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I. SU>T iARY AND RECOLMENDATIONS 

A. Summary o Major Elements
 

1. Brief Project Descri:tion 

The emphasis in recent years in Tanzania has been largelv concentrated 

on rural development. A major impediment in the rural developemnc progress 

has been the extremely poor condition of the existing rural roads, includ

ing not only access or feeder roads but secondary and tertiary roads as well. 

The primary objective of this feasibility stuly is to previde assist

ance in the construction or rehabilitation of a designated quantity of
 

roads in Dodoma Region, Singida Region and the districts of Same and
 

Mwanya in Kilimanjaro Region. The purpose of the rehabilitation or con

struction is to insure that the rural areas in these districts have greater 

access to social services, rural development programs,and aqricultural 

production. Further economic benefits that will accrue are reduced travel 

time and costs for people and goods and to provide transportation services 

where none now em.sts due to unsetisafacrv or .pa..i. Lu roads. 

An equally important objective is to provide a capability within 

these districts to rehabilitate and maintain these rural roads by {rnroving 

the administrative, planning, constructicon and maintenance canacitv nf the 

regional and district road organizations. This capability is to be acquired 

throuuh trainin o ::anpower, purchases and replair of .cu Lment, and the 

formation of an ,rcanization that can function effectively on a permanent 

basis rather than for a rapid temporary rehabilitation program. It is felt 

that providing Lare or-going maintenance and rehabilitation canabilit. is 

as important as Ie- rehabilitation itse]f. 

2. impact Analysis
 

a. Economic
 

The major economic and quantifiable impact identified with the 

rural access road rehabilitation and maintenance progra:n was that of 

incremental agr iculturai cr t output associated with ncreases in 

productivity on lands now under cultivation. The impact, in the form 

of a positive benefit, uas deto rmined h na lv: inq productionQv costs 

and returns for each of eleven major crops h-ised upon traditional 

versus improved agricultural practices of smallholders. 
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The traditional practices are those which are prevalent through

out the study regions with much of the cause attributable to the
 

poor condition of the rural access road network. As a result of no
 

access, restricted access, or high-cost access when served by trucks,
 

it has been extremelv difficult to provide assistance to the traditional
 

smallholder in the form of ixtension service, crop financing, and other
 

aspects which would allow him to rise from a subsistence position of
 

livelihood to that of a reasonably permanent member of the exchange
 

economy.
 

The change from traditional to improved is both the result of
 

ongoing and actfvely planned agricultural technology improvement
 

programs and the rural access roads rehabilitation and maintenance
 

programs. No data exist which would make it possible to accurately
 

measure the complementary contribution which each is making, or the
 

degree of success which each would achieve without the other. But one
 

can logically assume that the complementary contribution of the two
 

working in tandem would be much greater than if one or other of the
 

two programs did not exist.
 

The cunu.LLant, in discunsiuns with transportation experts, econ

omists, and other knowledgeab]i persons, letermined that the 

improved rural access road program would add about 60 percent of 

the benefit to the totalI effort to bring about the adoncion of 

i. rovd agr'cultural practices bv the smaliloidurs. Total benefits, 

associated with the change from traditional to improved, were thus 

reduced by 10 nercent to alluw for th'n residual (60 percent) to be 

identified with the improved rural iccess road program. 

Previous adj ustmunts had al so been made in the total benefits 

of the traditional versu. i:proved, by deducting that ,ronortion of 

the benefits idantified with smallholders in the three stud. regions 

not included within the rur 'access 7rogram roconTmend,.fd in thi s study. 

The n, t a irc!u!tur:. hun,.,f its, fter _o(do, l()ns .,r net annual 

maintenance conts of / ns 45,7.'5,Q0O, (u: 5,59(n,6dhJ) OhnL:unted to 

present values at rntes of 25 and 15 perrit rs'ct _ve'v, ididite 

bv interpolation, an inrrnal rat of return J 17.0 Percent. This
 

rate signals a strong economic justification for rhe rural access 

road programt based upon the accepted standird K1 10 Der cent as 

representative of the opportunity cost of capitaL for the Tanzanian 
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economy.
 

Application of this internal rate of return analysis to each of
 

three study regions would have about the same results as for the
 

overall road project, since the benefits derived are determined on
 

an individual hectare basis, with the rang~e of he various crops of
 

about the some order of magnitude in terms of benefits.
 

It should also be noted that despite the strong showing, the
 

internal rate of return is undoubtedly understated, due to data
 

gaps on essential information. For example, user savings from
 

passenger traffic would add significantly to the IRR, since savings
 

by bus transportation based upon current costs of the existing versus
 

improved rural access roads were estimated to range from 17 to 53
 

percent per vehicle-kilometer in Dodoma Regicn. Unfortunately, the
 

absence of historical or current traffic data of any kind prevented
 

the computation of these anticipated savings.
 

There is also additional crop production in the study regions, 

other than the eleven croos for whi. h costs and margins data are 

available, which might add perhaps an Tdditional 10 percent to the 

internal rat- of return.
 

A further *"conomic benefit asscciated with the rural access road 

improvement program is that of employment of the local labor force. 

These emploivcnt opportunity benefits will arise in pa:rticular with 

the maintenance portion of the rural access program. An estimated 

4,360 local laborers will be required annually throughcut the combined 

project areas when the maintenance program is full oprational. It 

is scheduled to reach that scatus by the and of year three of the rpna

bilitation proyram. Between year one and year three, of this program, 

local maintenance aorors w...,ill belin wor.in2 as
be hired and the 

numerous roads are r.Tabilitated. The regional requirements for local 

maintenance labor on in annual basis will be as follows: 

Dodoma - 2,510
 

Sin_,ida - l,O00
 
Same,/Mwana - 630
 

Wages to be paid the local laborers are calculated at T/shs.
 

300 per month, or T/shs 3,600 per ;ear. The total annuaL wage
 

bill would thus be T/shs 16,616,000, with the regional breakdown
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as shown below:
 

Dodoma T!shs 9,108,000 
Singida Tishs 5,040,000 

Same/Mwanga T/shs 2,263,000 

These additional employment benefits will provide a very sub

stantial boost to the families of the laborers and to the local 

villages in which the.' live. This is especially so when one 

considers that the return per labor day for the traditionai small

holder ranges from T/shs 4.5 to T/shs 3.0. 

It is anticipated that improvement of rural access roads will
 

impact positively upon the efficiency of current and future small
 

industry operation, and forest and fish production and marketing.
 

Most of the benefits will be observed in the efficient transport of
 

finished products, or, as in the case of natural resource develop

ment, 	the transport of forest products and fish.
 

Small industry development should be enhanced by opening rural
 

areas to investments in small factory sites, and to the distribution of 

finished products. As the roads are improved, the costs of transport

in; inputs for production and finished products to markets will be 

reduced. Improved roads wLli also facilitate the transport of develop

ment pcrsonnel, employers, potential buyers, and factory maintenance 

supplies and spaie parts, as well as equipment replacement. 

Natural rcsqurce develcpment, specificaliv forest products 

and fish production will be impacted Hs well by im!roved roads in 

areas other than harvest product shipmunts. Forestry vroducts and fish 

production and development are dopendent on production monitoring, 

re.ourc management, reforestation, and fish stocking. The prcseh:
 

condition of the rural roads precludes the le-el of services necessary
 

to fully develcp the ,oteancials of existing resources and implement
 

future national qoals for forest and fish product development.
 

.b. Impact AnaiyO --
Socia
 

The f01o .ing p.arayrapinns summarize the expected social consequences 

of improved rnraL access roads in the regions of Dodoma, Singida, and 

the Same/AIwanve Districtn of .il~m;inaro. These summary statements 

and conclusions are supnorted by ::ore 2Xensive data reported in the 

text and in Appendi:.:. A-iV. 



() 	Social Compositiot of Rural Villages
 

(a) 	Background
 

Extensive villagization occurred during the 1970s
 

in Dodoma and Singida regions so that few areas are not 

now or-,anized as relatively, compact, ujamaa villages. This 

change has resulted in a major shift for most of the peoples 

of these regions from the typically dispersed household 

and/or compound settlements. In the Pare Mountains (Sa. a/
 

Mwange Districts of Kilimanjaro Region) by contrast, the
 

1970s brought extensive changes as many previously private
 

enterprises were replaced or supplemented by cocperative 

ventures. In this area, where the population tends to be 

concentrated in the highlands and in some p,-rts of the 

adjacent plains, there has been relatively little trans

formation of traditional settlement patterns. The pattern 

here is one of ujamaa cooperatives developing in existing 

villages rather than the deveiopment of ujamaa villages per 

se.
 

(b) 	 Ex:pected impacc of Improved ioads 

To the dg,':,ree that the proposed program of road improve

ments does not alter transportation channels among rural
 

ccnmunities, the improvement of e.i. ting reads (as -pused 

to the building of new, roads where one presently exist) 

is not likely to alter the distribution of riiral communities. 
Most 	 ujamaa villages in Dodona and S neida Reeions are 

currently well established. Improved linkages among communities 

is not expected to alter the (istribution of villages per 

se, or to cause an'v ma jor shifts poipulation s as1ch is 

typical in many ,;i tuations when people find it ,-conomicallv 

attracti.;e to :;love closer to an im-prved road. Thiis stnds 

in contra;t to t e _itutaion hic11 -mit ex rdi -, 

new roads were bein contemplated, or Lf ujamaa villages 

were not .irm]non or .nizatioal:o established pattern 

in Tanzania. 

Similar!y, in the Same/>Iwan ,e Districts oF Kilimanjaro 

Region .hiere villages are _,ncommon, rmc topograph is such 

that road improvements aooain are not likely to alter the 
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residential patterns of rural communities. This iv so be

cause people tend to live now in those areas most suitable
 

for agricultural, herding, and other productive activities.
 

Moreover, most land in the productive 2nd useful areas of
 

these districts is currently settled, and there is simly
 

not much flenihi]iitv with regard to a redistribution of
 

population.
 

(2) Ethnic Composition of Rural Villages
 

(a) Background
 

Tanzania is a country with considerable ethnic complexity. 

Many of its 130 tribal groups (as enumerated in the 1967 

census). however, share considerable linguistic and cultural 

similarities. The districts in the stud'v area can b 

characterized from an ethnic perspactive in the following 

ways: some districts are relatively homogeneous ethnically, 

with a single group accounting for nearly the entire population; 

some are diverse with no single ethnic group accounting for 

as much as one-half of the population: and others are 

ethnicalyv cOMnW.-y Q,,t how,,- dAminant Prthni, roun. In 

a similar fashion, rural villages Located within these 

divisions range fron great ethnic homcgeneity to considerable 

heterogeneicv in cul ture and/or tradit]Anal languages. 

(b) E::nec ted impact of I proved Roads 

There are several reasons to exoect an increase of 

ethnic comnlexitv in the rural villages of Tanzania along 

with improvements in rural access roads. These reasons 

include: increased population mobility in the country 

i, general, i national policy which enuahasi.es Tanzanian 

citizenship over traditional ethnic lovaltil.s, and the sta

tioning of te:chers, agr c'l!tiral extension off icers, 

health per ;onno.l inad other 2eve2rnment amp.. (es in areas 

other than their tradit ional "tribal'' home]ands The 

questions which ire ]ifricul t to answer, on thet. aasis of 

available evidence, ar the ActUii dcre to 'whichcommuni

ties will. become more complex .:thnicallv over the next 

several veams and the degree to which improved roads per 

se are a direct (as opposed to an indirect) cause of 
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greater heterogcni"y. It is expected that roads will 

contrihute, at least indirectly, to ri'-e ethnic mixing of 

rural Tanzanian populations, but the project, as outlined, 

is not expected to result in a radical alteration of the 

current ethnic composition of the concerned regions. 

(3) 	 Mode of Livelihood 

(a) 	 Background
 

With 	 few exceptions, the majority of the population 

in the areas of concern ara currentlv subsistence farmers
 

who 	 often supplemeit family income with the sale of surplus 

food 	crops, cash crops, and/or wage labor (the latter to
 

a much lesser extent). The soecific crors whicih are grown 

for food and saLe differ. In some instances, people rely 

heavily on millet whreas in others the stapli is maize. 

Milk (and to a les,;er de-ree, animal protein) varies from 

a higihly signifi,'mt part of the= diet to only a small 

proportion or to virtual absence. Small craft indust rit., 

shopkeeping, and other si,ilar activities do not account 
for 	 a1 -jor r,"-or ir:.-i 4oF c r to e :-.7t'' 

the population in Dodoma or Si n,ida Re ions. i a-e labor, 

outside their home communities, i.s a signiEicant 7actor 

in the livelihood o the res idents -L7amc./'an.e Districts 

in Kilimanjaro Region. In all areas, there Is some cash 

cropping and ,ale of surpluis food crops, but the propcrtion 

of livelihood derived from cash earnings through cro and/ 

or livestock siles varies con:si,1eri5v Irom village to vil

lage, from familv to family, an(. - due to Tanrania's 

unpredictable r:isfoll, at terns - '-om 'ear t- "ear. 

(b) 	 Expected Imact of improved Roads 

Road improvements can me e::;:erted to have impacts on 

all modes of livelihood in rural ?anranFan villages. For 

the subsistence farming sector of the economy, improved 

rural roads iill ease the acce-., of extension officers 

who work with both agriculttir; ind livestocl-. For cash 

crops, food Lrops, and surplus, this '!ccess will facilitate 

the movement of crops to market. However, it should be 
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noted that the specific mcvwment of crops to market is
 

only one of several aspects concerning the relacion between 

sale of croos and rural roads. Others include the Possibility 

that improvad jads 'ill make it easier for awricultural,' 

livestock i::t.:pni un servic:s to reach viliayrs and for the 

limited amount of
achemical fertilizers and othr inputs
 

which are used in these areas to be transported into the
 

villages. Transport of goods to market is usua]l" possible
 

despite the poor quality of many of the roads. 'While much
 

of the crop tonnage is transported to markets during the
 

dry season when roads are easiest to pass, iU is not
 

possible to complete the transportation during the dr'.
 

season. The consequence of this is more difficult trans

portation during the rainy season, the possibilitv of spoil

age due to rain damage for certain crops, and the likilihood 

that some crops never make it to market due to the noor 

quality of the roads and tha extraordinary effort involved 

in transporting them. Perhaps, the most specific consequence 

Wt imnioxad ro ; and the sale f surrLus food and cash 

crops, is the areater ease ofaccess to market - which 

improved road: .ould orovide. This in turn, wouLd result 

in greater eff:iriencv of trinsortat in, reduce the cost 

of transportin noods tw market (a henenfit which ;Migh L be 

expected to sC passed on at least indirectiv to producers), 

and a reduction in the r:itio of venicles Lu tonnaw

transported as well as direct damage to vehicles resulting
 

from poor juality roads. For those engaced in wage labor
 

outside home communities, improved tr-nsF rtation Facilities 

would ease the access to places of work, is well as the 

ability to return home, as necessary.
 

(4) Mobility
 

(a) Background
 

The proposed project woula improve existing roads 

rather than build new ones. OWen this focus, the prolert 

would have, at least, two important consequences for the 

rural communities in the areas which will be involved. 
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These are: (1) improved access for those communities
 

which now hava only poor quality links to The transportation
 

network, and (2) the possibility of all-weather access
 

for those areas .which now' are accssable during oa.v certain
 

parts of te ear. Further, some of the "orc remote
 

areas which will not he directly affected by imiuoved roads
 

in their own villages or communities will be brought closer
 

to improved transportation facilities.
 

(b) Expezted Imract of Improved Roads
 

Almost uniformly,, the perception of rural villagers
 

in the areas of concern, is that road improvements will have
 

its most direct impact in improving and providing more
 

regular access rather than providing access where none
 

currently exists. Specifically, thils means: roads are
 

more likely to be passable on a year round basis; a greater
 

variety of vehicles can use the roads; vehicle owners will
 

be less reluctant to travel to certain villages as the poten

tial for damage and wear on the vehicles is reduced; the 

efficiency of trannoort will he increased (i.e., vehicle 

life will be longer, operatinu costs lower, and enisting 

vehicles can provide more service). 

in comme:itin2 on the probable imnact of impr-oved roads, 

villagers emhasi-'cd the fact that roads are oniv a part 

of the total equation of improving transportation and 

communication faciL .ties in rural Tanzani:on cormnities. 

Road innro.)vemnnts usst aue culdI [withthe aviilbil;v 

of vehicles to r.nsport both peo il and od s. Otherwise, 

the roads serve on v .imited 7urno sos nd ire like] to he 

of little or no sustained inter.st to vilIagor:. Although, 

it is outside the sLope af the :crws:.nt prQf >ji to dual 

with the specific is.su1 e of Incrns n, ,., iq''cil Per se , 't 

must be kept in mind that this matter is :f:ndamentallv 

linked in the minds of rho villaers whose communicies will 

be served bv the rural roadi a LoUd fnr imrove:mnrs. 

Some differences can be expected witi retard to the 

social impact of loads on mobility for Sin.ida and Dodoma 

Regions as opposed to the Same/iwanga Districts of Kilimanjaro. 
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These differences stem From the respective social situa

tions as well as the topography of the two areas. For 

Dodoma and Singida, imroved roads mean an improvement in 

the accessibility of nocial services (whether the services 

are broughilt to LW communities or the people travel, as in 

the case of major medical facilities, to the facilities 

themselves). It also means that surplu,; food and cash 

crops can be transported to market more efficiently and 

readily - with the ,onsequence of a higher and faster return
 

on labor and effort to the producers. Specifically, Singida
 

and Dodoma residents mentioned the transport of people
 

to hospitals as the most significant benefit of improved
 

roads. Next in irrartance, was the provision of socLal 

services on a wider and .ncre regular and dependable basis, 

whether these be suppolies for the schocls, visits of 

che agricultural or livestock extension agents, or whatever. 

The transport of goods to market, as perceived by villagers, 

is of somewhat lesser importance as a consequence of improved 

roads. They -Oir.t out that the marketing ccroanies seem 

to manage to come to colloct the noods produced for sale 

although this is not always as fast or as timely as might 

be desired. ,hen shortcucs must be made, it is usaaly, 
as they pninc out, in the provision of social services. 

For people living in Some and >iangi Districts O Kiliman

jaro, these sa.e issues appli' with resnect to roads and 

their consequences. :wever, it should be rored ti;at the 

highland areas of >!.wanga District do have rrads which can 

be passed in all weather conditions (]thouth often slowly 

and with great aifficuicy) whereas the paopin living in 

the iiiclands )V Same District 1a ail-wunher roads and 

regular vehic,.cc providing trunsportti- :'i: rvics F.or 

goods and people. Thus, for hangn D ivi.ion, improved 

roads would mean AN i mprovmen t in cr cle' )? social 

services, while it would mean Lneu rr, ision, for Samu 

District, of social services which are either unavailable, 

available only sporadically, or available at great expense. 
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For both Same and Mwanga, but especially for Mwanga Dis

trict, where there is considerable population movement
 

in and out of the highlands due to wage labor employed
 

outside the area, t12: improvement of roads would make
 

this aspect of life ,asier for the population. 

Finally, it sh id be noted that many of the above 

comments discuss the social benefits of improved roads as 

perceived by persons who live in the areas which will be 

concerned. While their percaptions are improtant, it 

should be reccgnized that there are additional benefits
 

as well as possible problems, which become appazent when 

a more detached and larger systemic view is a erpted. In 

considering the social coisequences of the project, it is 

important to attempt to combine both the viewpoints of the 

concerned people with the outsider's perspective 'n e-aluating 

the total impact of the proposed program. 

5) Specific issues Concerning lmpac, on 7rmen 

(a) Background 

Litale iq kn*on o ,, th tr.ditionai role o! women. in 

most Tanzauian societteg since the ethnoqraphic literature 

tends to ignore such matters. In those cass wero some 

infnrmation is reported about t he role of women in tr'di

tional socier- .s, t is often r< lo'ated to a1 veOtio, on 

domestic life ,:> Lhough women's opinions And actions are 

unimportant or incons:(iuential in inblic life, in econo

mics, and many other aspect, of the cultural ;,scems. Thus, 

ve ry [Utt]le is known abot "women in the traditional 

culturei of th. irei:s ' c:n ,rn. Frther. th. Ta, anian 

goveccmeotL and party stricture is such root ''hen conducting 

field interviows in twel_ve vii10gvs with n ,,ariK_ of 

gave rnme t of:ficil ;, poarty fic rq, toeachrs, vi*llace 

eiders, and others, t e soclal anthropoloi. was never 

introduced to a woman in any of th:;e canocitl-s. Those 

few with whom hi was ohbl e to a i h he souno-Vt out< !ad to 

especialiy and in no sense was an adequate view of women 

and their roles, perceptions, wants, etc., gained in any 

1-11
 



of the communities. Thus, what follows is predicated
 

on the strong statements that very little information
 

exists about women in the secondary sources and that
 

very 	little was possible to gather in the field given the
 

time 	 limitations and the manner in which the bureaucracy 

introduced the anthropologist to villagers (i.e., from 

RDD 	through DDD to villuge and party chairmen who were
 

always men).
 

(b) 	Expected Impact of Improved Roads on Women
 

The hiring of labprers in road wonstruction and main

tenance is almost certain to mean the hiring of men, not
 

women. 
 (The question of wnether women are physically able
 

to do the required work seems inappropriate and irrelevant
 

given the tremendous amount of agricul ural work which
 

women do.) The employment of men in road projects is
 

likely to place a greater burden on women who will have to
 

assume, as a consequence, an even greater burden of the
 

agricultural and domestic activities.
 

Tn .,aditin, it i '- . ing to speculate that improved 

roads will mean better health care for women and children,
 

thereby improving the lives 
of man'.y women in rural Tanzania. 

However, it should he kept in mind that improving child 

health (and nresunable reducini infant mortali.t) unles 

coupled with other programs to recuce tihe birth rate will 

in the end result in a oreater burden on women. 

Also, the income whlih the road is likely to generate 

(in jobs, increased sales of cash or surplus food crops) 

is more ikelvy t. go directly to men. Given African social 

structure and the typical 7atterns of men and women 

retain ing ccntro. over their own incomne rather than 

treating it as a; ...... i. 5U','1 et" these bunef-lut are not 

likely to he as M Odel.distributed amon2 women as among men. 

A final consideration to rca r in mind in evaluating 

the social conspruences of do.elrpment programs for Tanzania 

is the relatively egalitarian nature uf the social struc

ture. The problems which are likely to occur for women as 

a result of improveu roads are probably less severe than 
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might be the case in many, or even most other Third
 

World countries. NonethLiess, there is little evidence to
 

believe that all the consequences for women will be
 

positive, although many will be.
 

(6) 	Education
 

(a) 	Background
 

For Tanzania in 1980, primary education is available
 

to virtually every child throughout the country. This
 

is also the case with regard to adult education courses
 

which a'e typically offered in the local schools. Secondary
 

schools are unevenly distributed in the country, and even
 

where they exist in relatively high frequency (as for
 

example in Same!>/wanga Districts), students travel consi

derable distances and almost, without exception, board while
 

attending secondary school. Vi±lagization in Singida and
 

Dodoma has resulted in the close proximit, of the population
 

to primary schools. This is in marked contrast to the
 

previous population patterns where children often lived
 

fat from school. The sne point applies to adults with 

regard to adult education classes, since these courses 

tend to be offered in the local schools on a wide variety 

of topis ranging frm imaroved -arminp/herdin. techniques, 

literacy, health, civics, and others. 

(b) 	Expected Impact on Education of lmprowed Roads
 

Improved rural roads nan be expected to provide a
 

greater and more regular access oL supervisrs to schools 

located throughout rural districts, and cons-Tiquntly, a 

better mnnitoring and ,r-vi sion of assistnce to local 

teachers. in addition, improved roads will make it easier 

to provide suni i s Nuc as Voks) on :more r.4la r 

and sustained .asis is well as constrnicti.n and maintenance 

supplies needed for schoo! buildings and teachers' housing. 

Also, easier across to Q tside xler tis to tach adilt 

education cVas ;es Ahoul.i he j i r.ct consequencv of road 

improvementsa (alt ihouab, it should be noted that current 

policy is to attempt whenever possible, to use the talents 
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of resident experts - teachers, medical personnel, etc. 

instead of bringing in outside _xperts to teach such courses).
 

(7) Social Servi es
 

(a) Background
 

Since independence, Tanzania has been engaged in the
 

process of increasing the social services available to
 

rural villagers who constitute over ninety percent of
 

the country's population. This process has proceeded at
 

different rates in different parts of the country. Current
 

policy is aimed at providing basic essential services on
 

an equitable basis for all parts of the country. Due to
 

transportation problems, remoteness, and the current 

developmental status of different villages, making these 

services available throughout the country requires different 

degrees of effort. However, in virtually every aspect of 

providing these services, the quality of the road or roads 

which link the communitv to the rest of the country is a 

critical factor. 

(b) E-:pected Impact of Tmproved Roads
 

With re-ard to water, improved roads are likely to 

have the foilowing kinds of effects: facilitating the 

access of buildi- , and maintenance personrel to the communi

ties where bore holes, windmills, and other improved water 

sources are Located: akin- it easier to provide -assistance 

to local communities when 2xperts are, needed co either 

repair or provide assistance in repairing equipment as 

well as facilitating the transport of replacement parts 

for improved water suppli es; and the provision of" more 

adequate and plenti ful sources of water for hoth human 

and livesto-k, 5e niwhich can -;ecteturn, to increase 

thne over:,,,1]. hsiti ,-i hot h human:s and ani: al h'" relucin

the incidence of wa te rhore diseases and lessen The work 

load for herders who must , tn e Ir. seaon, often take 

their anima: con1:;ii ranbe -i Itinco from their Iome 

villages to get enouqh water and pasture. 
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With regard to health facilities, improved roads can 

be expected to have a number of social benefits. These 

include: improved access of people to medical facilitles; 

improved access of medical personnel to dispensaries so 

that regular services can be maintained and local medical 

assistants can be helped and monitored in their work; and 

facilitate the transportation of supplies (e.g., medicines)
 

to hospitals and dispensaries.
 

In transportation, as noted in the discussion on
 

mobility above, an improved rural road system can be expected
 

to increase the likelihood that more services will be
 

available on a regular and sustained basis. An overall 

improvement in efficiency of the delivery of all sorts of 

social services can be expected, including that of mail. 

(8) Manpower for Construction and Maintenance of Rural Access Roads 

The proposed program for construction and maintenance
 

of rural access roads will provide jobs and hence income 

for many people in the three areas. The direct consequence 

of this is nn frrnort ann 07"t into the conomy of bhe local 

community. Ic should be noted, however, as discu'sed under 

the section on women above, that it is most likely that those 

who will be emploved in construction and/or maintenance 

will be men. Thus, the project as outlined may shift 

greater agricultural and domestic burdens on women withcut 

providing an. real in;ut:; into household economics, 

since the patterns of pay:mcut are not to households but 

to the !ndividuals who work on the project. 

In order t reduce the apossible adverse impact on 

women, implementation of the proposed progran should 

seriously consider ernploying women for some or all o
 

the tasks.
 

Et should also be kept in mind that, in addition to 

employing persons in constructicn and maintenance positions 

in the proposed a-roram, the r, s in v ilable supply of 

labor which can be deployed for read maintenance and 
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perhaps some aspects of construction. This source is the
 
pool of community labor which all Tanzanians are expected
 

to contribute (without direct compensation) to the nation's
 

building tasks.
 

(9) 	Possible Adverse Effects of Road improvements
 

Although the overwhelming balance of social consequences
 

of the proposed program are deemed to be beneficial, a few
 

negative ones 
(e.g., the possible negative consequences for
 

women) have been mentioned. In addition to these, there
 

are some other possibilities which should be mentioned. 

These include such factors as the increase of disease which 

is sometimes associated with increased population movements, 

increased alcoholism which sometimes results when community
 

norms are disturbed and cash for purchase of alcoholic
 

beverages becomes more available, etc. However, few such
 

problems are apparent and, insofar as 
projections based on 

available data are possible, the problems which have been 

noted elsewhere are not expected either to be serious or 

to warrant changes in the project as outlined. 

3. Prioritization Criteria

Prioriti.ation criteria based upon economic, and social and cost factors 

were established for 54 adinistrative divisions encompassing the 4,336 kilo

meters (1'5 individual road segments) in the three regions of the road 

study, Dodoma, and Same and "wancraSingida, the Districts of Kilimanjaro. 

By establisiing priorities for each of the 5 administrative divisions, in 

effect priorities were established for the road cl.!,sters within each 

division as compared with all other divisions of t.' region. Priorities 

of roads within each division %..eredetermined by ivLn-q fonsideration to 

the individual. read priorLties by District 

of their resoect I.. .. ii tricto, and to the :actor or location in terms ),-r 
an orderly and 

....	 'nl the Engineers for each 

efficient 	process in accomplishing the road rehabilitation 

program.
 

1/ Further details of the prioritizaion criteria, -wiuding data tables, 
may be seen in Part VI, FROjECT SELECTION .ND PRIuRITIZATION. 
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The 	administrative division was selected as the pivotal unit for the
 

gathering, compilation, and evaluation of the economic and social data,
 

since it is the smallest political unit for which data could be compiled.
 

The 	divisional priorities, which were established on a regional basis,
 

made possible the determination of priorities among the districts of each
 

of the regions.
 

Preliminary screening criteria were developed as a first step in the
 

road selection and prioritization scheme in order that Ineligible candi

dates be eliminated early in the process. It defined "the universe" of
 

the 	study as including all rural access roads in the three areas, except
 

for 	trunk roads, with the further requirement that all roads to be considered
 

as likely candidates for the rehabilitation program must be at least 6
 

kilometers in length, and/or at least 6 kilometers distant from the nearest
 

roughly parallel road.-- Finally, the road candidate must connect to
 

an all-weather road or a likel,; candidate for rehabilitation, while
 

the 	connecting road must lead to a marketing and/or administrative center.
 

A small number of roads were eliminated as a result of the
 

applicatiun of these criteria. 

The mini:um length and distance requirements cited above, averaging 

only 3 kilometers from the midpoint, are not excessive for the rural 

people of Tanz'inia who are used to -.,alking and carrying burdens considerably 

longer diS'meces. Theje cutoff points were also necessitated by the 

weak finaircial condition of the national economy and the great need 

for jnroving uhe entire basic rural. acce. ; road structure, insofar 

as possible, give, the previous constraints. 

A survey was mae of the availability of key economic and social data 

which could be used as i:,dicitors, and efforts were di ccte d in the field 

and in Dar e Salaam to the gathering and comilation of such data in as 

compltete i ashion as aoss ib]c.c h*me indicators Incuded :si:-: economic 
and 	 five soc ial, ,Censis.tin' or : :ar the conomic: - agri.:,:]teral "top 

sales, livestock .;ales, :orest products production, fish production, 

small indi,.strv sales, and agricu.Ctural noteatia!, whi c the social factors 
inc ud , - ponulation., DOn lotion dens ity , octteaIon, healt h, and ru ral 

water supply. 

2/ 	 1%.-nor excentions were accepted to avoid bottlenecks between 
rehabilitated roau sections. 
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For the above economic and social factors, measurement units were
 

determined based upon data availabilit', i.e., metric tons for agricultural
 

crops number of head for livestock, etc., and measuring parameters (range
 

of 
factor values such as 0 to 11,000 metric tons for crops) were assigned
 

,long with the common ratin, scale (0 to 100 for crops).
 

Initial relative weights for each of the economic and social factors were
 
determined by the consultant and reflect the knowledge gained in 
the inten

sive field surveys and from other sources, as well as the prior experience
 

of the consultant in similar studies. Based upon an analysis of 
each factor,
 

the 	 following weights were assigned: 

Economic Activity Percent 	 Social Aspects ?ercent
 

1. 	Annual Average Crop 7. Population 10
 
Sales 17
 
Annual Average 	 8. Population
 

2. 	Livestock Sales 
 Density 	 4
 

3. 	Annual Production 9. Education (Student to
 
Forest Products 2 Teacher Ratio) 6
 

4. 	 Annual Production 10. Health (Health Faci-

Fish 1 lities to Population
 

Ratio) 
5. 	Annual Small
 

Industry Sales 
 2 11. Rural 'ater Supply
 

(Adequacy of Supply) 3 
6. 	 Agricultural 

Potential 25 AsrectsCost 
12. Road Constr,iction 20 

Total 50 
 50
 

The above weights for each factor were applied to the ratings by adminis

trotive division and the 
results totaled. Priorities of administrative 

divisions within each of the regions is thus determined by ranking the 

divisions from top to bottom based upon the numeric score of eachi. These 
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rankings show a good distribution of top ranked divisions among the dis

tricts of the three regions. For Dodoma Region, the first five divisions
 

are located in three of the four districts, while in Singida Region, the
 

top ranked fiv, divisions ar. located in two of the three districts. 

Similarly hor Same and >!wan-e Districts - the ton five divisions are split 

ith three in Same Ditrict and t-.wo in .lwanga District. 

A comparison of the above priorities for the administrative divisions, 

with the district engineer's individual road priorities within each divi

sion or between two or more divisions shows a surprisingly close coordina

tion for most of the divisions and the' districts. (See Part VI., Table VI-7.) 

A cohesion has thus been largely achieved between priorities based 

upon socioeconomic ind cost factors and those reflecting needs as perceived by 

the District Engineers. 

4. Technical Analysis 

a. Existing Road Facilities
 

The present condition of the existing road network is poor to
 

very poor. 'Jost road sections have deteriorated to the point where
 

routine maintenaince activities cannot be performed and complete
 

rehabilitation is required. Very little rehabilitation work is under

way due to shorta-es o equipment, funds, trained manpo..er and 

adequate supervisory personnel. laintenance is nonexistent to 

generally unsatisfactor7 and deterioration is continuinz. 

The total nenwork of roads, (exclusive of Trunk Roads, which were
 

not- included in this study,) are as follows:
 



SUNLARY OF ALL ROADS AS PROVIDED
 
BY REGIONAL/DISTRICT ENGINEERS
 

PRESENT CLASSIFICATION
 

Local
 
Region District Main District Feeder Total
 

Dodoma 	 Mpwapwa 112 301 1,025 1,438
 
Dodoma 0 
 499 792 1,291
 
Kondoa 155 247 698 1,100
 

Subtotals (267) (1,047) (2,515' (3,829)
 

Singida 	 Singida 0 208 721 929
 
Iramba 24 250 454 728
 
Manyoni 
 0 82 514 596
 

Subtotals (24) (540) (1,689) (2,253)
 

Kilimanjaro 	 Same 198
163 117 478
 
Mwanga 93 340 102 535
 

Subtotals (253) (538) (219) (1,013)
 

TOTALS 547 2,125 4,423 7,095
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These figures were provided by the various districts and include 

a few segments that are planned but not built, not even as tracks. 

A summary of the roads inventoried by the Stud. Team chring 3 field 

visits is as follows:
 

SUMlL.\RY OF ROADS I.NVENTORI[ED 

PRESENT CLASSIFTCATION
 

Local
 
Re ion District Main District Feeder Totals
 

Dodoma 	 :pwapwa 98 89 0 181
 
Dodoma 0 322 144 466
 
Kondoa 166 167 24 168
 

Subtotals (264) (578) (168) (1,010)
 

Singida 	 Singida 0 174 233 397
 
Iramba 21 219 34 274
 
Manyoni 0 89 105 194
 

Subtotals 	 (21) (482) (362) (85)
 

Kilimanjaro 	 Same 99 103 0 242 
Mwanga 63 4 61 128 

Subtotals (162) (147) (61) (370)
 

TOTALS 	 447 1,207 591 2,245
 

b. Organization
 

The Regional and District shops are, almost without exception, 

poorly organized and lack the basic maintenance and repair facilities 

and spare parts to function effectivelv. "There is a serious shortage 

of engineers and qualified personnel doun to and including the foreman 

level. Many enyineers, technicians and skilled personnel have little 

significant e:xperience due to the poor record of maintenance, construc

tion and rehabilitation acti"ities. 



One of the major obstacles to an 
effective highway organization
 

is the lack of qualified and experienced staff. This is believed to
 

be due in large part to mnaumunt. There is no shorta: 
 of skilied
 

labor, ,a]thouqh wK 1eval Lf
skil for many ,f thosse lis-d might be 

questioned. The properiv Lrainrd and skiilled workers are overwhelmed
 
in uorkshops by poor oranization, 
lack of parts and equipment and
 

few incentives .o produce.
 

Sub-profess onal and professional staff is a more serious
 

shortcoming in that the available supply is small indeed. Sub
professionals, or technicians, 
are promoted to higher positions because
 

no qualified engineers are available. This situation is expected to
 

continuc for several muru 
years.
 



B. Recommendations and Conclusions 

1. 	Prooosed Rehabilitation
 

The proposed rehabilitation program will involve basically three
 

operations: 

a. Clearing and shaping, in which the roadway is cleared of vegetation 

and the ditches cut and shaped with the excavated material being used 

to form a properly crowned road section. Unsntisfactorv material
 

is removed and replaced but extensive embankment construction is
 

performed by ...
 

b. Zmbankment and surfacing, whihl follows the clearing and shaping
 

anc rehabilitates the roadway by importing borrow for embankment and 

granular surfacing material, as well as rpairs to erosion damage and 

constructs arosion controls. 

c. Culvert construction and drift and bridge repair is carried on 

concurrently with embankment construction and involves the reoair 

or replacement of damaged culverts and the installation of new 

culverts. Drifts and brides are also reaired or replaced and scour 

protect ion provided. 

The amount of 	 roads proposed for rehabilitation are as follows: 

SUM1ARY OF ROADS SELECTED FOR REHABILITATION 

PRESENT CLASSIFICATION
 

Local
 
Re.ion District Main District Feeder Totals
 

Dodoma 	 Mpwapwa I12 301 230 643
 
Dodoma 040 616 1,097
 
Kondoa 155 247 136 538
 

Subtotals (267) (1,029) (982) (2,278)
 

Siigida 	 Singida 0 196 154 
 350
 
Iramba 24 250 183 457
 
Manyoni 0 82 A86 568
 

Subtotals (24) (523) (823) (1,375)
 

Kilimanjaro 	 Same 163 198 0 361
 
Mwanga 	 93 127 .02 3!2 

Subtotals (256) (325) (102) (683) 

TOTALS 	 547 1,S82 1,907 4,336 



2. Organization
 

Wile it would be ideal to organize a rehabilitation team for each 

district, the constraints of funds and trained personnel as the' e:ist today 

in Tanzania :.reclude this. Four field rehabilitation teams are proposed 

centered at the ::oilowing te;ntative locations, and to rerorm the indicated 

rehabilitation:
 

Number of 'lain- Tentative Loca- Clearing and 
Region tenance Teams tion of Center Shaoing, Km Surfacing, Km 

Dodoma 2 Chenene, Handali 760 530
 

Singida 1 Ikungi 460 265
 

Kilimarj-1ro 1 Same 225 150
 
(Same/Mwanga)
 

Totals, per year 1445 945
 

Totals, 3-year program A335 2835
 

The total program is scheduled to complete 2,35 m of clearing and
 

shaping during 3 .ears, and 3 ofE embanlment construction and surfacing. 

Culvert, bri :eind ]rift repairs are estimated ;at 4,. -. 

Local contractors av, li.miLtd re.,ourc..s -Lnd con. ecl:en llv this rehaili

tation .. ,r1- is ,. am or:.aninatior :'jJWln a closeIr)osed within ainins 

association vh u . Regional. Pnineers nnd t.he ini.stry o:_ T<orks. A mix 

of labor-inte..ive and equi:nment-oriunted ;n.:orct ion is proposea as 

being most a.t-,:ffec tive and L.ited to the2 mano,wer skiils presently 

available in Tarnainia. 

The organiznaition or the teams is sioilwn in Figures VII-i2, VTI-13, and 

VII-14. Essentially, 3ach Pehabili tat ton Fi,ld Tl'eam will he headed by an 

expatriate _n-'zier Ceaa Leader siupnorted bv _.:natriate echanical and 

Equinmcnt Op,,ration nIlorintendents, all with local. Co!nterparts. and 
suI.Mortina shops, i andI the operatin" cre,.ws !ror.ing the r.-habili'IC 

,_ach me ,ic 7,11 Of 

skillea personne 1 :ili hve a trainee assineJ to him. 
A' ?Vrejuct Coor:nuin!. h:,am, to '.)< iase ,:elir.!l-.,, suchl .is hahbati, 

tation work. iv .2ual or the onerauto rs, Ian d man' the 

Arusha Reg;ion will be made up or a Project Coordinator; Hihwav Engine,,,r; 

Highway Tng ineur,/Training Supervisor; Parts and Supv MLanaye:; and Office 

anaer. AL. of these expatriates will train an assigned Counternart. 



3. Training
 

Training will be an integral part of the rehabilitation program.
 

During the rehabilitation, training will be provided for 7 engineers,
 

3 superintendents, 2 administrators, and 132 skilled personnel out of 

272 locally hired individuals :for the program. 

On-the-job-training is proposed to be the predominant trainiag mode,
 

and the only practical means ro suit the project needs and the needs of
 

the regions involved. This will be supplemented with self-study and other
 

training materials etilizing the :,npauriates as instructors. Training 

programs will be prepared and the presentation supervised for consistency.
 

Progress of the trainees will be monitored and certifications awarded
 

when competence has been achieved.
 

It is believ',ed that ample numbers of sufficiently skille'. personnel 

aie available no form the nucleus of the rehabilitation teams, or 

that can become ,uj::cicntly skilled durn, 0e initial mobilization 

period. One need only observe the major repairs that : r commonly made 

when breakdowns occur on the road to conclude that mechanical skills are 

indeed availabl..
 

Graduate engineers and technicians ma' be -m-r2difficult to locate. 

Some qualifiud technicians may be promoted to engineering positions to 

Fill some of the counterpart positions. 

The initial screening and selection of candidates will be 

extremely important and will involve considerable cooperation between 

the Project Coor'lnarion Team and the Regicnal officials as well as 

between the Field .,ohabilitation Teams and the District officials. The 

preliminary evaluation and training of the individuals selected will also 

be important. It is belieied that with cooperation, all the initial 

spositions can be filled, although in some co es transfers from other 

regions may be required. 
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4. 	Costs
 

Summary costs 
for the three veir program are given in Table VII-16.
 
The U.S. S ccsts are 
$]8,374,505 (1980 cost) and with contingencies and
 
escalation, the 
cost 	is U.S. 320,204,275. 
 Local costs a'e T/Shs 65,377,796
 
and T/Shs 72,095,452 resnectivelv.
 

3. 	 aintenanc(
 
A 3-year follow-on maintenance program is 
recommended, with expatriate


engineers providing training and direction. The training program would
 
continue tith new trainees. 
 The organization of the 
toams would remain
 
largely the same, but would be called Maintenance Teams. At the end of
 
the second 3-year period, the responsibility for 
the Teams would have
 
evolved to the Counte-parts and the 
MQaintenance Engineer in 
the Ministry

of Yorks. 
 it is 	strongly recommended that 
this 	authoriL, 
 not be abrogated
 
or delegated; 
otherwise the functions of highway maintenance, always

vulnerable to 
being postponed, underfunded, undermanned and underequipped
 
will again deteriorate.
 

The maintenance effort will 
commence 
as soon is the individual roads
 
have 	been renabilitated. 
 Routine maintenance will be 
largely handled by

labor-intensiv
e nethods, employing 1560 "maintenance ,ontrnictors", each 
pn-rforming maintenance duties on an ,verngy of .3 km 	 of roadway. Otherfunctions, 
suci as gradin4 and resurfacing with i:ranular material, 
 ill be
 

performed 7ucrfodi-ie. by 
the Waintnanoce 
 Oem . At the compmLtion 
o the
 
renabilitat .n program, tho m 
e, iance phas wili. be fully imnn]i.mentrd and 
the Main t-rnan:e Teams will ".,um, resn)o-,sbilt,


, for the entire team area. 
Total annual cost o)f maint eanc is. estimated at Tis i9,234 ,000,
 

but due to phasnin in of maintenance rquirments 
as rehabilitation is
 
completed will actually totil T/ss 31,621,680 during year 3, and T/shs

50,916,120 by year 6, the final 
.ear 	of expatriato. support. 
 After year

6. maintnance 
osts for the 
 ntire road network within the project

districts will 
total the fr:t figure above, without provisions 
for
 
contingencies end 
escalation.
 

While these costs appear high, full maintenance effort is 
reconmended
 
to prevent investment loss and to 
allow the economic return of 
a maintained
 
road 	system' to become manifest. 
This 	follow-on maintenance 
-hould be
 

funded by User Revenues as a pilot project, 
or additional funding requested
 
from 	one of 
the donor agencies.
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C. Other Recommendations
 

One of the great needs revealed by this study is that of a sound 

baseline data system for the development, preservation, and retrieval of 

economic and social information. Faulty data, incomplete data, or the 

complete lack of basic data were conditions that were constantly encountered 

throughout the study. These conditions not only delayed the data gather

ing and evaluation capability of the study team, but it also definitely 

restricted the ability to conduct a more thorough analysis. This situation 

is one which permoates all studies in Tanzania, and is thus a serious 

obstacle to realistic planning at any level of administrative responsibility. 

As a step toward remedying this situation, it is recommended that a 

pilot study be undertaken for the purpose of determining the feasibility 

of establishing a baseline data system at the village level within the 

present study regions, with direct application to all regions within the 

country. 

The types of data which lend themselves to compilation at the village
 

level would include the followinn among others:
 

-- area of the village with the vorious tyes of land use
 

-- area harvested and production by volume and value for each crop
 

-- quantity and value of individual crrps marketed 

-- quantity, value and type of agricultural inputs purchased for use within 

the village area
 

-- number, capacitv, and type of village farm infrastructure such as milling 

machines, godo cns, cattle dips, diesel pumps, windmills, etc. 

-- livestock population by species 

-- number and species of livestock marketed 

-- number and species of livestock sl.augihtered 

-- number and species of livestock deaths from causes other than slaughtering 

-- type and capacity of water supply for livestock and domestic use 

-- population and number of families 

-- number of births and deaths 

-- number of schools, students, and teachers by levels of education, public 

and/or private 

-- number and wy'pe of health facilities and medical personnel
 

-- rainfall records
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-- water level records at prefixed observation points
 

It is contemplated that the data compiled at the village level would
 

be forwarded to a field officer (data. bank) established within each of the 

administrative divisions. The data at that point would be cross checked, 

verified, and coinsolidated into tie administrative division level, but 

without loss of the individual village input. A field officer at the 

administrative division level, with responsibility for evaluating and
 

verifying data from an average of about 16 villages, is in a much better
 

position to do such verification than a district office which would have
 

responsibility within the present study regions of approx:imately 93 villages. 

Once the verification is complete, the data would then be forwarded to the
 

district offices, and from the district to the regional offices, with
 

consol idations taking place at these two levels as well. The data would 

thus be availaible as the base for quarterly or annual progress reports, 

special reports, plnnir g foreca:sts and other uses. The basic reporting 

period would be annually, althouph some of the data could be filed on a 

quarteri- hasis if the need were there, and the data were adaptable to 

those time periods. 

T.his 3aseine data reporting system should be closey' coordinated 

with the Bur-eaul of Cen.us, and with other ministres such is KIimo which 

have ariculturai extension agents stationed at numerols villages throughout 

the reugons. 

For the Iurpose of supplementing the above villa;e level baseline data 

system, the studv's gocial Anthroceulogist presents _n the following 

paragranihs, t:he pre:sent uns. tii.ifac'tor: status of ch,, soci.oloical data, and 

a specific recommndation to i:;;rove this condition. 

"Sociolocical data for tat areas oi. concern is lImited "s i: is for 
all of Tanzania . T'hait . c h issh avail.a le (in thoe form of ethliographic 
studies hv anthropologists, colonial records, travlers reports, etc.) 
is writ2ten "rom :o man di fiferent points o; view that comparison 
is difficult and c ar bLe data *:rom s(vera! a r e - suall non
existent. Aol r' Io.ieaiI ad! sociioicai , )nsidered alk-ne, 
providie on .- a Kt i nd incomple to every iw - heu]Eur ss 

S;oipe iave rthe areas. hrs a)en reativevl' .,k1 st arched and 
reported on wh r h,-rs have been r o tod on n I v the no s t 
sketchy fashi i . Thius, thei r, ,vsuet_ , lr- no , a..'ilanle 
librari,-4 which -,in 1e lisud( :is ai 7 ase from .. hi ch ,ihanves,i! 1ia,? 
receptivitv, resistance, "and other anSUcts can be understood and/ 
or predicted, in addition, anthropo Logical rnDorts are typically 
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written in the "uthnographic present" tense, meaning the time at 
which the specific field research was conducted. This is an appro
priate procedure in many" inbtances; since historical data are either 
absent or extremely difficult to .Dtain through written or oral sources. 
The consequ :ncc nowever is LheL !ck '-or the nost rart of hi.s;toric'al 
depth in those anthropoloi-cal writin'gs that do exist on the tradi
tional socit.-ies and culturus o: T'anzania. 

A specific recommendation which would hel.p remedy this lack 
of social data and which would be feasible is for the Universitv of 
Dar es Salaam to continue the practice of requiring undergraduate
 
theses in sociology and other social science disciplines which are 
based on first-hand field research in rural communities (usually the 
home area of the student writing The thesis). Based on a review or 
several of these theses at the University of Dar es Salaam, it is apparent 
that the current situation provides a great deal of needed assistance 
in understanding the nature and tructure of rural communities. Howevr, 
the t!heses have for the most part been written bv individuals who have 
not had a wriLe or overal goal in data cl -Ct ion.framework It 
would be ponss ibe, and perhaps ar'ropriate to give consideration to 
the devebopment ,- an overall, iini flied scheme for social science 
thieses to -e writ ten at the University. If data were collected with 
a common theoretji on orientation, with the oal of providina answers 
to a specitCt set of Questinns, with an effort to cover most or all 
of the c'tintrv , and with a sched i L for ,u-dating t'.'stemat Ical. 
thure .;old !,h a highly useful core of information which could be of 
ions ideraiie issi.stance to dovelo)ment lanners wi.thin the countrv 

A]I(i to crfrtl doLor o-ie tlL:inV of ror'iii oar Lns. aItei'natv 
ecit he-,r ftri I on researcrr.; In',) r tin ive rs it'v r(' ossors within 

TanzniLa. [S r:] listic oiven nota :ost and rime considerations. 

U'ivt5's''v sttldent: , Li- proetrly rained for the fiecd or , (ould 

£ee_7 ,ln,] te F ,..i o]ro s e'.'p ic .'e in the cc:7'oP, inrt.t-' In 
wl i ru 're'. no. Ihis o]. -oninie to .ive(r theJm -hanc 

ieldw(,rik L rural. r!rair at their anuversrrv 'eeiton. 
vhi h .: -n demed aPpro!.)ri*'t, - i5V the unive rs ity and in 
line ,r n itmar ser'rvice it _ne . It '.ould 1ne, as 1 :nuch 
eo 1' , less Cu,'in ii, 'Indn. ,rrcao resu !rs md/or 

university',: sors. intl i ni i te Tanzanian.tr.,i)1 14r, i 

Government :-.n sufter irm tiu u o:)ia ideu it_ .-;oc La baseline 
data ;n'lhi give ,onider:ir ' , ,o r , nos'ilil. ' of 'tt r,- ing part 
or all -0 the c~st , - 1t : ,C' j,, l ' ',i.l t, irin' 
tear re 'not 'oer 1.0(d,'. L t ii - )i u '. r 1-0:i_o' 'I] C' ,'t', zn iihic' nin 

a bott.-r ',nder' :and n,2 olgc i t. '.,:i n,n ,, i !)u o' ,ns erable 
ocuel< r rt .. ' tsr m[]U ru'. ,':, :' ]_nI] in'Z:, , !n'<',u.tOfl[ i:trir 't''._v :rrais 

and in ,sa-;;s inc not h crirrt ini '-,nnd programs . I t is regret table 
dI'dl !ict :.:i.stt! .'!it L' ' :ia a ' 1it i a, n) ct:rre.nt>1i ,id :c Ls 

t. roni' rocoi""endlt that er 'misidorntiun nDe ,iven to appropriate''i, 

means to tI Lct t 11 ; s t'ti 

'riousAdditional data .p,; whi. : need be ilted is that of traffic 

count data for the 1iicnway network, and the estahl.ishmont of a highwaV 

identification and numbering system and a highwa-' inventor. It is simply 

impossiol]e to do adequate highway plaunning without the essential tools. 

http:ct:rre.nt


Traffic counts, highway identification aad numbering and highway inventory
 

are a major portion of these essential tools.
 

A full assessment of benefits for the present rural 
access road study
 

could not 
be made bcause of lack of historical cc present traffic count
 

data on any of the networks. The samo is true of the Trunk Road
 

system, whicn has no continuous ,eri.us, but merely a sporadic study here
 

and there as particular segments are being considered from time to time
 

for improvement.
 

Similarly the establishment of a highway identification and numbering
 

system, even if it must be on an individual region basis, would be far
 

superior to the existing, chaotic situation in which most of 
the highways
 

within the regions have no identification numbers. 
 All of the roads included
 

in the present study are identified only by village names. This is
 

certainly not a stable situation becausde many times the village names have
 

been cKanged, the spelling is changed 
or in error, and a number of villages
 

will have the 
same name in a common district or region. In addition, 

tho zu-ent maps (1978 edition) reflect this incorrect information. 

Many village names are missing entirelv from the maps, or are misspelled.
 

No readily "vailab ist .. !.-.d.:- re found thrnqKut hn i".i 

districts and the three regions cormprisinp the Atidv area. Upon inquiry, 

most district and r'oginnal engineer.; had to begin the preparatien of such
 

lists from scrntah. The result ,.s 0 Lht errors 'ere covered bv the 

consultant'A -nineers durin, t eir review of the -'ts in the fi _Ld Fo.lowing 

inspections ovr a portion of Lhw road s . The avai.able reod maps are also 
incomplete a.a in error in terms of road lcanrteons aund the e:i;tence or 

nonexistencu of ;me roads. In addition, thu pren rar ron of the lists 

by a number of the District Eng in,,,s' offices required several weeks and 

a substantial amount of fo I .owu,by the consol.nt's on-ineers. FinalLy, 

the end product itself cannot be assumed to h, a comulete inventor- of
 

all rural accuss roads in Lhe 
 :tudv ar as. That :n onlv be determined b 
doingantans.v field '.York, not onlv in Locatin, and correctlv identifying
 

11 of the road.;, but also in compiling the essential road inventor.y 

information about each o f tie rnads. Fn the absence of a detailed highway 

inventory, information regarding the nation's hcihway network is based 

Largely on estimates.
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II 	 PHYSICAL AND HISTORICAL BACKGROUND
 

A. Introduction
 

1. General
 

The emphasis in recent years in Tanzania has been on rural development
 

as one 
of the means of reducing inequalities in income distribution. As part
 

of this philosphy, the Government in 1972 instigated decentralization of
 

many administrative functions 
including roads to the 20 administrative
 

regions and their districts. Decisions on priorities for roads, including
 

planning, rehabilitation and maintenance ae generally made at 
the District
 

level. The Regions provide technical support, as does the Ministry of Works
 

in Dar-es-Salaam.
 

The Ministry of Works (NOW) was separated from the Ministry of Communica

tions and Norks in 1974 and retained responsibilities for equipment and for con

struction and maintenance of trunk roads. 
 MOW allocates construction and 

maiatenance funds ard equipment to the Regions and delegates authority for 

the actual trunk road maintenance. Funds for the maintenance of other roads 

are provided from regional budgets. 

Decentralization has raised several1 problems. First, a1re.,v scarce 

manpower and equipment resources were further dispersed, to the point in 

some 	 ragions 4vhern the orgnizational shell has no substance and is ineffective. 

Secondlv, Funds are far too easily diverted from road work to other equally
 

pressing needs. 
 Equipment is also diverted to other assignments. Finally, 

responsibla personnel are transferred frequently; continuity of pronrams 

and projects are often lost with such transfers and manv months are required 

before tile trans forrd ngineur acquire Fnmiliartv with his new area. 

The secondary and tertiary road svstu:m has not been adequately maintained
 

for several ,,ars ind is deteriora,'ting . Thin has been duce to in.dequate 

funding, diverted funds and ineffective organization due co manpower and 

equipment deficiencies. T primary :bjective of this prloject is to provide 

assistance in crror-ting these deficiencies.
 

2. 	Objectives
 

The objectives of the study include the following:
 

a. Provide a capability to rehabilitate and maintain low cost rural
 

access roads in 
the regions of Singida, Dodoma, and the districts of Mwanga
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and Same in Kilimanjaro Region and assist in the construction of a desig

nated quantity of roads 
to insure that the districts are more accessible to
 

rural development programs and social services.
 

b. To encourage commerce by re.:ducing travel costs and travel time for people 

and goods. 

c. To improve the administrative, planning, construction arid maintenance
 

capacity of the region and district road organizations.
 

d. To increase access opportunities for small farmers of the three regions
 

to the agricultural inputsE 
and services required for increased agricultural
 

production.
 

3 Scope of Work
 

a. Technical
 

The scope of work includes the following as part of the Technical
 

Analysis:
 

(1) Review tCi, geometric and structural design criteria, the
 

standards normally used in construction, the axle loading standards,
 

and projected traffic and recommend modifications which ,ay be necessary
 

to meet project objectives in the most economic manner.
 

(2) Identify onLv maor reconsrrtction or rehabilitation activities 

resulting from imnosit ian of thc r. -,cmende roadwav criteria. 

(3) Review and UTrdate information on roadway and material sources 

within the project area, as Dr-.vious'v pre:ir~d b Lyon Associates -or
 
USAID and ...... ~ .a 

(A) Establish t>'picaL crit.cria for stream crossings and examine 

the adequacv of district st[andards for such structures and recommend 

any necessary chng,Les. 

(J) For roads to h)e upgraded, review the existing bridges for ade

quacy to pass the projected traffic and a.le load, and recommend any 

needed improvements. 

(6) Investi-a*e tie appropriat construct:Lon techniques to be used, 

as related to the -ropor ton of capital, c:-;,iinment, labor and s In l,1 

tools for the pro)posed constrictlon as rehabi].itation. Recommend 

pertinent chan,es or mixes re aired to meet project objectives at the 

least ,~st. 

(7) Prepare a schedule for the rehabilitation and construction of 

roads for the proposed implementation phase. 



(8) Devplop a system for overall selection and project prioritiza

tion for the roads to be included in the project. Such a project 

selection and prioritization scheme was developed in -o-rv substantial
 

detail, and was coordinated but not subsumed to the -oad priority 

needs of the District Engineers of each of the project districts. 

(9) Investigate existing regional Ministry of ,orks facilities for 

roadway construction and maintenance and evaluate the capacity of the
 

Government to adm.nister, construct and maintain the existing and
 

proposed facilities to be implemented under this project.
 

(10) Review the organizational structure of the Regional offices, 

indicating the existing and anticipated level of staffing required, 

and both tve and number of administrative and technical staff 

training required to insure the requisite absorbtive capacity to 

achieve the project objectives. 

(11) Recommend an appropriate equipment listing for the administrative, 

construction and maintenance acitivities.
 

(12) Evaluate the TanGov financial capabilitv to fund the recurrent 

cost for both administrat-ive and maintenance subsequent to the imple

mentatica ot& e project. 

(13) Investigate and advise as to lccal contractor capability to 

undertake construction or maintenance for portions of the project, 

making alternative r-co-men.ations of possibl methods to be used for 

contractural roadway construction or rehabilitacion. 

(14) Develop and recommend an imolementation plan for the project, 

indicatin4 the number and type of suppor tive administrative and 

technical specialists required, (uration of their resnective assignments, 

phased ordering of equipment and spare parts, etc. and overall cost 

estimates.
 

(15) Provide an environmental assessment. 

(16) Visit and review Arusia Planning and Vililae Development Project 

roads activitv and inistrv of Yorks capability dv.'ueopment in 

relation to the Arusha project and compare firdings and recommen

dations.
 

b. Socioeconomic Analysis 
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The 	terms of reference for the economic and social analysis called for
 

an internal rate of return analysis which .as to include both user benefits
 

and 	agricultural benefits.
 

An internal rnt, uf return was calculated for the project based umen 

agricultural :cnef it-; (producer surplus), but it was not possible to calculate 

user savings (of non-anwricultural bencfits), since there ,cre no present or
 

historical traffic data for any of the rural access ronds Ln the study. l/
 

The 	producer surplus methodolon: reflectin; costs and margins under
 

smallholder traditional azricultural crop husbandry versus improved methods
 

included the following benefits as Jetail.d by the Scope of Work: 

(1) reduction in toe costs of the farm inpucs and other goods, 

(2) improved access for agricultural ".tansion services, 

(3) increase in far:mi famil.v income from improved market access and
 

from projected investments in agriculture in the ar.a of influence
 

of the roads.
 

In add'.tion, employment benefits were quantified.
 

A discussion of the indirect social benefi:s and cost savings to be 

derived from the project were called for by the Scone of Work, and included: 

(i) e::panded educacional opportunities for school age children and
 

adults,
 

(2) easier access to health facilities,
 

(3) greater likelihood of involvement in community development
 

activities, particularix rural water supplies and self-help school
 

construction,
 

(4) potential cost savings in the provision of essential government
 

services,
 

(5) impact on role of women in community development activities.
 

All of the above and many more indirect social benefits (and a few
 

possible disbenefits) were identified and discussed throughout the study.
 

4. 	Project Methodology
 

a. 	 Technical 

Field work was initiated early in the investigation to gather economic 

and social data and to evaluate district and regional capabilities fr road 

rehabilitation and maintenance. The first trio extended from 16 January 

I/ 	One cannot apply both user benefits and producer surplus to the same 
agricultural traffic. This would be a duplication of benufits. 
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tc 22 February, 1980 and involved travel to all districts in the three 

regions as well as t, Arusha Regional Planning and Village Development project 

in Arusha. A second field trip to Sin:'ida and Dodoma Re-iens occurred 

between Marc: h 3 and March ]3. A trip Kiliman arcthird t, the 1 and Arusna 

Regions by Iart'r Aircralft tookb plice .uween 21 !arch and 25 iarch. Two 

additional icld tri;A were conducted hv thu qocia] anthrotologist; the 

first was from January 2 ta January S to Kilimanjaro and the second was 

from March iI to March 25 to Dodoma and Singida Regions. 

The team interviewed each Regional Developmunt Director and the 

Regional Dvelonment staff. The ,eAiona l Engineer and members of his staff 

were also intervieced and the hops and equipment were inspected. Inventories 

of equipment ind .Itc of manpower .ere -providled whiun ava iNble. 

Desi gn standards ',, ru: rvi,,wed. Thesf are presently he ing revised and 

a draft version was provided by tihe MOW. Although each Rer ion is Free to 

adopt their own standards, each Reg ion and District stated they attempted 

to conform with YOU standards at least as regards new construction. 

The team inspected over 2200 kilometers of roads in the project districts 

in preparing a detailed road inventory for part of the roads in the networks. 

These .i :s .r2 ='.ntnd b' the District Engneerv For the other roads in 

each District, aarticulirly those that were included in their rehabilitation 

priorities. 

The present conditicn of the road sections were appraised, maintenance 

practices observed and the maintenance level evaluated. More or less typical 

road sections, or those that were suggested by the District staff, were 

selected for inspection. On the later field trips, candidate roads 

identified in the preliminary prioritization were also included among the road 

sections inspected. 

Construction techniques are proposed for the implementation phase 

which are based on current maintenance practice, the available equipment, 

manpower, availability of labor, project road lengths and costs. Tnterviews 

were conduhcted at :ll1 levels in each district and recion to determine 

MOW capabilities and to devise the best approach to solving their road 

rehabilitation and maintenance problems. 

The Ar'isha project statff were fnwt.rviewed to determine the status 

of the Arusha Planning and Villa2e Development Project. The e:periences 

of the staff on other access roads in Arusha Region were described ind 
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design standaids evaluated.
 

Finally, a rehabilitation scheme was devised includi,-c defining man

power and training roquiremen s, expatriate advisors and 
required equipment. 

Schedules wru pr,,rud 'or the virious rabi itat ton act ivities and co s .t2 

deturminew. 
 Prvis;io; in,& <chedulus for on-gohi" mai,.usnce were ;Jruar.d. 

A financ i AT 5;Iss.,lnt of the Governnmnt to cover rucurront costs was also 

briefly considered. 

b. Socioeconomic
 

The magnicude of the scope of this study, involving three regions with
 

a combined area of 98,589 square kilometers, a population of 1,794,000,
 

and rural access roaas ultimately determined at 
7,095 kilometers with limited
 

access 
in many areas, dictatd that an i.nnovat v, approach oe utilized in
 

the project evaluation in order to 
reasonablv accomnpish the objectives
 

sought.
 

The approach adopted by the 
 consultant after discussions with officials
 

of USAID Tanzania and Washington, and the Tanzanian Government was to
 

establish an evaluatior, nelection and prioriti::ation scheme reflecting
 

soLial and economic factors : the micro-level of ana.vysis (administrative
 

division) .. an W return .na' :&At tUP overal1 -roect:ith !nternal rate 

level (macro) with possible application at the regional] level to the
 

extent feasible.
 

Ma-jor effort of the economics and social analyses was placed upon 
the
 

micro-ievel of analysis, since tne 
selection and prioritization scheme
 

utilized in this study allows a welding together of 
the social as well as
 

the economic benefits. This is in contrast to an internal rate of return
 

analysis, in 
that in the latter, no rel consideration is Oiven to social 

factors. Only lip service LS offered under the IRR with all social benefits
 

classified as unquantifiable. Fie!d w.ork, by the economists and the social
 

anthropologist confirmed the assumption chat social benefits 
from low

volume rural access roads in Tanzania (which serve predominantlv
 

subsistence snailolders) na' be nearly as inortant in 
the opinicns of 

the smaliiholders is tie economic unefits. 

The idministrative division, of ,hich there are 54 in the 3 stud'. areas, 

served as the base init for .ove,]opin Ou micro-data and other informa

tion. Plates TV-3, IV-& and TV-5 show the Administrative Districts and 

Divisions for Dodoma R{egions, Singida Region, and Same/Mwanga District 

of Ki] imani.aro R.e'gion, respectively. 



Although working at this level of analvsis required a staggering data com:i

lation and qtatistical task, the multiplicity and 4v;ographi cal disnersion of 

the rural access roads thrzuohout the nine district.; of t:,e thrrew scudv 

w t 

data for uh:road : cf.n ind , ipr ity scim,. Una :.0a . or ._, 

magnitude of Lh dta c.::piatinn task is thil:t tihe a'ric:,ltarai rop and liv 

stock records of purchaves by, the parastat,' is ire at trh individual village 

level, with only a portion of the records iduntifvin-, villags 5y wards and 

administrativu divisions. The village is the legal entity in transactions 

involving economic and 'trher mattcrs, and witin the three study areas. ther 

are 863. 

Data on six economic a:nd -ive social c-itri:,.on 'were duvelo d for the 

project selection and prior tia ion scheme The ucunoric 1actors included: 

regions n: essitatud it lo.ve! onoration in ordor to pirovide meanin-ful 

annual avrage livestook sales, annual :productior of frest piroducts .and 

fish, annual small industry sale]s and agricuitural potential. The social 

factors were: population, population density, education, health, and
 

rural water supply. The asic steps in developin.g p:rojectA:ir selection 

and pL'ioritization scheme. consisted of the fOMowiac 

(.) Dc', ' ment a" t.rin irp.iminar'" scrtrring of, or 5,r roads
 

(elimination of ,na.ceptal , candidates at the beginning).
 

(2) Develonment of preli:minary economic and social Cata for a few 

key indicators, which 'ould pe-rmit a 7rese-ction of road groups b. 

administrative divisions for followun field work bv the engineers. 

(3) Development of the Ratin Scheme fot" final screening. This 

included: finalization of one input matrix, dutermination of the 

relat ive weihts, calcuiacions of' the ratings of the administrative 

divisions, application of thu weigh.ts, and finallv, the determination 

of priority rankin, s. 

The administrative divisions were ranged on a prioritv basis within 

each region, 'hilbe priorit'.' cit ins devel.oped ',. the District Engineers ,i 

each of th. nine R:strics -re ,tilLzed to Atermine the priority' at the 

individual roads within e,.h division. 

The internal rate of return analyst-is u,.tilized in this .Atudvwas that 

of a modified verAi"n of the p reducer surplus approach with ,_'nunli cat ion to 

the overall road project. 
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The major .;'ricnitural bOenefit associated with the rur] access road
 

improvement program is ;at of increMontal aicLu!cural ouput ijentified
 

primarily with increases in productiviry on ld3 now.under cultivntion. 

Bun, fitT Q; am) " t ',r, ailo c mfrom em li'.m:ent :irisin, 

,)rimar~yv L.. Drow'ram i.soc iated withr L ma 1 the rcad i:mprovement 

project. A u:bstant Lal aalvsis,;w : ncomleted Ln terms o: iduntification uz
 

various social benefits and antinipatuu impacts K the henefits or (disbene

fits) as a result of the road improvement program. A key element in this 

analysis was field visits to 12 selected villages throughout the three 

areas of concern, Dodoma, Singida, and the Same/Mwanga Districts of Kilimanjarc 

Region. 
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B. Physical Setting
 

1. Physiography 

Africa is the second largest continent, after Eurasia, having an area of
 

11,700,00(0 square miles. It has been described as a huge crystalline 

mass surrounded b a sedimentary fringe. The major part of the continent 

nonsists of broad swells or platcaus 4cparated by wide basins. Precam

brian rocks outcrop in about one third of the continental area, on the 

plateaus and swells. The basins are both tectonic and topegra hic features and 

are filled with thick depe;its of sediments derived from the surrounding 

highlands. 

The Rift Valley system of eastern Africa is the most important structural 

and physiographic feature of trepical Africa. It extands circuitously, 

witi scveraL branches, from Moamhicue through Tanzania, Kenya and Ethiopia 

to the Red Sea. Thu total length exceeds 1,300 miles. The fault pattern 

in Northern Tanzanian and S uthern Kun-a is shown in Figure 1-I. 

One third of the continent has no drainage to the oceans or the 

Mediterranean Sea. Most of the remainder is drained by a few major rivers. 

The Nile is the only perennial stream 'which Flows into the Mediterranean 

from Africa. The major rivers in eastern Africa are the Zambesi, the 

Ruvuma, the Ruvu and the Rufiji. These rivers raLn into the Indian 

Ocean. 

Tanzania covers an areo of ahout 940,000 square kilometers. The 

elevation rises gently from the narrw coastal plain, which varies from 

20 to 60 kilometers in width, to the great Central Plateau which comprises 

the greater part of the interior of th countrv. Tsolated mountain ranges 

are scattered thrn',Thout the country, such as the Usambara Mountains in 

Tanga Region, the Pare Mountains in Kiiman aro Region, the U.uuru Mountains 

in Morogoro Region and the Southern igichlands in the southwestern part of 

the country. Highlands ire al].so associoted with the western Rift Valley, 

extending from the Mbizi Mountains along the eastern shores of Lake Tanganyika 

to Kigoma. Large 'volcanic cunters also occur, such as Mount Kil.imanjaro, 

Mt. Meru, and Odonvo Lengai in the northern 7art of the country. Hanang 

forms a volcanic center further south. Mount Rungwe lies in the midst of 

ancther large volcanic center which extends Autheast from Mbevc almost to 

the northern end of Lake Nvasa. 
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The Central Plateau for the most part maintains an elevation of over 

1000 m in Tanzania. It is well defined along its w:sturn boundary by the 

trough of the western Rift Valley system which include, Lakes Tanganyika and 

Nvasa. Escarpments border alung much of the eastern houndarv with the coastal 

plain. 

Dodoma and Singida Regions lie within the Central Plateau. The Rubeho 

Mountains are situated in the southeastern part of Dodoma Region, largely 

within :'pwapwa District. The Bahi depression, with an elevation generally 

under 1000 m is an elongated basin along the Singida and Dodoma boundary. It 

is a former lake bed in which aggradation is presently occurring. 

The eastern Rift System lies slightly to the east of Singida and extends 

in a northeastorlv direction. Another branch of th i.; i ft system passes 

throuch Lake= E''i and the Wembe re denreision. The iriunba Plateau, hich...


is bounded by this scarp to the west, is also bounded by steep fault 

scarps to the east and north. The remainder of the two regions is largely
 

rolling plateau.
 

The southeastern part of Kili:anjaro Region consisting of Mwanga and
 

Same Districts is distinctly different from the rest of the region which
 

is dominated by Mount Kilimanjaro. :wanga and Same Districts contain the
 

Pare Mountains and surroundin lowllnds. i Pare Mountains, like the 

adjacent Usambara Mountains to the southeast are elongated fault blocks 

which appear to Follow a southeasteriy trending tectonic line entending 

from the Mt. Kilimanjaro area. noey are elevated blocks with a north

easterly dip. The district boundary to the west is the Pancani River which 

flows in a fault trough between the Pare Hountains and another scarp to 

the west. 

2. 	Climate and Vegetation
 

Generally speaking, there are three climatic zones in Tanzania:
 

a. The hot and humid coastal region with a mean annual temperature 

of 760 F and two rainv seasons between October and June. 

b. The hct ind arid Contral Plate,-a with low humidit and low
 

rainfall (500 - 1050mi/yrar). There are considerable climatic
 

variations within this zone.
 

c. The ;emi---eompern te areans of" the -o 'or -ountni: av.tem, sch 
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as Kilimanjaro, Meru, the Crater Highlands to the west, the 

Southern Highlands, Usambara Mountains, and to a lesser extent, the 

Pare Mountains. Temperatures are consideribly lower and rainfall 

consi erahlv higher. 

Dotoma and Sin idn Regions fall in the hot and arid zone of 

the Central Plateau. Variations occur, particularly in Mpwapwa District, 

but most of the remainder of these regions have between 4O0 and 800 mm 

rainfall annually, which is low for a tropical country. 

Same and .wanga Districts also have low rainfall, or between 400 and 

600 mm annually encept over the higher elevations of the Pare Mountains 

where over WOO0 mm of rain may fall. Most of the mountainous areas 

receive at least 300 mm annual lv. 

TabLe 11-L )r :nts the total rainfall for statinns that ire 

considered :eo rusentacive of most of the districts in which they lie. 

No station is livn for Mwanga District, but the two in Same District are 

considd rd repr~sentative of District well. twoMwanga as The stations 

illustrate the variation of rainfall with elevation; 'Onvn lies oil 

the surrounding lowlands while Suji mission is in the Pare Mfountains. 

Tl)ie V- shows cue rainfall dsarribucon and tie variation 

in rainy -,m so, ameng the stations . Th e r-ains ein at: each location in 

November with Wieavy rains continuing through April it several stations. 

Tabl .i-3 provides an indicati on of trafficabilicv and will he discussed 

in part A. - tchis section fiL). 

The an- annuaL rainfall for stations in each region is given 
in Table 11-1. Table Li-2 shows the mean annual and mean monthly 

rainfall for 1973 which was a reativelv high-rain fall year at most 

stations. Table 11-3 provide: the number of days per year when rainfall 

exceeded 23 ::,m , 50 mm, and 75 mm for several years. 
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TABLE II-l 

Mean Annual Rainfall 

StaLion No. Identification 

96.3600 Mpwapwa Agricultural Station 

96.3501 Dodoma Meteorological Station 

94.3515 Masange, Kondoa 

95.3400 Manvoni Districrt (Office 

94.3401 Singida District Office 

94.3417 Kiomboi Administration Building, 
Iramba 

94.3701 Hakaria,Ilasani Sisal Estate, Same 

94.3704 Suji Mission, Same 

Years of Mean Annual 
Record Rainfall, mm 

49 701 

52 559 

25 743 

47 644 

50 672 

16 830 

37 501 

38 864 
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S 'lolI IhII V Raiilfa11, 1978 

S t t i o. 
Idu'L i f ication 
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, : i -lf-11 
1_,-

---n-ii 
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1 9 7 8 
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72.1 
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1.78.1 

9.3 . 

5.7 .-

40.0 .-
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-
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0.4 

-

6.4 

-

-

1.0 

-
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-
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'TlABIit I f -3 

Number of lDa iZ,ilI IlxceeIs 25, 50 and 75 nunDs/Yea r 

St . Lion 
1Icnt iFication 

,"1pw,'l 

Total 
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1978 
25 

9 

50 

1. 

75 

-

Total 
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1973 
25 50 75 
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Total 
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1971 
25 

5 

50 

-

75 

-
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6 
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1 
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-
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526.6 

4 
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-

6 

3 
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-
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Singida 
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-
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-

4 

-
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10 
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1 

2 

-
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2 

-
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Suji Mission 
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10 

21 

4 

5 

-

2 
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1 

3 -
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The small seasonal variation in temperature is exceeded by the diurnal
 

range which is greatest over the Central Plateau where it can be as much as
 

20 0 C and least along the coast where it is about 80 C. 

Bushland and thicket intuerspersed with large cultivated areas are the
 

major vegetation types in the Doduma and Singida Regions. Some forested
 

areas occur in the Same District. Bushland and thicket is composed principally
 

of dense shrubs and small trees with perhaps a ground cover of grass. This
 

is the predominant vegetative cover in the more arid regions. Wooded grass

lands are located mainly along the flood plains of the major rivers.
 

3. Geology
 

a. General
 

The rock types that occur in Tanzania are t'pical of much of tropical
 

Africa. Most of the country consists of Precambrian rocks which have been
 

divided into two major systems. The Paleozoic is represented by the Karroo
 

Series of rocks which are found in the eastI part of the country. A
 

narrow band of Mesozoic and Cenozoic sediMents occur aolnq the coast and 

Recent and )uaternar sediments are common in the interior basins and
 

drainagcwns.
 

The Rift Vall1ey Vystema has had a major influvncu on the geology as well 

as the topography of western and north central Tanzania. This influence was 

not limited to the major rift faultin4 which 'occurred. General large-scale 

uplift prce.ded the faulting, proiucin' the broad plateaus. Volcanic 

activitv was also associated with the Rift faulting; in Tanzania this 

apparently bevin a ter the fault O_ was tjt!. itei. Mo'st of these volcanoes 

are now considercd extinct or dormant, but a fe'.: are still active. 

The widespread To rtiary er s Lona 1 surfaces cu mmon throughout Africa 

are also fcnd in TUanania. Thusu are of pirticular si4nifince because 

they are important possible sources of materials. ::tensive concretionarv 

or indurate.d ironstone I. Oveloped an most of these surfices nd many of 

these depotiA hove huen ,reservud. The mast extensive is the :id-Fertiar-i 

surface, sometimes c .led the African SurfLace. The major loations include 

the greater part Nt the central plateaui fro:m :doma to Lake Tannan,.'ik:,. Thu 

main Serenq.ri Plin and the Mlasai Atop,,e are part o1 this srlice. as is 

tihe main surface of the southern central region. Qa the south it is found 

around Sonea and extends eastarLv cross the Karroo sediments into the 

coastal rugion. 
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b. Stratigraphy
 

The rocks of the Dodoma System of Precambrian age are the oldest in 

Tanzania. These are coarsely crystalline metamorphic rocks such as 

schist, quartzite, ampi ,olit, and hornblende- n iss, acid-,4neiss, and 

other types ,of gneiss. Mi gmatitos also occur ard granite is widespread. 

The Dodoma S.eries is Found in the west c:cntrnl part of the country, 

principally in the Tabora, Mbeva and Jr ingl aegionn with ncattered 

outcrops in the southern part of the Dodoma Region. 

Quartzites and volcanics compose the Nvanzian System which over

lies the Dodoma System in the northwestern part of the country. Principal 

occurrences are in the Mara, nwanza, Shinyanca and S!ngida Reions. The 

principal rock is a "bandd ironstone". The volcanics have been slightly 

metamorphosed. 

The Kavirondian System is associated with the N;anzian; both may 

be considerud Middle Precambrian. This Svsca:: is made upi principally 

of conglomerates, feldspathic sandstones, quartzites and volcanics. Both 

systems have been laracel. intruded or altered to granite or granodiorite. 

This granitic rock is widely exposed from east of Dodoma to west of 

Mwanza and from the Kenya border as far sout h as Njombe. 

Metamorp hosed sud Lme,nta-v and volcanic re:ins make up two complementar' 

systems. The Usavaran System is found in the eastern part of the country, 

in most places in contact with the granite mentioned above on the west 

and extending as close as .I) kilometers from the cuast. These rocks 

continue into Kenya in the north and Nozambique in the sruth. The Ubendian 

System occurs f: the west, betwen Lake Tangan'ika and Lake Nvasa. 

Both Systems are made up of a wide variety of metamorphic rocks 

including marbh ; quartizito; qrnh it ia: schist; hornblende; biotite

and garnet-gnnis s: acid-oneos; ranul ito and sharno:kite. 

Marine limestones, :udstones, sandscones, shal"; conglomerates 

and marls )cour in a :nrr.'. irregular strip alon4 the 'oast. These 

penetrate , ":t ]5 kilonetor:s nland. The rocks are Jurassic, 

Cretaceois, Tertiary and Quaternary in age. No marine rocks are 

found WeSt of this belt. 

Cont nental sediments of Cretaceous, Terti ar'7 and Quaternary age 
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occur inland. The older sediments, found in the >fbev.'a and Tabora Regions,
 

are mainly sandstones and sands. In the cen:rl and northern regions,
 

limestone, silt and other continental se_ diments wvre deposiced in lakes
 

and shallow hasins for:nid by the warpina ufo !-he surface 'w.iich occurred 

during the i'ift faultin. 'ht, r.-mains of early man found in Olduvai 

Gorge were in Pleistocune laket beds. 

It is believed that volcanic activity began in late Cretaceous 

time, associate< with the Rift Valley faulting. There two major.ere 

centers. The activity in the south was at Mount Rungwe and the Poroto 

Mountains southeast of Mbera. Ir- the north thL volcanics produced Mount 

Kiliman4aro, M4ount 'L:ru and many others to the ,west and south including 

Mount Hanang near Oahati. The volcanic activity e'xtended into Kenya and 

Ethiopia. The rocks are typically alkaline ol].canics: basalt,oivine 

alkali basaiet, pnonoli.te, Lrachvte, nephelinite and exzensive proclastics 

such as tuff and ash. 

Other intrusive rocks occur in Tanzania, but these are, for 

the most part, -mall. These include gabbro, anorthosite, sNenite, 

eclogite and ultrabasic rocks. Carbonatite bodies and kimberlite pipes 

are aiso iocated.within L'e country. 

4. Soils
 

The soils of Tanzania are complex and variable. Most of the soils are 

lateritic or :.rtialv laterizod. Under the pedological system used by 

D'iHoore (19,4)i / the three principle tropical soil types in Tanzania were 

ferruginous soils, ferrallitic soils and ferrisols. This system was 

adopted by Lyon Associates in their African ;oils study (_1971) - because 

it was found that the termis correlated well with the piysical properties 
or the soils. These terms were also used in the Tanzania iiwai Main 

Sranization 1972 

The FAo compiled a more recent pedological map of Africa that was 

published in 1973 ,,hich is based on a c lassificat ion svstem which is a compro

mise of several systems. 

tenance and Stud'. co:ioted in by Lyon %ssociates. 

I/ D'Hoore, J.L, Soils >Map of Arrica, Scae I ta_3,000,900, Explanatory
Monograph,.; Publ. 93, Comm. for ech . C>-': . ir.Arica, Lagos, 1964. 

2/ Lyon Associates, Inc., Laterite, Laterit.c 
-oil:- and other problem Soils 
of Africa, Final report for Agency for internarional Development, Contract 
AID/csd-216'-, 1971.
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There are 25 soils units 1, but many have limited distribution. Traditional 

pedological terms such as chernozems, podzols, planosols and lithosols have 

been retained. Recant terms which have become popular are also retained 

such as vertisoIs, andosoIs md ferralsols. As with the N,'aw Soil Taxonomv 

of the U.5., thu Lor:ms late Lte and lateritic soils have been eliminated. 

Definitioi s are given )elow only for tnose soils which reoresent the 

major soils of Tanzania, ir cluding the red tropical soils, the black clays, 

and the volcanic soils. Tf a definitions are taken in part from the FAO 

map. 

a. Acrisols are very a.id soils with an illuvial accumulation of 

clay in the B horizon. 7ertain types have a plinthic horizon within the 

upper 1.25 m of the surfae. Plinthite is an iron rich mixture of clay 

and 	 other constituents thain hardens irreversibly to an ironstone hard

pan 	 or concretions on exposure to rupeatcd weating and drvinc. Ferric 

acrisols wiLh associated plinthic acriso.s are the predominant soils in 

central and west-central Tanzania, including Singida and Dodoma Regions. 

A ferric acrisol is one in which discrete nodules or concretions or 

indurated horizons commonly occur. 

b. 	 Luvisois are soiLs h.:hioh have an illuvial accumulation of clav in the B 

horizon, as do the Acrisols, but in which clay illuviation is not considerec 

to be the dominant soil forming process. Ferric luvisols with 

associated plinthic luvisols are the predominant soils in the central part 

of western Tanzinia and in the Masai Steppe. 

c. 	Nitosols are soils having an argillic B horizon which may be deeply
 

weathered hut which have not reached the degree of maturity in weathering 

of the Acrisols, Luvisols and Ferralsols. Nitosols have not developed 

plinthic or ferric horizons. Nitosols occur principally in the area of 

the Pare Mountains and the Usambara Mountains; in Mpwapwa District; north 

and northeastward from Sinaida to Laku Natron; in the Southern Highlands; 

and in scattered areas in northern Tanzania. 

d. 	 Ferr' lool contain ' i h sesquioxide content in the clay fraction 

I/ 	FAO (Food and Agriculture Orqanization of the United Nations),Soil MaD 
of the World, Vl. 1, Lenend. Unesco, Paris. 1974. 
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which may be composed largely of kaolinite with silica. A plinthite horizon
 

may occur. ierralsols occur primarily in the higher rainfall regions of
 

southeastern and northwestern Tan::ania.
 

e. Camrbisol are soils in which changes incolor, structure and con

sistencv have occuc, d due Lo w.eat~wrin4 of the soil profile. Cambisols are 

widespread from thu Tanga Re gion southwestw ard to Lake Nyasa; north and 

northwest of Iramba District in Singida Region; and along Lake 

Tanganyika. 

f. Vertisols are black or dark gray clay soils or brown heavy textured 

soils that shrink and swell with changes in moisture content. These 

are often termed "blick cotton soils" and are found in isolated topo

graphic depressions throughout central Tinzania. They are particularly 

prevalent north and north.est of Sinaida Reoion. 

g. AndosolL_ are soils formed from materials rich in volcanic extrusives, 

especially ,glass, ind having a very dark surface horizon. These are 

common soils in volcanic renions; generally the bulk density is low; 

moisture content is high and there may be considerable amorphous 

matarial. in Tanzania these soils occur over the volcanic rocks north 

of the Arusha area; and northwest of Lake Nvasa in the Southern High

lands. 

h. Fluvisols are alluvial soils common alonq existing streams such as 

the Wembere River and Lake Evasi along the noirthwest boundary a 

Singida Region and in the Bahi Swamp area. These are generall:.y eutric 

fluvisols, meaning fertile (Gr. eu, 2ood , Outro:vic, frtile9. 

5. Relationships of the Physical Setting to Road Development 

The major problems in road location are terrain, rainfall and soil 

conditions. Often these are related. The higher rainfall tends to occur 

at higher elevations, and among the various soil-forming factors, the soil 

type that form s is most influenced by rainfall. 

Soil type and rainfalL have Aso plav.d an important role in agricultural 

development. The Pare Mountains '..'itih their elevated rainfall, cooler 

climate and relativd'v deep soil development (for a mountainous area) provide 

good soil and climate for certain crops. The Rubeno Apuntains in Mpwapwa 

District on the other hand have less rainfall, shaliower soil development and 

are generally populated in the valleys where the fertile soils occur. 
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Road development in the Pare M'ountain has occurred despite the difficult
 

terrain because of the agricultural potential. Problems in construction
 

have included Ateep grades, 
 ,arth and rock excavation, slone stabilization
 

and erosion. NO&:id devel .>'nent 
 in Lhe Ruiuko .ourLain; has been general!,:
 

restricted to ' ,:ci, ' t.'stlon prob:ems hav, htje:n minor and
vals.' wher, 

where rock excavation ; rare1 • requird. 

In all parts of Dodoma and Sinv.ido Regions rainfall is often intense.
 

This is characteristic of tiopica] stor>t and storm damage to roads and
 

bridges is a common occurrence. This is particularly true when maintenarce 

is lacking, because if ditches anu :rainage stru:tures do not Woction, ero

sion of the roadway aUM:O.sL certainly fo]iowq and considerable damage can occur 

in one severe ra Lnstorm. 

The sotis in nuch of Dedoma and Singida .t:.ions are articularl'.
 

susceutiblC to erosion. The: are ja"orillv 
 loam'y sands or sand: learns that
 

contnin insuff .nt fines 
 to provide cohesive resistance to erosion and the 

tractive force of '!owing water. Erosion protection at all structures is 

important and man'y proilems with bank erosion have occurred in these 

regions. 

UnstabLe sols that occur in topographic depressions are, after washed

out or non-e::stent srr-im crossings, tahe nuet most common reason for roads 

being closed to trarfic. These "black cotton" ciavs or silt' cla's swell with 

moisture :rovided by rains, lose strength and become slippery. Heavy 

vehicles easily '.beg dorn. 

The soils in Dodoma and Singida Regions as well in the ,!wanga and 

Same Districts 9> Kilimanjaro are, for t e most part, sufficienti granular 

that trafficabilit'y is not a major problem except during heav rain. 

Many roads can be traveled 'ear-rumnd that have little or no surfacing material. 

Many others are affected for relativel.' short neriods during the rainy season 

Some indLcation of trafficability is provided in Tble 1-3. The number 

of 'a's per year that a road is ikel' to be i.mas. abe is impossible to 

' redicc because it is dependent on many .':actors such is rainfn Iintinsitv 
and duration, the tpe or soil, the time between rains, number of vehicles 

and axle loads, drainage and wind, among other factors. For a Fe.; vehicles 

p'r day, say less than 5, perhaps un to 50 mm ria l ma." o,u:' Afr.e in earth 

road with an essentially granular subgrade becomes inpassable. In clav 
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soils, 25 mm may be the maximum for 5 vehicles. Observations on 

traffi2ability with rainfall should be conducted for low-volume roads. If 

surfacing can he delayed until such time as traffic and access problems 

require, premature expndtiures could be prevented. 
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C. Historical Setting
 

1. Political Asnec ts
 

The United Republic of Tanzania became an independent country in 

3961. Prior to .orld War I, mainland Tanzania was a part of German 

East Africa (whi.ch had also included the prescnt countrics of Rwanda 

and Burundi). In 1920, the League of Nations assigned Tanganyika Ter

ritory (mainland Tanzania) to the British who administered it from the 

1920s to the early 1960s in a manner similar to that used in other 

countries of the British Empire. Two differences between the British 

administration of Tanganyika and certain other colonies are worthy of 

note since they iave significanrlv affected the Lountry's present 

ciMaracteristi,:s. These differences Are: (1) he typical British 

noicyv of asWin indizenous native authorities for Louoninl administra

tion was not is easily applied in Tanganyika as it had be-n in some 

other countries (e.g., India, Nigeria) due to the presence of more 

loosely structured societies, with the consequence that the British 

were often forced to "create" chiefs in Tanganyika nnd an administra

tive infrastrctare where none had existed oreviouslv; and (2) Tan

ganyika was nfu ur .a co ony urazlways reMain d a t otLuCUra tw resulit

ing in rea'rtiyel l.ess intrnal de.el en of the couatrv by the 

British than fo, fill colonies like Kenya and N eria. The "raw 

materials" which independent Tanzania used to buiLd its :overnmental 

infrastructure were the lWqac,' of the British colonial neciod which 

included relatively less well devEloned institutions, social services, 

and facilities than were present for some other African countries at 

independence. 

In 1963, independent Tanganyika joined with Zanzibar to form the 

United Republ1ic of Tanzania. In nearly twenty years of indepundence, 

Tanzania has evolved its owm unique political insitutions and govern

ment. P rh . thees t distinctive ,specr of V n.canian g.overnent is 

the under] .:iv .,phi ,osv - of u' lma ocri.-ilismi* :or utilatedI V. ..>alimu 

Julius N.vrere, President of Tanzania since independence. Two inno

vi tions Ir.q ient nnted in discussions ,f Tanzna .n governmental 

*.liusN verere ' - no] itizal phiiosophy is spel Ied out in his many 
writings, which include Freedom and Socialism (1968), Ujamaa: Essays 
on Socialism (196()), (1972), as" Decentralization as well some more
 

recent papers and speeches.
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organization are tuiamaa villages and the ten-house cell system. The 

philosophy of ujamaa, as articulated by Presijent Nverere, is based 

on a system of small-scale, cooperative communities where each indi

vidual works to the bust of his or her abilities and joins in the 

decision-makin process :it the community Level. Nverere has worked 

diligently to explain to peasants living throughout the country his 

strong conviction that their best hope for increased governmental and 

social services as well as for self-reliance and independence is through 

communal efforts. During the 1970s a strong program of villagization 

undertaken by tie central government resulted in the movement of many
 

previously scattered subsistence farmers and/or herders into villages.
 

In areas of the country where man; people had previoIslv liveO in scat

tered hamLets, jemog-'iphic patterns have been radically altered. The 

fsocial consecuences o villagization are not yet fully documented, but 

have included major changes in the lifestyles of the majority of Tan

zania's peoples.
 

In line with the policies of _ujamaa socialism and villagization is 

another major innovation in the governmental structure o independent 

Tanzania. Ihbis is the con-house ceJIL system (kumi-kumi) which was be

gun in 1965 and continues todav. Ev:rv ten houzes cc nscit-tes a cell 

which in turn has an eolctea leader. The leader's duties include 

servig.as a broke h':L't..en the .members of the cell on the one 'and, 

and the CC! (the national poliitical party) and the governnent, on the 

other. Cell leaders are em,:owered to attempt resolutions of disputes 

arising in the local communities, to nobilize and organize work parties 

for cooperative activities, and to pass information upwards from their 

constituents an: .ownward from government aid pirty officials. 

Thus, contemorarv Tanzania's nolitical structure is hihyv 

complex. It includes not onLy the central, reginnal, and district 

government and party o :ffi'es md leaders, but also village and cell 

organizationsw.n resuil t in q"highl' structured and we I.-developed 

organizational no to rk. 

2. Social ,\snect.s 

Prior to the ineteenth :onturv, the reuion which now makes up 

Tanzania consisted of a large number of small-scale ethnic 'groups and 

many mre-or-]ess autonomous communities. There were few "chiefs" with 
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fixed or permanent authority. The boundaries between tribal and 

linguistic groups were often blurred and were subject to frequent 

changes. Significant contact with the outside world began for the 

societies ::mainland Tanzania during the nineteenth century when 

Arab Lraedi t ':ravans made L!eir ..av to the interio r of the countrv 

in search of ivory, slaves, and other riches. In the latte part of 

the nineteenth century, the Germans began moving into inland Tanganyika, 

but their numbers and resulting impact was much less than that of the 

British who took over the administration nf Tanganyika Territory fol

lowing the first world war. 

While there is no clear correspondence of linguistic to ethnic 

Dr tribal groupings, it is aeneralv, agreed that there are 120-130 
" trines" !n Tanzania. Unlike many African countries, however, no 

single ethnic group dominates the political life of Tanzania. At least 

two reasons can he cited for this: (1) there is such a large number of 

ethnic groups, on the one hand, and (2) ethnic groups have not, on the 

other, been reinforced by the religious affiliations and the pattern of 

economic stratification introduced in Tanzania. The 197 national census 

recognized over li 
) ctfnic groups. in addition Lo ilcuse, Arabs, \sians, 

ind persons of Eurenpan descent make up small portions of Tanzania's 

population. Although the number o non-Africans is smali (less than one 

per cent of the population), they have played a prominent role in Tan

zania. As the better educated and wealthier of Tanzania's peoples, 

they have influenced education, the economy, and the civil service. 

Beginning shortly after independence, the Tanzanian government took 

steps to progressively minimize, although not eliminate entirely, the 

foreigner's role in the nation. P.eligious identifications, be they 

Christian or Muslim, do not c!ondy coincide with ethnic: di.ferences. 

In most parts of Tanzania, Christianity was accepted by Africans living 

near points of mission contact , islam Kv those in coasta L areas or along 

the trade routes where the Arn .'iho hr'ight the Muslim fth had passed. 

Any given ethnic group is likely to have both its Christian and its Islamic 

subgroups. The overail population Kroakdown in 1917 was 26 per cent 

Christian, 23 per cent >iuslim, with the r,,ainier :olAo's in, traditional 

religions. In addition, economic differentiation has not followed ex

clusively ethnic lines. Dar es Snaam is geographically distinct from 
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the lar-est and "w,',alhiest" ethnic groups. Those who prospered most 

through sales of cash crops, rhe Chagga with coffee, and the Sukuma 

with cotton, ..or exam::ple, .:hile numerically among the laruest groups 

in the cour1 -., ar- Phi t-,r Ore in ahsolute terms nor&nI,>gh close 

enougo to Ih r :i. i1 7:.or t h1 a 1anned c an it I at odoma to he
 
vie.,,,cd as sericus ta re;i,:t I other grou <.
 

Ev~ ~~1 stne s1fia ...- '
 

v African standards, Tanzani.'s linguistic problems are small 

ones. Although its African populat-on of over i7 million people speaks 

more than 100 lan u ,es, Swahili is widely knotn throughout the country. 

Tanzania is tim- Larest A- rican country to adopt an African language as 

a national and officiali anguage. 

3. Economnlc ' s" 

During the colonial idmiistration, most of the Tanzanian popula

tion lived in rural areas, in scattered settlement patterns consisting 

of small collections of related families (rather than villages), with 

the size dictated by the resource nase and the nature of subsistence 

economy. :,ural de looment ..as centered upcn thn large est::tt an! 

nlantation agriculture, wit.:h no assistance bein- aprovided to the 
ornat ,,1k- 5,_,,Tl' ,:]:.t !,;n, "he siib1; "-ir'r . < ~t, n-.- 1"m 


economy was essentially e:xractivc , with auricul ural products in 

excess of local needs being eaported in the raw -tate, whille finished 

goods made up most of the imports, since little in ustrialization was 

allowed. 

Following independence, and especially since the Arusha Declaration, 

socialism and self--reliance have been bv decentralization!mcasized of 

gove rnmen tal admin is rat ion and Ch rough tie rat ion of coope rat ive 

groups and jana l ere .tiatelv to b).-come the 

key produc ing :nn the rural aor- based ,:.an the beilie S tat i a -m

munal cooperative _ for 'ou-d produce greater n.:uctlen an-i creater 

returns than i'..u:: eS-rt.. As ;trt n: is r ,4ra' , theu govern

m.ient is e"a";' ' r.ter it :izat man of local eosrc-s with less 

det)nience ,',on r'a r to goods and *-rei'n excha. 

In a'-ri cii ir,. the ave rn:enLts s t!ressi nr, solf-sifficiencv in 

s tit, :a'tt T.le, e'. nc o to pro:.ooi cro .r 'n :is a r2i rs ncouragedi 

duce a surpl'us above their needs in order that reserves ma' be estab

lished to carry the plonulation during :_eriods of drought, or other Low 
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yield years. As one means of achieving this purpose, a national
 

grain storage reserve has been established. 

During the past ten years or so Tanzania's traditional relation

ships witih wor ld markets have hear mande rgoing some changes. Sisal is 

no loncer :as impor-tant, id n-s-ud production has not been sufficient 

to meet local jaman.s and to provLd: a surplus of the scale of former 

years. The result has been a diversion of former export sales to 

local processing, with the loss of valuable foreign exchange. This 

has come at a particularlv critical time, since the necessary imports 

of petroleum products are absorbing, abot L9 per cent of the country's 

foreign exchange as a result of the rapid acceleration of petroleum 

prices hv p roducers. 

D. Summarv of: Prir Studies 

Although severnl relatively recent studies had applicability to the 

conduct of the rural access road study, there have been no prior studies 

of this e]ement of the transport system in the three study regions. On a 

national basis the only recent (1975) study which specifically addressed 

the issue of Feeder roads was the Tabora region study sponsored by the 

aWes isa Wnrnnt nal Pvelapiaeut Author it'.--

There ha'. n, :: three stu .s ,cnduc:te which addressed in general, 

and as part of a larger scope, the issues and problems associated with the 

condtion of the r'ra access road, in the stud:y regions. A brief description 

of th fiour studies follows: 

-- Dodoma Reci onal Integrated Development Plan..-his report, in five 

volumes, struct:-,:s multi-sector .ja:ve]o[''.apent reuirements. i::plementation 

program, and resource requiremen- for the entire: Dodoma region through 

1983. It contains a1sp52e l anne: which suirmarinus in brief the a:i.sting 

situation with regard to secondary rods in the 'gion. The n-: Aso 

sets forth Or .inb roviat'd pr oposed program for repair, re...ilit:t ion a. 
T;intonanco - parts o tho senondar' roi svstem in Cc,."',n. Me foreign 

-:urrencv orr :on o: the prorNam was .is.:tt it .bout U.:. 12.1 7illion. 

1/ iroikonsuIt AB,, \ Feas ibilitv Study of the Ji.:v.! mIent Ptontia] and
 
wonder Road Inro'.'emu:nt in te Faborn Se.::1, 0'.
 

.2' Wfico of the Re.ion:I Dove oCpment Dirwc!rc Dn,"a Qni'na. Intoriml
 
Development Plan, 1980.
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1/ 

-- Dodoma Transport and Logistics SLUd,--This two-vn;e report was 

prepared -or the Capital Development Authoritv i-n late 1977. The !,tudy 

covers frei,4ht and passenger ,rounc transport on the road arAd railwav 

system L,- toe.i ent ire ret; on. Iov,.sti-eat'ens orcused a, ioenti:vinon 

u ror t r o vcLa : ts , I71 tarL II imnrovementsi t u Lrnun ad t r'_saort rVi 

tb rou'h L986. As a rusul t of a lvsis , the t2,am subSi ttcd a Sries of 

findings and recommendations with respect to road, railway, intu'rregional 

truck fleet, and interregional bus service improvements and potentials for 

coordination. This study included an inventory and analysis of rail, truck, 

and bus services in the Dodorna region. Attention was called to the poor 

condition of the rural access roads (a situatio, ,.hich has not improved), 

but the scu{lv ceotained no real. analysis of this segment of the trans

portatior netw-ork. 
"q/

-- The Tnzania iai hway Economic and Engineering Study-'--This three

volume report was :reriared for the inistrv of Communications, Transporta

tion and Labor in 1972 by Lyon Associates, Inc. This study pro.,ided: (i) 

an invent )rv of e:.xistin, equipment, -ac Lities , mana-e! ,nt .structure, and 

account in.4 svstems; (2) an analysis a f the !e:rands La r tranoorta tion , the 

t' !n i - l;'.!, r r) T, r o ion( -I 

detailendari t(chmical presenta tion oaf the Trunk Roads, bridges, 

and soils in Tanzania. 

1/ rokunsult, All, Dodc,'.a Transport and Lozeisti.cs Studv', 1978. 
2 / Lyon \s soi ates in,-. omia .nd , - t 1d' .Tanzaniao Tn 
.Highv,'v Mm i.rn~rc c1 ,an. Qr:imi;oat l~ , 19.,j. 
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III. 	TECHNICAL BACKGROUND
 

A. 	 Road Network Description
 

1. 	Genural
 

Most of the original roads in Tanzania were built up from old caravan
 

trails established by traders rushing inland from the coast. Others followed
 

the rough trails of the game animals. Subsequent roads were established to
 

develop the interior and expand communications and trade.
 

The policy in recent road development has been based on providing
 

a balanced roadway system of alJ-webthe'r Trunk Roads. There are four major
 

east-west Trunk Roads and three north-south Trunk Roads that connect the
 

regional capitals of the country and provide connections with the neigh

boring countries. These are shown in Plate II - 1. 

The present network of roads exclusive of feeder roads consists of 

approximately A5,000 kilometers. This compares with 34,125 kilometers of 

roads as carried on the Comworks inventory in 1970. The general breakdown 

of this system is given in Table III - 1. 

Approximately 7% of this road network is paved as compared to about
 

6.5Z in L970. However an additional 10,875 kilometers have entered the 

network incllding almost 1,000 kilometers of paveci Trunk Roads and 130 

kilometers of paved Local Main Roads. The overall increase of 2,!U4O kilo

aeters of Trunk 'oads includes reclassification of some 2,000 kilometers 

of Local .ain Roads which explains the reduction in that category. The 

most imnressi';e increase is in the Tertiary Road system, where over 

10, 000 kiom.eters have been added to the network. 

2. Classitication
 

Lhe existing Ministry of Works classif ication for the total road 

network is as 

a. !'runk R1oads comprise the main internal thirough routes. These 

•ire Lt , rrc:1; 1to and so1e tLo t ]o:; r u t es .Ion rItes conn1ect nt a t 

. .c.i >!i:C ROads - comn 2 11s cllthor :m.n r ;ads. ThIse .ire 

both 	 int.rrec ional and Lntrare iona] and connect centers of economic 

and 	 dmit is rit, t 4 ctivitv ,.it the Tr-i-:k Ri _d svstem. 

d. District Koads cooprise all other classified roads. Rentional 

Roads lre iat:r<-istrict and lso interregiona: while District Roads 

are Lntradistrict. 
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e. Unclassified Roads comprise the remainder of 
the network. A
 
draft revision of the Ministry of Torks 
classification now lists these
 

as major 
feeder roads and minor feeder roads, with different design
 

standards prOposed. Essentialv these are not through roads, linking 

single villages or centers to the remaining road system. 

3. Traffic
 

At the present time the Ministry of Communications and Transport
 
is responsible for undertaking traffic counts. 
Unfortunately the traffic
 

count system that existed in the past has deteriorated. Information is
 
available for the entire Trunk Road system up 
to 1974. Since that time
 

counts have only been made an a sporadic basis. ihere is no traffic
 

data on the remaining network.
 

Traffic wrowth data is incomplete but it has been estimated at 2
 
to 5% annually for the past 5 years. The slow growth rate reflects many
 
factors such as increased fuel cost and vehicle import bothrestrictions 

of which have caused increases in truck (and a:.:!c) loads; and a reflec
tion of reduced :gricuLural production during recent years of drought. 

The bitumen surfaced Trunk Roads and Local Main Roads carry relatively 
high traffia volu:es. Most recently avaiiabol traffic figures indicate 
these roads average 350 vehicles per day (VPD) but range as high as 

1a0() *PD. 

The remainder of the Trunk Road system of gravel and earth roads 
are ceneraiiy in poor to 7epy poor condition and carry an average of 55 
VPD. A few of those, less than 57, carry over 150 VPD and many carry 
less than 50 *PD. In terms of traffic volume, approximately 95% of these 
earth and ravel roads would be ,unsidered low volume roads. 

The Trunk Roads in DOma and SHO'iW" RoOs 11- in 'his ,actegorv. 

The bitumen Trunk Road in Mwanga and Same Districts, B-!, is the only 
road in Lhe project .-,tric t A.above the 3ow-voiume citegor,'. 

T. Cr,.ffic in the rnmaai:: r ans is ais" :iwhc. it in doubtful 
if any carry more than 50 VPD and most carry considerably less. Many 
Tertiary and Feeder Roads carry under TPD.it 
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TABLE III - 1
 

Total Lenth and Road TypLs
 

Primary Secondarx, Tertiary 
Trunk Roads Local MainL Roads Regional & District Roads 

1970 Bitumen 1,690 544 

1978 Bitumen 2,660 364 -

1970 Earth 5,186 9,461 17,244 

1978 Earth 6,656 7,330 27,990 

Totals 
197C Total 6,876 10,005 17,Z44 34,125 

1973 Total 9,316 7,694 27,990 45,000 

Sources: Ministry of Works, 1973
 

Lyon Associates, 1972
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B. Motor Transport 

1. Introduction 

iTe review of the motor transport industry was devoted to an over

viej ex.amination or the trucking industry and bus operations in the 

study regions. Particular emphasis was placed on the extent of existing 

services on the feeder roads and industry problems related to the con

dition of the roads.
 

Although the available data base is extremely marginal, the direct
 

relationship between the poor condition of the feeder roads and 
the in

adequacy of village truck and bus services was cited throughout the field 

interviews. This observation has also been cited in reports and papers 

on the transportation problems in Tanzania, specifically the Dodoma 

-Transport :and Logistics Stud'y,/ and the recent East African Management 

Institute report on internal trade. / 

The following subsections present overview findings with respect to 

the trucking industry, and the public transportation systems in the 

study regions. 

2. Truckina Industry 

As o, Vi 3, there were about 13.,uO( vehicles in Cie nation's private 

and parastat l- .r<ck -fleet. About 10,000 vehicls were privately owned 

and 3,000 puh iev owned. Surveys of the entire vehicle fleet with 

respect to .e t si a' , con:po: ition and indus tryi operations are being 

undertaken b'" the in s m or1y Finance ;nd Plaunin4, and a svsLematic 

data coi.<ctioo sv-;tc2M for the transoort industry is included in the 

orld ".in: Trucking 1ndust rv arion :IehM'iand_':uproveme::t Project. 

The fleet of 13,000 vehicles accounts for :much nf the country's 

total frei.ht trznsport s:rv ces. The public services organizee under 

special indis E tranIort ha've ,eni de riormin,. over rocenttrv K:,,oanies 

years as a result of inefficiencits, low nroductivimv , :and unreliable 

services. The rivato!l.-o..ed trucki ,;g oler"ions have been 'k.impered 

by the (:ondJit.o)n of tlie rlads, the ac: a wo khng canit 1, h interest 

rates, 4ovurnment regulation of the imnort. mi: n 9f vehicles and spare 

I/ 11rokunsult .%3, don Tr-ianort -Ind . s as Stud', 7.
 
2/ Board of inter-,l r:de, T'ran snorm as a ac.. or) .uf cLin . t:e ;:
 
ficiencv of the Tnernal Trade System in T:azani, E.st Afric n Manage
ment institute, >E7.
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parts, and a general loss of confidence during the transfer of the 

trucking industry from private to public ownership. 

Although it is generally accepted that the prescnt trucking 

system is inefficient, there is no reliable information at this 

time as to whethei the capacity of the existing fleet is adequate 

to meet the current and future transport requirements. 

More than half the trucks in the country in 1971 had capacities
 

of 6 tons or less, and only 5 per cent had load capacities of over 10 

tons. Recent trends are toward the importation of larger capacity
 

trucks to effect the economic benefits of lower costs per ton-kilometer.
 

The private sector operanors are relatively efficient in that 

they concentrate an long-haul business, avoid short hauls and areas 

where the roads nre in poor condition. This policy unfortunately 

penalizes the rural areas which have poor quality feeder roads. Al

though they tend to oncentrat, on the lucrative hauls, the private 

sector suffers from excessive breakdowns and inadequate spare parts. 

The private sector's high atci1iation rate (about 60 pet cent compared 

to parastatal utilization of 40 per cent) is attributable to the fact 

tLhat theUL are high inanicai incentives assKiatud with reducing load

ing .nd unLoad In tL: os, tryve: g ot higher speeds, carrying full 

loads, and Ending backihaul loads. 

The p Ic ucto-r t rus h i per.i:,ns account for one-third of 

the total industry services. Thuse se-vices are provided by trans

port parastatals, trading nom iies and crop authorities. The govern

ment, in cooupers tiin with the World anK's o2 -.. Tru 'ssrq Project is 

reorgonizing and establishing regional truking companies' in 'Hwanza, 

Tabora, Mtwara and Sodcma, and i mobile reserve fleet in Dar &I Salaam. 

Truck ,ivailahilitv (rati ft o-perating vehicLes to fl_ t) in the 

public sector is comparatively low due to inadequate maintenance and 

repair workshops, ;,are 't. , vinrnance personne.l, manai'ement, and 

otads. Public t ru, tiLsation in constrainec by poor management, 

drivcr morivation, ,fiiculty in obtaining spare parts, and the poor 

condition of the rand -, tem. 

Thera are no nationall .vstabl ished "reicith rates in effect at 

this time in the truLking industry. The private sector truck rates 

for four commodity groups (crops, timber, fuel and metal/steel) are 
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on a differential basis (T/shs per ton-mile) in terms of the one-way
 

trip, and are revised frequently and generally provide profit. The
 

current rates per ton-km. ire T/shs 1.50 for crops, T/shs 1.80 for
 

timber, T/shs 1.35 for fuel, and T/shs 2.00 for metal/steel.
 

The charge to the shipper is twice the rate to accou-t for the 

backhaul, e.g., a rate of T/shs 1.50 per km. for 100 kilometers amounts 

to T/shs 300 (1.50 x 2 x 100 km.). The private sector trucks are em

ployed to augment the public sector trucks when the supply of para

statal equipment is insufficient to meet the demands. This is par

ticularly evident during c:op harvest seasons. Private truckers are
 

requested to bid on contract services to the regional trucking com

panies and crop marketing authorities during requirement periods.
 

Although target contractors' rates are established by the parastatals
 

and authorities through the RegiondA Development Director, the cost of
 

providing tie service from the private sector usually influences the
 

negotiated rate. The current variability and inefficiency of the rail
 

service has enabled the truckers to capitalize on the situation and
 

charge significantly higher rates than rail rates, and continue to
 

attract bulk cargo away from the rail system. 

During harvest seasonA the government will pay a premium rate 

to insure the diversion of private truck-rs to the movement of high 

priority items. The public authority transport rates, for internally 

controlled trucks, do not reflect the actual cost of providing the 

service. 

Although there jre no reliable statistics with respect to the 

size of truck operations in the study regiols. some general, but not 

necessarily consistent, information is available. Estivates of the 

size of the truck Lleet in the Dodoma region range from 0A vehicles 
I/
to 286 vehicles. The Dodoma Transport and Logistics Study-'indicates 

there were 160 licensed vehicles operating in the Dodoma region in 

1977. under tons. m 7.5with 1 3.5 51 with paylo .e,.en 3. 5 and 

tons, and 6 over 7.5 tons. Of theu 127 licensees, 69 are based in 

Dodoma. Four truck operitors have a registercd flout of more than 

two vehicles--FVD) (the ,ar'.statal rejini] tr'mypnr company) had 

It Brokonsult, AB, Dodoma Transoort and Loistics Study, 1978. 
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eight 7-ton trucks and 10 10-ton trucks in 1979. The Regional
 

Trucking Company had 4 7-ton trucks and NMC had 3 7-ton trucks and
 

6 10-ton trucks. In the harvest months the government contracts with 

private truckers at higher prices than those established +or the para

statals. This increase is between T/shs 0.20 and 0.30 per ton-km. 

Return load opportunities in the Dodoma region are rare due to the 

lack of major industry and the seasonal nature of the agr:icultural 

output movement.
 

There is general concurrence that there are about 118 trucks in
 

the Singida region. The Regional Tracking Company operates a fleet
 

of 8 vehicles with a total capacity of 62 tons. The remaining 110 

vehicles have a total capacity of 558 tons. As in the Dodoma region, 

the trucks are fully loaded on the outbound haul but under-utilized 

on the backhaul. The return loads of the Regional Trading Company 

are collected from the National Milling Company and crop authorities. 

There is a wide range (300-1000) of truck fleet size estimates 

for the Kilimanjaro r ,gion. The Regional Truck Company operates 

about 9 trucks in the 5- to 9-ton range. The distribution, use, 

and capacity of the fleet is not known at this time. 

Althougi much research is requirad with respect to the existing 

fleet and opportunities to rehabilitate the industry, it is clear 

that currenc services on the zural roads to the villages are un

reliable and uncoordinntu.. 

3. Bus Transnort Indus tr' 

Public transportation is provided by a combination of Regional 

Transport C pni.s and private bus operators. The concept ot Regional 

Transport Companies started in the regions of Lindi, Mtwara and ?uvuma, 

and the Coast and Dar Es Sal aam rc,4ions. ',ith the dissolution of Re

gional Cooerative Unions in 1976, a number of new Regional Transport 

Co:npanies were farmud in tie ,doma and Tanga regions anod others are 

being pnlannud at prtw ;tnt. "haisu transp.ort companies opaerate hoth 

buses and Lrcks. 

As of 1972, ihout 3,,-.ao( blses were operating in the country.

1/ Central Registr'.y of Motor Vehicles. 
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The actual operating fleet at present is influenced by thp number of
 

new vehicles entering the fleet and the rate of deterioration of the
 

existing fleet.
 

Bus service is provided in the three study regions by a combina

tion of Tparastatal companies, private bus operators, and village co

operatives. Of the 65 intercitv buses operated by the TRC, the
 

Dodoma-Kondoa-Arusha (Dodoma-Arusha Road Service) line competes with
 

regional transport company services. This service continues from
 

Arusha to Moshi and through Same and complements the regional services
 

provided in the Kilimanjaro region by six bus companies.
 

Bus service in the Dodoma region provided by about 40 buses 

operates out of the district capitals of Dodoma, Kondoa and Y'wapwa. 

Most of those services, provided by KAVDO and private companies, pro

vide regional bus service on a daily or six days a week basis. ine
 

route structures usually start at district centers, traverse district
 

roads, and terminate at the main roads.
 

KAVDO operates services from Kondoa to Kisaki, Kondoa to Kwadelo,
 

Kondoa to Sanzawa and KoiLdoa to Ovada in the Kondoa district. They also 

operate service :-rom >pwapwa to Mlali and Mpwapwa to Kc ngwa in the 

Mpwapwa district. The rates established at the national level are 

T/shs 0.13 per passenger-mile on surfaced roads and T/shs 0.20 on 

non-surfaced roads. The Dodomna district service provided by KAVDO 

is for the most part on the main roads. 

The parastatal services are supplemented by services nrovided by 

reL-ional r,pe - Is bus daily the Igandurati''e:3. ee one operating on 

MIghaheze-Ilandali-.:ewe-vumi lission-vumi-Makuln-.akangwa-Main High

way system. The one-way 1fare for the entire system is T/shs 14.00. 

Large portions of each of the districts in the Dodoma region do 

rot have bus service. The operators avoid roads in poor condition and 

focus service on those routes whicn are in the best Condition. Tn the 

areas where ser icu. is provided, t~Le passenger s _,onfronted with totally 

full buses aft c the fi.rst stop. T he condition of the buses , the out-of

service rate, and thIe cIDseC I ' 1 IL1; cont rLIbtI to th,. poor Iualitv 

of service in these four ar,2as w,.re service is 7,rovided. 

Services in the Sin-ida rezon are provided by the Kinanda Bus 

Company, the Kampuni Transport Company, the Iramba Cooperative Bus 
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Company, and two private bus lines serving Nduguti.
 

The Kinanda Bus Company provides: (1) daily service from Singida 

to Manyoni, (2) twice a week service from Singida to Ihanja, (3) daily 

service from Singida to :kiunqti, (4) twice a week service from Singida 

to Ntunto, and (5) twice a week service from Singida to Misughaa. 

The company also provides trunk road service from Singida to Itigi, 

Dodoma and .bulu. The fleet is composed of 55 to 65 passenger 

vehicles.
 

The Iramba Cooperative operates a service from Singida to Nduguti,
 

and on to Ibaga on a 3-trip-a-week basis. They also operate six trips
 

a week from Singida to Kiomboi, daily service from Singida to Mwanza,
 

and 3-day-a-week service to Dodoma. The company operates 5 buses at 

total capacity. There are two private bus companies, the "New Arusha" 

and the "Yellow Line," that also provide service to Nduguti. The New 

Arusha has 3-day-a-week service from Arusha to Singida to Ibaga. The 

Yellow Line provides service between Ibaga and Singida on a four ound

trips-a-veek basis. 

There are at least six bus companies operating buses between Moshi 

and Dar '. Salaam. These companies provide about 10 trips a day on the 

tar.ac road throuh the 'n..ga and lime districts. This direct routing, 

however, does not orovide service to Gonja. Ndungu or Kihurio in the 

Same district. Service in this arei is provided currently by the Mamba 

Vunta Transport Cooperative which also provides five daily routes be

tween Moshi and Tanga. This company is planning on initiating new 

service :rom oshi to Same (with diversion at Same to Kisiwani, Maore, 

Ndungu, Kihurio and komazi), then to Mombo, Korogwe and Tanga or Dar 

es Salaam. This new service will provide mobilitv to a large share 

of the population which is currently bypassed by the oshi-Dar es 

Salaam service. 

There is a .mall private bus operation which provides daily local 

service from Mwan a to Qw;enw. and .lana to Usangi. This service 

provides connections to the trunk line citrregionaL services, popula

tion accessibility to Mwanca, and limited freigcht,/package bus service 

within the area. 
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C Railway Transport 

There arc two railway systems operating in Tanzania: the Tanzanian 

Railwav Corporation (TRC) and the Tanzania-Zambia Railway Authority (TAZARA). 

TAZARA, which is jointly owned by Tanzania and Zambia, operates 970 kilometers
 

of track from Dar es Salaam to the Zambian border and another 890 kilometers
 

into Zambia. The service ,and Vrowth of this line has no direct impact on
 

the regionz within this studv since it is principally used for exports of
 

Zambian copper and Zambian imports.
 

The TRO was established in 1977 as a parastatal to operate the East
 

African Railway Corporation (EARC) lines within Tanzania. Much work has
 

been accomplished in the last year by the Canadian Government (CIDA) to
 

assist the TRC in establishing effective rail service. During 1979 the
 

Canadian Sector Team conducted a complete inventory of track, rolling
 

stock and yards, analyzed the current freight movements, established
 

railway system goals for the year 2000, developed an investment plan for
 

the next 20 years, and developed the first financial statement since 1974.
 

The results of a 13-man-year study of TRC are due to be released in the
 

next six months. 'Ihe Canadian Government is continuing to assist in the
 

improvement of the TRC by building a U.S. $13.5 million maintenance shop
 

in Morogoro as part of its U.S. $75 million program over the next three years.
 

C ma aages and oneraces about 2, 00 kilometers of one-meter ,;auge 

track in northern Tanz'inia, appro:.:imatelv 133 locomotive units, and a fleet 

of about 5,000 units of rolling stock. The rail system links Dares Salaam 

and Tanga with Arusha, Tabora, >WWonza , xi 40M, and Doloma. 

At present the rail system is operating at about 30 per cent of its 

capacity. It was reported by the Canadian team that the track is in suf

ficient condition (with the xcea tion of about 180 miles of 60-lb. rail 

which should be replaced with 30-lb. rail) to handle L.5 million tons of 

traffic per year. In addition, the iocomotives and rolling stock are in 

relatively good shape to handle 1.6 million tons of traffic. Current 1979 

traffic volumes were only 0.9 million tons, or about 30 per cent of the 

existing rail demon,, by shipers. 

The .m r :nr lum s with the c mrent svstem appear to be associated 

with manavement and spervis n. The magnitude of the existing operational 

and supervisory orn-,bi,,o:s van he appreciated when one notes that there were 

400 era Ii:e~n.A (out of a toat o 178) in the vards in 1979 .--/ 

I/ Reported '.Can.dian International Development Agency, Rail Sector Team 
leader. 
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The training of operational and management personnel at all levels is
 

required to bring the rail system up to the current rated capacity, and to
 

meet the service goals and potentials over the next 20 years. The objective
 

for the year 2000, in terms of freight traffic handled, is 3.2 million tons,
 

This level of target 	service
according to the Canadian sector team study. 


will require an investment of U.7 $500 m-llion.
 

rail traffic in Tanzania in 1979, approximately
Of the 900,000 tons of 


93 per cent was moved within the country while the remainder crossed the
 

country to Zaire and Burundi.
 

Detailed rail traffic statistics are not available at this time through
 

TRC. The recently completed Canadian study will include rail shipment
 

statistics in terms of origin and destination, and an analysis of truck
 

of the total
competition. As a general observation, about 20 per cent 


system traffic moved in the Dodoma region. In 1979 about 41,300 head of
 

cattle were shipped from the Dodoma and Gulwe stations in the Dodoma region,
 

and the Manyoni station in the Singida region. For the same year, about
 

19,000 tons of coffee moved out of the Moshi station which serves as a
 

regional distribution center for the coffee production of the Same and
 

Awanga districts (as well as other districts) of the Kilimanjaro region.
 

There is currantly one freight train a day scheduled to and from oshi
 

and Dar us Salaam, and six freight trains to and from Dodoma from Dar Es
 

Salaam.
 

Shippers *ontacted by the consultant during the field survey reported
 

Lnat the quality of rail service in the study regions was generally poor. 

Examples werp nrven V waitiAg up to 30 days for cars in which to ship cattle. 

Substantial weight losses and an unreasonable number of deaths were also 

reported aecause of delays in transit while moving cattle by ril to Dar 

Aithough a dtetailed analysis of rail rates was beyond the scope of this 

study, several qummarv observations are in order which nay bear on the future 

agriculturaL distribution system of Tanzania. At present the rail rates a-e 

not sensitive to the 	voLume or value of the commodity hauled. The newly 

r-st increases since 197;)' r, r livestock , ,ontaimers,ustablisL;hLd rat cs 


milk ani cream, motor vehicIes, and gunera t ,ooeos ",n unit basis khu,
 

wilght, or number) per kilometer. These new rates, .ffective on Aprl 1,
 

1980, increased the previous rates by 20 per cent. New rates for thte transport
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of petrol, oil and lubricants, effective on December 1, 1979, raised the
 

rate from T/shs 1.1 to T/shs 1.35 per 100 kilos per kilometer.
 

If the rail service becomes more reliable and efficient, some
 

shippers will be attracted away from the comparatively costly truck service
 

to rail transport. The future financial viability of the rail system rests
 

on raising the traffic to the system capacity and re-orienting the rate
 

structure to consider the value and volume of the commodity shipped. As a
 

basis of comparison, the rate charged by the truck operators is between
 

three and four times that charged by rail for the same distance and commodity.
 

A ton of coffee from Yoshi to Dar es 'Salaam is moved for T/shs 700 by
 

truck, compared with T/shs 120 by rail. A 200-km. shipment from Morogoro
 

costs T/shs 166 per ton by truck compared by T/shs 58 per ton by rail. In
 

such comparisons, however, one must consider the total transport cost of
 

each mode, not just the rate. This would include in many cases hauling to
 

and from the railroad, delays in transit, loss and damage and other aspects
 

of service which are reflected in additional costs to the shipper.
 

The t:uckers have been able to capitalize on the poor quality and re

liability of rail service, in which these latter factors translate into 

high costs to shippers, so much so that they prefer trucks in spite of the 

rate differential. 

The TRC also operates rail passenger trains throughout its system. In
 

1976 they carried about 5 million passengers on the system. A total of
 

128,655 passengers were booked from Dedoma to various destinations in 1979,
 

and about 36,000 Passengers traveled from Dar eS Salaam to Dodoma. There 

are three scheduled passenger trains a week from and to .!oshi and Dar es 

Salaam, and daily service between Dar es Salaam and Dodoma. The system 

average passenger rate per kilometer is approximately T/shs 0.35 for first 

class, T/shs 0.16 for second class, and Tishs 0.08 for third class. These 

rates may 5e compared to the intercit; bus rates of about T/shs 0.17 per 

passenger-kilometer for the 65 intercity buses operated by the TRC on non

parallel rouLes. 
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D. Air Transport
 

Two of the twenty-three officially designated commercial airports in 

Tanzania exert influence on the study regions. There is the commercial air

port in Dodoma and the international airport located in Kilimanjaro. Both of 

these airports serve scieduled and non-scheduled flights. The scheduled 

flights operate according to published timetables and rates. The non-scheduled 

flights operate on an irregular basis. 

The national air transport company, Air Tanzania (established in 1977),
 

provides the majority of the domestic service, although there are some charter
 

services in the study regions. Air Tanzania operates its fleet, which is composed
 

primarily of Fokker F-27s, within the boundaries of the 

country and limited services to certain neighboring countries. The service 

between Tanzania and Kenya, suspended in 1977, has not been reestablished despite
 

persistent rumors of impending reinstatement of service. 

The majority of the nation's commercial air service and air transport 

utilization occurs at the Dar es Salaam and Zanzibar airports. Over 48 percent 

of the total air passengers in 1977 were emplaned or deplaned in Dar es Salaam. 

Twenty-nine percent of all operations and 72 percent of the air freight took 

place at i)ar es Salaam airport. Zanzibar accounted tor 27 percent of Wne passen

gers, 20 perco:nt of thu operations, and 10 percent of the air freight movements. 

it should be noted that the total iar freight for 1977 (inbound and outbound) 

was on.y 3.3 million k. (2,630 tons). The high cost of air freight in Tanzania 

precludes the Lransport of all but the highest value-per-pound commodities such 

as machinery parts, medicines, and health services equismen and supplies. 

The total 1977 operitions at the Dodo.a airport represent 3.5 percent of 

the national total of 20,681 operations while the Kilimanjaro airport accounted 

for 9.6 percent. In terms of passngurs, Dodoma emplaned and deplaned less than 

1 percent of the national total of 0,19,g0, and Kilimanjaro representud 5 percent. 

The freight at Dodona was 1.6 percent of the total, while Kiliman aro handled 

perwent. 

Therc wera only 2,: 7 
n ,,'cra. aviation "asse ngerq.at the Dodoma airport in 

1977, and 2,191 general Aviation passengers at Kilimaniaro. There were 446 

nas:sengers at the Arusha airport in 1977 and 129 nassonvers :it ti e Moshi airport. 

Th" servcto q St these 'L.airports Vave d rcreas,,<i ' i.4P v ,.,v-: te lastintri 10 

v..xrs. in 1968 there were over 16,000 passengers at Arusha. and 23,192 at the 

Moshi alrport. [t .oui appear that the Ki]nanjo.ro Qt .rn;at loal Airport is now 

receiving the majority of Chu rescheduled flights, passenwr; and freight. 
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E Ports ond Shin)irng 

There are three principal ocean ports in Tanzania. The ports of Dar es 

Salaam, Tanga and Mtwara were organized under the Tanzania Harbors Authority 

(created in 1977) to take over the operation of the East African Harbors 

Corporation. Each of the three ports handles both s.aborne cargo and coastal 

shipping. The seaborne cargo represents about 95 oer cent of the traffic, 

while coastal traffic to various coastal and inland ports accounts for the 

remaining 5 per cent of the 3 million tons of cirrgo for 1977. It is interesting 

to ote that the cargo handled on a national basis and at the three ports 

has decreased from a high in 1975 (Tanzania total 4.4 million tons) to the 
1/ 

levels experienced around 1971.-


Of the total of 3.03 million tons in 1977, the port of Dar es Salaam
 

handled 2.51 million tons, or 84 per cent of the total. Coastal cargo at
 

the port was 65,551 tons and seaborne cargo was 2,478,641 tons. The port
 

served 1,943 ships in 1977, and 06,475 passengers (embarked and disembarked)
 

at the 11 berths for ocean-going ships.
 

Approximately half of the 2.54 million tons of cargo loaded and unloaded
 

at the Dar es Salaam port originates or terminates in Zambia.
 

Coastal shipping of freight and passengers is controlled by the Tan

zania Coastal Shipping Line, Ltd. This para'tatl corporation provides 

services between various coastal and inland ports south of Dar es Salaam. 

This mode of transport is highly seasonal. Daring the rainy seasons when 

road transport is unreliable, the coastal traffic increases. 

Other water transport services are provided on Lake Victoria and Lake 

Tanganyika. 

The Tanga port, which has no ,iiep-water berths, handled 10 per cent 

(321,616 tons) of the total ocean port cargo. Approyimatev 30,000 tons 

of the total Tanga port cargo is coastal traffic. Tanga port facilities 

handled 3,900 passengers, or 7 per cent of the total of the three ports, 

in 1977. Over ?Q cr cent of these were' coastal nassongers. 

The Mtwara port, with two io,.-wacer herths, hand led 6 per cent of the 

cargo proceasse ir .t the three ocean nrr s. O: this 165.057 tons. L12,214 

tons were seapbrn eL .. rg oand 52,3.. 3 tons .w.ere coastal freight. This po rt 

alsc processed 11, 110 iastnrl .,'rsscnrgerc . or .3 per cent of the total pas

senger traffic Mt tie three majir ports. 

I/ Bulletin for Transnrt Stitisrics, L963-1976, Shipping Statistics,
 
Bureau of Statistics, Table 35, L976.
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The Dar es Salaam port and to a limited extent Tanga port handle The 

cash crop exports produced in various parts of the three study regions 

(as well as from other regions). They consist primarily of cotton, coffee, 

sisal, tobacco, and the oilseeds (castor and sunflower). '!eat and meal 

preparations :rocessed iLn Dar us Salaam are additional ep-:port items which 

originate Irom cattle out of Dodoma and Singidc -egions in particular. 

-
These three port are also used for the movement of non-agricultural
 

products such as machinery and manufactured items.
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F. Relationship of the Rural Access Road Program to National Transportation 

Network 

The rehabilitation and maintenance of the rural access roads has the 

potential to input siqnificantlv upon the ground transport services and
 

opportunities in the study regions. Primary benefits can be expected in 

the area of highway and road physical distribution within each region and
 

between the regions and the rest of the country. The improvement of the
 

rural roads will open major agricultural areas to the trunk roads and
 

reduce the current barriers in the cAntinuitv of the existing network of
 

roads.
 

Reductions of these transport barriers in the rural road systems will 

also make more effective the current and planned investments in the trunk 

road system. Generation of freight and passenger transport services in the
 

rural areas will result in higher utilization of the rest of the highway
 

networks in each region.
 

The transport of rural village products from the villages to main line 

transport depots will aso have an impact on the railroad system. To the 

extent that the system is improved Up to existing and planned capacity the 

interregional shi;p:ent of goods will increase.
 

Improved rural roads will serve to increase 
 the demand for efficient 

interreoional transport. The transfer of freight from truck to rail (or 

rail to truck), will increase if the efficiencies and costs of both modes 

are coordinated to improve the total phvsical distribution opportunities. 

The second coliorarv impact of impr~ved rural roads is expected to be 

felt in the opportunities for expanded public transport services. Current 

reluctance to expand exisuinq bus services and form transport cooperatives 

will be reduced as a result of imprvin:4 c::isting and potential road routes 

in the rural areas. Expanded opportunities for mobility will serve to 

reduce travel tim. to needed social and economic centers such as those fo' 

medical ser.ices, lovernment services, t Centers, and commui

family visics. 

The imrovement of rural roads will also impact upon the utilization o 

the nation's or; facilities by creating greater opportunities for e-:port 

product mcy,,ents, and demand for imports. 

There is it"- or" no expected impact of rural access road improvements 
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upon the air transport system with the possible exception of high valued
 

machine parts or other similar products. As villages develop local industries
 

as a result of many factors, including access, needs for rapid transport
 

of machinery parts, and small industrial equipment may emergc.
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IV. SOCIAL ANALYSIS 

It became clear early in the design of the social and economic analysis
 

element of the feasibility study that the acquisition of primary/secondary 

source data raquired both field survcis at the region, district, and administra

tive division levels of government, and interviews at the appropriate Tanzanian 

ministries. This section provides the results of the social service and 

demographic data collected throughout the "on-site" data acquisition survey 

and other secondary scurce data available through sources such as the World 

Bank, the Agency for international Development, and the Uniud Nations. 

Although a conscientious effort was devoted to develop and assemble a
 

data base on a consistent basis it became clear that discontinuities in the 

development and pub.ication of national, regional and district social statistics 

and data is a major problem in Tanzania. The Bureau of Statistics and 

Ministries in Tanzania are at various states of condacting surveys of 1) 

manufacturing and industry activities, 2) existing health facilities, a:nd 

3) e:.:istia4 ar.e planned oducat:onal services. At the same time the Bureau 

of Statistics is in the process (over the next two years) of reducing and 

publishing the result, of zhe 1973 Pnpulatioi Cnus. Unfortunatelv the 

national, regional and ndministrative division da ta deve Lopmant and analysis 

activities are at varici stages of availability. Available data in some 

areas, suc h as empnomeo t and wage statistics, has not been punblished in 

a number & ear,. Fhe ministryl evel stotisticl analy-sis and timely 

publication problems are exacerbated by 1) an apparpnt Lack of coordination 

at the natin o.eL in doa acquis iion, analysis and nublica tnon, 2) 

discontinu. ties in st.at Lstfcal and data base analysis capabiLity, and 3) 

the effects of decentraliI:zing idminf trotile responsibilities to lower levels 

,f government. 0 2o1,2 o-:tive the of :97?On :a>r o. resoLts the Population 

Census should provide an o:ciHeOt framework for various ministries to 

update and calihrIt, their sctast.dan "case and assi sc in their proaram 

dove lopment. 

This section provides separate presentations of population, health 

and education facilities, services, objectives, transport related problems, 

rural water spply and other social aspects of the studv regions. 
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A. Population
 

1. 	Introduction
 

Demographic characteristics are fundamental to understanding the
 

relationship hotween ,conomic and social activity and transportation 

requirvments. The recognition Of demographic trends and characteristics 

form a basis for discriminating among various opportunities for road 

improvement, and for projecting the potential impacts of investments 

in the road system on the local and national economv. Consistent with
 

this recognition a major part of the Tanzanian field work was dE.ioted 

to developing a comprehensive demographic data base for the study re

gions. It will be noted in discussion of the prioritization of road 

improvements by administrative division and district, that this demo

graphic data served as 	a major element in the methodology.
 

The data res-nted in this section of :he report were developed 

through e:<ensive work with the National Census Bureau in Dar es 

Salaam. Although the results of th, 1973 Population Census are not 

available in published 	form, the Census Bureau orovided invaluable 

'ossistau ini .:i:tractln and 	 anumeratio. data Lri:iin_at their 

varL-'s stiAes -,f reduc t ion in ore paration for 'bicatin. TheL 

Summary .olum of the 1978 Cnsus, to be published in the :,.ear future, 

will be ::o11.',ed hv a series 'dfdetailed- ian;' :s 6 v'.:7.: over the 

-next several "',rs. This 'imbitious :ndert aking shou-!d fi the many. 

conspicuous .aps in informat ion and knowlede about the status, re

quirements, a.nd directions of the Tanzanian economy and investment 

requirement.
 

:he objective )C this section is to present the results of the 

field survev _f poyuhu ien data with respect__ to i) demographic character

istics, 2) size and distribution, 3) labor force and employrment and 

4) projections. 

2. Ethi:., it*L iZ)n jun 

The tribal, groups comprising the native African population 

of ranzani:i m "rberaround 130. Exact determination o" the number 

of tribal. eroups is difficit since ther, is little :<eeent upon 

what constitutes a tribe or ethnic .group itsei For the purposes 

of the 19) 7 census, a tribe was deined as ",IZroup of -.ersans who 

share the snmu cultural s:,'stcm, including Langu~a'4e, who claim a 



common origin, and live on the same territory, very often with a
 
1/
 

common politial svstem.- Following this usage, census enumerators
 

found around 130 indigenous tribes within mainland Tanzania in 1967. 

In addition, there wore tanic t ,os cn-s stin n.,.-Af ricanOofininor 

groups (Arabs, Asians, and Europeans) as well as some Africans living within 

Tanzania whose tribal homelands are located beyond the borders of the
 

nation of Tanzania.
 

Roughly 95 per cent of Tanzania's African population are Bantu in
 

language and culture, with the resulting consequence that the vast majority
 

of peoples share many linguistic and cultural characteristics. This fact
 

of great cultural and linguistic similarity is shown on Plate IV - 1 which 

reveals basic similarity of most oF Tanzania's population. The exception 

to this (roughly 5 per cent) are located in north-central Tanzania. In the 

areas of concern for this project, only Kondoa district of Dodoma region
 

contains non-Bantu peoples. Otherwise, all peoples in the three regions of
 

concern are Bantu.
 

The Same and Mwanga districts of Kilnmanjaro region (formerly Pare 

district) -ro ',-ou:: 't'nnaL.'th!:.t most their papulatian con"a of 

sists of the 13i'tu-IV r.(Ethnic ("kip Groree.,s in 

Dodoma and Sing ida Regions") shw the _.tha1ic croups whicI live within 

these two r<ion At .east LI trn hal cruans >0v0 been deiineatd within 

these two re Jons. it shou.Id be noted, hwever :aa: some ,fthese groups 

are quite similar to their -aeihbors and -ni.aht bu considered by some 

anthropo osr. . r so,:ioloists smenbe:' : sub-tn lbes rather than separate 

ethnic -1rou2. nthe L2ss , Dodoma and ';in.4hida are r,_.!pions oi cultural 

complexity, iind ,nI': a .i few as ranu s d) ethnic boundaries LO incide with 

adiinistr::tfvx *.-_r,it Lhub. not, that the boundaries 

of tr., ;it i, iribaLL nelanda were frer:ea rlv f uid prior to European 

control t, .:, La, ,anr ::::::ace areas snown on Plate IV - 2 

should be r ,e ire ,: -r,:. 1 s an, u 

.h':IF 

.i . t_. test n t rat ion of the tribal 

group indicated as inhab itin4 t-he 7r-. 5oundaries are based on t:,,.These 

work of Philip Gu .Ii',.r, tiff anthropost for the Bri ish Colonial 
Government of T nT.nika . 'a':1bL T ' i_ t. th.. iistricr. s . ,'I concern for 

I/ Lucas and Phi:f s, "th I: Characterist.as." (',h.10 of The ' .nulation 
f TanzanLa, An A1aLv- : th ])1 7 Panula tion Ljn':s , ,_(iited by Egero and 

Henin, Dar es Sal aam: BR\IP and 'Irui f S'01.tiats tic, p. 157. 
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TABLE IV- 1 1/ 
TRIBAL COMPOSITION BY DISTRICTS-


Region 	 District 


Dodoma 	 Dodoma 


Kondoa 


Mpwapwa 

Singida 	 Singida 


Iramba 


Manyoni 


Kilimanjaro 	 Same 

Mwanga 

I/ Based on Gulliver's. 

*Non-Bantu peoples whose culture and languages differ 

,rom most )ther Tanzanians. 

Primary or Major
 

Tribal Group(s)
 

Gogo
 

Rangi
 
Sandawe*
 

Burungi*
 

Gogo**
 

Kaguru**
 

Sagara**
 

Turu (also
 

known as
 

Nyaturu)
 

Iramba
 

Iambi 
Isangu
 

Turu**
 

Nyamwez i**
 

Kimbu** 
Gogo** 

Pare 

Pare
 

signitficantlv 

*Ai.t1oii4ii~ni"'cint numbers of these p iple live within the named 
:iminist rai'.,e listrict, they are primarily :oncentratud within an
tacr district. 
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the present study and the major ethnic groups who inhabit the area. In
 

addition, Table IV-2 is based on the 1967 population census of Tanzania and
 

shows the relative proportion of district population by ethnic group.
 

Some comments aboat the latter are necessary.
 

(i) The urban and rural sectors of Dodoma and Singida districts are
 

not separated since these administrative changes were made since
 

the 1967 census.
 

(2) Some districts (specifically Dodoma, Singida, and Same/Mwanga)
 

are relatively homogeneous ethnically. In each of these cases, a
 

single ethnic group accounts for'nearly the entire population with the
 

remainder being divided among persons of several different groups.
 

(3) Other districts (specifically Mpwapwa and Manyoni) are diverse
 

ethnically such that no single ethnic group accounts for aF much as
 

one-half the population.
 

(4) In two districts (Kondoa and Iramba), the population is ethnically
 

complex but one ethnic group dominates in terms of the district's
 

population.
 

(5) In 	many instances, ethnic groups are locatnd within several adminis

trative divisions--as for example in the case of the Gogo who constitute 

the majority of the population of Dodoma districo as well as significant 

minority populations in Manvoni and Mpwapwa. Some groups, such as the 

Nvamwezi, Kacnuru, and Sagara, who are found in sufficient concentrations 

to constitute significant minorities within the districts of concern,
 

live primarily in adjacent regions and onl: "s ill over" into the areas 

of cuncern. 

All this points to a situation of considerable ethnic complexity-

a mosaic of peopLes, most of whom share cultural and linguistic similarities 

with one another, but .hose trnditional homelands seldom match district or 

regional administrative divisions with in the governnmental tructure of Tanzania 

Some 	 evidence exi-Cts wiL regard to the urban Kcitation in Dodma town

.dan. :uN-,ship. U-,iNv ,drawn from;' t! ,o 1067 Population Q.n_ the ta bula tion Kelot.,,
 

shows the ethni c iv, rqtv of Dod ma r)wn. Althnugh Dod,.ma its cif is . lar c.v 

within the t-n:id ti,,n ! hil:,and of th. A,., paoo .. the'y ,'onsticut nL" 

about cn-f-tt :f the tcwn' population. No -tKr tribalb gro',p .onstctuted 

more than 10 percent of the town's population. Whil figures are not 



TABLE IV- 2 1/
 
TRIBAL DISTRIBUTION BY DISTRICTS--


Per Cent of
 
Region District Tribe District's Population
 

Dodoma Dodoma 	 Gogo 35.5
 
Other 14.5
 

Kondoa 	 Rangi 65.6
 
Sandawe 9.8
 
Burungi 6.1
 
Other 18.5
 

Mpwapwa 	 Cogo 35.7
 
Kaguru 24.3
 
Sagara 7.1
 
Other 32.9
 

Singida Singida 	 Turu 91.1
 
Other 8.9
 

Iramba Iramba 69.7
 
Turu 14.0
 
Isanzu 7.1
 
Other 9.2
 

Manyoni Gogo 37.5 
Turu 16.3 
Kimbu 8.5 
Nvamwezi 5.1 
Other 32.6 

Kilimanjaro Pare Pare 83.8 
Oth,,r 16.2 

1/ These ]ata 'ireohstricted fr ,i ais 	 "Ethnic Character-ins P'-,ilpson, 
istics," Clia:ter 10 of The P iiiL ioi of Tanzania, An AnaLvsis of tLhe 
1967 Poe ,t .,l 1L., ,dcLcd 1)v -Jra:n Henin, Dir os Salaam: BRALUP 
md Burct' )I Stat :at cs. 1)o.ita are r-2ported ,-or administrativQ divisions 
,s tie'v c:xistc it toe time of the 1967 ,ensus enumeration. 
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available either for Dodoma in the most recent census 
or for Singida in
 

either 1967 or 1978, these figures do suggest some 
important characteristics
 

of the major urban center located within the area of our concern.
 

1967 POPuLATION DISTRIBUTION OF DODOMA
 
TOU BY TRIBAL GROUPS*
 

Tribe Percent of Population
 

Gogo 19.9
 
Nyamwezi 9.3
 
Hehe 
 5.7
 
Rangi 4.7
 
Ngoni 3.9
 
Other 
 56.5
 

*These data are abstracted from Lucas and Philipson, "Ethnic Characteristics,"
 
Ch. 10 of The Pri,,lation of Tanzania, An Analysis of 
the 1967 Population
 
Census, edited bv Egero and Henin, Dar es Salaam: 
 BRALUP and Bureau of Statis
 
tics.
 

First, the Coo are primarily a rural herding and farming people and 

have not miarated 
to Dodoma township in search of alternative means of
 

livelihood. Second, Dodoma is not ridden with sianiticant ethnic cleavages 

due to the 1ev conrentraLtion of all the ,-rious etinic oroups "hi. make up
 

the to..:,,'n population. 

.\ finIal :)knt ahout ethnic zroup distribution in Tanzania is in order. 

There ias >oen an increasing trend in the Bureau of Statistics, as noted 

by Lucas and Pliilipson, page 175, to abolish the collection of census 

data by etani group. The purpose af this is to emphasize 7anzanian 

nationalism and un itv -is opposed to tribal differenca ani dv sivenss. As 

Luca.s and Philinson arue, 

"tr ilal (or thni,.c) dvisions continue to 'e im rtant -,r man- T:n -::
,ins:in(: ,n tiif ,,i; -:m: 'as; these divisions aro ,rac . it .iU 

4 L , .1. i t t ]c ,,,, __no r ,-tml ::a h.i.th e r , i t f i1:at O eL w c t:i =i t. 

deveopotnnt planne trso tak cogni ance - thus :i::cant aL: :';concc:. 
'.hich o-tctn :.:i;t , L:IIth a!r art.icular ir,-.-i inc i:icor- ratethistn frnr.'tiep int thl, pla ning 7'ro: 2-s. in li:,. a'..' _'s~l:. 
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appendic.s the ,if:-rcnces fou.nd ,amono t e various etnic r,.u, in 
th! area of coicorn. Fo -)e :SIre, t irerEt an'.'v c mmon a ;i-ian ial 

rive, t is roie ortrin .....'1s'11.s;s . V. ' c. 



patterns. Yet, there remain many diffepences based on traditional 
cultures which may greatly affect the specific development plans of the 
Tanzanian government and/or foreign donors." 

3. Pooulation ei:-, Distribution and Density 

Demographic statistics bv Administracive divisions are presented for 

erch distri~t in Dodoma, Singida, and eastern Kilimanjaro. Administrative 

Districts and Divisions are shown in Plates IV-3, IV-4, and IV-5. The 

administrative division population statistics were compiled from the enumera

tion data developed at the w -d level from individual village resident re

sponses during the 1978 na .. nai cersus. 

A comparative summary ,f the 1978 Population Census for each of the 

study regions is presented as Table IV-3. An in-depth discussion of popula

tion growth and projectinn. is ,resented in a foilowing subsection. This 

summary exhibit provides an overview of the relationship among districts within 

regions, population qrowth, and population density. In terms of the three 

regions' percent of total mainland ponulation--che Dodoma region repre, ints 

the laresL with 3.7 percent, followed by Singida at 3.6 percent, and the East 
.. 	. ,1 /' -

Kilimanjaro nrea at 1.2 percent .- The percent or the total mainland popla

tion rpruspnccd b: the , rid' area is L,.3 puercer'_. 

Tables 17V'. thruh L"- pr, san t the .as. a:,.u.aciun 3catistics for the 

stud'y regions of Dodoma, Singida and the Same and .wania districts of the 

KilimanjarD rgi at the idminicrativ. division level. 

These Lbi rese.snt the piblished data from the 1967 Census of Popula

tion, the provisional 197S en:sus of Ponulation data V :administrative divi

sion and t,. .::i: at d ,opul ,- or. in.-i-.js. - L AhUud V noted Mat 

wide variation. in population diensitis are exihibitd .ithin each district 

of a oion aid amunt dis trt. v.i in eac h o: the study reniensn 

.-he, r,"In:'.'a ;0z, of p o'.ulnuioni and; yopukl tk~l n du-i y 57 e..-ach] adminis

trati'n div- ion ::rovides indication , -xi;tin:; dem'.ncs for transportation 

s5rv: ico,--a 'i :f: ' o ~ : r, ic , t oicil.tr: co.ror'. Demands f.: r 1cal 

soc.al .- ,'C- :n t0: y 'ct. n ti:n,,conomic -c ,-r arc Iiracc.' 

related to the i::e of the villages in each of the wards within the admninis

tratLv divisions. .\lthoiuh the distribution or roads is not airect.v 

I/ 	 For the purposes of this study, the East Kilimanjaro area refers to the 
tow iistricts of Same ind Maua. 

IC-){ 
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'ITA MI'E IV - I 
I'OPUIA'I'I N AND DENSI''Y BY RE(GION AND )ISTRIC' OF TIlE STIUI)Y AREA, 1967 AND 1978

\skI lute Per- Annuial Average Popul1ation Den-

Region! Area Pop :1 at ion 
Char.e 
9(,7-/8 

centage 
Change 

'AxuwthI, 
(Per 

L967-78 
Cent) 

SiL 1978 (Per
.Jns/ s . ki.) 

District (sq. kus.) 1967 1978 

DIodolna 

Konldoa 

mpwap.'a 
11,209 

11,52h 
212,195 

176, 186 
2 7:i,')82 

261 ,525 
62,887 

85,339 
29.6 

48.4 
2.4 

3.7 
20.8 

22.7 
I)odonw, RIral 10b,168 220,334 276,737 56,403 25.6 2.1 17.1 
l)o,10,11 Ut )an 400 iO'),605 158,577 57,912 57.5 4.2 390.6 

K l i a jr_-, 

SIILe/N.lla I 7,930 149,635 208,164 58,529 39.1 3.0 26.3 

S in' ida. 

Singida Rulral1 12,16-1 159.-198 213,732 54,334 34.1 2.7 17.6 
Singidla Urban 657 34,421 55,892 21,471 62.4 4.5 85.1 
Iramba 7,909 183,962 242,003 58,041 31.6 2.5 30.6 
Manyoni 28,620 80,157 102,403 22,246 27.8 2.3 3.6 

'an:zania 885,987 12,313,464 17,527,564 5,215,095 42.3 3.0 19.8 

I/ Nationali Census Bureau, ['rovisional l)ita, March 1980. 



AII IV-4
DOI)OMA REGION POPULATION AND 1)E.NS ITY BY Di RIC] AND ADMINISTRATIVE DIVISION, 1967 AND 1978 

!iStric_ 
A\mri n iisn ra Li1 

ivision 

!VMn 
. 

_967 

ti Ln 

' 
!978: - ' 

Area 

r 
(sq. km. 

Population D)ensity 1978 

(Persons per sq. kin.) 

I)doma R ,ralI I Li .,o - 29,585 3,335 8.8 
(Clti!iw'ino 43,203 38,066 1 ,125 33.8 
WOW 
Hwitikira 
Clipanga 
Balii 
Mak:iiigwa 
MundcmLI 

37 ,084 
30,305 
31 ,201 
54,540 
21,2l 

-36,327 

40 282 
36,216 
31,940 
35,295 
28, 26 

799 
3,692 
1,820 
1,424 
2,260 
1,713 

50.4 
19.8 
17.5 
24.8 
12.6 
21.5 

Subtotal 220,334 276,737 16,168 17.1 

l)odomna UrIan llhboho - 33,557 110 305.0 
Kikoibo  24,509 120 204.0 
NalIa 22,308 80 248.0 

lMpngiZ i - 15,666 70 199.0
Urban Center 23,559 62,537 23 2,719.0 

Sultotal 100,665 158,577 406 390.6 

1/ 967 Cunsus ,f I1'ul, t in, Biret of Statistics. 
2/ 1978 P,,ovisi ousl 'On:sus )ata, Nattona! Census Bureau. 
3/ (E.oiisi taut Lst hiais alnd Colations.m 



'ABIL IV- 5

I)ODO A REG;ION POPULATION ANI) DENSITY 
 BY DISTRICT A!) ADMINISTRATIVE DIVISION, 1967 AND 19/8 

Populat ion 

Area Population Density 1978 
Administ rative // 3/ 3/

District D)ivision 1967-
 19 78 2/ (sq. km.)- (Persons per sq. km.) 

Mpwapwa 52,110 65,173 1 ,711Mpl%.pwa 38.1
 
Ki ikwe 19,845 35,844 1,5521 23.6 
'ld i 31,605 50,448 1,653 31.1
 
ZoiSsa ?, 429 33,225 1,405 23.6
 
Kongwa 47,544 38,740 2,372 
 16.3
 
Rudi '22,653 38,095 2,864 13.3
 

Subtotal 176,186 
 261, 525 11,52(6 22.7
 

Kondoa lndoa 4,514 31, f13 
 520 60.6
 
Modo 37,049 47,)76 669 
 70.4
 
l'arkwa 15,162 14,676 1,917 
 7.6
 
Kwamtoro 15,972 25,977 
 2,471 10.5
 
Pahi 39,461 51,208 3,123 
 16.4 
t;li nl 23,132 27,963 2,314 12.1 
Be rlko 33,717 44 ,715 1,194 37.5
 
KOM 41,188 31,954 1,001 
 31.9
 

Subtotal 212,195 275,082 
 13,209 20.8
 

lotal 7-09-,3-8-0- 9711,921 41,309 23.5
 

1/i9,67--Cnss of J'opiil tion, Bureau of Statistics. 
2/ 1978 Prov isional C:ns us DLta, National Census Bureau. 
3/ (ons lt:iinut 'st imatcs anld Calculations. 



lklbill IV- 0 
SINCIDA REGION POPULATION AND I)ENSITY BY D ISTRACT AND ADMINISTRTiIVE DIVISION, 1967 AND 1978 

Popu I a Li ()nrea Popu lation liens ityiV 1978
,.\iiin i st rt lye Are--a ~ 3// (esnspr~ q.kn


lisLricL li[vision 1967 1978 
 (sq. kin.)! (Persons lr sq. ki.) 

Si llgdiida RUracl I IIart a 18,455 24, 597 2,703 9. 1 
lktingi - 29,242 3,613 8.1 
Mliigan 19,122 2 5 2 2 11, 795 31.7
 
Nt ink  58,133 3,173 
 18.3
 
h,,ri 17,114 22,098 1,216 18.2
 
I1 lnngcro 67,014 
 54,438 664 
 32.7
 

Subtotal 159,398 213,732 12,164 
 17.6
 

Sin da. U-;in 
 34,42 1 55,892 657 
 85.1
 

Iramba Ki.rIiiii 23,106 31 ,929 
 1,954 
 16.4
 
N'ugLL 31 .649 4 3,220 852 
 50.7
 
K iiyalngi r i 25,804 27, 145 1.078 
 25.2
 
K inampanda - 29,679 688 53.0 
Kis i r i ri 36,454 986 '36.9 

algN 31,649 37,1)90 1 ,309 28.8 
St ltil 27,603 35,886 1,042 34.4
 

Skibtotal 183,962 2.42,003 
 7,909 
 30.6
 

L-/-
I-nStl-
 of POpIi liati l, Bu,-eat of Statistics. 
2/ Pri)vissifla Cciius latia, MLional Cens us Bureau. 
.3/ Consuli taut E.;LiliaLb.s aid Cal culaltions. 



TABLE IV- 7 
SIN(;IDA REG ION POPULATION AND DENS ITY BY D1)'ISRI(:T AND ADMI NISTRATIVE DIVISION, 1967 AND 1978 

l'opulat ion Area Population Density 1978 
Adm inist rative 2 3/ 

District l)ivision 1967'' 19782/ (sq. kmi.) (Persons pe r sq. km.) 

Malnyon i M, iyo-i- 15,358 572 26.8
 
Itigi 35,709 17,905 15,823 
 1.1
 
ilanyoni V ij ij in- - 13,214 607 21 .8 
KinLtinku 30,353 18,434 2,037 9.0 
N1konko 14,095 37,492 9,581 3.9 

Subtotal 80,157 102,403 28,620 3.6 

To t al1 457,938 614,030 49,350 12.4 

I/ Census of Poptlilation, Blrle-au of Statistics. 
2/ 'rovi;ijiial Census )ata, tational Census Bureau. 
3/ Consultl ant EsLimatus and Cal cul:lttions. 



SAME AND MWANGA DISTRICTS POPULATION 
TABLE IV- 8 
AND I)ENSITY hY ADMINISTRATIVE DIVISION, 1967 AM) 1978 

Aclidnin strati vc 
Popli I at ion Area Population Denisityv 

3/ 
1978 

District )ivision 1967- / 1978- (-q. kil. (Persons pcr sq. ki. 

Sa:iie Same 24,957 j,08() ] ,57o 9.6 
Awembe Hbaga - 26,429 2,110 13.0 
Gonj, 
Chome/Suj i 

2 1,142 
24,142 

7,80 
23,524 

250 
1,540 

71.0 
15.0 

.aliba Vunta - 23,716 220 108.0 
Ndungu 27,176 900 31.0 

Subtotal - 1 3,725 6,590 20.3 

Mwanga Ugweno 24,018 5 ,032 230 109.0 
Usangi 25,942 20,013 460 4L.0 
lwanga - 13,742 480 29.0 

Lemben i 14,843 170 87.3 

Subtotal - 73,630 1,340 54.9 

Total 207,355 7,930 26.3 

1/ Census of Popl 1tion, Bureau of Statistics. 
P2/Provi ;i unal C(unsus Data, National Census Bureau. 

3/ Consult LntEsL;imaLLits and CaIctIJ at ions. 



related to present settlement )atterns, because of the villagization
 

program, the requirements ftar access, and therefore road improvements to 

the exisring s.stem, are rt]iated to population distribution and concentrations 

(population dens ity). 

The size .nd cuncentrarions of populat ion were -mploved in the compara

tive evaluation of the competitive murits of rural road improvements for 

each of the study regions by administrative division within each district, 

and among districts within each region. 

ithin the Dodoma reyion the ran-e of population si,'e is distributed 

from a low of lA,676 in the Farkw,:a diVision of the Kondoa district to a 

high of 65,173 in the >Ipwapwa division of the Mpwapwa district. The 

population dens Ities ran'e from a law of 7.f Persons per square kilometer in. 

the Farkwa division of FKondoa to .,ell over i00 for all d-visions in the 

Dodoma Urban district. Within the Dodomai reion the distzibution of district 

population sizc., as a percent of re4ional p opulation, is 28, 16, 27, and 28 

percent for the Dodoma ural, Dodoma Urban, .,p,,nwa and Kondoa districts 

respectively. The percent distribution of pnooulation within each district 

is presented in Tab]s A-I. through A-3 in the appendi:x. 

Thu rvue nouLation size in zihe S ingida re-ion includes a low of 

13,2 - in th 'Ian-:ni Vijvi' i divis, n of :iu 'Ianvoni Jistrict to a :iih 

of 58,133 in the Mtinko division of the Snin-da Rural distrlct'. Densities 

range from d 1' of I. e rsons per sqiare '-ileter in the tigi division 

of the >!anvoni district to a hid of over 50 in the Kinampanda ane -.duluti 

divisions of the Iramba district, and 35 in the Singida Urban ,'isrriot. 

Within the .in' ida re- ion the d istr ibut ion of distr rt :c pu.at ion size as 

a percent of re:_ional population, is 35, 9, 39, and L7 :)ercent for the Singida 

Rural, Sinqida Urban, lramba, and LIanvoni districts, reso.ctivelv. 

The hi 4hest 7opu Lot ion in t he stud dist ri i I mtaii aro is rnported 

in the Mv''emb, ,.,,' 10'sionof the Same Aist riot , whi e the 

lowest is the 'b.,,on';odivision of the I~strit Po.ulation densit iCsa!,.n,. 

ran-e frnm a Low4 of 5 )ersons i: r :-r iare . CUcl:t 4n t: .,_mbe a 

division to a high of 109 in the Ugweno diision of7 the an district 
:ithin the Kilimanjaro recion to 1i .- on of dtrict Poniiation size, 

as a of , _ot!jat7 innnercent r,'''(ona.l on, .mte t:6 

districts respective .'. 

Several caveats should be observed in the internretation of the population 

data. The first involves comparison of 1967 data with 1978 data, and the second 

P- L7 



involves the nature of the present administrative classifications of "rural"
 

and "urban" areas. 

Although 1967 and 1978 population sta:istics are available at the 

administrative division level for most of the jurisdictions in each district,
 

the data cannot be comPar-d directly to compute growth rates and conduct compal 

tive demographic analyses. This is due to the fact that the definition and 

bounda-ies of administrative divisions and wards has changed between the 1967 

and 1978 census through refinements in the census framework, administrative 

boundary changes, and the results of the villagization programs. As such 

it will be noted that although the district population totals for 1967 can be 

compared with 1978 data, since district boundaries did not change significantly 

(with the exception of the Pare district of East Kilimanjaro), the adminis

trative division population data for 1967 are partial and do not total. 

Although much effort was devoted through comparison of village data and 

boundary definitions, it became clear that there is no way to compare the 

results of the two censuses at the level of jurisdictional refinement neces

sary in support of this study. rhis observation should in no way be inter

preted as a criticism of national, regional, and district comparative analyses 

which will be conducted in the ongoing analyses and reduction of the 1978 

census data by the Census Oureau. Et should be noted only that at the lowest 

levels of disaugrexation (viile-e, ward and administrative division) the data 

are not comparabie for reasons totally beyond control. 

There is a creat -oortunitv for misinterpretation with respect to 

the distinction bet.een juriAdictions (districts) classified as 

rural and urkan. This stems from the fact that these classifications have 

been rather arhitrarilv applied for administr.ntive distinction. Con

fusion exists as to whether to classifv regional and/or district 

headquar.ars a.; "urban areas," since in the case of the Dodoma Urban 

and Singida Urban districts the. include large areas which are 

rural. 

At the national level it is acted that the percent )2 the total 

population in the "urban population" category his increased from 5 

percent in 1960 to 9 percent in 1975. This tvend is supported by 11.3 

percent of the 1978 population for the Dodi ma region being classified 

iV-18 



as urban. It is envisioned that an analysis of this demographic dis

tinction, trends, and perspectives will be addressed in the 1978
 

Population Census series.
 

4. Other Charactoristics
 

Table IV-9 gives selected characteristics of the ponula

tions of Dodoma and Singida regions, and the Same/Mwanga districts
 

of Kilimanjaro region as they will appear in the 1978 census when
 

published. These data show that the areas of concern account for
 

just over 10 percent of the total Tanzanian population. The
 

data are analyzed with respect to age distributions, sex ratios,
 

and household sizes of the districts for the 1978 census period,
 

and are compared with one another and with the national
 

averages.
 

With1 regard to age distribution, extreme caution must be
 

exercised when a fine calibration of the data is attempted. Since
 

only broad age groups are being examined here, little concern need
 

be expressed in analyzing the jeneral population characteristics.
 

-heivil'vThese data sh,, a ,.d 7opuitir w.ith nerlv half of 

the country's pcpulation under IA years of age. Slightly more 

than another cuarter of the population falls between 15 and 34 

years of a e. A ainaL quarter or thereabouts is above the age of
 

35 years. This profile reflects a ,row:ing population which
 

will rapidly increase in size within a short period of time.
 

Needs of the popul ation, demand for essential social services
 

and so on, can he e:pnc-ed to increase considerably within
 

the next few years and continue to do so vithin the foreseeaale
 

future.
 

When the districts are examined for internal differences
 

in the age structure, no great deviations from the national
 

averages are noted.
 

With regard to the sex ratio and the mean household
 

size, it is also the case that there are neither great differences
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TA-BLE IV-9SELCTED CHARACIERISTICS OF TiHE" P PtOPULAT IONS OF DODOA, SINGIIDA, AND 
KIII MANIJARt) RE(;IO)NS IN 1978* 

Region 	 D)istrict 


l)odoina 	 t)oloiija Rural 
D),otmii Urban 
Ml ap'awa 
Koiiuia 

Regional Totals 


Singida 
 S in ida Rural 
S. 
1[.INm'a 

I0 i 


Rgional Totals 

K11liimanjiaro 	 Same 

mlwanga 

Subregional Totals 


Totals for Tanzania 


'lTliese data were provided in 

Statistics. 

TotaI AQsit:ribut ion (7 ) Per Cent ean uhmseholdPopula itn 0U-14 --- i5-34 35+ Male Size 

276,737 45.9 
 28.2 25.9 46.5 4.3 
158,577 45.2 28.9 25.8 47.0 4.9 
26l 525 47.5 "20.1 2"2.3 48.8 5.3 
275,082 47.4 30.3 22.2 48.0 
 4.8
 

971 ,921 
 46 .7 29. 4 23.9 47.6 4.8 

213,732 45.7 27.9 
 27.8 47.5 
 4.6

58,892 43.5 33.2 23.3 46.6 	 4.6

242,003 46.8 25.5 27.7 47.3 4.6 
102,403 42.3 28.5 29.2 46.8 	 4.4 

614,030 45.4 27.6 27.1 47.3 4.6
 

133,725 49.4 25.5 25.1 
 48.5 5.5 
/3,630 51.7 25.3 23.0 48.6 	 5.4
 

2-07,33 5 5(f.2 25.4 24.3 48.5 	 5.5
 

17,527,564 46.1 30.5 23.4 49.0 
 4.8
 

advance of the 	publication of the 1978 census figures by the Bureau of 



among the districts or between the areas of concern 

and the national averages. This suggests that Tanzania's national 

policy of rural, decentralized development is operating to 

maintain the balance of males L .uIales and rhe householdm size
 

within all the ;e aras. If there were significant outmigration
 

of male< for cash earning in urban centers, for evample, this
 

fact would probably be reflected in great differences in the 

sex ratio and household size. Since this is not the case for 

either the predominantly rural areas or the urban ones, the popu

lation profile would suggest that the areas of concern are rather 

typical for Tanzania as a whole and do riot re resent an. outstanding 

or significant daparturs from the national patterns. 

5. Labor Force, Rumloynent, and .age 

This section provides a summary of unpublished statistics on 

sector empLoyment ad wages at the district and regional level, and 

per capita i.ncomt proflies for the study regions. A national survey 

and census of employment and 4ages is currently in progress in Tanzania. 

The resulty -F this Ruraiu of Stntistiny rpny,' ''ill be avanlble within 

the next ,ear or two. 

Sector empleyment and wage bill data presented in the section 

have been compiled from unpublished statistics fur the years 1976 and 

1978, and published 1973 data from the Economic Survey. -/ A summary 

of sector emplcyment and wages for the study regions are presented in 

the tabulation Kelow. 

Appro:imatel': 18 percent of the population is in the potential 

labor force (ages 13 - 64). Of this potential labor force numbering 

about S.5 million peopl, approxinate,1 511,O00 were emnlo'-: o n a 

wage basis. Nationally, this represents 6 .0 percent of thte Labor 

force. The perc',ntage of labr force r wA-ving w'.ages in 1978 was 3.8, 

2.2, and 6. percent for the Ddoma, Ski aida, and Kilimanjaro 

The Economic Survey. L977/78, United Republic of Tanzania, printed 
by the Government Priater, 1979.
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regions respectively. The majority of the labor force is engaged in
 

the agricultural sector at the subsistence level and do not receive
 

wages.
 

A regional and district comparison of empnionent and wages is
 

presented as Table IV-lO. This exhibit proviaes an indication of com

paLative number of firms an: /or public scrvice umits-, ,wagewarning 

employees, and annual wage bill for each of the study reions. As 

would be expected the largest number of establishments and enployees 

are centered in the urban districts of both the Dodoma and Singida
 

regicns. The per cent of the total rroional establishments representeu
 

by the Dodoma Urban and Singida Urban ustricts is 64 per cent and 43
 

per cent resnective'l. in terms of correspnding e:mployment the Dodoma 

Urban district represents 69 per cent of the Dodma region umplovment, 

while the 'in.ida Urban district represents -r per cent. 

In terms of average employee wage, the range for 1976 extends 

from a low of 3,i00 T/shs per year ini the district of Kilimanjaro 

to 5,33 T/shs pcr year in the S ngina region and to a high of 7,218 

T/shs per year in the Dodoma region. On a national basis the average 

wage earner's ico,: for 1976 was 3,01 kss. 

Det;il,,.d , omwnt and wage< 50. data by 7a;ljor employment sector 

are shown in the Appendix. E:ployment and earnings for the Dodoma 

region ,ir present&rt in Tablels A-[V-: thru:,i A-iV-8. SiniJda region 

and Kili:anjare region (Saec: and Mwanca discricts) are presented in 

Tables A-0.-9 chrounn A-I-13, and Table A-TV-li respectively, 

On a national basis, the per cent increase in employment between 

1973 and !976 was 1..2 per cent (see Table A-IV-15). Although the growth 

in the annual wage bill over the 3-,.ear period indicates 3n increase of 

appro::imately 26 Pe r cunt in current prUzes, there was actual ly a de

crease in per wave earner income when the national inflation r:te is 

app].ied. it should be noted that the public ,administratin and zom

munitv services .ocotir represent Anroximately 23 penr cent of the total 

pressurc 


Tanzanian e-mployment in 1978. There has been a rapid expansion of social 

services And public empclomen over the Iast decade which is exerting 

on the 'overnr ntn 's recurrin, badger:,-/ 

L/ The World ,ana , Two Studios of Develonment in Sub-Saharan Africa, 
".orking PRipr 300, corer 197", p. 53. 

I'-22
 



TIA.E IV-10 
REGIONAIL AND DISTRICT ('UPKAR IS NS OF 1976 1NI)USTR.IAL EMPLOYMENT 

AN) W\;II HIILS 

Number Per (Cu1t U'11111her Pur Cent Annual Wage Per Cent 
o ofo ,I Bil l (Mi 1- of 

Est ablishments EstablI sihmuints EIployees Empl Ioyees lion T/shs) Wages 

i)Idla Reg.()on 

lDodowla Rural 19 9.3 2,328 13.4 13.5 10.7 
)udtl,-ia Urban 131 64.5 11,961 68.8 89.2 71.0 

mjwapwa 29 14.3 I ,81.3 10.4 10.0 8.0 
Kondoa 24 11.9 1, 277 7.4 12.9 10.3 

Total 203 100.0 17,379 100.0 125.6 100.0 

Si ngida Region 

Singida Rural 19 127 368 5.9 1.6 4.6 
Singida Urban 72 48.0 2,868 45.9 15.4 "4.5 
I Iilmba 24 16.0 1,320 21.2 7.8 22.5 
:inyoni 35 23.3 1,684 27.0 - 9.8 28.4 

Total 150 100.0 6,240 100.0 34.6 100.0 

Ki I imianaro 

Same/Mwanga 31 100.0 3,487 100.0 18.9 100.0 

lanzania 5,281 478,253 2,724.1 

Source: Bureau of Statistics, Dar Es Salaam (unpublished data). 



A summary of regional gross domestic product and per capita in

come is presented in the following tabulation.
 

REGIONAL SUMMARY OF GROSS DOMESTIC PRODUCT
 
AND PER CAPITA -INCOME 

(Current Prices) 
Per Capita 

Per Capita Per Cent
 
Gross Domestic Product Per Capita Income Per Cent Increase
 

(million T/shs) i/ (million T/shs) l/ Increase 1972-1976
 
Region 1972 1974 1976 1972 1974 1976 1972-1976 Adj. for Inf.
 

Dodoma 415 445 650 525 538 750 +42 -33
 
Singida 233 260 492 477 517 948 +99 +12
 
Kiliman
jaro 2/ 557 745 1,237 727 913 1,419 +95 +10
 

zania 10,0321/ 14,010- 20,354-/ 687 902 1,234 +80 + 1 

l/ Bureau of Statistics (unpublished figures).
 
2/ Same and Mwanga districts cannot be separated from Kilimanjaro regional
 
statistics.
 
3/ The Economic Survey, 1977/78, United Republic of Tanzania, printed by
 
The Government Printer, 1979, p. 9.
 
4/ Bank of Tanzania, National Consumer Price Index, Economic Bulletin,
 
Vol. X, No. 3, December 1978.
 

In real per capita income (adjusted for inflation) the changes in i1 

income over the 1972-1976 period are: minus 33 per cent for Dodoma,
 

plus 12 per cent for Singida, and plus 10 per cent for Kilimanjaro re

gions respectively. The inflation rates (developed by the Bank of / 

Tanzania) employed in the per capita income statistics are presented
 

below.
 

CONSUMER PRICE INDEX-

Year General Index
 

1970 100.0
 
1971 104.7 
1972 112.7 
1973 124.5 
1974 148.4 
197.i 187.7 
1976 200.6 
1977 223.8
 
1978 249.3
 

Future analysiC by the Bureau of Statistics through the 1978 census
 

data, and the current survey of employment, industry and wages should
 

1/ Bank of Tanzania, National Consumer Price Index, Economic Bulletin,
 

Vol. X, No. 3, December 1978.
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provide detailed'data at the administrative division level for con

tinuing analysis of the potential impacts of infrastructure investments.
 

6. Projections
 

The total population of Tanzania has more than doubled over the
 

past thirty years. From about 8 million in 1948, the population rose
 

to 17.5 million by 1978, an annual average increase of 2.7 per cent.
 

The increase has been continuous and rising rapidly throughout the
 

period with the annual average rate growing from 2.1 per cent in the
 

1948-1957 census period to 2.5 per cent, .957-1967 and to 3.0 per cent
 

in the latest census period, 1967-1978 (see Table IV-ll). This latter
 

... growth rate is -well-above the 2.5 per cent annual average recorded for'
 

all of Africa in the 1970-75 period.-'
 

In contrast to the national growth, the three regions of the
 

present study (Dodoma, Singida, .knd Kilimanjaro) had varying annual
 

average growth rates ranging from a low of 0.5 per cent for Singida
 

region from 1948-1957 to a high of 3.3 per cent for the Kilimanjaro
 

region in the same period (see Table IV-ll). Throughout the thirty

year period, the annual average growth rate of Singida region has been
 

below that of the national average. In the case of Dodoma region, the
 

annual average growth rate was substantially below the national average
 

in 1948-57, above the national average in 1957-67 and somewhat below the
 

national average in 1967-78. Both Dodoma and Singida experienced the
 

same annuai average growth rate of 2.7 per cent in the 1967-78 period.
 

For the Same/Pare area of the Kilimanjaro region (now known as the
 

Same and Mwanga districts, the only districts of the region included
 

in this study), the annual average growth rate was well above the
 

national average of 3.0 per cent in the latest period, 1967-78 (see
 

Table IV-ll).
 

Mpwapwa has been the fastest groqing district in the Dodoma re

gion throughout the 1948-78 period, with annual average population
 

growth rates ranging from 1.5 to 4.3 per cent (Table IV-I!). Agri

cultural-wise this district is favored over the others of the region
 

I/ In accordance with the United Nations Population Division medium
 
variant, see Selected World Demographic Indicators by Countries,
 
1950-2000 (ESA/P/WP. 55), May 25, 1975, as cited in Dodoma Interim
 
RIDEP, Working Papers, Vol. II, Annex VI, Population and Demography
 

Study, p. VI-2. The annual average growth rate cited for Tanzania
 

in the UN study was 2.9 per cent for the 1970-75 period.
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in terms of annual rainfall and soil rapability.
 

The Kondoa district, the second fastest growing district in the
 

region, e.:periencud annual or,.th rtres over the same period, ranging
 

from 1.0 to 2.9 cunt. in a (Iow,,lse1v the
n~r it, turn, Lo ,_c by 

two renainIn 1>t ict , i)c>)r:i: V i :: and h)dinir ba,- 1
 
Annn1te .. vr1 re gror ii ra1 ror Da du town w4re Conputed by
 

the consultant based upon the oftficial census data as shown in Table 

U-il. The rapidlv rising growth rates of 4.0, 5.3, and 9.3 per cent 

for the census periods of 19/8-57, 1957-67, and 1967-78 respectively, 

reflect the soal] base at the becinnino of tile period, and the decision 

in recent years to convert Dodomia town into the nat ion's new capital. 

As a result )!. this dec ision, thL re ias been .in in;tx o population 

from other arts or t!i re-ion ;,w ] :i,:s prop:, ot- ad,, thI region into 

Dodoma town. Ancun tae tar<-e disti.no oi i:gido re'gin, >!anvoni 

registered thie crer.st annual cr'wt r:its iurn, the ceriod 1948-1967 

(1.3 -Ler cent in te Lrst half oi t:IiS :aer-;-o, 3. per nent in tae 

lattor hal . in.~ ,.elve-vear period, 1967-7i, owevr, Aaaoni 

was rca aced 1v Sin gid a, Rura,3 as n stsS rwina (seet:lu district 

I _ . . I L + L: . r a1 tT-. : t t 

.:verace,o the tharoe i .str ;('ts oV, taoLthe oi)-ver eo,, '...th ex

ception of the rirst nine years, when its annual rate :..as well above 

the aw. r;:e due to the :aenative rate recistored i Singid:a Rural dur

ing th 7),3 r io 

The variation in annual growth rates 2mong the districts of Dodoma 

and Sincida s: rel:ected in the chancina relative hi res c01ach of the 

districts to tc regional totals as shown in Table iV-l]. Historical 

growth ,'ato dat a ire not availablu fr the two districts oif Same and 

.,,-ania o ,.n an Erasis, :I:ce Mw.n ci ,.a. jln' Fe c ent1v IntiieauaIi:a ted 

is a separat,e district :rom that: of .lwan-a. :or t ie two districts 

Cca c c ,.-,_erred in e/ th anniu;ilinud t,-) "n! I,, IV-! ;as Si, Pare), le averac!e 

4r wth,n.anUrate rom _. 7 to 3.2 :.-r (tent over the ]'--78 period. 

anniial rate cent com-The ;9i-,8 'owth o, 3.0 per "or tae two 

bined districts was ,,.. to that ,i -h re-sian and the nation for 

the sa!112 per lod. 

Historical growth rates could not be computed at the administrative 

division level within each district since comnaruble data were not 

http:disti.no


1/ 

available .-


The ,methodology utilized by the consultant in projecting popula

tion at the administrative division level was to first determine the 

projection LoLli- on is a who e tor the LT'mc . period endin- with 

Decerhber 31 , _99r(). :'} I:Li . r co.': r ,was t inn " bb -.. o troect ions
 

for the sau Limo puric,d. . L:0 re-oi.,onal and di sLric, levels of the
 

study areas, and finaily, projections w re made f'_or each of the admin

istrative divisions within each distri-t. 

Various studies were analyzed ,ith reference to the population 

projection for the nation thro'igh 191(0. For example, the World Bank's 

World Develorment -etnofrt , 19;9 Anne.x: W.orld Development Indicators, 

shows the pepulation (: F:inzania at 16.4 i]iion in: mid-1977 with an 

annual. 4rcar7vta rte, of 3.0 )per cent i970-77. This population 

is then proctel from tie h;asc veer 1975 reflecting .eneral information 

on the total ?on'iatiln, :eirtiiirv . :ortaliay rates and assumptions 

through the pro jfctee :ear 2000.-- The country's population is estimated 

at 32 million Dv the enid of te year 2000, whic: represent s an annual_ 

average growth rart, of 3.0 i)nr cent. Utilization of this rate through 
th '-'-.. . 0' . <.2... r ~ " I].0i ,'n U'a, - CU O'tii .... ir .g '23 

million. B"]:o r inf:or::ation iso resent(d in Lhe Dodoma Interim RIDEP, 

orkin: Boners , ci. LI , Ane:-: 'I, Ponjalt ion aind De"'aographic Stud", 

pp. :[.-,- .1-25. 3.') -or c nr o'r v'..'th.. rate r..',.,istered by the, 2, 

nation'sa population iinthe 1967-73 'eriod ext conis ' tO._:tedthe 

sultant until tho ,nd of ' )00. lhis ,rves "n est imated population of 

about 25 ::lion for that ".',,r (TaO to17-il). 

Projections :or Dodoma re-aion we i-. rst made without Dodoim,a town 

(the new capLtal), and LO this prouction was added the estimated 

population for Dom,.,. town as of rh end of the v'ear 1990. The pro

jection of Dodoi::a town at an annual average growth rate of 9.9 per cent, 
resultin- in a on: Lit ionof 9,:,'9), , represents tn :an of tareI 

assumed ,7rowt i rates cIn n Anne:: V ., o-f the Dodo;na interim IDKP 

Working Papers . in Ii ,.t ofI the in: lation and energy nressiire- being 

experienced 1% Llhe l:n;anioin ,caonomn., the 9.8 per cent rate (slight ly 

1/ For :iscoission this see A-I size ondirroer o: fact, section on 
distri hution ,f ho pop,ilation. 
2/ The 0 :1e '. .r res i.aa re )ramthe .. 'e . raphic Estimates and 
Proj ,o"ionsf ci- c .arid, Kio;is and Cointries as Assessed in 1978: 
Provisional ,,''ort 17 ,'' the '...orld Bank, the U.S. Bureau of the Census, 
and the - on :un,i:i, p . n'- World elop-'ent Report.Proi :it of De 



above that of the previous twelve years) appears to be a reasonable
 

expectation. The higher growth rate predicted for Dodoma Urban, in 

contrast to Dodoma ural, is based upon the assumption of a spill-over 

effect of the e:.:2ndW nc ,w nacional capital into the adjoining 

Dodoma Urban areas. Thu proj ,atd qrowh rate for ,pwapvw district 

is projected is increasing si ightlv over the hiitorical rate, 1967-78, 

while that of Kondoa district is expected to remain at the same level 

as its 1967-78 rate. Similarly in the case of Singida region, the 

consultant first projected the regional population without Singida 

Urban, and then followed up with the ,Urban projection, to arrive at 

the rcgional total. 

It has been previouslv mentioned that a relatively strong urban 

trend is prevalent throughout Tanzania. This can be seen in the 

4.5 per cent annual urowth of Singida Urban during the 1967-78 period, 

compared with the regional growth without Singida Urban of 2.3 per cent 

for the same period (see Table AV-Il). 

The districns A:! Singida Rural and irmba are predicted as in

creasing their ann:al growth rates slightly over the 1978-1990 period, 

while .nanvoni iLSL ric is eXpecrud LJ have a n.igi',e duelaine in its rate. 

A possible :Kf et to the d'-a'-ao. in the Man'oni .: trlat :ro'wth rate 

could develop through an expansion in the district headquarters at 

Manvoni. The town of Manyoni is located an the iai1road, ond it does 

serve, to A limited extent , as a transshipment puint for rain and 

livestock moving it of the regio n and inputs into the region, especially 

so for the dist ricts of ManvonL and Sinaida Rurl.. 

The annual average growth rates for the combined Mwanga-Same 

districts of the Ki Limanjru region reached their peak of 3.2 per 

cent in the twelv.a-yar period, _967-78 (see VTable Iv-l1). if course, 

even the 3.0 per cent 4rowth rate is still a high rate. In view of 

this, the consultint has pur e'iaud that the downward trend experienced 

by the combined districts over the. 1967-78 oeriod wi!l a,nntinue over 

the next twelve-yar period, 1978-1990. The rite for the combined 

districts is thus pre jected at 2.8 per cent, with that of Manna 

droppi.n to 2.7 per cent and that oF So.me L 2.0 er cent. TV 

anticipated difference in the annual growth rates is hased upon the 

known facts that most of the population of the two districts live in 
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the mountains rather than the plains; and that the density in the
 

mountains is at a high level. For example, in Mamba Vunta division
 

of Same district and Uyweno division in -wanga district, the population 

densitics in the order s.itod reach 108 and 109 persons per square 

kilonet er.-- ther divisions '..']Ld also sL:ow Aigher densities than 

those reported in Table iV-n i the areas were restricted to the 

mountains, and thus did not include plains where only a relatively 

small percentage of the population lives. 

Another possible factor in the projections is that a limited
 

number of the men (heads of householdA) leave the Mwanga district
 

in particular and work elsewhere in such areas 
and cities as Moshi,
 

Arush, Tanga, and Dar es Salaam. Money is then sent home to support
 

their families.
 

In the absence of historical growth rate data at the administrative 

division l.vel to serve as a guiae for the 1990 projections, :he con

sultant determined the percentage distributon of each of the districts' 

1978 population among the divisions of the ,arricular district. He 

then estimated to what xtent the percentage distribution of the
 

divisiuins w.oul chang, and tns iu po ,-ct,, .annu,,l ,v,,., gr-owt
 

rates of Lhe divisions would be above, at the same level, or below 

the projected district rate. Among the factors given consileration 

in the division "owntge stributions for 090 s.ere the 1978 density 

figures, aricuituril potential and urban devplopment. The proje,'tions
 

by administrative ,divisions are 
shown in Tables A-V-16 through A-IV-20.
 

B. 	Health
 

An examination of health facilities, services, and the relationship
 

between health services and the access opportunities provided by the road 

system was -cnduicted as part of the Riled surveys. Incorv wer Por

ducted with the functional managers of health services at the district 

level. The functional managers serve as n'e dis-trict medical officers 

and as such were able to supply beth statistial- ,.Waand e:.:pe rinced in

sight as to the plctentia], impacts & improving the rural :access roads. 

These interviews were angmented through rpof, rence uo the 1978 Regional 

lealth Facilitv inventor: currentlv bei ng rompleted b the Minist rv orc 

Health. This inventory, sponsored L. Scandinavian cuuncries, UAIU, 

I/ Most of Ltr2as of these two divisions are in the mountains. 
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and UNICEF will be followed by an evaluation of health sector needs, plans,
 

and resource requirements. This section has been prepared to serve as a 

backdrop for cuncerstandina the current status of the health sector for the 

Dodoma, Si-:..zia,, n Sn.u:ei>'..;tna districts of Kilimanjacro, and more 

importanti7iv '_.-:-, o:, e n >h.1 Lm.'.r syste::s prob c.ms which relate 

spec if caLiv to t hoacondition of t -u x::itni, roads. 

1. Facilities, Personnel, and Services 

The types of health facilities which are within the regions in

clude hospitals, rural health centers, dispensaries, and first aid 

stations. Data at tne administrativq division level as to existing 

facilities were coLlectd with respect to facility, distribution, 

people servedi, and number of medical personnel (duocturs). It should 

be note.! ct first aid -st.ations (boxes) were not Lentif ied because 

the maorit' of villages have a bo .x,and the transport problems asso

ciated with provid in, first aid supplies to the boxes apply equaLiy 

to the entire -td'v a rea. Hosnitals :prior to 1980 havE been both 

gov rn.,.c r I c issicon). As of 1950, th, n;tional governmentnd. (p.ae 


plans to brinu Anl medical facilities under government control.
 

level is presented as Table IV-12, This sum.arv has been suplemented 

with a c.mntotation of hui octorri ...;ulation ratio in TablIc V-13 

Although there ar,: . ilarge numcbeor of :medical support 'crsonnel mnd 

paramedical.; inc.1,::ado in inventcrv of health dliverv parsonnel, the 

doctor/pop-l.at ian ratios were cenoputed to include Medical Officers 

(.0.'a) and Assistant Medical Off icers (A.M.O.'s) since these two 

categories ru:presunt experienced physicians who provide direct profes

sional health care. 

An inventrv ,: health fici Lities for each study district at 

the ad:ninistrative division level iQ presented in Tab les IV-14 

through LV-16. was in the conparative 08:1L. .... ofEt assentia] is 


road improven::e :t needs and invia cta to ,e'..1 in a surrogate factor 

to represent all health services by administrative division. This 

factor, referred to as the "weigited health Arvi.e facto r, w".s de

veloped to udi ,rw ," .s, WA " C.inc i L number bospita .. t l eniters, 

and dispensaries by ,administrativedivision with respect to the popu

lation of the division. The factor was computed in a weighted sum as 

IV -31l 
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TIA!'iL IV-12 
RE(; I'NAL, tlALTII SERV ICES SUMMARY--1978 

Persons Per Total Persons 

RC-ion Di sLrict 
1978 

Po pi I at ion 
NuIuer 0}I 
l.OSJiLals 

Pers'Is Per 
lhospital Iflea 

'lotal 
tlh 

Rutral 
Cent e rs liea] 

Rural 
Lb Center 

Dispen-
Sari es 

Per 
Dispensary 

l}odoma Rural 
lhodoina Urban 
Mpwapwa 

ondoa 

276,737 
158,577 
261 ,525 
275 ,082 

1 
4 
1 
1 

270,737 

39,644 
261 ,525 
275,082 

4 
2 
4 
4 

69,184 
79,288 
65,381 
68,770 

51 
25 
40 
42 

5,426 
6,343 
6,538 
6,550 

Total 971 ,921 7 138,714 14 69,421 158 6,151 

S i 112 ida 

S ngila 
Singida 

amla 
M nyon i 

Rural 
Urban 

213,732 
55,892 

-242,003 
10' 403 

1 
1 

2 
2 

213,732 
55,892 

12 1 00()1 
51 ,201 

3 
1 

3 
4 

71 ,244 
55,892 

80,667 
25,600 

27 

27 
18 

7,916 
27,946 

8,963 
5,689 

lo ta . 6 14 ,030 6 102,338 1.1 55,821 74 8,298 

K iI ian are 

'Saile 
Mwanga 

133,725 
73,630 

2 
1 

0 6,862 
73,63' 

2 
1 

66,863 
73,630 

34 
17 

3,923 
4,331 

'TotaI1 207.355 3 6),118 3 69,118 51 4,066 

Source 1978 Ileal Iii lac i it: ies Invento, 'ranzni a Ministry of Ilealth, 1980. 



TABLE IV-13
 

NUMBER OF PERSONS SERVED BY MEDICAL DOCTORS, REGION AND DISTRICT SUMIARY, 1978
 

Region District 


Dodoma
 

Dodoma Rural 

Dodoma Urban 

Mpwapwa 

Kondoa 


Total 


Singida
 

Singida Rural 

Singida Urban 

Iramba 

Manyoni 


Total 


Kilimanj aro
 

Same 

>wanga 


Total 


Doctor/Population 

1978 Population Medical Doctors Ratio 

276,737 5 1/55,347 
158,577 25 1/6,343 
261,525 4 1/65,382 
275,082 4 1/68,770 

971,921 38 1/25,577 

213,732 4 1/53,433 
55,892 1 1/55,892 

242,003 4 1/60,501 
102,403 3 1/34,134 

614,030 12 1/51,169 

133,725 2 1/66,862 
73,630 2 1/36,815 

207,355 4 1/51,838 

Source: 1978 Health Facilities Inventor.,, Tanzania Ministry oF Health, 
1980. 
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TABI.VIV-14 
I)ODOMA REGIONAL. HEALTH FAC[LI'IES BY DISTRICT AND AI)MINISTRATIVE DIVISION, 1978 

D istrict 
Adinistrat ive 

Division 

Numbur 
of 

Hospitals 

Nulilber of 
Rural. 

Health Centers 

Number 
of 

Dispensaries 

Weighted 
Health Service 

Factor 

Dodoma Rural 

It iso 
Chamwr ino 
Mvtim i 
Mwitikira 

Ch i panga 
Bah 

fakangwa 

< thU!MI 

1 
_ 

-

-I 

-

1 
1, 

1 

-

-

1 

8 
7 

3 
9 

5 

7 
7 
5 

1/3698 
1/5438 

1/1678 
1/2587 

1/3194 
1/5042 
1/4075 

1/:3683 
Total 1 4 51 1/3181 

Dodoma Urban 

IoII)oI o 
Ki konbe 
Na Ia 
Mpunguzi 
Urbn Center 

1 

3 

1 
-
-

-
1 

7 
2 
2 

5 
9 

1/1198 

1/1'2,254 
1/11,154 

1/4462 
1/1009 

Total 4 2 25 1/1602 
M pwa pwa 

Mpwa Wa 
Kibakwe 

NIali 

Zoissa 

Iongwa 

Rud i 

1-

1 
1 

-

1 

1 

7 
7 

7 

5 

6 

8 

1/2834 
1/2987 

1/4204 

1/6645 

1/3522 

1/2980 

Total 1 4 40 1/3441 



DOD(*IA REGIONAl. ttEAL'I FACIL ITIIES 
TABILE IV-14 
BY DIISRICT AND ADINSTRATIVE DIVISION, 1978 

District 
Administrative 

Division 

Number 
of 

Hospitals 

Number of 
Rural 

Heal th Centers 

Numbeir 
of 

Dispensaries 

Weighted 
Health Service 

Factor 

Kondoa 

Kondoa 
Mondo 
Fa kwa 

Kwamtoro 
Pahl 
Go i111a 
Be reko 
Kolo 

Total 

1 
-
-
-
-
-
-
-

1 

1 
1 
1 
1 
-

4 

1 
6 
5 
5 
7 
7 
6 
4 

42 

1/1854 
1/7846 
1/2935 
1/2598 
1/4267 
1/2330 
1/14065 
1/7988 

1/3572 

Total 7 14 158 1/2061 

Source: 1978 Health Facilities Inventory, Tanzania Ministry of Health, 1980. 



TABLE IV-15

SING I)A RECIONAI. HEALTH FACIL.ITIES BY IISTRICT AND A'MINISTRAT1VE DIVISION, 1978 

Number 
AdministratiVe of 


District D)ivision lospi tals 


SingLda Rural 

han ia 
Ikungi 
.ungaa 1-
Mt inko 
Mgor-
11 ongero 

Total 1 

Singida Urban i 

Iramba 

Kirumi 
Nduguti 1 
Kinyangi ri 
Kmalnpanda 

Kisiriri 1 
Ndago 
Shelui 

Total 2 

Manyon i 

Manyon i 1 
Icigi -
Manyoni Vijijini --


Kintink, -

Nkonko 1 


Total 2 


Total 
 6 


Source: 1978 Health Facilities Inventory. Tanzania 


Number of 
Rural 


Heal th Centers 


1 


1 

1 

3 


1 


1 


1 

1 


3 


1 
1 


1 

1 


4 


11 


ini.trv nf lUIlnh Iv1QR
 

Number 

of 


Dispensaries 


4 

6 

5 

3 

3 

6 

27 


6 

3 

3 

2 


4 

5 

4 


27 


3 

4 

3 


4 

4 


18 


74 


Weighted
 
Heal th Service
 

Factor
 

1/6149
 
1/2658
 
1/1201
 
1/1938
 
i/2762
 
1/4918 

1/3143
 

l/24 3)
 

1/2903
 
1/2275
 
1/9048
 
1/14,838
 

1/1823
 
1/3769
 
1/3987
 

1/3270
 

.1/668
 
1/2238
 
1/6607
 

1/2304
 
1/1499
 

1/1552
 

1/2658
 



IAI'LL IV-16 I/
KILIMANJARxO REGIONAL IEALThII FACIL1.IITIES BY O)ISIRICT ANI) ADIMINISTRATIVE IVISION, 1978 

Nui NumIher of Number Weigh ted 
Administrative of Rural of Ileal thI Service 

District Divis ion lospiItaI s leal th Centers Dispensaries Factor 

Samen 

Saime 1 2 1/818
Mwembe Mbaga _ 10 1/2643 
Gonia - 3 1/4450 
Chome/Suj i - 1 8 1/1809 
Hamba Vunta - 7 1/3388 
Ndungu 1 4 1/3020 

Total 2 2 34 1/2192 

Mwanga 

Ugweno 6 1/2276 
Usangi 1 1 1/1177 
Mwanga 5 1/2748 
Lembeni. 5 1/2969 

Total I 1-7 /1937 

Tota 1 3 3 51 1/2095 

I/ Same and Mwanga districts of Kilimanjaro region.
 

Source: 1978 Ilealth Facilities Inventory, Tanzania Ministry of Health, 1980.
 



follows: Hospitals were weighted as 
10 units, Rural Health Centers
 

as 5 units, and dispensaries as I unit. This consistent basis pro

vided a way to compare health services at the division level in the 

prioriti;::ion f neceded roal imoprovecents. High district ratios 

indicatc ,,l-, , 
 lowr h'a i h sarvice than cv :,-district ratios. 

2. 
Endemic Diseasas ind tier HA1:th Prob.lems 

During the interviews vith the district functional health officers, 

it became clear the types of diseases are for the most part uniform
 

among the study regions.
 

Although there ore numerous en.otic 
tropical diseases in Tan

zania, such as "'alaria, bilharsia, leprosy, sleeping sickness, and
 

river bindness, 'to"aor kil,le re :eas los, pnuunnia, tetanus,
 

and malnutrition. 
Most of these rive from poor sao Litatinn-, con

taminatod .aLer, and a rencral laNk of 
 personal health maintenance
 

knowledge n& pre-ention programs. 
 The majr health problems are
 

associated with the 
 ova iabilit of Oheah facilities, personnel,
 

coordinated programs, 
and lines or com,.xunicatiun. Ihe lines of com

munication requireme:nts include i) notification 
)f disease outbreak,
 

2) nocif("'tion .or robid animals 
 anu incic n," ci cu'o bites, 3) de

livery of huai th cuppIkps. 4) movement ir s<riislv ill patients to
 

major health care centers, and 1) doctor acessisilitv to villages. 

These raquiruments include two elements--the availabiLity of reliable 

vehicles, and the availabililt of al-weatner reliable roads. 

it shouli be noted that the interview responses produced ap

proximat.y ,quaL pleas for improved roads and vehicles. 
 During
 

the course of the interviews attention focused 
on the road problems 

and the relationship bt.." vehicle breakdown rates and maintenance 

costs and the ,naccatcabo . ondition of the roads.
 

3. 	 Objectives & the H''i h Propran 

The folowin, naotiona hPich hjtives hn.e teen excerpted 

ifrom the Ihi:! Fi'v- Y""i Pba: 

a. To inOcr, .s_ tle number ora di spelnsarizs an health services 
so is to aci"ve t "heotionallv tarfated ratio of one spensary. 
to 3,200 ]..n'uand our Kalth ,net.r t 50,n00) pnp, by !980/Si. 

1/ Third Five Year Plan for Economic and Social Dv1'.'elonment, United 
Re ublic of Tanzania, Vol. I, 1976. 



b. To increase Lh- number of hosaitap beds so that by 1980
 
we have one bod t, 1 ,00 people in eiach district hospital,
 
in addition to increasinn residential houses for doctors and
 
nurses uspucia Ll in chnsu irwas wiere this target was not
 
attained lurinq- tih S, nd , 'Yar Plan p:rid.
 

Prv n , 

areas, rather thin curartv I. ,sr ucs.
 

C. To stro. , Srvf:cs aciiinst diseases in rural 

d. To have a medical staff and a fir;t-aid kit in each vil
lage where there are nc medi.c:l facilities such as dispensaries. 

e. To provide health s.rvicas in the regions in accordance
 
with the requirements of each region, the prevailing envi ron
ment, and not on i' jcotJnc6 ,' h the ',upu, latioit.
 

f. To reduce the death rato arin hil Ir iner five 'ears
 
of age by implementin' Se flowin, oeba.tIvs:
 

--To intensifv v'accinti on Failities so that 90 per cent
 
of all childr,:n are vaccInatd.
 

--To have Aorher and Child fa.aith Clinics it all the 
hospitals, health centers and dispensaries. The important 
services to S 2. ffired: these clini.s 11;i]]inaclude exam
ination o expectant ::others, chnild spcing ond ''dance on 
nutrition. in respect o: clini.:al atneat in t e'"w'ctant 
:oth _ , t, , je i e .il!l t' racu:irce c u-:t nt, 
mother to attend a i [nic at least once aefore she ,elivers. 

-- To fortifv the programs aimed at coating contagious
diseases such as mal.aria, TB, leprosy, sleeping sickness, 

and hilharbia, and to intecrate teose programs with other 
normal he:il.lth sorvices in order to reduce 'neathsand ter
rible suffering which arc caused by diseases not only in
 
children but in adults.
 

--To Par.nse Mobile .,,] th Servicps frm hoppitals, 
health centers And dispensaries in order to reach the 
people who are far away from those faci.ities. In provid
ing these servicesc the use &f bcveles will he stressed. 

--To dc rease malnutrition hr 30-30 :pelr ent in each 
region b IqSOi3, by having a nutritionist n each region 
bv AMR0/,'1 . He ,'r sae can provide ,Vine in nutrition 

programs. 

g. To start schooL heal.th services and to consolid,,te themi 
where they a rendv. exist, in coope-ration with the Ministry 
of National EducAtion. 

h. To restress the importance of the campa in urging people 
to eat bal..nced diets, "Chakula bora," and the iWrmortance of 
environ:mental cleanliness requiring each householId to have 
a latrin, and use it. 



In support of these health objectives, the Third Five Year Plan
 

includes T/shs 256.1 million of development funds on a national basis. 

This represents 11.3 ner cent of the total T/shs 2,225.8 million pro

gram. On a regi~nai )asi5s, D)do'ma, Sjingida, and Kili:san, ro include 

T/shs 13.1, 8.9, and 11.7 mi!lion, respuctivel>v. T> hpaith sector 

share of the national operating hu.d.4ut has incrnsed oarkedly over 

the last decade. The 4ovarnment budget has grown at 6.5 per cent 

annually with heavy emphasis on preventive services. Most recently 

the government has concentrated on the building and staffing of 

rural health sernices. 

4. 	Progress in Tooting the Health Procram Objectives 

Althouph 4reat scridcs nave been made in health since 1976 (end 

of Second Five Year Plan), the health facility and service goals 

stipulated wit}h respect to poo p, oer rural health center in the 

Third Five Year Plan will not be met a'; 1981. The target of 8,000 

people per dispensary appears to e within reach. Discussions in 

the field indicate a je:inite commitmnt tr rading dispensaries, 

expanding the number of dispensaries, and buildiny Rural Health Centers. 

The rOle of i . : iltion--.:,.e- or.,.P ....... '.-elii 	 al, roads-a tra 

was cited throucolt the Vi, sir eys as a necossarv ingredient in 

reaching the nat inal health program objective. 

5. 	 Imvact ::rr .t.',I' . ...A ... Lcc ss loads 

The proction of e.-potuntia impacts of improved roads on 

the provision of health servicus is based on interviews with admin

istrators of health iervicus. There is go neral 'onsensus that monitor

ing of health conditions, delivery of nuuded supplies, and provision 

of health specialists from tao central service center (district hospital) 

suffer directly Iom A por cuait' of ex.isting ru .l r.,ds. inter

views cited man'y specifio cases supporting the conclusion that the 

quality of e::istinc services and the prospects for continued improve

ments in thu haaLth of the viill:,, populations is ,irectiv .linked to 

the a~eeSSIbil i' Of trained medical personnel and supplies in a timely 

manner and on an all-season hasis. 

C. 	 Education
 

A review of existing educational facilities, in terms of location
 

and other fundamental statistics, was conducted as part of the field work
 



to identify the relationship between the national commitments to education
 

and the existing system of rural roads. The primary emphasis was placed
 

on securing the qrajitacive views of each district functional manager for
 

education on: (1) tLh tran.port.rr ron problems which o:inz today; (2) 

the manitude H tiu in,-o'-co:iunicoatin p'rohlims; and (3) the impact 

of improved roads on tOh education system. Thse local percep'tions of the 

transport problems focused on the availabiiity of vehicles and the con

dition of the roads. As with health, the interviews were conducted to 

emphasize road conditions and the relationship between vehicle life and 

maintenance costs and tho inadequacy of the roads. These field inter

views were aug:mentcd throuah contacts with the Miniitr of! Education to 

calibrate and sppl:menu the statistics avail,.be in the field. rhe 

field interview resulrsA, i"n terms of t rinsport prob lems and the relation

ship of road cond itions to nati onal ,duc at nal oals and objectives, 

were reviewed with the Ministrv of ducatrLn specialist. These linkages, 

although qualitative, may be L L) transport of.assied is -'upples and 

materials, 2) :mnitorW f,: .J"f educati nal itio and services, 3) teacher 

access to montahy remuneration, and 4) transport of material for building 

ciassroons and tcachlcrn' a usix'. 

1. 	 Facilities n:, O nin]mo' 

A summary oa privArv education statistics is presented as Table 

IV-17 for 1) tk_ Aatadv. regions, 2) the total study area, and 3) the 

nation as a whI,. Emohiasi, was placed on primary education since 

secondary educa tion represents loss than 1) 1.5 per cent of total 

enrollments, 2) 3.1 per :enc of the teachurs, and 3) 2.4 per cent 

of the schools for the study regions. 

Several comments are in arder with respect to the summary table: 

a. Per Cont ON&; 1 Age Enrollments--The regional totals compare 

favorably with> the World iank 1976 estimate of 70 per cent 

school angC enroil:,cnt, and refluct the inpacts of the Universal 

Pr ima ry: Ed on' (.P.) Act of L976. The UPE stipu lites that 

the attendance in primary schools by Mii school age children 

is mandatory. It should also he_ notcd that :he school _
,ytI 

enroLMents in the Kil imanjaro jistrica, ''''t tha fct 

that a significant number of students from other areas attend 

school in this "high-qualitt" educational area 

http:avail,.be
http:tran.port.rr


TABLE IV-17 
PR[MARY E:DUCATION SUMMARY By DISRICT, 1978 

1P,!r Cent Number Number Student/ Per Cent of 

Region District Popu lat ion 
Stludent 

Enrol lment 
Sc-io0l Age 
Enrollment 

of 
Schools 

of 
Teachers 

Ter, ,ier 
ROJ. 

Teachers with 
lthmsing 

Dodoia 

Dodoma Rural 
Dodoma Urban 
Mpw-Lpwa 
Kondoa 

27C1,737 
158,577 
261 ,525 
275,082 

47,667 
26,188 
49,441 
52,523 

81.5 
82.1 
84.8 
81.0 

113 
52 

128 
158 

1,081 
678 
967 

1,157 

44/1 
39/1 
51/1 
45/1 

25 
30 
20 
15 

'ltal 971,921 175,-19 82.3 451 3,883 45/1 25 

Singida 

Singida 
Si dija 
I ranta 
Mantvi i 

Rural 
Urban 

213,732 
55,892 

242,0030 
102,403 

37,432 
8,932 

42,504 
14,934 

77.9 
78.5 
79.5 
75.8 

78 
20 

115 
63 

1,015 
25& 
911 
511 

37/1 
35/1 
43/1 
39/1 

20 
25 
20 
30 

Total 614,030 103,802 77.9 276 2,775 37/1 25 

Ki I imanj aro 

Same 
Mwanga 

133,725 
73,630 

36,161 
21,784 

108.7 
113.6 

117 
68 

643 
375 

56/1 
58/1 

10 
10 

Total 207,355 57,945 110.1 185 1,018 57/1 10 

Total Study Area 1,793,306 337,566 84.5 912 7,676 44/1 25 

Total Tanzania 17,527,564 2,993,371 78.0 9,923 63,740 47/1 

Source: Ministry of Education (unpublished data). 



b. Student/Teacher Ratio--This statistic was included as an 

indicator of the comparative qualitv of education because one 

of the national objectives is to reduce the ratio to below the 

45/1 levl whicrh wxscni Iai174. It should he noted that al

though on a r,.,ir i bas is th ,hjct.v,. hod We-n rocac(: 4v 

1978 at th iinistrat level, ,isparitics het,,,u n. Iye division 

national goals and 1978 e:iscing ratios are evident. This 

phenomenon indicates the need for more teachers and c nsequently 

more teachers' housing. The student/teacher ratio was used as 

the indicator to comparatively di ffrent ite among the adminis

trative divisions in the road system evaluation and prioritization
 

scheme. 

c. Per Cent TAachers with Housing--This estimate, which was
 

produced 
from interviews with the functional managers, is in

cluded to indicate the magnitude of the teacher housing problem.
 

The educational statistics at the administrative division basis
 

are 
presented in Tables IV-IS through iV-22. These statistics were 

employed as a backdrop for comparative evaluation of the social aspects 

and impazu. wS : ... ura. )e." . :-o,,1,.
 

The d(2:2istrati'.e
division educational statistics were
 

calibrated in conjunctLon with the Ainistry of Education against 

regional and discri,:t statistics since local statistics are col

lected and rep;orted b' educational zones which are not consistent 

with administrative boundaries. Throich discussions with the 

Ministry of Education the consultants' roecmmun. udation to collect 

data at the administrative division level will be added to their 

current efforts to assem"ble reasonable and reliable educational 

statistics for a lanninu purpuses. This :urrent pro.ram to improve 

the educaEiona]L stat istical base has been hihliAted by 1.)the 

historical nconsistr.is in census dat a andi Ainitr'. -f Education 

data, 2) the impl!cntions or the increased pupil enrol tmnts on 

teachers' requirmL.nts , housing and budgets chrou oh and)990, i) 

the national comm1nt:aen t. entend educationa ppotrtunitiLs at 

the community !.ve.. throu.gh "' . l t iducat'on and co :maunitv.' 

education at the vil.a.ge school faciliy.. 

2. Educational Status 

There have keen 'Uni-if icant st rides in primary education since 

http:nconsistr.is


'TABI.E IV- 18
DODOHA REGION PRIMARY SCHOi, STATISTICS BY ADMINISTRATIVE 1)IVISION, 1978 

Nitmi b er Nuimh cr Numbe r Numbe r Student/Admi n i s tra Li Ve To ta I o f o f o f o f TeacherDistrict 
 Division Enrollment Boys 
 Girls Teachers Schools 
 Ratio
 

Dodonila Rural 

tiKo 5,095 2,751 2,344 128 11 
 48/1

Clianwqno 6,555 3,540 3,015 136 
 13 48/1

|vtmI 6,937 3,746 3,19L 154 12 45/1witikira 6,236 3,367 2,869 
 145 13 43/1

Chipanga 5,501 2,971 2,530 
 127 15 43/1
lIi 6,078 3,282 2,796 140 14 43/1
gwa4 
 913 2 653 2,260 99 13 50/1 

6,352 3,430 2,922 152 17 42/1

Subtotal 47,67 25,740 21 ,927 1,081 313 44/1
 

lodoma Urban
 

Hlohibo Lo 5,541 2,992 2,549 138 18 40/1

Kikombo 
 4,04 2,186 1,862

Nala 

91 6 44/1
3,684 i,989 L,695 
 99 6 37/1


Mpunguzi 2,587 
 1,398 1,189 71 
 6 36/1

Urban Center 10,328 5,577 4,751 
 279 16 37/1

Subtotal. 26, 188 4,14'2 12,046 678 52 39/1 

Source: District Education Officers and Ministry of 
iducation, Planning Office, Dar Es Salaam.
 



rABIL IV- 19 
DOI)O:\ REGION PRIMARY SCIOUl. STA,1STICS BY 7PM)iNIS fRATIVE )IVISION, 1978 

Adini sti-atati Tot 
Numbler 

o1 
NWItbr 

oh 
Number 

01of 
Number 

of 
Student/ 
Teacher 

District Division Enrol lment Boys Wils Teachers Schools Ratio 

MLAwa j)wa 

Mpwapwa 12,319 6,650 5,669 262 28 47/I 
Ki bakwe 6,751 3,647 3,104 123 19 55/1 
MIal i 9,51)92 5,131 4 ,:371 196 24 49/1 
Zoissa 
Kongwa 

6,258 
7,297 

3,379 
3,941 

2,879 
3,356 

122 
133 

20 
23 

51/1 
55/1 

Itudi 7,314 3,) 50 3,364 131 14 56/1 

Subtotal 9,44,1 26,698 22,743 967 128 51/1 

Kondoa 

Kondoa 
Hondo 
Forkwa 

6,)17 
8,988 
2,802 

3,249 
4,c854 
1,510 

2,768 
4 ,134 
1 ,292 

152 
188 

62 

11 
20 
13 

42/[ 
48/1 
45/1 

Kwa.Ltoro 
Pali 
(o ima 

4,9b4 

9,777 
5,338 

2,681 

5,279 
2,882 

2,283 

4,498 
2,456 

99 
235 
107 

23 
28 
23 

50/1 
42/1 
50/1 

Burcko 
Kobo 

8,537 
6,100 

4,09 
3,294 

3,928 
2,806 

198 
136 

24 
16 

43/1 
45/1 

Subtotal 52,523 28,358 24,165 1,157 158 45/1 

Total 7 , 95,T 8646 3,883 451 45/T 

Source: District Ed(cation Officers and Ministry of Education, Planniing Office, )ar Es Salaam. 



District 


Sinjida Rural
 

Singida Urban 


Iramba
 

SIN(IDA REG;ION PRIMARY 


Administrvt ive 
1)ivision 

lhanja 

Ikungi 

hungaa 

Mt itko 

M .go
r i 


1 I gero 

Subtotal 

Kirimi 
Ndgut i 

Ki nvangiri 

Kinampanda 
Ki si riri 
Nd.go 
Sk:hui 


Subtotal 


'IABL I V-20 
SCHOOL STATI]STICS BY ADMINISTRATIVE I)lVISION, 1978 

Tlotal 
Nunlber 

of 
Number 

of 
Numbe r 

of 
Number 

of 
Student/ 
leaclher 

Enrollment Boys CGirls Teachers Schools Rat i.o 

4,308 
5,123 
4,419 
1o, 183 
3,8(11 

2,305 
2,741 
2,364 
5,'i48 
2,()66 

2,003 
2,382 
2,055 
4,735 
1,7)5 

112 
129 
118 
285 
114 

10 
12 
9 

21 
9 

38/1 
40/1 
37/1 
36/1 
34/1 

9,538 5,103 4,435 257 17 37/1 
37,432 20,(Y27 17,405 1,015 78 37/1 
8,932 4,779 4,153 258 2) 35/1 

5,607 
7,591 
4,768 
5,213 
6,403 
6,61-

, i13 

1,016 
4,084 
2,565 
2,805 
3,445 
3,561 
'3,393 

2,591 
3,507 
2,203 
2,408 
2,958 
3,058 
2,910 

130 
166 
101 
135 
1-59 
148 
162 

15 
20 
11 
1A 
18 
17 
20 

43/1 
46/1 
46/1 
43/] 
42/1 
44/1. 
41/1 

42,504 22,869 19,635 991 115 43/1 

Source: 
 District Education Officers and Ministry of Education, Planning Office, Dar Es Salaam.
 



TABLE IV-'2I 
SINGIDA REGION PR IMARY SCIIOtL STATISTICS BY ADt TINiSTR1'VE DIVISION, 1978 

1)i strLctL) 
Administrat ive 

iv isi on 
'l'otal 

Enro 1l1ment 

NuMber 
tf 

Boys 

Nunmbcr 
o1 
;irl s 

Numbe-
of 

Teachers 

N-miber 
of 

Schools 

Student/ 
Teacher 

Ratio 

Total 

Ma iyon i 
I t igi 

Manywni IVijij ni 
Kint inko 
Nkonko 

Subtotal 

2,240 
2,611 

1,927 

2,688 
5,468 

14,934 

103,802 

1,198 
1,396 

1 ,031 
1 ,438 
2,926 

7,989 

55,549 

1,042 
1,215 

896 
1,250 
2,542 

6,945 

48,253 

87 
109 

64 
83 

138 

511 

2,775 " 

30 
32 

40 
43 
46 

63 

276 

34/1 
36/1 
40/1 
43/1 
46/1 

39/1 

37/1 

Source: District Educat ion Offficers and Ministry of 

11 

lducation, Planning Office, Dar Es Salaam. 



KII. IMAN.]ARO RI-;ION PRIMAI'Y SCIOOL)I 
'IABI.E IV-22 

STAHItSTICS BY ADIMINISIRATIVE DIVISION, 197'2

sDistrict 
Admi 1ist rative 

Di vi son 
Total 

Enrol llment 

Number 
of 

Boys 

Number 
of 

Giris 

Number 
of 

Teachers 

Number 
of 

Schools 

Teacher/ 
Student 
Ratio 

Same 

Mwanga 

Tota 1 

Sme 
Mwembe Mbaga 
(;onj a 
Cliote/ Suj i 
Mfamba Vunta 
Ndulngt| 

Subtotal 

Ugweno 
Usangi 
Mwanga 
Lenibeni 

Subtotal 

5,895 
5,744 
4,544 
6,987 
6,054 
6,937 

36,161 

7,381 
5,787 
3,608 
5,008 

21 ,784 

57,945 

3,030 
2,952 
2,336 
3,591 
3,111 
3,554 

18,574 

3,669 
2,922 
1,729 
2,528 

10,848 

29,422 

2,865 
2,792 
2,208 
-3,396 
2,943 
3,383 

17,587 

3,712 
2,865 
1,879 
2,480 

10,936 

28,573 

105 
101 

82 
132 
109 
116 

643 

131 
"101 

62 
81 

375 

1,018 

7 
25 
19 
21 
23 
22 

117 

l9 
22 
13 
14 

68 

185 

56/1 
57/1 
55/I 
53/1 
56/1 
60/1 

56/1 

56/1 
57/1 
58/1 
62/1 

58/1 

57/1 

11 Same 

Source: 

and Hwanga DistriCts of Ki limanjaro region. 

District Education Officers and Ministr¢ of Education, Planning Office, Dar Es Salaam. 



the implementation of the Muscma ResolutJon on Universal Primary 

Education. Enrollments between 1976 and 1978 increased by 43, 29, 
and 42 per cent for the Dedma, Singida, and KilimanJ ro regions, 

respectively. The number :.f schools reased by 3, Q, and It per 

cen,: in Dodoma, Singida, and }ili ::.anjn:ro regions, respectivelv. On 

a national basis the total national unrollmonts have increased by 

over 53 per cent since 1975. 

The stud' region includes a comparatively insignificant number 

of public and private secondary schools. The Dodoma region contains 

9 secondary schools, with 3,157 students and 186 teachers. Singida 

has 9 secondary schools vi: 1,O I students and 54 teachers. There 

are appr,)xi::2 L v 2,O(j) otn.ie:ts in four secondary schIools in the 

Same and 'ian O trict tie. Ki imanjaro region. 

3. Objectives - the iducrati:n Projr-m 

The follow inbj hctives for -'!c:acion in Tanzania have been 

excerpted from the Five Yer Pl an 
I ," 

P. The Iirst tir't in La implement the 197A "Iusoma
 
Resolution requirin- that each child of school age
 
go t:o school '. ,vh, ,r 1977--U niversal Primary
 
Education (FlY). In the Third Five Year 
 Plan, the
 
national tari:tn 
 to ave al l school ae children 
admitted ta S:aniard "ne. More efforts will be made
 
in building more classrrooms and teachers' houses in
 
order to increase the nation's capacity to achieve
 
the tar,t. 

b. The second target is to insist on regular primary 
school attendance.
 

c. The third target is to develop primary school educa
tion on the basis of "Ujamaa and self-reliance." Educa
tion for self-reliance is intended to enable pupils to 
rely on theimselves in such activities as handicrafts 
and farming.
 

d. The fourt th ret js La increase the ueacier/pupiL
 
ratio. Up ta the end , the Secono 
 Five Year Plian the
 
ratio was 
-,u teacher :6 43 pupi.s. Efforts .il b.:
 
made to nreuse the number of teachers. Aiso In r3 er
 
to allev..ite thi current problem of ho:using, the build

,ng f teacei rs qu'h'r r',!s 'wil e p.hask e
 

e. The fif.tch r2et Ls tp :m.size priary scho).
2duc tion ind t,''-'k e of materia ls readil i , 

abe local.!v 

I/ Third P.Ian icncv,Five VAt f-, E and Social )eveloprent. 
United pn' li . 4 intank , '. . I , 076. 

i 



f. The sixth target is to make sure that classes are 
arranged in accordance with the number of children in
 
different villages. The responsibility of building 
primary schools with the villagers and the government 
will only .supi.a]-nt Lh viii'2.rs' efforts, 

g. ln order to imp .iment the -i:rget of UPF, it is 
estimated that T/slhs 418.2 mil lion wil be sptent 
during the Third Five Year Plan period (1.976-1981).
 

4. Progress in Meeting the Educational Procram Objectives
 

It :an be observed by the 53 per cent increase in the national
 

enrollments and 96 per cent increase in the number of schools between
 

1976 and 1978 that 
the impacts of UPE have been extremely significant. 

A comparison of increases in pupil erirolnlments and number of 

schools by region is provided below in Table 1V-23. 

TABLE IV-2 "3 
ADVANCES IN REGIONAL EDUCATION (1973-1978) 

1973 1978 Pei- Per 
Enroll- Enroll- Cent 1973 1978 Cent 
ments ments Increase School., Increase 

Dodoma 61,51() 175,819 185 294 473 60 

Singida 50,573 103,302 105 270 30 1 

Kilimanjaro 101,986 21.,355 107 425 666 56
 

Tanzania 1,105,806 2,993,371 170 5,178 
 9,923 91
 

At the :dministrative dison basis much work will be required
 

to reduce the otudent/teachier ratilo, throiinhi training , hiring, and 

maintaining teachers, and building teachers' housing at the school.. 

The prospects or e-. .1, adult educa t ion p rorams and the concept 

of Community Educat ion Centers are I relate,,d to local popuri'ct tie 


lation perception or the school. This perception 
 and community sup

port is in turn r, l.atzd to oln-sitO ],oca ion o the teachers ,.itthe 

educatIt 11 i C I: iLy. 

5. lMMC , c ,o.1,71rov..iRlral Ace fS 

Althoug h it is- Ii:i : UIlt Lto prodi,'t tihe quiantirtatlve impact o; 

improved roads v!i thoult os:tcmat ic bofor,_.-:I--it,.r ata, it is ,Ltear 

from the numerous interviews and consult;nt ,hse rv,.t ions that loc.al. 

social benefits wi1. be r..-iized from ruraL road im.r-tvements. These
 

http:viii'2.rs


benefits will include: (I) Facilitation of delivery of educational
 

supplies which are at present not delivered on a timely and reliable
 

basis; (2) Facilitation of transporr of needed building supplies 

for classrooms and t:hcrs' housing construction (this is a critical 

problum in eductat ion throlughhut 0:1l studv ,ruas); (3) Improvement of 

the attractivene ss of the teaching- profe'ss ion bv pruviiing needed 

lines of communication to social opportunities, professional dis

cussion and workshop opportunities, and col lect:ion of pay checks 

(at present sie teachers have to trave! many days each month to 

receive monthly pay chocks); and (M)' Providing opportunities for 

district and zonab administrators to visit and monitor the progress 

in education at the temo t schools (current road conditions pre

cludu this needed elbement of teacher and school support on a 

reliab le and consistent basis). 

D. Rural Rater Suonlies
 

later is one of the essential necessities for human life. It is 

one of the measures of national development and critical for domestic 

purposes, agricultur I and industrial activities. 

Up to June 1974, :.4 million villagers in Tanzania had been connected
 

to safe water supplies, representinq 17 per cent of the population compared
 

to only 1.4 million in June 1971.
 

A total of 37,351 million liters of watr were consumed in 1973/74
 

compared to 26,000 million liters in 1968/69, refle ring an increase of
 

11 per cent. Higher rates in water consumption have been observed in Dar
 

es Salaam, Tanga, Arusha, and Mwanza due to increased urban population and
 

concentration of industries in these towns.
 

The rise in oil prices and industrial goods all over the world in

creased the cost of water supply projects. This trend resulted in a general 

shortage of water pumps, water pipes, and vehicles, consequently reducing 

the implementation rate for earmarked projects. To solve this problem the 

government croated a SpOI.ab RevoIving Fund of T!shs 40 million for the 

procurement or water suppl y qiprent. 

l'anzania's plateau for:miation and geological. st rultuIre limit the 

potentials for low-cost shallow '.ei:I prevalent in So th and East Asia. 

.uep bore-holes and surface reservoirs are an extremely costly but neces

sary alternat ve. A detai]l.d stud; by the .orld Bank of t echnobogical 



alternatives for increasing the rural water suppLy in Tanzania to full 

coverage wouli cost between T/shs 2.5 to T/shs 3.7 billion in 1976 prices.-

An expenditure of this ::ainitude would require outlays from three to five 

times the s aSr._ OLI oc.nted undcr" the Third Five Year Plan. Due to the mas

sivu c....ii riI rents and reqtlired manpower and or..niztional skill, 

the goal of universal rural water supply bv 1980 has be~n postponed from 

1980 to 1.991.
 

The objective of this section is to present the results of the overview 

analysis of the study regions' rural water supplies with respect to 1) existing 

facilities, 2) the statur of existinp service, 3) objectives of rural water 

supply programs, *) progress in meeting objectives, and 5) the potential 

imnacts of i:proved rural access roads. 

i. Facilities
 

Xural water supply system information was coilected on two bases

quantitative data on existing facilities, and qualitative comment on 

the transportation problems associated with providing village water. 

Information was collected through fi.ld interviews with district: water 

engineers, and through reference to the Dodoma .ater Master Plan, the 

Singida Water "astar Plan, and the RIl manar, Water Mas er Plan. It 

should be noted that there ire numerous technical data, information and 

analysis included within the master plans with r.spect to the quality 

of available water suipplies and plans Ftr future dvl oment . For 

the purposes of this st dy data cole.ati )n and reduction were directed 

to statistics on the mnerah adequacy of the supplies of water as 

opposed to the many issues asxociated with neuds for Water purification, 

water syste:m maintenance, and water istri~c or~;anizatcion. 

There are wide ranges in the types of water systems, dispersion 

of resources (v ater sires) , uffciiencv nf svstems •nd potentials for 

development a mung the nine listr Lts 'ncluded within the study reaions. 

The following subsections present a summary :c-crl:. tlon ao- the t.°pes 

of systems vWni7r-&nQt tv axist. 1 discussion of: the r.lative water 

supply s'.s m amlo,.'ed in the comnparativ,e '.'aa:nt ion at the ad minis

trativc division 1ovai is presencted in th,_. 1o wing s1:02ion. 

L/ The .orid ank_ TwoStdies of Dvelonne.t in Suh-Samaran Africa,
Workin... r , .. .9 4, ;. 52.ipu.o ".W, o)..ar 
21 ".t r No.s.r P n Dodora ai:,n, Tan.,nn. a Water .aster Plan Team, 

i'ater ' ' .- ,1,,ini 1 iiA' : '::iirn C , 1977. 



--Of the total of 162 water schemes in operation in the region, 

94 are classified as suitable and 68 as unsuitable. 

--The types of warear sources in the region include boreholes, 

waterholes, springs, dams and rivers. 

-- The Dodo,ma district has 18 boarholes, 11 watreroles, and 3 

dams. Twentv-suven of the borcholus are considered unsuitable, 

and 4 of the waterholes are classified as unsuitable. 

-- The Kondoa istrict has 53 water systems--30 borehols, 9 

waterholes, 13 springs and I dam. Of tne 30 borcholes, 9 are clas

sified as unsuitable. Lith respect tj waterhol s and springs. 6 

waterhoies iUd b of the qprinys are unsuitab L. HTe dam water is 

considered unsuiti re. 

-- Thu Kwanwa district has 17 water systeMs--31 horehoLes, 6 

warerholes, A.springs and 3 rivers. Sixteen of the boreholes and 

2 of the waterholus are considered unsuitable. 
1 / 

Sineida ReYion-

--There are a total of 307 village water supply systems in 

thu Sinida reidon. OF these, 156 systems are considered to have 

serious prob lems. The types of problems include: pollution/con

tamination, quantity of water, :nd distance to supply by villages 

(a'.er 6 kM . ronmd trip ,ronsH erd as a problem). A breakdown of 

the somdcis A: village water supplies for the region is aresented 

in the tabulation and summarized below. 

-- Of the L39 watur sunplV systems in the Singida district 

(rural and urban), appro::imatclv 70 nr aent are considered in

adequate in trms of pollution Levels, quantities and distance 

to source. 

-- The 1ramna distric:t has 105 supply svstems . I this total, 

45 or 42 per cenc of the vstems are considered inadequate. 

-- In the i!an.'o&l dist rict .1 of the 63 water sunpply systems 

are considered imnli.m::ti. 
2/ 

:QeiM ,nm ;aPD'is5trict.s-;-Kilimianjaro , ion-

1/ Water Ntet r Pan K 'M q',,i,,;, A. :r'ilf e,)ive lpment Assistance
 

Tureat,, Gove rnm:ent of Aun:1tr1.1 a , Siummma ry Report, 1978.
 
21 YatMr ,astr Plan Kilmip:aro Resion, Final R:eport, KJpan Inter
national .Gperat:n Acency, 71. V.1, 1977.
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SIN(2 iA REC IO'N 
SOURCES OF ViLLAC:E- L'ATER SUPPLY 

Type of Whole Recion Irarnba Sinvida Manvoni 
Supply No. o :o. , o . 

Sha1ow w, Is 119 39 39 37 62 44 is 29 

Bu r eho les 71 23 1.9 18 24 17 20 44 

ells in rivers 52 17 31 29 12 9 9 14 

Springs 24 8 4 4 16 12 4 6 

Lined wells 22 7 3 3 16 12 3 5 

Dams 15 5 6 ,6 9 6 - -

Flowing rivers 3 1 3 3 - - -

Swa mps 1 - - - - 2 

There are 158 water systems providing' service to the district's 

population. This does not include furrow systems which are used for 

irrigation. These systems were excluded from the analysis because 

of contamination hv livestock. 

-- Of the total atimbor of cneratinT systens, 7 are classified 

as surface water sources, I j are oreholes, and 123 are springs. 

-- The Ugweno and Usangi ;d:inistrative divisions in the >!wanga 

district have adequati '.atr sasnplies based on the quantity of water. 

The systems in the Mnanga and i. <deni divisionsliinistrati proli 

vide 69 and 38 per cent of the :,irrent water reqliremnents respectively. 

-- Water system adeq,,,acv: in the Same district ranses From a low 

of 33 per cent of the daily requirements in >Man':ba Vunta to a high of 

99 per cent in the Chor:c/Suj I d ivision. 

2. Status of Service 

Reviews of the three regional Water Master Plans indicated that 

each Plan process approached the issue of ranking village water sys

terns, in terms of ad-qu acy or suitability, in differing fashions. 

The Water Mfaster Plan Dodona enploed a cather cmn c:: weighting sys

tem for each system, while the ,inLida Plan emp1oved a si:-factor 

binary system inventory ,orn:.at, and the ki i:r,,nj aro Plan foc',isced on 

daily nuanities of '.:atcr (cubIc :C;etr ) er su.trr.: 
.\ relative waiter supply. ide:.: was to-eeLondprovide a bach 

drop for uniform conqarative evaluacion of .ur- water supply by admin

istrative division. The incc:.: was subsequent _v e***]Joved as one of the 



social factors in the road improvement potentials evaluation. 

The ranking system was developed on a five-point basis: Good = 1; 

Above Average = 2; .\verage = 3; Below Average = 4; and Poor = 5. 

The results of thTese rankinc s s:ow that in the Ddoma region 2 out 

of 26 administrative divisions are consid,:rd tc hav "good" water 

supply systems, whileI11 are conside red "above Average," 3 are con

sidered "average," and 5 are Classifled as "poor." in the 18 divisions 

in the Sigida region, A are ranked as "good," 4 as "above average," 

4 as "average," and 3 as "poor." Of the 10 administrative divisions 

in the Same and .!wan 2 diistricts of teIC Kixi manj a.ro reneion, 5 are 

considered :s "ood," 2 As "average," and 3 as "por." The details 

of the :etho - 4:I , l,:,:aEinn LA, waLt.Kr supply index :And companion 

tables arc pr.s red in the .wp,.ndi:-:, Tablow A-LV-)! through A-IV-23. 

3. aUblect'ves of the Water '-iv P r :wrm 

The Thir Five Y'er Plan j,uivs irclude:

-- To reemphasi:ze the :need to :r:aide clean water to a majority 
of the rural yauLa i.n 5v i:.l tIan g 7rojects .hich do not re
quire large financial ou L-s an 'rat expertise, and which are 
implemunted )y the people the mselves. 

-- To implement various techniques in providing water, in
cluding hand pump: an:: windmil s. 

-- To expani wter services to provide a source of clean 
water for each vili 4'e so that by 1.991 clean water will be 
provided to 100 per .ent of the rural population. 

-- To provide clean water to villages does not mean providing 
piped water. The first priority is to provide water in places 
where there is none. The strategv will be to drill wells, and 
.here possible, to dig trenches from the water source to resi

dential areas.
 

-- To provi.d water for the livestock and for irrigation 

through Water catchment dams, and training programs for water 
technicians dt the vil lage level. 

-- The ,bj, t v t:o, supply water in rural areas is to in
crease th. numbr of urban dwellers who are supplied with 
water from hS per cent in 1q76 to 82 per cent in L981. 

-- Durin4 the Thir Fie.' Year Plan, it is -- rittted that 
T/shs 3h2.L millLon ,will b spent an wAt r Prn,:2ts. 

I/ Third Five Year Plan for iEc)njmic and Social Dvlopmeat, 
United ,ep b c of Tanzani a, Val. 1, 1976. 



The main objective of the Third Five Year DeveVpment Plan is 

to provide the rural population with adequate clean water supplies 

by 1991. In trying to achieve this important 4oal, efforts have 

been made to idanti-v and ..herver possible nrovid, c], -an water 

to every vi]l-An. Acbu,_vnc tOn ,:lvn Ion,-tr 7. trnrt nucssarilv 

means that in aver'age of ].5 yjilion peop e should be suppLied with 

water every year. Plans have also been prepared to supply water for 

industrial purposes. 

4. Progress in Meeting Water Sunpl Program Obj ectives 

Under the Second Five Year Plan ,output targets concerning rural 

water supply were not detailed. It was mentioned in general that 

water supplv in villanus would b undertaken. [e specific targets 

set in Sept, b,er 19., A the Prty'q National E::ecutive (ommittee 

stated as follows: "with i:'red bite e!;fect the essential needs in 

respect of wat.or, education and health must be given top priority 

in our financial commniiments."'
 

In accordance wih the Par: 's directive, the Ministry of later,
 

Minerals and EnerFy prepared i 20-year long-term plan whose target 

was to su pply...i ritl! .aer- so that y,19_ ah via ge. 

gets a source of suffiie'nt and 'lean water. 

Up to the end of 1971, 11.9 pur cent of all Tanzanians had ac

cess to clean water. In orier to achieve the national objective of 

supplying a source of clean water tn villages by 1991, it will be 

necessary to supply sources of clean water to 1,100,000 people per 

year. Table IV-24 shows the percentage of people who were supplied 

with water, in each region, by June 1975. It is interesting to note 

that Dodoma led all regions for the riral areas, with 62 per cent. 

It was followed by Kilimanjaro with 40 per cent 

As indicatcd by the statistics, about eight regions have not 

reached the naLinal average (23 per cent) in water supply. On!' 

five regions rovi ie clean water Co n;orw than 30 per cent of their 

people. on the av, rae, nearl yS r cent of the people living in 

urban areas arc su Lied with c lean ,atu:.r an near ly e kht urhan 

centers provide clean water to more thbin 700 nr cent of the ir dwellers 

The problem that confronted implementaLion of the set targets 

included shortages f sufficient technicians to advise on technical 



TABLE IV-24 
WATER SUPPLY BY REGION 

PEOPLE SUPPLIED ,'TP CLEA>NATER AS 
PERCENTAGE )F' T'T1\L RE(; FmNAL POPUI.%TIO1 -- 1975 

Region IAura V Areas Urban Areas 

Arusha 33 95 
Dar Es Salaam - -

Dodoma 62 80 
Iringa - -

Kigoma 18 75 
Kilimanj aro 40 74 
Lindi 35 80 
MIa ra 22 100 
>Iheva 10 36 
1o rogoro 17 80 
twara 110 40 

:.1wanza 13 45 
Pwan I -

15 40 
Ruvuma 19 -

Shinvanga 7 84 
Singida 35 60 
Tabora 18 -

Tanga 15 72 
%CSL Lake 35 80 

aspects especiallv at the district level. The second problem was lack 

of water pip,-; and pum:ps. Since te decentralization was Launched, the 

imlementation of water programs has yielded substantial results, es

pecially in respect to trench digging and pipe laying through self

help Sciemes. 

Water is i,! primar- importance in the transmission of such diseases 

as cholera, typhoid fever and infectious hepatitis. Ani outbceak of 

cholera occurred in two of the three study reg4ions (Dodomna and Singida) 

in March 1.980. Its cause was attributed to contaminated water. 

ProriTms or ,onstruct ng daIs, shallow and ieep w,-:lis, are 

being prepar, rid i :mnpeented. '1.,, 0ro octs are 'isua 1.lv less 

costlv--shalow evi For instance cost appro:imately P/shs 50 per 

person compared ro '/shs 200 pr nerson :or pped wate r chemes. 

'Lth the scarcity o1 I.nania _ r1.-t3r s1, pro OnCi LS 'givenzteneral r, 

to the construction of shallow w,,ells wherever possible. Projects that 

recuire Iarge amounts ,iF :one<: are given second prioritv. In some 

17- i 



places it is easier to dam small rivers, while in others gravitational 

methods or piping water from dams and lakes are used. 

To speed up implemuntation of warer supply programs, beneficiaries 
are required to ,art to pat, fulv, particularly on .ma]] projects. 

Village governments Ara.trx'cd to inveSti!atc Chu WEst method of 

meeting part of the water 3upplv costs for their wate:r schemes. 

Funds allocated for village watur programs are isd for supplying
 

water to other viliages where there are no water supplies.
 

Some of the important studies related to its national water
 

projects include the lural. Oater Supply Program at Kilimanjaro, and
 

continued implementation of the SiugSIa and Dodoma Water Master Plans.
 

5• Impnact f W OI'oved P;ral ACCUSS Rc ads 

The provision of ,a:- drinking water within a village has a
 

significant impact on raisind the quality of life within the village. 

The national goal 5or ,ni.erual rural water supply by the new target 

date of 1991 depends on the expansion of new systems and the maintenance 

of the systems currentlv in place. From a planning standpoint, tie
 

role of improved access to new village water projects is well appre

ciated is 3] 0 f: in-: . . n, !n] Oe tilmr!v c'nstr,, in ., var ious
 

water schemes. Improved rural roads will facilitate on-site surveys 

and master plan development, technical studies and research, and sys

tem construction.
 

The field interviews produced a more significant observation
 

than concerns about furure installatLons--namely concern about the
 

continued operation of e.istiny facilities.
 

At present there are a number of transport problems which are 

exerting serious pressures on the existing rural water supply systems. 

These transport probl ems, identified by the district water engineers 

and district material officer, include the ti:melv and reliable trans

port of diesel fuel for pump operations, necussary spare narts, and 

lines of comiun cat ion :ith respect to iysten Sa arus. 

Recurrent comments with respect to impact of the condition of
 

the existing rurl roads on vehicle mainrtnnce and ,..tnsiv . periods 

of breakdown were made in ill the sttA:tricts. A 4ener-l. cnnsensus 

exists that the preservation of the currentlv 1perating rural water 

systems is directly linked to the accessibility & district water 
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engineerin4 technicians to the water system sites--especially diesel
 

water pumps ,at horeholes.
 

E. Other Social Aspecus 

1. 	Vi],aa NtL n . Social Imnat _Upon the Rural .cceoss Road Program 

Tnzan i pr ,;rrn. of vill izat i.)nundertaken during 1970s. uh. 

resulted in the ramdical Auoqriphic shift of many ralr. populations 

from dispersed rural settLements (hamli:et s near far, andlor herding 

areas) to compact, although typically small viillages. [he vilLagiza

tion program greatly aff-ected most of the peoples nf Dodoma and Singida 

regions, and had ess e_-ffect on the jemo'raphy of Same,/.wanga in Kili

manjaro, whe_re the population was al ready hav iLv concentrated in the 

highlands and athor lartilu areas of the Pare 'ountains and surroundfing 

plains. it is o.w t cise that the vast majority oi peopl in Dodoma, 

Singida, and Sme/'Mwanga live either fn. vilmes or within close 

e	 lpro::init to othuer peoplne. Rumte, ,-isorsec settl ments former y 

typical of some parts or these areas are uncomon today. The conse

quences of this demogr.phic change for communitv ie iand social ser

vices and its impact upon the proposed rural access road program are 

significant ami drp diissed i n the folliowing ,arqra.nhs. Unless 

otherwise notd, the~se remarks apply to the areas or snecitic concern 

(Dodoma and Sing4ida, and the Sameiwanga districts of Kilimanjaro). 

They 	may or may: not uppy to the remainder of Tanzania. 

a. Educational opportunities
 

National policies of villagization and universal primary 

education mean that virtually no school-age child is unable to 

attend grades 1-4 due to availability of schools or too great a 

distance from home to school. Every village visited by the social 

anthro oLo,;ist had it least one primary schoe, I with one or more 

permanent teache,,s. Since children Live with their parents in 

villa.s near the scoIs, the distance fr::: hn',e to scho] is 

not reat . Manvi bllagers cot imate d that ohildren need walk only 

a few minutes to school each day. In those cases where it was 

reported that :hildren must walk "very far" to school, this 

distanc .'as reoorted to he : sLisht lv ore than one hour in eoh 

direction. iowever, it should be noted that villa'ization, and 

hence compact settlement of populations, has mant that such 
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dist.inces from hone to school as this are rare nowadays. This 

stands in marked contrast to the situation of ten :ears ago when 
many children lived too far :rom school, to attend regularly. 

The Part- :.ocnraias rain ma 1an. 11 , ls, .'nd a though1r7ir11 

compact .il-:0 llo :, ' st as:u n in i TI.. Dao, )!":I re ions,m 

children similarl%. ' .e close to ed cat ioaa fr iacilities. In 

addition to khildren, the cLose :ro 1:,1 t v )l t he opi Lat ion to 

the schools has a direct benefit to adult s wel . as ciildren. 

School buildings or other ccmmunity' canter facilities are used 

for adult educatio.: classes. Ti;ev are frequently; tauvht by the 

local school teachers as :cll as other resident eoerts tagricul

tural and live,,tock ac-ints, iecical perso , ,ili, pa-rtv o icials, 

etC.). Just s i 1! 1 r:n not retl: . irn, tle scChool facil1s!re. 

ities, aduIts also nov live k-lose enouh tha t t Lendance at rho 
e:,<tension program: 3 not a problem due to distance. It Is also the 

case that th2 Lo,,al e:xacrats iho adaLt coursesgIve education are 

readiL v ailable sinc they nLve t'e fac i lit ies.mar eJaatlona.l 

Thus, vi111a.iIat on has :lleilnt that te12 copa ]tion must :cove rela
" tie L .. .short-JitZcc s: [ r .:Ithe,-r, pr':-.'rv ,or <(!:1 t chuir,"t ion 

ImTroved ro,-;ca.uh n,Lt so much f:i I.Ite the access of tte 

population to schools ;is it would provi !,ie certa in and s teady 

means of ].inkins theI ,IcaL prImary schacAs and add t educ:ati,-n 

facilities with their auipplv centers. 'le problems of obtaining 

supplies and of transcort ing exrerts into and out ':: the villages 

were cited by villacers as thu nest serious problems concerning 

the relation of roads with aduicational, facilities. It is unlikely 

that attendance rates would be directly affected bv improved all

weather a :ess roads, out it is .Imost cart ain that imp roved roaids 

would be directly related to higher quality in education for both 

chiLdren and adults. 

b. Heal th 

.hen asked what i:cprovod all-weather roads would mean Lor 

their lives , the 1 irst and cost frequent responses of villagers 

concerned asa , a,:ce-; s inc 

tranIsnortation w.,hen healthy. Althoughi :-,any villages have local 

dispensaries, it is often the case that sick persons must be 

ta haLeit>', !a i .LIt -s o! ps_ rsonal 
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transported considerable distances to obtain adequate medical.
 

care. In some instances, this means that othurs must carry the
 

sick person (usually in a chair constructed for tnis .purpose) 

several kilometers. "Awn this is oniy the first ri of' a trip 

which wil'ci'.1 lA lso i.'.'v ' of c Lransj rL!ionL , use iD (rsuall.' 

buses) to reach g vernment or privito huospit aIs. In many cases, 

villagers will hire private ''ehicles L tr ansport sirk relatives-

often at great expense--to the nearest adequate medical facility.
 

In addition to thne savings '..hich i:mproved Lransportat ion facilities
 

would mean for the health care of villagers, it should be noted that 

easier and more frequent access might result in the saving of lives 

where time is a criticaI factor. :!orcover the current adverse road 

conditions and lack o:f transport facilities So:eutimes may make it 

too difficult fcr reaily sick persons to Lra.el. 

Improved all-wPather roads 'could directly result in greater
 

access throughout the "ear to medical facilities. In those areas
 

where public transportation is currently q:naaiiable, it is often
 

due to the fact that the roads are in such poor condition that 

buss e<ither *'3nnL r d- not po-othe vil1 'ese-7 aonitio 


regular basis. 1proved roads would also make it DossihbLe to 

provide mica supplies on a regular basis to dispensaries, 

clinics, and hospitaLs located in remote areas of Mhe regi ons. 

In addition, Lhe medical p: sonnel from the -ijor hospitals who 

oversee the smaller clinics and dispensaries must now spend a good 

deal of effort in traveling from one place to another. Improved
 

roads would reduce the travel time and thus allow more technicaL
 

expertise of medical personnel to be used in providing medical
 

care to larger :,becs of people.
 

.
 

c. Communitv DevelIo pment Activities
 

R.cads and cmmunit' eve lop'ent. activities (rural water sup

plies, S..f-e School etc.) linked an. ,nst'W,:lon, are in Lm

portant way. ,th regard to manpower, national poli'' curre nl 

requires Tanzcnin citi:zens to work three days per week f.:day's,
 

Tuesdays and Wenesd. ') in co,,rat ce, s]f-hlp prur':c .
 

Thus, labor is less a probLem than islthe lack of techni:a is

sistance and suppl ies for construction and maintenance o; co:mmunity
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development projects. Some communal labor could he deployed 

easily in road maintenance. hIat villagers empiasized repeatedly 

in interviews as their greatest need was the assistance of experts
 

to prepare reads and to of:er 
help with serious maintenance mat

ters. !ucut in,! :mai ntelancc could be easily incororted in the
 

communal labor ererrTs--as is now done on a sill r sscale.
 

In addition, transportation difficulties for supplies, spare
 

parts, and technical experts are currently 4reaL
so in many com

munities that essential facilities do not receive routine maintenance 

and therefore many remain inoperative for several months at a time. 

Improved access roads would greatly increase the likelihood 

of providing assistance and supplies for all sorts oi community 

development projects more quickly and readily than is currently 

the case.
 

d. 	Provision of Essential Government Services
 

Tanzania's government and party structure extends from the
 

national capital to every village. At the Local level, there is 

a Village Chairman, a Village Secretary, a Party Secretary, and
 

ten-run 2alr2. Run O~rc isno ahsenc, of g:';ernmEnt
2M 


or party structure in Talan ian vill ices. En many cases as well, 

there are lo'al awriculLura! and livestock extension agents. 

However, contact between these officials in the villages and 

their counterparts at the ward, district, and regional levels 

is often limited due to the lack of adequate transportation 

facilities. In th case of ngriculture and 1ivestck, improved 

access roads would facilitate production in ar least two ways. 

First, needed supplies could be brought into the communities 

with 	greater ease--whether these be new varieties nC seed, chemi

cals 	needed for livestock dips, or tile limited chemical pesticides 

and fertilizers which are used. Secondly, supervisorv ag-icultoral, 

livestock, and other service a2ents cou]d T7aintain closer contact 

with their own communities over which they are respnsible. This 

should in turn result in better comnmunication, improved guidance, 

and more accurate record keepinc, wich wnu1d uitately be of 

great assistance in development planning and application. 

Present transportation and communication difficulties stem 
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from both the inferior quality of many of the feeder roads link

ing villages ;Lth ward, district, and regional centers and the 

lack of either public transportation or government vehicles. 

In the case K- S Lnlgida and DLdoma, many communiti es own cooperative 

buses and/or tracks; sumo have both privane and conur:-a'e vuhicles 

available, whi.e others lack any vehicoles on a regular basis. In 

Same/Mwanga, most buses and other vehicles are privately owned. 

Thus, whether initiated by the government, party, extension agents, 

local community leaders, or citicens themselves, transportation 

difficulties stemming from inferior roads and the lack of sufficient 

numbers of vehicles mean that man'y villages do not maintain as much 

contact with ward, district, and regon as is desirable. (See 

Appendi:.: "or a fuller discussion of th, difficult ies of govera,-ent 

personnel and private :itizes regarding mobility.) 

e. impact on ..omen and Other Special Groups Within the Population
 

Due to the fact that the Tanzanian economy is presently sub

sistence-oriented with the goal of sales of small amounts of sur

plus through market ing cooperatives, the impact of improved feeder
 

roads s o.r Miv.. to K dff used throughout the communitics 

than to benefit many particular special, interest groups. This 

would differ frum other countries which for example might have 

a wealthy entrepreneurial class who aro the middlemen in purchasing 

locallv produced commudities for sale, or a class of persons who 

own the vehicles used for transportation within the country. 

This is esnecia] lv true in many vi Lac.s of l)odoma and Singida 

where there are no private shops, no p:rivatelv owned vehicles, 

and no local entrepreneurs who would benefit differentially from 

improved transportation f:lc i ies. 

With regard to women, improved roads can be expected to as

sist them through providing better adult education facilities, 

easier access to "medic~al facil ities, butter and more .idely availablu 

social servi.ces, and the like. En addition, the improvement of com

municat Lon betweun Local communic ins and dminist rat ive and supply 

centers :m:ht ::atrial.y improve the !'os ofVwomen t.r'ouh ,he 

improvement and bettor maintenance of such facilities as water 

supplies. in many instances, women now must transport water for 

17U-61
 



daily domestic use over relatively long distances. During the 

dry season, this work may increase substantially where there is 

not a dependable source of water for domestic use. 

iOn the othur hand, it should be pointud out that in the Past 

most extuns on programs and social serv ices have been either 

designed with men in mind or have sougnt men to explain the 

planned programs. Increasingly, Tanzania is taking cognizance 

of the needs of all its citizens, While there is considerable 

room for improvement of social services and benefits directed 

specifically to women, there is little reason to suspect that 

the proposed road improvement would entail any negative conse

quences for women "r other special groups within the population 

and might well have some positive benefits. 

(enera]. Statument about Hiistorical Chances in Politics and 
Administration and Effects on Pro ect 

Changes in Tanzanian political and adninistraciva structures 

since national indepndence have been radical and far reaching. Few, 

if any, institutrions which were in place prior to the 1960s remain 

intouched 'v refor- of :he last two decades. Amo=4 the most important 

changes which have direct bearing on the pr posed program are development, 

ujamaa (both in its ujamaa vijiji vva ujamna forms, to be explained 

shortly), and vihilagization. Most changes are in one way or another 

a direct result of these major reforms in Tanzania. 

Development (or maendeieo in Swahili) is a household word in 

Tanzania, but it has only been one since thne mid-1960s. Few, if any, 

Tanzanians in even remote parts of the coiuntrv have noct heard of it; 

most people could give some x:.planation of its meaning for their lives. 

An institutional ized concept of chanqe. especially planned change, is not 

a traditional part of most African so cieties--althicocih it would be 

incorrect to think of indigenous soncieties as tcnchanV ing and fin.ed. can 

historical evidence sugcgests that before western contact African cul tucres 

were constant I v in flu:: and that some zranfooirations oven occured - Ito 

rapidly. ,hat is new is the conscioui:s, wideLv-d iscussL, and pubLicalilv 

articulated not ion of ciange km:chenelo,) as Ia go l. to beo so i , as 

providing benefits to local communities and the nation as a whole, nd 

as a regular part of life. 



In addition to this conceptual change, development has become 

institutionalized in the organizational hierarchy of the 

governmental buroaucracv. Two of the most influential officials whose 

cooperation is essential for the success of the proposed project carry 

titles nd icat in. , importance of development to Tanzania. These ar:e: 

at regional level, the RDD (Roional Development Director) and his 

district-level counterpart, the DDD (District Development Director) 

(See Figure VII-1). Thus, the ability of the Regional and District 

Engineers to carry out their crucial role in the program depends on their 

working with the RDD and DDD in justifying program goals with general 

development guidelines established for the regions and districts. 

Uanaa, Tanzania's form c f A:r can socialism, is government 

policy throughput rhe various regions of te country.. As a unifving 

political iduol ccy and development oal] for the ccunt'v , it has helped 

forgu simiiarities across the :mcre than 120 different language groups. 

Ujaaa exists in two :or:ns. L-Mamaa Vijihini, or "ujamaa in the villages," 

is simply co.llctive movements :ind ,ranizations, :uch as communitv-o.ned 

shops, bus companies, marketing ccoperatives, and the like. It can 

exist independent lv of viii i vva'ama_ or "uj aman villages." 

Ujamaa villages are reorganized local communities made up of people 

wo live together in newly-established collective villages. Such 

villages have many'cooperative enterprises (shops, marketing cooperatives, 

etc.) and do not exist independently from the ideo of "ujamaa in 

the villages." Thus, there are in effect two decrees of ujamaa which 

are officially reccgni.ed. These two models are in operation 

in diffe rent parts of the country "nd tMike onte accrunt, to some 

degree, the regional differences among the cultures of Tanzania. 

In Singida and Dodoma Regions, 'or example, most villages outside 

the urban areas are organized as ujamai villages, a change which 

took place onlv during the 1970s for the most part. in Same/'kwanna 

where settlement patterns are quite different because of hicer 

populatia densit' and mountainous terrain, , j amaa vi a..ages are 

almost unknown but there are many cooperative enterprises (organized 

'iong the model of "ujamaa in the vilaaes") to-ether with some 

private enterprise. 
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Villacization, a third asp,_ct of pcst-independent planned 

changes in Tanzania, has been vndertaken as government poliv in 

areas where people previously lived in dispersec settlements, .he
 
most important consecuence of his change has been te acmtcgation
 

of population in r'cral areas c : the country in closelv-knit communiti s 

making it possin_ to underta e cooperative ventures and provide basic 

social services more easily. Villa- ization of Sin-ida and Dodoma Regio 

during the 1970s tronsformed :he nature of the vast manrjority of these 

regions. In Same/Mwanga, vil agization has not occurred to any
 

significant degree.
 

(a) Ordanizational Arrangements
 

These changes (resulting fixnm development, ujamaa, and
 

villagization) which have taken 0lace relatively recently
 

in Tanzania have i:nrnrtant consequences for the probable
 

implementation of che project. In order to take into account
 

the nature of Tanzanian communities and gzovernment ideolotv in
 
-
the 1980s, i is conceivable that parceling out local maintenance
 

jobs to communities, rather than to individuals, night work
 

exceedingly well. In certoin rural areas of Sincida and Dodoma
 

these2 ma Int inan]c, pru).raims ._bvilctoicaninit 


chairmen) mi1ht have a much hiher prohabil it ,f success. Since
 

there would be local interest in the jobs and in the income they would 

produce for the commun Ltv, lcal "pressure" i.ht w...eli be enougn 

to ensure that the j ,bs are done. Community-based (as opposed to 

individual-based) responsibility for maintenance jobhn would also mean 

that specific individuals could be re.laced when sick or otherwe ise 

unable to work. Sin(- a large supply of available labor exists in 

all these communities, finding individuals to do the work would 

present no difficulty for the respective communit ies which are 

assigned the jobs. Traininn, however would be a more d if ficult task 

for the imaintenance teams. 

In those area. ike Same!.Mwanga where the ujjamaa orc_,anization 

is not so well developed as it is in Singida and Dodoma, or in 

more isolated areas, it would be more appropriate to assign 

local-level maintenance jobs to specific indivijuals. 
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(b) Institultions Likely to Promote ScIf-hcl:2 jrotects 

It is important to note that the ] ocal governent and part'.' 

organizations are, for the most part, s tronc and able units for 

mobilizing local coimmunity efforts. Especiallv in those areas 

where people IvI.e in iman viiiaces,* the ICVernino structure 

of the vililae has a r - t itnctv {indeed, rerhlps 

the only real capacity which e:-ists) tor organizing sei-help 

and village level activities. Cooperatives (such as community

owned shops, bus companies, ,?tc.) are closely related to village 

governing committees. Thus, any elforts to mobilize the local population 

for participation in developilent projects stand a better chance for 

success when undertaken through these I;aits. Since such strong organizatio 

exists, it can and shoulu 'e depended upon- for imp lementation of 

those parts of the :ovichi 2,ooera ion of,ro.' require 

villagers. Even in areas like Slome,.wanca, tocal covernment 

and party committees are also strong and oan be depended upon as 

the best and most like>,, uni- to elicit local cooperation. 

(c) Incentives anc denef is t t Stff,ain 


The principle incentives to retain staff are believed to
 

be:
 

(1) Ensure the Jobs continue to pa. as well as 

competitive emplor,,ment might elsewhere and (2) ensure that 

local social services, especially schools for children, housing, 

gardening opportunities for families, e.c. are on a Lar with
 

what could be found elsewhcre. Many Tanzanians prefer living 

in rural areas as opposed to the larger cities as rural areas 

are generally considered better places for families. Only better 

social services, more money; or work opportunities closer to extended 

tamily are sufficient incentive to move.
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V. ECONOMIC ANALYSIS
 

A. Economic Potential
 

1. Strarc! ies ot Devclurment 

Tanzania's development philosophy as expressed in the Arusha 

Declaration of 1967 is aimed at achieving three basic objectives which 

are considered to be interrelated and interdependent; namely, the
 

movement to a socialist economy with direct participation of all workers 

and peasants in the decision making; self-reliance at both the local
 
1/


equitable distribution of income.-and national levels; and a more 


The latter 1 1:eive i !i:ed sp ifical y at imp rv in the rality

2/
 

of life of the poor ma'ority.- 1Lalitarian socialisam was to he
 

achieved tlrouih a strat -, Ionat onalization ) f al maj or :A ans
 

of product ion one the organizationi .of financial and economic institu

tions based upon the principle of part-iciator' decision making.
 

Short1' afte rthe Arusha Declraion, t.h e Tina:"nian Government 

nationalize:d banks, and trade, large:cte ep,:ort import pl-ant,-t ions, 
3/
 

industriec .:.nd . th)Lr 'O 'n . n'W ctinn - The Gl,\ r... , as clso created 

large :vrahor ,: )aristatal institutios, such as thie N'ational Yilling 

Corporat Ion, i'ener,...'.aricoltairaL Prcducts !Ex:-port Coroorticn, Tanzania 

Liv.'esteok >.trket ins Co,0r : rat io, and the Tanzania (otten Aut toritv 

which are ncorned with.nndaarketinproccss .... a of snicuitural cam

modities. A further step take-n the Goverwmnt was tat of the 

Ujantaa viilae ... movement :i. ts c ei:.muna], ewnership anid productrion. 

.n 1972, te;i rc nont a sec:-ntralization process .,,'woich 

seeks to bring development directLv to the poor in Tanzania's villages. 

This nrocess ccupled with the villaqization pro,-!ram is .... rected to 

reduce the isoiat ion oi the s=.all farmers.-

I/ See .ho ,a .l. ' P For Tnani'asLi a].i Pl ,innino Self-Reliance, F> ir< 
Five war r t P1 .1, cnomic Researci Burea,, iniversit' ,ar 

5s.... ~l, Pa-,. 0 r J n.ua 'i 'i ' . 

2/ Agency or De"~1opmenc , DeTpartment of State, Count r'v 
,DeveLopment t- , r it7"ont, 1tY 1981 , .anzania, ,anuary 197 .
 

3/ i aa 7,!al! -)
 
A/ Data ,n nuiber : ,u._o- a run the of
rom L! resent by ur. 
Census ef tl,e Population Census of 1978 show that 96.2 per cent of all 
the households on the Tanzanian mainland are now in villages. 

V- i 



The villagization program is also emphasizing the development of
 

production "through individual, block, and communal modes of production,'
 

with the surplus to be sold through primary cooperative institutions./
 

With abolishment of the Cooperative Unions in April/May 1976 each vil

lage was allowed to become a p ri marv cooperative with authority to sell 

directly to the parastata] crop authorities.
 

Among other positive benefits of the villagization piogram in the
 

rural areas is that of greater access to governmental services. This
 

is especially so in the case of educational facilities. Improvement in
 

rural water supplies has also been facilitated through the villagization
 

program.
 

2. National Development Plans
 

The Tanzanian Governmqnt has operated under a series of five year 

plans for economic and social development. The current Third Five Y-ar 

Development Plan (1976-81) is the last element of the long

term plan (1964-80) launched in 1964. Each of the two preceding plans 

covered the 1964-69 period and the )969-74 period. Although the first 

two plans, which focused on Gross Domestic Product growth, self-suf

and lire :ec did 


produce the target goals, significant progress was nttained. It became
 

obvious to the zovernment that greater investments will be required to 

reach the :mbitious taroot:, specified throuqh the coonerati-e efforts 

of all levels of I'vernment.
 

In the Third Five Year Plan, GDP is projected to grow at an
 

average rate of 6 per cent per year compared to an averige growth 

rate of !4.8 per cent per annum during the Second Five Year Plan. 

Monetary GDP is estimated to grow at an average rate of 6.75 per cent 

per annum and subsistence GDP at 'n aver,'e rate of K.uper cent per
 

year. During' the 1071-1975 period the ctcual :rowuh rates of monetary
 

GDP and suhoisterce GDP were 1.5 per 'ent and 3.5 per cent per annum 

ficiency. standards of 1vin' . avrnpoe x t'ancv not
 

respective I. 

To arr ivye this averaue rate of GDP and at the various sectoral 

growth rates, it is estimated that an allocation of investment expend

itures of T/shs 22,585 million would be reqluired. The targeted a'erage
 

I/ Food and Ariculture Organization of the United Nations, An Analysis 
of AgriculturaL and Rural Development Stratee in Tanzania. 1977-1990, 
Dar es SaLaam, July 1976, p. 1. 
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growth race of 6 per cent reflects economic developments in the past 

years. From the seccoral allocation of T/shs 26,973 million, as 

planned for the five-year period, the aerage growth in GDP should 

exceed 6 pur cent per vear. 

In 1977 t,t: ( iP ear1'," rea ch:d t he targeted crowth rate. The 

actual increase for liad year was 5.) per cent (in constant prices) 

compared with increases of 5.2 per cent and 4. per" cent in 1976 and 
L/

1975 respectively.- In the past year or so, however, there has been 

a slowin-, of the economy, largely as the result of the soaring costs 

of imported petrolemn products which .are absorbing a large proportion
2~/ 

of the country's frorein 2:.:cange.-

Durin, the "uriod 19)71-1975 the actual increase in the sectoral 

GDP was: o-ric:l.]t.re 3 por ,ent; industrv 6 nar cent; water and 

power S. 3 aer cent; c ransort ind communications 4.5 per cent. Mining 

declined b' 2. 5 ot:r centF. From this :'er:ormance it iL, obvious that 

efforts will have Lo 1e increased L.-, order to achieve the targets 

projected for the Th-ird Five'c Y,_,ar Plan. 

In order to ittain the -roposed cate o;- growth in the GDP during 

tw .lanaerid~ d~ iil~VL;:-nt wil ast foLlows: 

TABLE V-I 
SECTORAL DLSR rBUTN' F CAP ITAL INVESTNENTI ']( 

AmounPercentage
 
(T/shs 000) 

Agriculture 
Livestock 
-atural resources 
Mminin 

3,331,840 
630,306 
416,701 
923,296 

12.35 
2.34 
1.54 
3.42 

Industry 
Commerce and tourism 
. t e r 
Construction 
Power 
Commnication and transport 
Education and culture 
Health 
Administration md others 

7,196,496 
576, 664 

1,A72,742 
2,6,79,740 
1,352,79l 
2,20-',735 
1,717,347 

778,119 
3,697,575 

26.68 
2.14 
5.46 
9.93 
5.01 
8.17 
6.37 
2.38 

13.71. 

"'ot a l 26,";78,301 100.00 

1977-78, Tanzania, 
by the Government Prin'ter, 1-979, p. 6. 
2/ il i:mports are ,.uecced to absorb about 45 oer cent of the foreign 
exchainge ia 980 cornared to 10 per cent in 1972 (Dailv ..ews 3/26/30). 

/ The Eiconomic 1ur'.,c'.' United Republic of printed 
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The objectives of the regional development plans tinder the
 

Third Five Year Develrpment Plan include: (1) narrowing the economic
 

and developmental differentials among regions; (2) narrowing The 2ap
 

between urban and rural areas; (3) development of regional towns as 

a nucleus I-or reg Ional and vil.age development; and (4) village de

velopment and strengthening. Regional development pro-grams focus on 

1) the social infrastructure (education, health and water projects), 

2) the economic infrastructure (communications and works, land and 

surveys), 3) the directly productive subsectors (livestock, agriculture 

and natural resources), 4) small scale industries programs, and 5) 

national culture programs. A summary of the distribution of regional 

development funds by sector is presented as Table V-2. 

TABLE V-2
 
SU>M4ARY OF ThIRD FIVE YEAR DEVELOPMENT PLAN: DISTRIBUTION OF 

DEVELOPMENT FUNLDS IN EACH SECTOR IN THE REGIONS (T Sh.000000) 

Production of Goods Social Infrastructure
 

Agriculture 329.3 Education 413.2
 

Livestock 166.9 Health 256.1
 

Industries 46.3 Water 362.4
 

Natural rec'arces . Total 1,036.7
 

Total 6Z15.6 

Economic Infrastructure
 

Land 55.5
 
Cons truction 487.7
 

Total 543.2 Percentage (%)
 

Production of Goods 645.6 29.0
 

Social Infrastructure 1,036.7 46.6
 

Economic Infrastructure 543.2 24.4
 

"Total 2,225.5 100.0 

3. Donor Suoport in \,lated Economic Activities
 

The foruign assi-tance component ,-roreign grants and loans to 

the Tanzanian (:]ov,rn:mrnt ammonted to :r roxinat lv 73 million in F 

1978/79.- Ln iddition, private voluntary aencies make contributions 

in various aissist;nce aireas wliicii are not included in tie above. Cur

rent assistance v 1aior donors has 'been esti!mated at a level of about 
2/

:aiillion.-$394 

L/ Agency ior Internationai. Development, Department of State, Country De
velhpment St rate.-v Statement, FY 1981 Tanzania , ,anuarv 1979, p. 31. 
2/ AiD Strateg,,y Stratment, . 32. 
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Over the years, only a relatively small proportion of the foreign 

assistance program has been designated for the regions involved in the 

present study, i.e., Doooma, Singida, and the >wanga/Same districts of 

Kili.an'Aro. 'uch , tanc to study has been ino! this ass is e t h reqions 

tih for::: "v hilit. st:dia: with follow-on inXKments often times 

not maLriA Li:ig. .:ong the major studies providcd under the foreign 

assistance program were: 

-- Dodoma Region Integrated Rural Development Plan, prepared by 

the Canadian International Development Agency (C.TI.D.A.) for the Of

fice of the Prime -inister, January 1975. (This was the first inte

grated development plan for the Dodoma Region.) 

-- Dodoma interim KIDEP, Tanzania, ia interim regional development 

plan prepared by the United Nations Department of Technical Cooperation 

for Developm:n .ith the collaboration of the Food and Agriculture 

Organization for the office of the Regional Development Director, 

Dodoma, January, 1980 (in five volumes). The Plan consists of the 

formulation of nine interim dveloauent prog'rams covering land use 

planning, agriculture, livestock, rural credit, natural resources, 

vill]age deveolotiient , industries :nd handicrafts. rural water suDr lv, 

and road improvement. Tatil cost of the procg ams is estimoated at 

225.8 million Ts h s, about S27.2 mil lion. The Plan has been approved 

by the government, and the latter is now seeking donor assistance for 

implementation of the Plan. 

-- Australian Development Assistance Bureau, Singida Integrated 

Livestock Deve looment Stud'', Feasib ility Study for the Government of 

the United :Rp :anic of Tanzania, prepa red by G .P. McGowan Associates 

Pty Limited, January 1978. The study identified 10 projects including 

Further tud~es w,,ith in i:o Lmpentation cost of Tishs 65.99 million 

(U.S. G5. miliron), o: which T/shs 29.8 million (U.S. '3.5 million) 

would b ":: r.:in m,:,wnqe. Onl. a small portion of the plan has 

been i;::i''-.men tc .. 

--Austr&b bin Development Assistance Bureau, Sinm&ia Region
 

Water Rusou uris Surve'', pre':ared by Snow' Mount:ains Engineering 

Corpor.'tion, lay 1978 (in five volumes) and '[a,.:aniaGroundw;iter 

Development Project, December l973. The Australian involvement in 

.

the water resources in Singida Region began with t ,u issuance of the 
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consultant's report in December 1973. This was followed up in 1975
 

with implementation of a program to provide drilling rigs and asso

ciated equipment and expertise to develop village water supplies and
 

train local dri11er-; ani :ouchanics. In I976 , the program was extended 

to include QnSt atlit ion of pumps and windmills. The proyr:im was fur

ther extended in 1973 and expanded to include a siallow well program, 

and installation of diesel-driven pumps and windmills on borehoLes.
 

In this latest expansion phase (stage 3, 1978-80) the estimated
 

Australian contribution is Australian $1,763,000.
1 /
 

--Japan International Cooperation Agency, Water Master Plan
 

Kilimanjaro Region, prepared by the Water Master Plan Team, December
 

1977 (in eiqht volumes). This study covered the entire rplion of 

Kilimanjaro with respect to existing facilities, future requirements,
 

and recommended ,omesti and irrigation schemes to be implemented. The
 

total cost of the recommended schemes for the Kilimanjaro Region con

sisting of surface water, boreholes, springs and furrow irrigation
 

systems through 1995 are estimated at T/shs 136.5 million.
 

The projected implementation program for the Same and Mwanga 

distris Onth Vmonr-tic and ifr ication) incluides 3 schemes for 

rural water production at a cost orf Tshs 6.9 million, and a Same 

urban scheme at TOOsi;; 3.2 million. Recommended technical studies 

and field tests are aurrontlv .nderway as part of the first phase 

of implementation &f the MaF:,r Plan. 

Two current troAsportation projects being financed by foreign 

assistance which will impact upon part or all of the study regions 

Ls the reimahilitation and paving of the Morogorro-Dodoma trunk road, 

end the rehabilitation and expansion of the Tanzanian Railway Corpora

tion lines which Link Dar Es Salaam and Tanga to Kili:anjaro . Arusha, 

Dodoma, Singida, Taooara, Mwanza and Kigoma. The road paving project, 

being financed bv Brizil, is expected to be underway shortlv, while 

the railway project, heing financed bv Canada, has been underway for 
a / 

some time."
 

1/ Tanzanian 'ater DeveLopment Pro:jct, Stage 3, Quarterlv Report No.
 
L0, - L)tt1979 for the .strai.an Development Assistance Bureau,
 
Depar:eh.et of Foreign Affairs, Australia bv Snowy Mountains Engineer
ing Cornoration.
 
i/ For more information on the railway project see Part II!-C.
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B. Agriculture
 

1. Ariculture's Role in the National Economy and in the Study Zones 

Agriculture is the main economic activity of Tanzania. It accounts 

for about 39 per cent of the Gross Domestic Product and a'out 7S per cent 

of the total value of e . rts.- Thanmaor agricultural esports are cof

fee, cotton, sisaL, cloves, tobacco, cashew nuts, and tea. About 84 per 
.)/ 

cent of the labor force is employed in the agricultural sector, 2 while 

nearly 60 per cent of the agricultural productiun is at the subsistence
 
lee.3/
 

level.- For the three regions of this study, agriculture also dominates 

the economic activity. For e:a:nple,in Dodoma region, about 37 per cent 

of the rural population is :resenc]v engaged in agriculture (90 per cent 

cf the males ind per cant r the females).- in 1974, about A per 

cent of the popu l ation o: Dod:u:a region was reportedly dependent upon 

agriculture for their livelihood.- ! 

Nearly all of the agricultuoral labor in Dodoma region is self-employed, 

with agricultural workers renresenting less than one-half of one per cent. 

Similar conditions recariin4 the role of agriculture prevail in the other 

two study reions, Sinvida ,.d the Same/Mwanga districts of Kilimanjaro. 

[anzonin Kan ta l. land area of about 800,000 km-. About 20 per 

cent or this land area is cropped, of which 10 per cent lias fallow for 

var:ing eriods of time. The other 80 per cent of the land iren s made 

up of roug4 gra:ing (ran.,iand or indigencas brush) of whih cpproximately
6/ 

reserves or forest reserves.-
IS per cent is designated as game 

Estimates of land use for two of the three study ragi:ons, Dodoma 

and Singida, show that for Dodoma, smallholader cultivation occupies 

about 31.7.000 hectares, or 7.8 per cent of the region's total area, 

while for Singida, the smallholder cultvation tocaLs ahout 138,000 

hectares, renresenting just over 5 per cent of the rgion's area (see 

Tables V-3 and V-4) 

' 
l/ The Unit,, .op: b1in of Tanzania, The Economic Snrv,. !977-73, printed 

by the Govern:ment P-inter, Dar as Salaam, Tanzania, 1.79. 
2/ The 'or!.d gak, orLd Develonment Renort, 1979 , Anne:: , p. 162. 
3/ Comput ad from data in The iconomic Survpv 1977-78, Table 1, p. 12. 

/ he . ional emonran:ic Srv.. ,of iiz , 1973, .is :tad in Tan, 


zAni Doomn irt::- IDEP, ".. . , 1079.Pain pr 1 " lnao 
5/ C.I.D.A., Docioma Reion Intywrated Rurl 7ev,:':aent Plan, January 1975, 
p. 20.
 

6/ Food and A4ricuitura ,r i n ' /L)sa, .ev..n.ent Countr.
 

Studies, Voi. LH, Rome, Deembe, 1977.
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TABLE V-3
 

LAND USE BY DISTRICTS, DODOMA REGION- /
 

Land Use Categories, Area Per Cent of
 
District and Region (Hectares) Land Area
 

Dodoma
 

Smallholder cultivation 140,000 8.7
 
Rough grazing 1,490,720 90.9
 

All other uses and unused areas 7,680 0.5
 

Total 1,638,400 100.0
 

Kondoa
 

SmalihoLder cultivation 110,000 3.4 
Rough graz ing 8,4,170 64.7 

All other uses and unused areas 351,430 26.9 

Total 1,305,600 100.0 

1Dwanwa 

Smalhoider cul tivation 66,972 5.9 
i, cugh g~ 1.;, 806,913 70).3 

..DC rrinches 36,440 3.2 

All other uses and unused areas 228,870 20.1 

Total 1,139,200 100.0 

Dodoina Recion 

Smallholder cultivation 316,972 7.8
 
Rough ;razin4 3,1L1,808 76.9
 
NDC ranches 36,j-0 0.9 

All other uses and unused areas 3q87,980 14.4 

Total 4,083,200 100.0
 

l/ Most data are best estimates onby from 1969-71. 

Source: From Studv , £ Frisibiiit § D oi.. i I~i.e .oci: E:.tnsion 
Proi'. ct ,or Fr,ur.s on Smal.l Holdi:vcs in Tan,:inia With Eiihasis 
on SemiajrL: ,ras, prepared bv ii K. Pare. 1).J.N. Contract ,o. 
AiD+CRI-o Ii-:', :Ia rc: 6, 19q8 
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TABLE V-4 

LA',D USE BY DISTRICTS, SINGIDA REGION / 

Land Use C.rcories, Area Per Cent of 
District and Rcgion (Hectares) Land Area 

Singida 

Smallholder cultivation 
Rough grazing 
Low altitude woods and forests 
Urban, rocky, swamps, etc. 

60,000 
982,020 
217,500 

7,680 

4.7 
77.5 
17.2 
0.6 

Total 1,267,200 100.0 

Manvoni 

Smailholder cult ivation 
Rough grazing 
Low altitude woods and forests 
Urban, rocky, swamps, etc. 

32,500 
1,096,250 
1,663,300 

36,250 

1.1 
38.8 
58.8 

1.3 

Total 2,828,800 100.0 

I ramb a 

Smaliholder cultivation 
.R: h -4razin, 
Urban, rocky, swamps, etc. 

65,000 
6S4,550 

31,250 

8.3 
87.7 

4.0 

Total 780,800 100.0 

Sinida Re n cn 

Smallholder cultivation 
Rouch grazing 
Urban, rock', swamps, etc. 

157,500 
2,762,820 

75,180 

5.3 
92.2 
2.5 

Total 2,995,500 100.0 

I/ Most data are best estimates only from 1969-71; others are from 1976-77, 
Australian Development Assistaincc Bureau, Singida Intucratel Livestock De

l nt St: .', ",ol. 1, n. 33. 

S 'urc: : 	 From Kidv of nasibiliv of De'.'. .iny a Livestock'.'.:.E : tnsion 
Projac for Fm:e:r: on Small Ho.l,:ings in Tanzyna i.ith E:phasis 
011 oI:Ar_-ls, propared by G1l E. Pate, D.J.M. , Contract No. 
AI- ,:.,i-oL. - ', iMarch 6%, 1980. 
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About three-quarters of Dodoma region's land area is in rough 

grazing, while for Singida region this category exceeds 90 per cent 

of the total area. It is interesting to note that for the Dodoma re

gion, Mpwapa district had the 1.aust quantity of smallholder cultiva

tion in 1970/71 and presumablv in 1971'05 v .su2 (si:aw the Dodoma Region 

Integrated Rural Develomen t Plan of .ionuarv 175 siows essentiallv the 

same percentages of cultivable land by districts is that shown in Table 

V-3). But in 1978/79 it was the most important maize district in the 

country. Of course, this could occur for reasons:two first, there 

have been increases in cultivated areas since 1970/71 or l974 (which 

is probably true) and secondly, Mpwapwa obtains greater yields on the 

land which it cultivates, which also from all fio .! reports is true. 

Unfortunately, sim ilar data to those shown in Tables V-3 and V-A 

are not available for the Same/Mwanga districts of Kilimanjaro. If 

they were, it is highly likely that the percentage of cultivated area 

(but not total cultivated area), would be substantially higher than 

that for Dodoma and Singida regions, par:icularly in the Pare Mountains 

where most of the population lives.
 

3. Ari cultural Prct ic"., 

a. 	 lntroductin 

This discussLon of agricultural practices with regard to 

food and cash crops leals with Dodoma and Singida as largely homo

geneous regions, since the crop husbandry is similar. In the case 

of the Same and Mwanya districts of Kilimanjaro region, some of the 

agricultural practices differ from the other two regions, and thus 

these differences will be pointed out. 

b. 	 Food and Cash Crops 

(1) 	 Shifting Culti,.,atrin 

Agriculture as practiced in the Dodoma and Singida re

gions has Keen dcpndent for many years upon the traditional 

methods of shifting cult ivatLon coupled with the production 

of subsistence crops. Both regions have very little developed 

irrigation, and thus have ,Wnn:eendent upon erratic and in

adequate ra ins in many 'pr ts < h1, twn regions. 

Shi : L: cultivation in Tanzania involves moving into a 

new area; clearing the Land thron,.ch c 'ting and burning; 
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and then planting, weeding, cultivat2Ag and harvesting the
 

first crop. The land is then left fallow for anoter two 

to three years, while other plots are beina treated in the 

same 	 manner. Although leaving the land fallow allows the 

soil 	tertilitv to rejuvenate itself, destruction of the 

vegetation cover often times leads to serious erosion be

fore 	 the new weeds, native grasses and brush have had lime 

to take over.
 

The ash residual from burning of the vegetation, which 

is left on the land, also Adds to the soil fertility, but 

complete destruction of the vegetation without an immediate
 

replacement cover crop such as legumes, f0llowing the harvest

ing of the inZL1 cereal crop, leads to the erosion problem 

mentioned previously.
 

Shifting cultivation has been practiced to a lesser ex

tent in the Same and [lwanga districts of Kilimanjaro region. 

This is largely because the mountainous areas of these districts 

with their dense oopulations have an acute land shortage, es

pecially in the North Pare Mountains. There has been some 

shifting cultivation on the la ins, where :ar:els o land 

are largelv owned by people who live in the mountains, but 

this type of cultivation has been quite limited. 

(2) 	 Continuous Cropping and Intercropping 

In recent years, continuous cropping has begun to evolve 

for a number of reasons. Among them are the following: 

-- The ujamaa program, which has brought rural families 

together into the vil lages with more or less defined bound

aries. The ability t, engage in shifting agriculnure is 

thus limited as more of the new village land is developed; 

-- The growing populat!Dn and increase in livestock 

have put pre .ure on land usa and land availability: 

-- Prohibition against clearing native forests; and 

-- Encouragement by the government of intercropping of 

cereals such as sorghum and bulrush a illt '...hfta when 4rown 

in combination tend to reduce the chances of crop failure. 

Of even greater importance in the present intrcropping pro
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gram is that of legumes being planted with cereals. The
 

legumes increase the fertility of the soil by largely re

placing the nitrogen absorbed by cereals.
 

Intercropping has been a normal pracice for many years
 

in the Pare Meuntains of Same and 'Iwnnga districts,1/ but 

the practice was not always aimed at increasing the fertility
 

of the soil. For example, coffee and bananas (and occasionally
 

fruits) are normally interplanted. Although a major reason
 

for this incerplanting is to provide shade for the coffee
 

trees, 
the bananas do provide an additional food subsistence
 

crop, and at the same 
time increase utilization of the scarce
 

land. Maize, beans and cassava are also interplanted in
 

these districts. In this instance, the beans 
(a legume crop)
 

do serve to restore fertility to the soil.
 

(3) Areas of Cultivation
 

The average size of areas of cultivation in the three
 

study regions are small, since they are representative of
 

smallholders utilizing traditional methods of 
hand cultivation 

limited by the size of families. 2/ 

In the Sinaida region, the average area cultivated in 

1975 was reported as 1.6 hectares (3.8 acres).- For the
 

Dodoma region, the Dodoma Regional Development Committee
 

(RDC) established three acres as a minimum for each family 

to cultivate, of which two acres were t be in food crops 

and one acre in c:ash crops.-Va.ricultural crop specialists 

in the region indicat-ed that most of the farm communitv had
 

exceeded this minimum, with actual 
area of cultivation now
 

averaging 3-5 acres for food crops, and 1 :cre 
for cash crops. 

The average Earn size in the Same/Awanga district is euimated 

at somewhat less than 1 hectare (2.1 acres) in the Pare 

Mountains with :1. of it under cultivation .very year. Qn
 

]/ See urea, i Resource Assessment and Land Use Planning,
 
Universitv of Dar as Salaam, A\ro-Fconomic, Zones of North-

Eastern in-i,,esearch Report ,. 13, Oct. 1970, p. 63. 
2,' lhere are xcepcins to this in some areas such as Kondon 
and frmba districts where a substantial_ number of oxen are 
hen utlizd for ploughing and <nlt:ivtion. (See (7) Farm 
Pwur of this uction.)
 
3/ Australian DT.velopment .\ssistance ?-urea,1, Sinvidn integrated
 
Liv.',stock Dev, pmentr Study,, V ue 1, p. 36. 

-4/ ITi!, r:,iL ,n P r,- ! . iv i : .'.rk i lt,,r;il Develo:ment 
wfkr , D-w r 



the plains areas of Mwanga and Same the farms are estimated
 

to average from 1 to 2 hectares (2.4 to 4.8 acres), wiLh
 

most of the land cultivated, although on the larger farms
 

is often left fallow.I/
some Land 


(4) Crop Type,
 

The major crops among the cereals grown in the Dodoma
 

and Singida regions are maize, sorghum and millet (bulrush
 

and finger). Maize is the primary and preferred subsistence
 

crop (and a major commercial crop) although the people also
 

consume the other cereals., Other food crops grown include
 

sweet potatoes, yams, and cassava (which are planted as
 

famine reserve crops), mixed beans, small quantities of cow

peas, pigeon peas, and various fruits and vegetables. To 

this listing from Same/wanga, one must add sugar cane, 

bananas, and paddy. The so-called cash crops, which are also 

largely food crops of a type, but are grown primarily for com

mercial purposes, include the oilseeds (sunflower, castor, 

simsim (sesame), groundnuts), grapes, cotton and tobacco. 

Other cash crops of _reat Lo M;,angaiiurtatne Lom,zne 

districts Are coffee, cardaoem and sisal. 

The government is encouraging the planting of new varieties 

of sorghum (Lulu and Serena), which are more drought-resistant 

than the traditional varieties. Similarly it is encouraging 

the expansion of bulrush millet, which is also of a drought

resistant type. An expansion in sunflower production is also 

being urged by government officials in both the Dodoma and 

Singida regions. Improved seed for this crop as well as some 

castor and sesame is being distributed to a number of the vil

lages throughout both regions. This is a part of the national
 

Third Five Year Development Plan which seeks to stimulate in

creased oilsed production among other agricultural goals. 

Growers of grapes in the Dodoma Urban and Rural districts 

are strongly urged to expand production in order :o provide an 

assured and adequate supply to the new winery to be constructed 

near Dodoma town. 

1/ BRALUP, Aro--cmomic Zones of North-Eastern Tanzania, pp. 63, 66. 
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(5) 	 Soil Erosion
 

Soil erosion is a very serious problem in many parts of
 

all 	three study regions. Along with shifting cultivation,
 

and 	 the cultivation of steep slopes, overstockin- and over
grazing of livestock have been the major causes o the erosion. 

One 	 of the hardest hit areas is the rolling hill country 

of Kondoa district in Dodoma region. The situation became so
 

bad, entire villages along with their livestock were movcd out
 

into 	other more favorable areas for settlement with additional
 

conservation steps being taken by the government to 
try and re

claim the old areas--a process which will require many years,
 

if at all successful.
 

Soil 	erosion has also become a serious problem in the Same
 

and 	Mwanga districts, partlcularlv in a wide belt of relatively
 

flat 	country adjacent to the hi lhway and extending north from 

Same 	toward Moshi. 
This problem has come about by converting 

grazing land to farming land which in turn has caused floods 

and erosion. The result has been the creation of a near

dc-urL area. Te go vcrnn.i"t is c,<wsidering moving out the 

people and cattle to pussibly the >Iorocoro region, but no action 

has thus far been taken. 

Soil erosion is also a major problem in the mountainous 

areas of the Same and Awanga districts with coffee and other 

crop cultivation being practiced on the st- p slopes. Some 

growers have used contour banks or terraces, part iu I r l, for 

their coffee plots, hut the practice is by no means widespread. 

There are a l]a r:le number of known measures which can be 

taken to reduce sa l erosion, but this requires an improved 

land/management program with trained technicians, a wide

spread educational arocram proviiinc direct contact with 	 the 

producers, and stron4 cove rnment backing. (See Dodoma Region 

Inte&raqed Ru.raL DevLonment Plan, by C.I.D.A., january 195, 

on "Methods of Controlling and Preventing Erosion," p>.23.) 

As indicated previously, the government is aware of the prob

lem and is taking meosures, but the situation is desperate 

in many areas.
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(6) Fertilizers
 

Little chemical fertilizer is presently being used in 

the three stud: regions, even for the commercial cash crops 

such as cocfee, cotton, and tobacco. This reflects the of

ficial governmunt p, vl'that smaiholders not be encouraged 

to use such fertilizers at the present tine bcause of inade

quate crop husbandry, and unfamiliarity with its use. For
 

example, the Coffee Authority of Tanzania is not recommending
 

any use of fertilizer to smallholders because it is considered
 

a waste of money and energy as long a, the husbandry of small
 
1/ 

coffee farms was insufficient.- The CIP (Coffee Improvement
 

Program) initiate.d in 1.978 is concentrating upon improved
 

farm husbandry (through proper pruning) to increase yields. 

With the satisfactory completion of this program, the growers
 

can then start using fertilizers.
 

An additional reason for not encouraging chemical fer

tilizer on a widespread basis for all areas is chat it requires 

adequate rains after application to be of any use. In fact, 

if tac re . r not nuf-fi,:w=it and consistent rains aLteL appli

cation, the fortili: Lr nav reduce crop prnduction to a lower 

level than if the fertilizer had not been applied.-' 

Green manire i .d ..tihough only by a limvited number of 

the producers. All three of the regions hixe larze quantities 

of manure, since it is estimated that "each animal will produce 

one tcn of manure per ' mn of which h0 per cent (600 ... ) can 

/be collocted from the niyht corrals. "- - Since the 1978 census 

shows that the three study areas have a total cattle population 

th sof 2,.,000 hcad, mans that a potential annual suiplo
 

nearly 1,500,000 metric tons is available for use.
 

l/ See J.S. Nirren, R om-,rt :n the rerti1 izor ',,,i re':ents in
 

Tanania, Laren, .11. (USA), April 25, 1978. Ar. Garrun re
ported that mithough officially the smaliholders are not on
couraged to use commercal fertilize rs, it is known that several.
 

are huvin4. He then ItimateS th. ,Mantitv at 3 -',ent a:
 

the quanriv. used by the cco:, pLnt .
 
2/ See C.I.D.A., Dodoma Region inte rated Development Plan,
 

1975, p. 3.
 

3/ C.I.D.A. , p. .
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The present difficulty with this huge potential manure
 

supply is that it doesn't happen to be distributed evenly
 

throughout the country so that all cultivators would have
 

cattle corrals next to their fields or within very short
 

distances. I somae localities the corrals are relatively
 

close, but in nthers they may be miles away. Even two or
 

three miles are quite long distances, when the producer has 

no way of transporting the manure except by back or head
 

carry. To alleviate this situation, the farmers have been
 

urged to utilize their oxen and donkeys for transport, but
 

this 	program has met with difficulties in many areas because
 

of traditional concepts against use of such animals for draught
 

purposes of an.' kind. Other difficulties have been the lack of
 

experience of the personnel in training the omen, insufficient
 

funding for ox-training programs, and insufficient interest on
 

the 	part of the extension agents. An additional problem as

sociated with greater ise of green manure is that substantial
 

number of farmers have not been made aware of the value of
 

the 	vreen manure as a sti.mulAnt to production, even though
 

increased use of farmyard manure is one of the production
 

strategies in the Third Five Year Plan for achieving self

sufficiency in food crops.
 

A bright e::ception Lu this resistance to using animal 

power for transport is in Iramba district, in which 296 ox 

carts drawn by ox teams are being utilized. The district 

also has about 1,900 donkeys, which the District Agricultural 

Development Officer reports aire mainly being used for trans

portation. Ox cart transport, tion is a lso slowly being 

adopted in Sinjida district. iramba and Sinida districts 

have sina!! .ox'art man~iacturi ng shops which combined are 

turning out about 2oDP .p rts per year. 

(7) 	Farm Power
 

Thu tradit onal agricul tural implement used in the three
 

regions is tiu n.nd hoe or "jembe," and it is wielded much
 

more by thewomen than the men, although in certain areas men
 

were seen working in the fields, primarily for "eeding pur

V:-16
 



poses. The childreo, when not in school, were also seen 

working in the fiel , with the hoe. The amount of land 

which can be cultivated by a hand hoe is, of course, quite 

limited. in re-co'nition of this fact, and in the desire to 

increase agriCU tILra mod production in work iny Lward the 

national goai of food seIf-suff ici oncy, ox-training programs 

have been introduced no promote the use of oxen throughout 

the Dodoma and Singida regions as well as in other parts 

of :he country.
 

Aside from the Kondoa-and Iramba districts, which al

ready had begun to use oxen, the effort has not been success

ful. In recent discussions bv the consultant with knowledgeable 

officials, it was indicated that an additional attempt would 

be made to develop vore interest in training and utilizing 

the oxen for that purpose. Such a program is being included 

in the Dodoma Interim RIDEP. It provides for the strengthening 

of old o:.-trainin4 ce-nters and of training units, with an 
estimated cost of about T/shs 1/20,100.W \bout 11,000 hectares 

are cui'saLCd innuall y by draugOhC animals (oxen) in te Kondoa 

district of Dodoma. ue:rly 18,000 oxen have been trained for 

this purpose in the district. For the other districts of the 

region, loss than 500 hectares in all are cultivated by 

draught animals. 

In iramba district of Singida region, 42,336 oxen were

2/ 

used for ploughing and cultivating in the 1978/79 season.--

One estimate of the advantage of using oxen is thut the 

time required for an ox plough to plough and harrow one hectare 
• '3/

are rcuired by hand.-is 8 man-days, while 65 man-days per hectare 

c. Livestock 

(1) Introduct ion 

Information and dat' on livestock practices were obtained 

by the consultant from rsonal interviews with knowledgeable 

1/ See Dodoma Interim RIDEP, Volume LIT, pp. VII-lO through 
VII-13. 
2/ Data are from District Livestock Development Officer, Kiomboi. 
3/ Australian Development Assistance Bureau, Sinzida Integrated 
Livestock D,vol.opment Study, p. 36. 
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persons associated with the industry both in Dar es Salaam
 

and during the extensive field survey. Secondary data
 

sources were also used to supplement the interview informa

tion aid data, among them a comprehensive survey of the 

traditional livestock industry by a team from Texas A & M1 

University in 1975/76. This survey covered seven regions

1/ 

including Dodoma and Singida.-

(2) Traditional Management Practices
 

Traditional management practices for livestock prevail
 

throughout Tanzania. Approximately 90 per cent of the cat

tle in Tanzania are estimated as being raised under the
 
2/

traditional management practices.-- This means that the
 

traditional herdsman keeps his livestock primarily to meet
 

the nutritional needs of his family. It is thus a sub

sistence enterprise. But in addition to the necessary
 

supplies of meat and milk which he derives from his herd, 

he also engages in the intermittent sale of his cattle which 

enables him to fulfill his other subsistence needs. 3 / Hides 

and skins a-r additiolil products wilich [ILobtains from an 

occasional slaughter o his Iivestock, and which are used 

for both home consumption needs as well as a source of income. 

The herd also serves as one of he few methods ava.ilable 

in a largely subsistence .econom\' to accumulate capital and at 

the same time to serve ;is 'hede against inflation. In ad

dition, the hcrd is -n insir:-rnce policy aiz~inst starvation 

during the recurrent dry seasons or the less frequent at 

severe droughts which occur in Tanzania. 

Additional, purposes w-1hich thu herd serves are of a 

social nature and include the use of cattle is a dowry (pay

ment of bride wa th), Is a prest ie racto r. and in accordance 

with triha .. these coOc a! Fac tors ,,,ro foundtradition It 

to be of relativ,: Iv minor importancu (according to the Texas 

A 1M surve v), aompred to those of an economic natiire? 

previously dis,'ic,-d. 

1/ See Tan:7anin 'vc. t st oc- :-c a t Subseator, prepared hv Texas 
A nice r it tor t:o SV. . y",InIfor itrn atLiona 1 Develop

ment , )ctob r 1 )7(. 
2/ Ibid., "Ir ev C Tradit Iona] Livestk Industry, Vol. 1. 
"51 K,.. -t,.is, I vi'!;. '. >'onoi -t T'<:.L'I'LC, ,& 

,_ 1 



An additional complicating economic factor at the
 

present time, which may very well reinforce the herdsman's
 

desire to :etain his cattle is the fact that with the economy
 

at a low ebb, the opportunities to purchase exchange goods
 

are much more lirnitcm In addition, with rising cattle prices
 

in recent years, the tLraditional herdsman is now receiving
 

more money per head (with little additional expenditure in
 

production), thus he need sell fewer cattle to meet his ad

ditional needs.
 

It can be concluded that for whatever reasons, economic
 

or social, the traditLonal herdsman in Tanzania does retain
 

his livestock for much longer periods of time than those
 

prevalent in the non-tracitional sector of the industry. For
 

example, average age cf slaughter cattle in the study regions
 

from the traditional herds were cited as ranging from seven
 

to ten years, while the national cattle ranches were re

ported to he selling at an average age of :oout Four years.
 

This abnormally long retention of cattle has led to
 

serious n'erstockiny. Stckin4 rate trials at Kongwa Pasture
 

Research Station over the years indicate that good natural
 

pasture can carry one adult steer to 4 hectares (a ratio of 

1 to 0 acres), althpunh these figures can vary according to 
1/ 

season and locality.-


For the Dodoma and Singida regions as a whole, natural 

grazing is considered to he of the fair variety, and thus a 

stocking rate of I animal to 3 hectares is generally con

sidered as necessary. Estimates of stocking rates for thu 

Dodoma re'in sihow the fol lowing in terms of number of hec

tares per Ilivestock unit. 

Dodoma Ru:a ind Urban I.15
 
Mpwapwa 3.27
 
Kondoa 1. 5 

Region 1..79
 

Source: Dodoma Interim RIDEP, Vol. IV, Anne: VIII, 
. , i I _.
 

i/ As quoted in .T.D.A., Dodoma Re-ion Intenrated Rural
 
Develonmant Plan, January 1975, p. 50.
 

V- 19 



Based upon the above accepted yardstick, the region is 

definitely overstocked. 

Overstocking and overgrazing are both very serious prob

lems throuhout the Tanzanian livestock industry, and es

peciallv so for the semi-arid conditions of the two study
 
1/


regions, Dodoma and Singida.-' These are two of the basic 

causes of soil erosion, which have been previously referenced 

in this section in the discussion of agricultural practices 

in crop production. Ia addition to the erosion problem, 

overgrazing also causes a decline in the quality of the
 

pastures, since the better natural grasses tend to be re

placed with lower quality, less productive, and less palatablE
 

types. Removal of the grass cover also encourages the re

growth of brush. 

4 Supporting Services 

a. 	Credit Institutions
 

The major credit institutions serving the study regions are
 

the National Bank of Commerce (NBC) and the Tanzanian Rural De

velopment Bank (TRDB). The Tanzanian Cotton Authority also pro

vides credit to cotton growers in the Singida region and the Same/ 

Mwanga districts of Kilimanjaro. 

The NBC provides short- and medium-term credit to commercial 

shops in the villages, other businessmen in the towns and govern

ment officials. The TRDB provides short-, medium-, and long-term 

credit to the villages, district development cooperatives, and a 

few individuals for the purcihase of farm implements, seasonal in

puts (fertilizers, seeds and pesticides), maize mills, tractors, 

vineyards, livestock, fishery, r,,ral transport, and other types of 

economic ventures (see Tables V-5 and V-6). The terms of the three 

types 	 o; loans granted bv TRDB are as follows:
 

Tv_%, Period Rate (7!)
-_(-:ime Interest 

Short-term Up to one year 7.5 (for villages)
 

9.0 	 (for institutions) 

10.0 (for individuals)

Medium-term 2 to 5 years 7.5
 
Long-term 5 to 25 years 7.5 

1/ See C.DI..A., Dodoma Region In:egrated Rural Dvelopment
 
Plan, January 1975.
 



'1AFI.L V-5 
'ANZxNI A RRL{,I. D!VIAA)PII'H:)T bANK, D )D()i'IMA RIEGIO)N I.OAN I')RTFOlI. IlO, 1972/73 THROUClt 

I)IK(l'I .;:M , 9N (T/siIs) 

Loan 
Category 1972/73 1973/714 197.'4/75 1975/76 1976/77 1977/78 1978/79 1979/80 Total 

lide; and skins 84 , 8-4 3 - . 84,843 
Ti-ators 719,110 193,515 - - - 120,000 - - 1,032,625 
V i nivards - 500,0(0) - - - 192,400 562,565 1,254, 95 
"Ia i ., ! mi15 - 47,170 42,550 - 354,030 962,714 546,20(1 1,952 ,604 
Trp. (muss & lorries) - - 1,185,825 682 ,347 - 1,230,750 - - 3,098,9"22 
Raicths -- 990,606 1, 32 ,300 1,41.5,821 - 3,727,727 

St oes --- 41 ,010 - - 46,010 

SLa:s lIinputs
(fe-rtilizrs, seeds, 

p c.i ticitdcs) 
- - -__411,131- 2,809,312 3,220,443 

Po i L 
ilt1ti- ........ 

) 
115,501) - 115,500 

F" rm i4iwl t s .... 495,000 4!,800 536,800 
SL,, , . ..... I 755 ,000 - I , 755,000 
I;siI v1..... - 51 ,875 - 51,875 

'fotal 803,953 693,515 2,223,60L 2,092,207 1,415,821 1,704,780 3,983,620 3,959,877 16,877,374 

Sou-ce: Records of TRIM) offLce, l)odonma. 



TAB. E V-6
 
TANZANIA RURAL DEVEI.OPMENT BANK, 
)O)OMA REG(ION LOAN PORTFOLIO BY DISTRICTS AND
 

NUMBER OFl V ILLAGES, 1978/79 

La l IoaP, m a)d aolla 

Category U rban Rural Mpwapwa Kondoa Total 

Vi neyadils (T/shs) 192,400 - - 192,400 

No. o! villages 51/ - _ _ 1 
Mai:-e mills (T/shs) 55,837 311,919 311,919 283,039 962,714 

No. of villages 2 11 11 10 34 

)12;aon iIIpIt S (T/slhs) - 131,500 160,500 119,131 411,131 

N. of villa s - 17 23 15 55 

lPoultry (CI/.Is) 11.5,500 - - - 115,500 

No. of villages 1- _ _ - 1 

1".,ra imle1.nmcnts (T/shs) - - - 495,000 495,000 

No. at villages - 7 7 

Starage (l/slis) 267,000 390,000 643,000 455,000 1,755,000 

N. of villages 4 6 10 7 27 

Fishery' (T/slhs) 21,875 - - 30,000 51,875 

No. aI vill Iges - - 1 22 

I(otalI lI s (''/slls) 652,61.2 833,419 1,115,419 1,382,170 3,983,620 

N". of ,illagcs With loans 7 34 44 40 125 
['otal no . of villages (1978) 35 123 11.0 152 422 

I't-r ctllLat , vii lages with loans 20 28 40 26 30 

I/ l t.'i'I Lo i I iV dtlajIS. 

Soumrce: 
 [. IaLtLa are from records of [R)IB, Dodoma Branch, while number of villages by 
dist rict Iare from 978 pop ulation census data (unpublished). 



Over the past several years, the volume of loans issued by
 

the TRDB in the three study areas has increased very substantially.
 

This pattern is most clearly shown for the Dodoma region, since
 

data were made available for a longer time period than for the 

other two regions. The TRDB annual loan volume for Ddoma in

creased by nearly five times, from about T/shs 804 ,000 to T/shs 

4,000,000 in the period 1972/73 to 1979/80 (Table V-5). The pat

tern of growth was not continuous, however, but rather was subject

1/ 

to alternating peaks and valleys about every two years.- In the
 

past two years, the volume has held steady at the high of nearly
 

T/shs 4,000,000.
 

Another characteristic of the loan portfolio for the Dodoma
 

region is that it has become much more diversified in the past two
 

years, with emphasis being placed in particular on seasonal inputs,
 

storage facilities and farm implements, along with additional ex

pansion of maize mills and vineyards (Table V-6).
 

Distribution of the 1978/79 loans §or Dodo:na region among the 

districts shows that Kondoa district received the largest amount 

(T/shs 1." million) fol lved r]selv 4- >M.wan, witi TMshs 1.2 

million. Dodoma Rural and Urban were each below T/shs 1.0 million. 

Only about 30 pr cent of the total number of villag-s in the re

gion received any loan financing in 1978/79, one of the two largest
 

years since 1972/73.
 

Loans issued bv TRDB in the Singida regio, for 1979/80 totaled 

T/shs 3.9 million, appro:.:imately thiu same amount as the Dodoma re

gion in that year (Table V-7). This represents about a 40 per 

cent increase over the 1975/76 loan volume. But in 1976/77 and 

1978/79, the innua1 loan volutmes had dropped well below the 1975/ 

76 base. The loan program of the TRDB in Singida has concentrated 

upon financing rural trinsport, maize mills a .d farm machinerv. 

Coverage has been e-tremel s.mall, numbering, for example, only 

12 village loans in L979/30 in a renion which contains 328 villages.
 

TRDB loan ,perations in the Same and >Mwanga districts, conducted 

through the Moshi Braincil, are small, totalW2a: oni. nine loans with 

a volume of about T/shs 2.3 million during the entire period January 

l/ The .i3hrp drop in loans between 1975/76 and 1.976/77 reflected 
the aftermath of the economic crisis of 1975. 
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TAN;:AN IA RUlM.I0EVt.l l'Ml:ErT IABAN , 
TAIM!l. V-7 

;1N(;IIt)A p!.(;IiN LIOAN 
(I!/:;hs ) 

PORIT'1,10, 1975/76 TO 1979/80 

lc ll 
,uid 

(;.IL gr 
Tt,,e 

5 
0I 

aid ''uber 
B rrok',_.r" 1915/76 1976/77 1977/78 1978/79 1979/80 

.. al 

No .ot 

.....o I 

i plulits ('lbl 
viI I ,A ,s 

i t, I .',1 

cco) 1,052,297 
I 

1,153,178 
I 

812,549 

1 
1,794,074 

1 
-

ril;l 'Ii-.wi:*i-r (1Inurics 
. ii i CS 

d'-- I-

F i-IlUil c i I,,rv 

N,. ,I i , I 
. jIi'.,'l I i V.i -

and buses) 637,887 

I5[,028 

-

-

-224,06 

1,923,775 -

-
3,292,300 

4 

2 

S"in I I -:;c ilI i :iJ-st ry (maize 
. .. . 

C;,t ,< .. i< 1 .11t 1 't:.; 

Liv.i , 

inlLIs, etc.) 78,614 
2 

1 

900,818 

40,000 
1 
--
-_ 

-

108,302 
4 
--

1,372,069 

112,1.28 
5 

Is-

414,988 
8 
2 

N . , i i v i (111a Is. 

OtiLl 1";1m V1.ah-C 
TotiiI ,!. o I ans 
No. vil lag, receiviig loans 

2,826,644 
9 
7 

1 93,178 
2 
2 

4,216,695 
8 
8 

1,906,202 
6 
6 

3,931,350 
19 
12 

Source: l.onanm data liidud by TRI Singida Branch. 
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1, i73 through February 1980.-- Most of this activitv has occurred 

during the past two years. The loans between the two districts have been 

split on about a 70/30 ratio (Same/nwanga). Major loan categori-s in 

order of importance "ere: rui.n! transorz, farm machinery, and grain 

mills. These three c~itugorfas accounted for about 80 per cent of the 

total loans. Six of who & nc loins were made to villages, with the 

remaining three going to cooperatives and 'ndividuals. 

The credit operations of the Tanzania Cotton Authority for
 

its growers consist of providing fertilizers and insecticides at a
 

subsidized price, while seed and bags for harves are provided free.
 

Villagers can pay cash for the fertilizers and insecticides or
 

the amounts duo can be deducted from their accounts at harvest time.
 

Credit facilities ware doumned cdequate by a T DB official 

in one of the study reginns, although he p inted ou t tat there 

was a shortage of bank staff to assist the villagers in the prepara

tion of feasibility studies to determine the justification for the 

loan aoplications. Crtainv one can seriousiy question whether 

credit 'acilities a.e adequate in the Sin4ida region and the 

Same/Mwaaca districts of Kilimanaro, with only 12 loans made to 

villages over the past half dozmn or so 'ears. Even in the case of 

Dodoma -' ion, loans to 30 per cent of LhIe viiages anear co fall 

short of being adecuate. 

One 5f the problems associated with financing by the TiRDB is 

that farmers at the present time have co travel a long way to 

their offices. For exa'-'La, TRDB h'; its offices oniy in the 
regional heidquarters of aach region. Q the stuy regions, these
 

are the towns of Dodoma, SingiJa, and Noshi. Tl'he local TRDB manager 

in Dodoma mentioned that th" agency had p',fans to establish branches 

in >pwawa and KUndua districts, if the plans are implemented, it 

will he of real assistance in reducing this problem. Other nossible 

branches mioht be considu.red for Singida (.for exama .u, at 

Manvoni And Hi boi), .nd possible at Same for that portion of the 

Kilimanjaro reg.ion. 

l/ Data were provided ny,'the TRDB, Moshi rinch, Kilimanjaro. 
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h. Extension
 

There is a definite need to improve the agricultural extension
 

service of Tanzania if substantial increases in agricultural pro

duction are to b achieved. Among the deficiencies of the present
 

service is the lack of staff, both in quantity and quality, as
 

well as a lack of viable programs, field supervision and communi

cation with the farmers.
 

The government has recognized the deficiency in trained man

power and has established a policy that calls for the assignment
 

to each village of nP gricultral extension worker in crops and
 

one in livestock. The Ministry of Agriculture is making every
 

effort to implement this policy throughout all of the regions by
 

increasing the output of its training institutes, but the nap is
 

large and will require some time for it to be substantially reduced.
 

The required staff expansion in the extension 3ervices to meet
 

the government's policy can be 
seen in the various districts of the 

present stud'. For example. Dudcma region has a staff of 122 

agricultural extension workers, of which 12 are in the Regional
 

Headquarters, and 11.0 are stationed in villages of 
the four
 

districts as :ollows:
 

Dodoma Dodoma 
Urban Rural Mpwapwa Kondoa Total 

No. of ext. 
workers 29 50 47 35 129 

No. of villages 35 122 110 154 421 

Ratio of ext. 
workers to 
villages 1:1.20 1:2.44, 1:2.34 1:4.4 

Source: 	 Office of the Regicnal Development Director, Dodoma
 
interimn RIDI-P, V l .m 111, January 1980, p. VII-6,.
 

TotaL vi]ag : 1e achieve the poni. " c 1n. of one:i...nts to 

agrLculturl .xtension person per vil lage would thus be 421. 

This indicaLes that about 290 addit ional agri ultural extension
 

workers would be needed. During chn 
>st th ree year. , however, 

an average W. on iv 12 agricultural e::cension workers have been 

assigned to the rc4icn. ' 

L/ Ddoma n.,ri:P_ iJ P, VL. 1.11, p. VII-64. 



An important consideration in the village coverage by ex

tension agents is that in the nine districts of the three study
 

regions, numbers of households per village range from about 300
 

to well over 600, with areas cultivated involvino several hundred
 

acres in many cases. Po.ssibilities of direct personal contact
 

with the farmers under the present situation are remote.
 

The national policy requirement applicable to the Livestock
 

portion of the extension service is that one Livestock Field As

sistant (LFA) be assigned to each village. The LFA is a certifi

cate holder after two years of training at an Agriculture Insti

tute. Since there are only 46 Livestock Field Assistants in the 

Dodoma region, they can serve only about one-third of the total
 

number of villages. To try and close the ;ap and thus provide 

some assistance to the bulk of the villages, crash courses are 

given in various basic aspects of livestock operation to students 

(primary school leavers) who have completed seven .'ears of school

ing. These p'ers3ons are then employed as Livestock Field Attendants. 

Under the present circumstances, this stop gap measure is definitely 

worthwhile, but such persons cannot be considered as trained manpower. 

In Sinida region, a similar situatien prevails. Irmba 

district, for example, has a total of 42 agricultural extension 

staff, including the District Agricultural Develennt Officer 

(DADO) and his small starf." Since there are l1] villages in the 

district, this means that the ratio of extension workers to villages 

is 1:2.78, and indicates that an additional 68 or so field staff 

are necessary to achieve a 1:1 ratio. Actually, the DADO reported 

that his staff is able to make contact (although not adequately in 

all cases) with about 75 villages during the year while the balance 

receive no Kelp of an', kind. 

In the Manv,,nL district of Singida region, there are 13 agri

cultural agents for the 62 villages of the district, equivalent to 

a ratio of agents to villages of i:.08, while in the Mwanga district 

of Kilimanjaro rea on, there are 13 extension workers for the 47 

l/ Data .r. from the Annual Roport of th., District AgriI tural 
Development Officer, Kiomboi, Iramba, 2/29/1980. 
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villages, equivalent to a coverage ratio of 1:2.61.--


The livestock extension service in Iramba has 115 staff mem

bers, but 56 of these staff members are Livestock Field Attendants,
 

while in the Singida Rural district, 45 of the 118 livestock ex

tension workers are Livestock Field Attendants. Of the 51 live

stock extension agents in the Pare (Same and Awanga) district in
 

1978, 19 were Livestock Field Attendants.
 

The consultant on Extension Service for the recently-issued
 

Dodoma Interim RIDEP has recommended a series of actions for
 

strengthening this service which is applicable not only to cnis
 

region but to other regions as well. His recommendations are:
 

"(1) Provision of meaningful functions for the extension 
staff; 
(2) In-service training;
 
(3) Work programming;
 
(N) Regular work supervision;
 
(5) Improvement of the existing incentive, discipline
 
and itaff placement systems; and
 
(6) Imp-rvement of staff mobility by the provision of 
additirnal transport facilities. " 2/ 

A brief explanation of each of the recommendations follows: 

-- Undo r~co::x::enda a nu::br () , it ; proposed that with 

the assistance of the Coordinator of RIDEP, a realistic work pro

gram being drawn up each 'ear through the assistance of the Co

ordinator of RIDEP, the Regional Agricultural and District De

velopment Officers and the staff. It would consist cf a series 

of proven technical packages, and would be backed up with periodic 

and annual reviews identifvin g problems and progress and would in

corporate such actual field data as hectares cultivated, and pro

duction (in contrast to the present estimates). Supervised field 

trials on farmers' plots would be an essential iU:redient of the 

program.
 

-- :\ regular in-service training program for all staff is 

contemplated under recommendation number (2) above. It would 

include a series of seminars for region'il and dist-ict staffs, 

and training senlobnq in each disrri:t for the fiold workers. 

I/ Data on extension workers in each of the districts were either 
provided directLv Nv the DA-DO and DLDO or were obtained from their 
annual reports. 
2/ See Vol. II, Yorkin Papers, p. VI-;6. The following discassin 
of these recommendations was summarized from paes VI-66-V0-71. 
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--The work program of recommendation (3) would include the
 

drawing up of a representative sample of growers to be visited
 

on a regular timetable. Through rotation of the sample yearly,
 

it would insure the eventual coverage of allj armers. 

-- In view of the laroe size of the districts and the number 

of extension workers involved, the fourth recommendation calls 

for regular supervision of the field workers to be achieved 

through the establishment of supervisors at the ward level under 

the jurisdiction of the DADO. Each supervisor would cover about 

8 wards, and for Dodoma region this would require about 12 super

visors. Ward visits would be made by the supervisor twice a
 

month to each ward under his responsibility, while for the bal

ance of the time he would be engaved in extension work.
 

--Recommendation number (5) encompasses suggestions to over

come the apparent lack of motivation on the part of many of the
 

present extension staff. It is pointed out that the previous
 

recommendations o:f an improved work crin, in-service training, 

and supervision should help in :otivating the personnel. In ad

dition. it is rcommendSd that rdi rrf hut on of staff be made 

where inequitable situations are disclosed, such as with Dodoma 

Urban, which has proportionatel. more and better trained personnel
 

than the other districts.
 

--The need for improvement of staff mobility, the last recom

mendation listed above, is one which this consultant encountered 

throughout his visits with the Regional and District Agri cultural 

Officers of the three study regions. The RIDEP consultant recom

mends that four-wheel drive vehicles, lorries, motorcvcles and 

bicvcles be made avail ab le to increase the :ne:bilitv of t', existing 

staff. The motorcycles and bicycles would be inancud by the 

workers with a 'cvernmunt allowance currently in forto to finance 

the operation. 

An additional provision, not mentioned in connection with the
 

above recomm:nendation, is the need for an adeqruate a].location of
 

funds to purchase ,asoli ne for the vehiI les. A number of the 

District Agricultural Development Officers visited by the con

sultant mentioned that they did not have s,fficient funds to 
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purchase the gasoline to effectively carry out the necessary
 

field work.
 

Another aspect of the recommendation of staff mobility not
 

mentioned in the RIDEP report is that of the nced to 
improve the
 

rural access roads. All of the District Agricultural and Livestock
 

Development Officers in the three study regions mentioned that 
 the 

poor condition of the roads was an additional constraint which
 

hampered their ability to utilize their existing staff more ef

fectively in field work. Instances were also cited of inability
 

to distribute hybrid seeds to certain villages because of bridges
 

being washed out, or closing down of some livestock dips because 

of the inability to deliver the chemicals during certain periods 

of the rainy season was also mentioned. 

Finally, this consultant encountered a number of instances 

during his field survey in which key agricultural officials (Re

gional and District Agricultural and Livestock Officers) had been 

transferred to their present posts only 
a few weeks or few months 

prior. In those cases, they had not had sufficient time to become 

acquainted with th: .gricu!tural situation in their areas of juris

diction. In one district, for example, both the agricultural and 

the livestock development officers were new to their positions, as 

well as the branch manager ror one of two parastarals serving 

the district. This constant shifting of key personnel among 

the regions and districts does little for continuity of programs 

or for achievement of results. The 4overnment should review its 

policy of key technical personnel tranEfers to determine whether or not 

it is being overdone. 

c. Marketing and Pricine 

(1) Crops
 

Crop procurament of most commodities in the three study 

rogions (as well as throughout the country) is carried out by 

the governme.t parastatals. The National Milling Corporation 

(NMC) is the only government procurement agency for six 

cereals (maize, piddy:, rice, wheat , sorghum, bulrush millet 

and finger millet), cassava and beans. The General Agricul

tural Products Exort Corporation (GAPE!) concentrates its crop 
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,urchases upon the oilseeds, primarily castor seed, sunflower,
 

sesame, and groundnuts, as well as small quantities of bees

wax and gum arabic. A third government parastatal, Tanzania
 

Cotton Authority. , purchases all of the cottcn cro.,n in the 

three distric(ts of Singida region, anti Same and >1wan, dis

tricts of the Kilimanjaro region. Tobacco, grown in tIe Man

yoni district of Singida region, is purchased by the Tobacco
 

Authority of Tanzania, while coffee, a major crop of the Same
 

and Mwanga districts of Kilimanjaro, is procured by the govern

mental par-stc:tal, Tanganyika Coffee Board. A sixth crop
 

procuremeilt parastatal operating in the study area is the
 

Tanzania Sisal Authority with responsibility for purchasing 

the sisal grown in the Same and :Iwan-a districts (as well as 

all other regions where sisal is grown). 

A detailed analysis of the parastatal procurement bv 

each agency for tie study rc.";ons on the basis of individual 

crop tonnages by region, district anG administrative divisions 

is contained in section .
 

tr crops p ':cIL: c " *-,uiu t-g S 2 inn t1les re old 

small local markets, part £cularlv in the towns containin2 the 

district and regional headquarcers. !n addiciLn, not all of 

the tonna'-cs of cro7)n in which :arketin is controLei b' the 

parastat'3is is actually sold thro-i, these of- icial channels. 

Among the controlled crops identified during the consultant's 

field survey as bein, sold! to, a less or areater e:tent outside 

official channels were maize, groundnuts, finver millet and
 

cardamom.
 

The national trend of .zoc crop auraiases (he si:.: cereals, 

cassava and beans) by NMC has been rapidly upward from their low 

Doint in 197./75 (the droucht .ears). In 1978/79, nurchases of 

these crops totaled 8....O tons co!:p.ired with 226 tOO intons 
i/ 

1976/77 and about 85,000 tons in l97 /7 - Maize, which is 

,he country's major subsistence cram ;.s '. as the major com

mercial f)od cron, accointed for i:h a ncrease. 

1/ Ministry of .\griculture, Price . c'. .:,. mmendat ions or 

tile 1980-3 1 A._ i 1I-tur Pr , '. ' iew. , Anne:,: L Cere:iis Sum
mary ne Price Proro ca s, Sente:rher 9-,p. 



The increases in production reflect favorable growing
 

years, encouragement by the government to increase sorghum
 

and millet production in the semi-arid areas, and significant
 

increases in producers' prices.
 

Dodoma region provided 17 per cent of NMC's total maize
 

procurement in 1978,79, while Mpwapwa district (the source of
 

most of the region's maize with sales of about 31,000 tons in
 

1978/79), became the nation's most important maize district.
 

Marketed production of oilsecds representing purchases
 

by GAPEX has also been up during the two most recent marketing
 

years 1977/78 and 1978/79. Tonnages of about 17,400 and 22,800
 

were recorded for these two years respectively. In the pre

vious four years, however, marketed production had declined
 

significantly from about 19,900 tons in 1973/74 to 14,200
 
1 /
 

tons in 1976/77.- The decline in the marketed production of 

oilseeds on a national basis is attributed to a growth in local 

consumption of groundnuts; greater emphasis on food crops and 

other cash crops; insufficient knowledge of oilseed husbandry 

Wn many arca.-d 10-. nlon jor-.ics to prumote oil

seed production, and finally the low return to growers in 

comparison with competing food crops.21 

Procurement practlcas of NiIC and CAPEN are essentially the 

same in the study ra,ons , with regional headquarters and 

Amain depot, a]ong w.ith branch offices at depots in the districts 

on a selected hasis, since not all of the districts K.v, depots. 

The crops are purchased by NMC and GAPEX through the of

ficials of the r,'-stared huving villages who act as agents
 

for the parastat us. The vii la-e offc-i< r':cuiv advances
 

from the parastataLs to pay for thu crop purchvases at the An

nounced Producer Price. and receive :r the account o:f their
 

villages a total ivyment of 9 cents : r ro i, (PD
ki ':- '..!C ,ents 

per kilo from GAPEX-' L cover the handling, storage, admin-

I/ Minisrv ,ora Acr'irit, ru, Price Polic Recommendations, Anne:.:
 
2 Oilseeds, %, t-"her 1979, a. 5.
 
2/ Ibid., page 6.
 
3/ The higher payment by GAPEX reflects the highe -value cash
 
crops compared to .i(C's food crop purchases. 
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istration and other functions performed in the procurement
 

process. This payment is known as the Village Development
1/ 

Levy.- Transportation of the crops to depots is the respon

sibility of the procurement authorities ('MC :nd GAPEX). The 

authorities utilize thir own li.ited tric::io facilities sup

plemented by a large number of private operators as well as 

occasional equipment available from the Regional Trading Com

pany (RTC), a transport parastatal. The private operators
 

and RTC are engaged on a trip basis. The rate for an intra

regional haul for the account of AMC of a truckload of maize
 
2/
 

from Kondoa to Dodoma is T/shs 1.30 per ton-kilometer.- The
 

actual cost to NMC for each trip, however, is douhle the rate,
 

since the charge is based upon both the cutward haul and the 

return haul. For the above Kondoa to Dodoma truckload of 

maize, the freight costs would amount to T/shs 408 per ton 

based upon the distance of 157 kilome-ers and doubling of the 

T/shs 1.30 per ton-kilomet=w rate to reflect the round trip. 

,Wen one considers that the current producer's price of maize 

(1930/1) is , 7,r ton, o.tran cost o .4,,,l rt 

per cent are ,:tremel. high. 

Some basic iroblems associated with motor carrier rate 

ustructure are that the rates do not reflect diffr ncs in 

the value of the ;oods being hauled. Other problems with this 

type of rate is that it does not r, lect diffarences in road 

conditions or surface (pav'ed, ,ravl or earth) nor coes it 

make allowance for short hauls versus long hauls. The former 

are incurred at a hiLher cost, incu the proportion of waiting 

time to running time is 4rcatr. 

The truckers have recnnizec, these deficiencies and on 

occasion have re:used to do to carcain areas if there has been 

much rain or will wo only if the jovernment will raisp the 

rates. The truckers will ilso :void wherever possible serving 

11 For additional ,etai.s on tK -rop pricireent, sue M.A.
 
STack ct,' d.. onn.r4r lt=ra .. aret n," Do =ni :terated
 
Development Plan, Annex IV. September 20, 1979.
 
2' Rate cuoted 'y an official of the Re"icnal Trading Company,
 
Dodoma Branch Office, as of lanuarv 25, 198n.
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villages which are located within a few miles of the depots.
 

Producer prices are fixed at the national level in Tan

zania for 13 food crops and 11 export crops with price dif

ferentials within certain crops reflecting differences i?"
 

grades and varieties (see Table V-8). Annual reviews are
 

made each year based upon in-depth analyses of each crop by
 

the Marketing Development ffireau, Ministry of Agriculture. 

The government announces the prices for these major crops
 

(except for coffee, sisal and sugar) in the fall of the year
 

prior to the new purchasing season. For example, prices for
 

the 1980/31 purchasing season were announced in October 1979.
 

The prices are uniform throughout mainland Tanzania.
 

Table V-8 shows that overall percentage increases for
 

food crops ranged from 29 per cent to 110 per cent during the
 

period 1975/76-1930/81, while for the export crops, the range
 

was 50 per cent to 108 per cent, excluding cardamom, which is
 

in a class by itself in terms of pricing.
 

(2) Livestock
 

The TanzaniaLivstuck aior-...ion (TLC, a 

government parastatal, has the responsibilitv for the livestock 

marketing facilities throughout Tanzania. It also serves as an 

order buve'ar for the r::v and the national livestock institutions. 

Auction marke,s are conducted by TLMC at 1.11 market locations in 

the three rtgions involved in this study as shown in the 

tabulation below: 

No. of No. of 
Region & District Markets Region ,5District Markets 

Dodoma region Singida region 

Dodoma Rurl 22 Singida Rural 13 
Doduma Urban 6 Iramba 16
 
Mpwa pwa 16 '!anv on i 9
 
Kondoa 22 -


Total 38
 
Total 66 

Kilimanjaro region 

Mwanga & Sume 
districts on-lv 7 

Sales are conducted at the markets from twice a week to 

once every c' o to three months. Two markets in the study areas, 
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t'R t11(:l.Ils' IIAS OF 't ScIIEIIIII) (Ril'S [OR -I980/81 WIT HI ISIORICAI. DATA To 1975/76--1 /MAIN 

- -'- - -i i- rl- '_ (__lt__ _g.)r 	 Overal I Ptr-Crmp 	 1975176 1976/77 1977/78 1978/79 1979/80 1980/8- cenigL 

Il l'e aser 

M~la i..75/80 80 85 85 100 10(1 29.0 
I'ad1ly 100 1.00 120 120 150 175 75.) 
,..0I 100 120 1,15 125 135 165 65.0 
(:.1:sv; - Maknla Cif 50 oO 65 65 (-5 62. 5 

- I3Itiigzi 33 40 50 50 50 50 31 .6 
Si i Iii lt 80 /85 95 20) 200 200 150 81.8 

r ' II,,t11 I,r Is1 75 90 I(0 100 100 100 33.3 
mi Ikit 

(:I ,tillll.t s 	 200 250 4 00M 400 400 12 110.0 
(:.;tr :h..I 75 75 	 100 100 lO0 120 60.0 
SI~lil l,I '1r - [,l-, 100 IM 1)5 170 170 180 80.0 

1 i r.I 100 110 150 15(0 15(0 160 60.0 
- dI Iici 75 80 125 130 -1140 150 100.(( 

Si!,Ii mn ;t:: ) 200 250 300 330 350 400 1(0.0 
CI)lr, 35-220 210-230 22--2 50 230 230 250 4 1. 2 

_'-: t _-_,,>r &'! 

(:oti,, -	 200() 230 240 300 320 (0. 0ti 	 20 
- i; 100 100 115 1'2( . 130 150 50.0 

(:l. ii :- - S(G 105 110 115 (135) 170- 170 180 71 .4 
- I(; 95 95 M00 (125) 140 -1 140 150 57.9 

).1 , :F1 700 740 740 740 880 1 ,050 50.0 
I i re 300 45(1 520 520 625 625 108.0 

- I;lrl I .y., - 480 4I0 480 650 650 
(rLFl ll Ic.i-)---: 65 70 1 10 1(1 110 110 69.'2 

Iy'r. rili 	 - (1". 1 050 650 ('( 650 750 I ,100 100.0 
- 'r. 550 550 5,A) 600 700 9)50 72. 7 
- ';r. 1 24 500 650 85(1) 1(11.9421 .'4 . 
- 'Ar. 400 i)o '000 460 60() 750 87.5 
- ';r. 5 - -- / - 6/ 550 o5O -

Ca rdI m Im - 2,8((1 i,(( () (30110) 5, ([d-'(5(100) 5, 50(0- 5,500 6,(00 .114.3- 1 
- I1 2,100 2,100 (2000) 1, 500-- ('3500) 5,00) 5,000 5,000 138.1 , /, / , 	 275.I 1 201 500 (19(O) ,510- (25'.00) 4,500 4,500 4,50027. 



TAK EII.l1KV-8 

PRODUCERS' PR'ICES OF MAIN SCIIEIUILIED CROPS FOR 1980/81 WITH IISTORICAL DATA TO 1975/761/ 

Producer Price (Cents per kg. ) 
.... 

_ Overall Per-

Crop 
 1975/76 1976/77 
 1977/78 ]178/7
 9 1979/80 1980/81 centagc
 

Increase
 

E.>port Cro's (cont ilued)
 

(;caleC1 250 350 350 350 400 
 400 60.0
Beans-  -
 200 200--350 350 
 350 NA 
 -
-
 175 175-275 275 275 
 NA
 
- 225 225 225 
 225 NA 

1,/ i-xcu hd of l-c"' :tlt sisal since tLh, pri-cs i dl noL bueen announced as of October 9, 1979.
2/ Price in ,net w,' inpuit credit reCavi1 i Lc t- ('l/ssl 0.40 per kg.).3/ Pri ces I l" [.'; II olvicalS alnouncetd 1V MiuoisLry of Agriculture after consultation with NMC, no national 
kri's pri lorto' 19it/17. 
Q/ l'ilCtcw q7,I, pr vi ous priecshown in brackets. 
6/ [il' ct iv. ,Ltdi 197 l 8,crV il us Sprice hOW11i n bral.: ts 

lll:
SMu cc ' t ill IB)* c Iolpt u Ruu rea t, N in ist cv o1 Ag rilturec, Producer Prices for the Main Scheduled 
Crcops, 19/2/7 i-I9iSJ/8I , daLted October 9, 1979. 



one in Dodoma and the other in Same/Mwanga districts, sold
 

no cattle during the past year. There were also a number of
 

other markets during the past two to three years which were
 

closed for varying periods ranning up to several months due
 

to outbreaks of hoof and Mouth Disease, Anthrax Disease,
 

and cholera.
 

Fees are charged by TLMC for use of the market facilities
 

which amount to T/shs 20 per head of cattle, and T/shs 4 per
 

head of goats and sheep. The tabulation below of the amount
 

of these fees collected by TLMC in Dodoma region during the
 

years 1978 and 1979 shows that total fee income for 1979 was
 

up about 9 per cent over the previous year with a volume of
 
1!
 

T/shs 729,000.-


DATA ON MARKET SALES AND TOTAL FEE INCOME BY TLMC IN DODOMA\
 
REGION, 1973 & 1979
 

No. Sales Total Fee Income (T/shs)
 
District 1978 1979 1978 1979
 

Dodoma Rural and
 
Urban 249 211 376,714 344,896
 

Mpwapwa 156 152 84,6S0 90,184
 
Kondoa 192 176 206,848 294,350
 

Region Total 397 539 668,20- 729,430
 

Source: Memorandum to Gen. Mgr., Tanzania Livestock Marketing Co., 
Ltd., P.O. Box 20669, Dar es Salaam, RE: Dodoma Area 
Markets Inc. Comparisons by H.F.D. Sahali, Zonal Mgr. 
Dodoma and H.A. Carnenter, LMA/"TAU/Dodoma. 

The average number of head :rt sale were also somewhat larger 

in 1979 than in 1978 (T/sh. J1153 nomparud with T/shs 1,119). 

The combined districts of Dodoma Rural and rban (not separated 

in data tabulations) iccounted for 17 per cent of rhe total fee 

income in 1979, while Kondoa district contributed in per c:ent. 

In 1978, however, the share of the Drdoma Rural. and Urhan had 

been 47 per cent, And that of Kondoa. 31 per cent. 

N;early all of the livestock (cattle, goats and sheep) sold 

at the central markets are trekked from their home grazing areas. 

I/ Similar data were -.mt available f-r Singida rogion or the 

Same and Mwanga districts of Kilimanjaro. 
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Upon arrival at the market, the goats 
and sheep are separated
 

from the 
cattle and sold in another part of the market. Once
 

the cattle are sold they are branded with the new owner's brand, 
w: ile the sheep and j'uL have an ienc if[vin mark put on with 

paint or red ochre. The livestock are then trekked to slaughter 

facilities in the villages or towns within the region, or if 

destined for movement outside the region. they are placed in 

holding grounds for two weeks under quaraT tine. They are then
 

vaccinated against 7lackwater Fever, Anthrax and Hoof and Mouth
 

Disease, and are dipped to eliminate ticks and other insects.
 

From the holding grounds, the cattle may then be trekked 
to the
 

nearest 
rail loading point (where such facilities are available),
 

or may be trekked long distances over stock trails or moved by 

truck to the ultimate destination. A :ualification needs to be 

made, however, with regard to trekking of immature cattle, 

goats and sheep. In those instances where the trekking dis

tances arc long, some buyers will truck these animals from the 

markets to the ultimate destinations. The reason, of course, 

Q "t h"-* . er uni:lis fLutn ti.:. Canitor St nj 00c Aig0rs 

of a ona troek. F"or e::anp ie, tr-kkin, of atE, to Arusha from 

Dodoma recuires About LV days, and even the mature cattle may 

lose substantial weight on these lon treks. 

In the Dodoma and Sinnida regions, which are two of the 

five regions with a surplus above regional requirements, cattle 

are used to supplv Dar e Sm, as vell as other deficit re

gions such as ArusK , Tanga and Mbea. 

Most of the cattle moving from Dodoma to Singida regions
 

to Dar 0s Salaam are shipped by rail. The rail servicu, .however, 

leaves much to be desired. Livestock specialincs ip the field 

reported that snip pe rs may n:'Nen have tn tair 30 days for the 

rail cars, in addition to the fact that during the trip shrinkage 

losses as high as 30 per cent and death losses of l6 per cent 

are common. 

in contrast to the cattle shi;ronts, the Dodoma Rural Dis

trict Livestock Development Of ficer reports that most goats and 

sheep go to Dar es Salaam by truck. 
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Stock routes exist for trekking the cattle from Dodoma
 

and Singida to Arusha, as well as routes for trekking from
 

Dodoma to Tanga, and from Singida to Mbeya. There are also 

numerous stock routes for trekking cattle within the two re

gions. But cattle buyers have complained that in a number of 

instances the routes (established by TIMC) may not have been 

cleared, may rot be close to villages where they can have a
 

place to eat and sleep, and may lack sufficient wcer or grazing.
 

In view of this situation, a number of the buyers wi'll avoid
 

the routes and move cross country. In addition to the recog

nized deficiencies in: a number of the stock routes, the de

cision to bypass the routes may also be influenced that in 

this manner, the buyers can avoid paying stock r.te fees as

sessed by TLMC for maintaining the facilities. 

On most occasions, active competitive bidding takes place 

at the TLMC marketing facilities between such participants as 

local bntchers, butchers from other areas, traders from other 

areas and TLMC buying for the Dar es Salaam market, and national 

institutions. 

TiMC's share of the livestock market has declined sig

nificantly over the past five years, according to industry 

specialists. Part of the decline has been due to the increas

ing sales ouside the markets (direct sales to private traders).-

Another reason is that TLMC has fixed price contracts with the 

institutions for which it is buyng. Vith the rapidly accelerat

ing costs of transport and other marketing cost increases in re

cent years, it is forced to keep its bid prices a: the market as 

low as possible. It is thus not competitive wi :h pri'.at e traders 

on a large share of the market (the better quality animals), and 

thus must settle for a smaller market share consistina of the 

poorer q]ualitt animals. 

5. Production and Markete. Surnlus 

a. introduct ion 

I/ In the Mpwapna district, Aoats are trucked directly to the Dar ES 
Salaam market because of the higher prices being paid there compared 
with the revional .arket. Sales outside the market are not illegal 
at the present time (except for sales into Kenya), although there is 
some attelpt to have them declared so. 
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Tanzania does not have a sound agricultural data base.
 

Reliable statistics are not available on 
crop acreage or hectarage
 

planted or harvested, production or yields at the national, regional, 

district or ad inistrative division iuvels. Given the importance of 

agriculture in thc na Lional economy thiis is a serious handicap to the 
government and Lhohrs when socking to evaluate the sector in terms
 

of its capabilitv and counstraints, progress or lack of progress,
 

productivity and for general planning purposes. 
 For example, the
 

national Coffee Improvement Program, which began in 1.977, 
was based
 

upon estimates for the Kilimanjaro region of 28,000 hectares, and of
 

99,500 hectares for 
the entire national program. Subsequently in
 

Phase I, which required an inventory of the coffee-growing areas, it
 

was determined that Kilimanja-o region actually had about 55,000
 

hectares, and other regions additional hectares as well, with the 

result that the total for the country was revised upward to 172,148
 
1 / 

hectares.-


Experience of the consultant 
 in the field revealed that base

line data for the agricultural sector (and others as well) are not
 

maintained Jn a continuino basis at the regiional or district of

fices. Although regional and d istrict agricultural officers and 

the: r staffs were mast rucra Lieo in at temptin- to nrovide aro

duction data ,nd/or alro harvested by major ,rotns fo1 Lheir par
ticular district or re'icn, in mianv instances rhe data prepared -,,ere
 

of a fragmentary 
 endlimited nature with re-ard to coverage and
 

comparabilit.' b :ares, crops, years, production and vields.2/
 

In most instances, thi Oroducti'n and 'uc 00 rea.ce and aectarage 

planted or h,.rvostea wre basec1con osntimates hv the staff. There
 
is nothing inherent],., ,.,:re)n, with the sti!,ation -roc ss, provided
 

Project, of 
""re,,,ntu i .'.c r te nt: na 

./ M!arket in _ D'- Io;ment Bureau, MA,/,.DP 'iinistrv 
<'' _e r' (L "a*ondiusrv, 1973, p. 10. 

2 'T" . ( onsnfntnt rec ived, much va,,- in- )r-i.tion rom tae m-s,4in< I nd ii:t :°it at~rircultrr-. :.-a Liv,: ,' -vt-vet 0 qt;:: officers 
v o p:- (2nt,

rtlar ,etan u ral ,'i ri tcu]Iral t t)n i t hu speciJ: c areas 
inc 1ad inc,, .ong anv ,)tners, tw. eindvarbeties ,C cronis, marketing.and -i;nso ,ot "o a cn, ' atm "1o '~u,it~ a ~ 
take rui e.5, :.-tt;, is ese and '. in ,iI, L: 1 istan ,-s :_;t 
:nembc ron - iLher the st-a:' rLheo0Ln t A1r[cuJttoral Deve- ,)ment
Officer or the District Li,.esto 1. De nt -ficeCr de hi sel f 
ava' labe t .'001o.av t.e consul ant and ,.r-an-e for the la ter to 
interview off[i ia I f the )r rstatat n marc agencies 7,RDB and 
other acnc is. 

V-,4D 
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that followup field work can be carried out to review and revise 

the estimates on the basis of hard data. The problem in Tanzania 

is that the agricultural recional and district offices do not have 

sufficient mannower, trauspcrt 'ceiiles, or ibnds to orate then 

in order to carry out adequate ?.luo,. worII in tcw fe]d. 1 ' Poor 

road conditions were also centioned as an additional obstacle to 

the followup work. 

A further complicating factor which tends to increase the 

burden of the agricultural statistics followup work is the fact 

that so much of the food crop production is of a subsistence nature 

with consumption taking place on the smallholder farm. Statistics 

on this type= of production are difficult to obtain, since the com

modities do not enter the m:arketplace, where sales records are 

generally maintained. Even when commodities are sold, however, 

it does not necessarily mean sales records are always available. 

Reportedly a substantial percentage of the total sales of agricultural 

food and cash crops in Tanzania are sold through private channels 

with no record of the sales. 

agric ult ira] :rop census. )at a : rm such .ai census, if conducted 

properly and pub! Pshed on a tiaely basis, would per:nit the establish

ment P or te :-Lrsc tire oif a ir-m base w' hich would Ite present 

status of agricultlire. Tt wo 1i also remit Meanir u;P comparisons 

to be made in the future *n tli,_ ,misis.,)f additional -special surveys 

and censuses. ALt iou gh in ' , ,.nsu.; was.ig,'. "r conducted in 

1971, partial resuIts of data nearly ten years old are just now 

being, readiud f or -ubliction. .Pat i that o,_d are nut very useful 

in evaLiuating tL e :.resent- Cz',ia. igricul.ural t:conomv 

Given the above situation reardLnin the status of Tgricultural 

statistics ( withiaciolin iim , boations t, be found in tie other economic 

sectors, .:;,ali iadlstm', , ;m-trv ishing, etc.--seesec. C., Part V), 

the consultant is reommendlug that a 0ase line data system be estab

lished on a a:onti n ,ng hasis . u that reliable statsti-s can be 

availabLe o r -urroscas i a'mrove'.; pl:nnin , ... -,i '' b i.itv stu,.dies, 

monitoring and evaluating projects "after they have been implemented, 

and fOr othier worthwi :icpurposes. See Part I. i. 

I/ For tuirthr d(iscussi.on of the extension staff, see 3.a. of 
this section. 
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One bright spot on the horizon in the form of improved
 

agricultural statistics is that of 
the 1978 Livestock Count in
 

mainland Tanzania. Although this Livestock Census 
encountered
 

numerous nrohler,s .hich necessitatJ rescLduing and thus re

quired a r,.,ativ21v long time span to complete te count , tile
 

census is gener ally regarded as one of the hest nationwide counts
 

carried out for many, vears.- / The prolonged time period in carrying
 
out the count probably compounded the error associated with census
 

data since some cattle may have been double counted or missed com

pletely through movements during the lengthy period. But in spite
 

of this, the results are perceived as being safely useable for
 

planning purposes.-- Data from this census were provided to tLe con

sultant by each of the District Livestock Officers in the study areas.-


In the absence of firm production data, the Ministry of Agricul

ture (KILIMO) publishes estimates of 
annual crop production for a
 

number of the major crops on a regional basis. Since the crop pro

duction data are- estimates they need to be treated in that vein.
 

b. 	 Food and Cash Crons
 

(1) 	 Esti at2d Pro2'r'-n 

Given the aLove caveat, estimates of major crop production 

are 	shown in Table V-9 
for 	the Dodoma and Singida regions for
 

the Period 1974/75 throuoh 1977/78. Altiough 1973/75 were 

disastrou, draught years for agriculture throuiou[ Ta' zania 

and esoeciallv for the Dodoma and Singida reg ions with their 

semi-arid climatic charac terii-ti 4 /,:-- te dat in Table V-9 

show this impact to have been especiil Iv sc rong oni y in 1973/74, 

while for the remainino the is miixed thattwo "..rs pattern so 


it raLses :-ome otan abot es t .- r
1ioates th 	 .ample, the 

,I/ '.inistry f Agrk 11ulture The 197 Livestock mt in .,,ainland Tan
zania and e )o:,nd inJ Sulnnlv SuP'u, Spt !:Iber 1970, p. 20. 
2/ Ib Ld. 

:r,),,Ct[,:..
_- / :, ,:SEi,','tLs :l <% scc ;n r'or Sane and M.wanaa ,d_.tricts 

since th. h1i 1oint oI Foo, Crap Stat.stins contains only regional 
est:iiamatts v ,'c . A,.thai,_i th c onsultan ans provided with pro
duction .st ats )r tc,_ two dt -; lhi Ic in the f Ld, the un
ap~in-d i n n < St.IC L-, na lnt-i pr"vente-d the ir se. 

4/ hile on "iold i-Lnt.rv'Ti.,- 1: Siida,aL I Cials reveale t hat tihe 
arce sal t water ak, aear Singida town hlad c__.mletely dried up 

durin4 the .mriit inc; n cht ohetownspeople were dil<ins up the 
salt fram the lake tn 'or:t home and commercial I use. 
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TABLE V-9 
ESTIMATED MAJOR CROP PRODUCTION OF DODOMA AND SINGIDA RE-

GIONS, 1973/74 THROUGH 1977/78
 

(METRIC TONS) 

Region Years 
 Five Year
 
and Crop 1973/74 1971/75 1975/76 L976/77 1977/78 Average
 

Dodoma
 

Yaize 32,000 60,000 43,946 23,900 63,5A6 46,879
 
Sorghum 24,000 47,500 58,099 
 45,200 131,646 61,289
 
Millets 15,000 22,213 
 44,750 72,280 118,171 54,483
 
Cassava dry 
 690 703 1,380 480 8,569* 2,104
 
Sweet potatoes 1,850 
 950 1,131 3,950 3,950 2,366
 
Mixed beans 1,200 200 615 400 600 603
 

*Raw cassa'a 

Singida
 

Maize 
 5,600 15,248 17,550 13,780 18,961 14,227
 
Sorghum 
 29,314 42,575 40,887 40,405 63,255 43,287
 
Millets 
 20,098 23,717 19,900 26,998 52,566 28,656
 
Cassava dry 3,901 3,928 4,321 4,321 5,757 
 4,445
 
Sweet potatoes 22,080 
 17,807 21,000 21,200 2,829 17,023
 
Mi:\ed beans 
 141 296 129 120 8 138
 

Source: Bulletin of Food Crop Production Statistics, 1903/61-1977!78, Statistics 
Section, Planning Division, Ministry of Agriculture, Dar os Sail.aam, 
April 1979. 
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estimate of maize production in 1974/75 of 60,000 tons for
 

the Dodoma region is shown to have been exceeded only by the
 

1977/78 vaear. But NC purchases of cereals including maize
 

in Dodoma region during 1974/75 were zero, and in 1975/76
 

only 6,000 tons, whila in 1977/73 purchases of maize
 

amounted to nearly 13,000 tons or about 8 per cent of all
 

NMC maize purchases for that year 

For the last two years of the data (1976/77 and 1977/78),
 

estimates of rising cereal production in the two regions coin

cides with the generally favorable rainfall which has pre

vailed. Favorable rainfall conditions were also experienced
 

in the 1978/79 crop year, with the result that NMC cereal
 

purchases in both Dodoma and Singida regions were at record

high levels. This is especially so in the case of the Dodoma
 

region. Estimates of food crop production and of data on
 

marketed food crops tnrough December 31, 1979 indicate that
 

the 1979/80 food crop production in Dodoma and Singida regions
 

should be reasonably good although well below the 1978/79 
season. 

The early season rains .of 1979/80 were late in coining to the 

Dodoma and Singid, re-ions, with te result that in certain 

areas, early MaizO plantings were lost. Additional crop loss 

also occurred as the result of heavy f!ooding in pares of 
Dodoma regon during arch 1980.

(2) Marketeci Surplus 

(a) Dodoma rcio 

Within Dodoina rc.gicn, Mpwapwa district is the major 

source o the region's marketed surplu; of food crops, 

as shown in Table -10. Over the three-year period 

1977/78 through 1979/80 Mpwapwa accounted for about 56 

per cent of the region's marketed food croe tonnage. It 

1/ It is also intere.sting to note that desp ito the highly favor
able crop year of i)78/79 in Dodoma and Singda reciona, portions 
of Manvoni ;and dramb,1*str i.at s in Sinida region received e:.ces
sive rains ,n:, . .s- mit r hmid..! Jd rl 'munns.2/ '.[ar: ued, me!.Ir .e ia dv'17 Lt)],d u a sis:S : in]t r %o: ,] r-oa): ,' 

this study roers to purchases oif toso crops 1v te parastatali
marketin:, acencis. Dat. -ire not .'."i la - e ie oton cuantity 
clandestine or oti er ,ri'a:i t rae. n : whicoh :oos on in thoz re
gion, alt!home' h ti,' s .it: a.':'r,4'r i ous , - c i s :rd otoer 
knIlm)'.I.e(d )1a ~earsans lP!i ',Ato it r'i oht represent at l:ast 2(0 
per cant am thn r tn 
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TABLE V-10
 
MARKETED FOOD AND CASH CROPS, ODOMA REGION BY DISTRICTS, 

1977/78, 1.978/79, AN 197730
 

(METRIC TONS)
 

Food Crops 	 Three Year 

District 	 1977/78 1978/79 1979/80 / Average 2/
 

Dodoma Rural 2,341 6,235 3,508 4,145 

Dodoma Urban 108 509 182 277 

Mpwapwa 28,447 44,241 19,889 31,523 

Kondoa 15,683 26,895 17,138 20,498 

Region total or avg. 46,579 77,880 AO,717 56,443 

Cash Crops Three Year 

District 1077/78 1978/79 1979/80- Average 4/ 

Dodoma Rural 	 231 179 
 407 297
 

Dodoma Urban 	 4 37 34 26 

Mpwapwa 	 1,335 1,639 5 /  2,556 1,886 

Kondo. 	 1,644 2,361 1,723 1,938
 

Region total or 
avg. 	 3,214 4,216 4,720 4,147
 

1/ Data are from July through December 1979, and are estimated by NMC
 
local ofici.als as 90 par cent of year's total.
 
2/ Reflect: pwe adjustment of 10 pe'r cent in the 1979/80 total.
an ..ard 
3/ Data are from Juy through Decemnber 1979 , and are estimated by GAPEX
 
local officials as 95 per cent of year's total.
 
4/ Reflects an upward adjustment of 5 per cent in the 1979 /80 total.
 
5/ Data were not LaavailahI ! or this prticu!_ar 'ear (al,'ulated
 
as the rusidual :r.m the re'iona] total. 

Source: 	 Summary of Tables .- V-I through A-V-P, representing purchases 
by NMC and ,APEX. Commercial sales of grapes in Dodoma Urban 
and Dodoma Rural. are shown sepaorately. 
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was followed by Kondoa wit-. 36 per cent of the crop tonnage, 

while Dodoma Rural and Urban combined accounted for the re

maining 8 per cent. Both Mpwapwa and Kondea have areas of 

greater rainfall and ,enera]. soil lertilitv compared with 

Dodoma Rur ,] and Dodroma Urban. 

The above ::arketqd food crop production ':or Dodona re-

gion, representing purchases by the National Milling Corpora

tion, consists primarily of the cereals--maize, sorghum, bulrush 

millet and finger miljet.
L /
 

A variety of vegetables and some fruits are produced in
 

the Dodoma region, largelv in th, upland areas of Mpwapwa and
 

Kondoa districts, although tomatoes are grown throughout the 

region. Most of this present production is either solo within
 

the local village or consumed by the producers. With expansion 

of the ne.. capital. at Dodomra, a rapidlv-gro,;ing demand is antici

pated for fruits and vegetables which in turn is e:-pectcd to 

stimulate production of these commodities for commercial sales. 

At the division level of marketed food crop production, the 

seven top divisions accounted for 75 per cent of the region's 

recorded marketed surplus, averaged out over the period 1977/78

1979/80 (Table V-5). Thev included four divisions in >[pwapwa 

district (Zoissa, Mlali, IKibakwe and -ongwa in order of rank), 

and three in Kondoa district (Bereko, Pahi and Mond in order 

of rank). These divisins are areas with total annual rainfall 

of over 559 milLi'meters ,:ith a 70 per cent probability..hiigi 

rainfall areas for the Dodoi-nia rai, on (s ,e Tble V-11). 

Cash crops Imarketed in Dodoma region averaged about 4,i00 

tons o.,er the three-vear per-io d 1977/,17-19,V90 (Table V-10) 

As with the fod crops, !ipwanwa and Kondoa dominated the cash 

crop marketincs. The marketings represent nurchases by the 

General Agricultural Products Ep-:port Corpora t ion (GAPEX) and 

Naticnal MIilling .... )Jtion ( ,MC , and c-nsisL pri marilv of 

oilseeds (groundnuts , astor eed, ;unflower and sesame) .-2 

I/ See Appenci:.: TabLes A-V-] " .\-V- A for ofbran,, details 
food crop purchases by .,.IC for Dodoma region including major 
crops, districts and divisions for recent -ears. 
2/ See Append,:: Tab]es A-V-3 rh A-V-8. 
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FOOD CROP PURCHASES, DODOMA REGION, BY ADMINISTR\TIVE DIVISION, 
AVERAGE OF THE YEARS 1977/78-1979/801/ 

(METRIC TONS) 

District 	and AmonOu t District and Amount 
Division Div ision 

Dodoma Rural 	 Dodoma Urban
 

Itiso 1,432 Hombolo 145
 
Chamwino 845 Kikombo 
 79 
Mvumi 400 Nala 14 
Mwitikira 206 Mpunguzi 39 
Chipanga 211 
Bahi 72 
Makangwa 817 
Mundemu 162 

District 	Average 4,145 District Average 277
 

Mpwaowa 	 Kondoa 

Mpwarwa 2,321 Kondoa 875 
Kibakwe 5,435 Mondo 4,309 
Miali 8,077 Farkwa 45 
Z(issa 10,617 Kwamcoro 62 
Kongwa 4,06L Pahi 4,573 
Rudi 1,009 Ga ima 3,839 

Bereko 5,148 

Kolo 1,647 

District 	Average 31,523 District Average 20,498
 

I/ Data for 1979/30 are adjusted upward by 10 per cent to re!:lect the 
estimated tonnage for the fuil year. 

Source: 	 Computed from Appendix Tables A-V-t through A-V-4 in addition 
to the adjustment noted in footnote above. Original data 
were conmiled from records of the National 'li]li inc Co: ora
tion, Dodoma Branch.
 

V-47 



In addition, relatively small amounts of beeswax"and gum
 

arabic are purchased by GAPEX in 
the Dodoma region. Cash
 

crop purchases are shown on a division basis in Table V-12,
 

with the largest purchases leing made in Mlali, Kongwa, Mpwapwa
 

and Ribakwe divisions in the Mpwapwa district and in Pahi in
 

the Kondoa district.
 

Another cash crop of particular importance to the Dodoma
 

Urban and Rural districts is that of 
grapes grown largely for
 
sale to the winery in Dodoma, although local sales of frech
 

grapes are made and small quantities are consumed by the pro

ducers. For example, data for the Dodoma Rural district showed
 
that total sales represented about 83 per cent of production
 

during 1973 and 1979.-


Marketed production of the two districts has been running
 

about 400 tons since 1977, with an approximate even split between
 

the two. The major producers at the division level 
are Mpunguzi
 

in Dodoma Urban and Mvumi and Mundemu in Dodoma Rural, although
 

some grape production and sales occurred within all divisions
 

of the two districts. 

Substantial expansion is anticipated in this crop with
 

construction of the new winery just north of Dodoma (which will be 
double the capacity of the present plant), 
and with increased
 

market demand for fresh grapes anticipated with the rapidly growing
 

population of the new capital at Dodoma.
 

Marketed prod,.'tion of grapes is included within the cash 
crop sales as part of the input for determining the rural access 

road priorities by divisions.
 

(b) Singida Region
 

The volume of marketed food crops for the entire Singida 
region over the post two crop years (1978/79 and 1979/80), averag

ing just over 5,)00) tons, is about the same order of magnitude 

as that of the Dodoma Rural district for the same periods (see 
Tables V-I and V-i3). Food production throughout the region 

is thus lar~;4a-1: on a subsistencu basis. with ;asurplus available 

only when there has been an adequate and reasonably well-distrib

1/ Information provided by the Agricultural Development Officer, 
Dodoma Rural District. 
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TABLE V-12 
CASH CROP PURCHASES, DODO>b\ REGICN, BY ADMINISTRATIVE DIVISION, 

AVERAGE OF THE YEARS 1977/78-1979/801/ 
(METRIC TONS) 

District 	and andDiiinAmount 	 DistrictDisricnat
 
Division 
 Division 

Dodoma Rural 	 Dodoma Urban
 

Itiso 34 Hombolo 21 
Chamwino 83 Kikombo 2 
Mvumi 47 Nala 2 
Mwitikira 10 Mpunguzi 1 
Chipanga 43
 
Bahi 8
 
Makangwa 43
 
Mundemu 29
 

District 	Average 297 District Average 26
 

MDwapwa 	 Kondoa 

112/
.pwapwa- 330 Kondoa 141 
Kibakwe 247 .ondo 811 
M1ali 577 Farkwa 1 
Zoissa 162 Kwamtoro 5 
Kongwa 534 Pahi 565 
Rudi 160 Go i,:a 77 

Bereko 	 166
 
Kolo 	 172 

District 	Average 2,010 District Average 311
 

1/ Data for 1979/80 are idjust,_d up:.'ard by 5 per cent to reflect the 
estimated tornage for the 7-l 1. e< r. 
2/ Data are for two years onlv, 1977/78 and] 1979/80. Data for L978/79 
were not 	available.
 

Source: 	 Computed from Appendix- Tables A-V-5 through A-V-8, in addition 
to the adjustment noted in footnote 1/ above. Original data 
were compiled .'rom records of both GAPEX and NMC branch of
fices in the Dodoma Region. 
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uted rainfall throughout the growing season. This was
 

generally the case in the past two years. 
 Even under rela

tively favorable conditions, the surplus is small. As can be
 

seen 
from Table V-7, Singida Rural district accounted for about
 

two-thirds of the surplus during the two-year period.
 

Maize, sorghum and bulrush millet are the major con

tributors to the marketed surplus, with finger millet, cowpeas,
 

pigeon peas and beans of minor importance (see Appendix Tables
 

A-V-9 through A-V-11).
 

The major sources of the food crop purchases at the admin

istrative division level were Ilongero and Mtinko in Singida
 

Raral, Nduguti in Iramba, and Nkonko in Manyoni district (Table
 

V-14). Purchases from these four divisions averaged about 72
 

per cent of the region's two-year total. 
 Five additional divi

sions (Mgori, Kinvangiri, Ihanja, Itigi and Mungaa) accounted
 

for an additional 18 per cent of the two-year total, while the
 

10 per cent balance was distributed among the nine remaining
 

divisions.
 

Over the past two years, cash crop purchases by the National
 

Milling Corporation for the Singida region averaged about 1,900
 

metric tons (Table V-13). This is approximately one-third the
 

quantity of the [od crop purchases for the same period. Iramba 

district accounted for nearly 90 per cent of the cash crop ton

nage. Sunflower is the dominant oilseed crop, accounting for
 

about 95 per cent of the cash crop tonnage. Other minor oilseed
 

crop purchases were g-oundnuts, castor se~d and sesame.-/
 

Origin of the cash crop purchases by administrative division
 

shows that Nduguti is by far 
the major producer, averaging over
 

900 tons, nearly one-half of the entire region's total in the
 

past two years (Table V-15). Other div:isions with purchases
 

in excess of 100 tons were Kinampanda, Kinyangiri, Kirumi and
 

Ndago--all ia iramba district. 

Cotton is an additional cash crop of substantial importance 

to the Singida re:pion. Purchases by the Tanzania Cotton Authority 

averaged over 800 tons during the period 1977/78 through 1979/80 

I/ See .\tpepdi:: Fables .\-V-12 through A-V-14. 
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TABLE V-13
 
MARKETED FOOD AND CASH CROPS, SINCIDA REGION BY DISTRICTS,
 

197S/79 AND 1979/30
 
(METRICTONS)
 

Food Crops I 2/ 

District 	 1978/79 1979 / Averag 

Singida Rural 	 4,409 2,211 3,422
 

Iramba 	 -1,802 h22 1,244
 

Manyoni 	 979 273 640
 

Region total or average 7,190 3,106 5,306
 

Cash Crops
 

Average
District 	 1978/79 197,' 3/ 


Singida Rural 	 97 293 200
 

iramba 	 790 2,383
 

Manvon 	 22 25 24
 

Region total or average 909 2,701 1,870
 

1/ Data are from June through December 31, 1979, and are
 
estimated by NMC loca.l officials as 90 per cent of year's
 
total.
 
2/ Reflects an upward adjustmenc of 10 per cent in the 1979/80 
total. 
3/ Data are from June through December 31, 1979, and are 
estimated by NMC local officials as 95 per cent of year's 
total. 
Q_/Reflects an upward adjustment of 5 per cent in the 1979/80
 

total.
 

Source: 	 Summary of \ppendix Tables A-V-9 through A-V-14
 
representing purchases b NMC of both food and
 
cash crops. Purchases of tobacco and cotton
 
are shown separately.
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TABLE V-14
 
FOOD CROP PURCHASES, SINGIDA REGION, BY ADMINISTRATIVE DIVISION, 

AVERAGE OF THE YEARS 1978/79 AND 1979/801/
 
(METRIC TONS) 

District and District and
 
Division 
 Division 

Singida Rural 
 Iramba
 

Ihanja 179 
 Kirumi 58
 
Ikungi 232 
 Nduguti 812
 
Mungaa 167 Kinyangiri 191
 
Mtinko 926 
 Kinampanda 52
 
Mgori 258 
 Kisiriri 29
 
Ilongero 1,660 
 Ndago 87
 

Shelui 15
 

District Average 3,422 District Average 1,244
 

Manvoni
 

Manyoni
 
Itigi 176
 
Manvoni Vijijini
 
Kint inku 24
 
Nkonko A40
 

District Average 640
 

1/ Data for 1977/78 were not available. Data for 1979/80 are adjusted

upward by 10 per cent to reflect thu estimated tonnage for the full 
year.
 

Source: Computed from Appendix Tables A-V-9 tLhrough A-V-I in addition 
to the adjustment nlted in footnote above. Griginal data were 
compiled from records oF the National Milling u)rporation, 

Singida Branch.
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TABLE V-15 
CASH CROP PURCHASES, SINGIDA REGION, BY ADMINISTRATIVE DIVISION, 

AVERAGE OF THE YEARS 1978/79 AND 1979,801/ 
(METRIC TONS) 

District 	and 
 Amount 
 District 	and
Division 
 Division
 

Singida Rural 	 Iramba
 

Ihanja 24 Kirumi 154
 
Ikungi 28 Nduguti 912
 
Mungaa 32 Kinyangiri 174
 
Mtinko 72 Kinampanda 228
 
Mgori 22 Kisiriri 36
 
Ilongero 22 Ndago 130
 

Shelui 	 12
 

District Average 200 	 District Average 1,646
 

Manyoni
 

Manyoni 	 15 
Itigi
 
Manyoni Vijijini 	 -

Kintinku 	 3
 
Nkonko 	 6 

District 	Average 24 

I/ Dita for 1977/78 were net available. Data for 1979/80 are adjusted 
upward by 5 per cent to reflect the estimated tonnage for the full 
year. 

Source: 	 Computed from Appundix TabI's A-V-i2 throucih A-V-i 4 in addition 
to the adjustment noted in footnote ibove. Original data were 
compiled from records of the National Milling Corporation, 
Singida BranCln. 
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(Table V-16). Aithough this is a relatively short period of
 

years, the data show a downtrend in production, even though
 

these years have been on 
the whole normal or better than normal 

in terms Wi rainfail. TCA field officials attribute the down

turn to late plantin4, poor weeding and spraying practices. 

Iramba district is the major producer of cotton in Singida 

region with most of the production centered in Shelui division. 

The next two leading divisions are Ilongero in Singida Rural 

district and Kinampanda in iramba district. Although cotton 

is grown in an additional uine divisions in the region, the
 

amounts are very small, ranging from 56 
tons down to 2 tons 

(Table V-16). 

Tobacco is grown as a cash crop in Singida region, although 

the production occurs only in a few villages in Itigi division.
 

Marketed production was 215 tons in 1976/77 and 332 tons in
 

1977/78. These data are included in 
the input matrix for this
 

division in the road priority selection.
 

(c) 	Same and 'wanga Districts, Kilimanjaro 

The Same and A '' .. Hi rr s .of 02Kii.manjaro region 

produce only a ver' small surpla-, in their food crops (Table 

V-17). Climate and soil conditions are not conducive to the 

pro.uction of the ,real crops such as maize anj sorghum above
 

the subsistnc, neds 
 '- th arowers. view of this situation, 

these two disrri:ts of the region are not included in the National 
Food and Credit Program, .i; ,rovides s ort-tory. .arns for the 

purchase of maize, hybrid sceds, fertilizers, and pesticides. 

As a subsistence crop, howcever, mcaize is tho mainst:iv of the 
farm dits L both districts, .wih put I,0f00 ncres c:ltivated 

in the two districts cmbined. As insurince at ianst poor crop 
years o :.aiz., assa. iW aLs" ,L.: in thes-e aroas, since 

it can grow: in ),or qi" :, is '.i aistS:nt anra :an- . d no 

left in the ground Vor -arvesc at any time. 

Bananas ire Alis a sourco nf food supply for the local 

populations of Som nd Ywnn___ Prmuction comes from the 

plants .hich serve as shade for the coffee trees in the North 

and South Piro Mountains. 
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TABLE V-16 
COTTON PURCHASES IN THE SINGTDA REGION, BY DISTRICT AND 

ADMINISTRTTVE DIViSIQN, 1977/78, 1978/7(1 AND 1979/80 
(.ETTIC TONS) 

District and 
 Aver-

Division 1977/78 1978/79 1979/80 age
 

Singida Rural 

Ihanja 

Ikungi 
Mungaa 

Atinko 

Mgori 

Ilongero 

2 

-

47 

16 

42 

226 

2/ 
-

43 

22 

9 

78 

2 
-

78 

2 

1 

46 

2 
-

56 

13 

17 

117 

District total or avg. 333 152 129 205 

Iramba 

Kirumi 
Nd ug ut i 

Kinyan,iri 

Kinampanda 
K i rir i 
Ndacgo 
Simlul 

44 
46 

76 
-

. 
53 

553 

43 
17 

112 
-

.. 
29 

283 

46 
16 

86 
-

65 
242 

44 
26 

91 
-

49 
359 

District total or avg. 772 484 455 569 

."aTI"t'!:inoi n i ....-

Itici 39 62 32 44 
Manvuni Vijijini - - - -

Kint inkti - -

Nkonko - - 8 

District tLtal or avg. 39 62 40 47 

Region i Ot,,r ,av4. 1,i4. 698 624 822 

I/ Data, are "rDi'. . -'ri,.h Dce:,ber 31, 1979. :E7stimated by
 
TCA offL icials a time Wu ,:rop y.ear purchases.
 
2/ .,2ss !-an P. 5 'aet- tons.
 

Source: Tanzania Cotton Authority, Iramba Branch. 
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Sugar cane is 
another crop grown quite extensively
 

throughout the mountainous 
areas of Same and >Iwanta districts.
 

Many producers throughout The areas have 1/4 to 1/3 acre
 
plots planted ipsunar cane. The cane 
 is not processed into 

sugar, however, t is used primarily for the making of a local 

liquor referred to as "native her.'' 

The fNOd crop purchases by KMIC, shown in Table V-17, are 

primarily paddy, rice, beans and cowpeas, with most of the pro
duction centered in the two Same district divisions of Gonja
 

and Mwembe/Mbaga. A portion of these crops is 
also consumed
 

by the producers.
 

Production of oilseed cash crops representing purchases
 

by GAPEX in the Same/Awanga districts are extremely small,
 

totaling less 
than 100 tons for both districts (Table V-18). 

In terms of value, however, these crops, consisting largely
 

of cardamom, castor seed and sunflower seed, are not insig

nificant as shown in 
section c. >arketin and Pricing.
 

Cocton and coffee are two cash crops of substantial im
portanca to 4ruwu 
 t :iaLh,wang. Cotton pur,Sn dis5t-icms. 


chases 
 by the Tanzanian Cotto:n Acri:oritv avaraqed about L00
 

tons in the 1975/77 and 1978/79 
 crop years, while in the Mwanga
 
district thv averaged about 70 tons 
 (Tab.e V-19). Among the
 
divisions, home/Suji is 
 the "K.n produce. , accounting for about 

60 per cent of the cotton purcVases in thp lame district for the 
two crop y:ears. Durinr.hi. puriond , nine of the ten divisions
 

in the two districts had some cotton purchases although the
 
amu"LS did not 'c.rueed 8n tons !or any one division (excluding 

Chome/Suji) (Ticih 7-19). 

Coffee putrchases by th e Tanganyika Coffee Board averaged 

nearl.' 700 t(crico ,s in the two districts of Same and Mwanga 

during Lhe nhroK-,.a r onri&< ]970/-7-1''7N,7'), as shown in the 

tabulat ion WwI,. P'r'ass (and prndction), ho..ever, .ere 
confined to only tar c ivis ions: Ke::be.Ibaga and Kona in 
Same distri"t; Ani _''wn :: the MWanq listrict. There has
 

been a sharp fili-off in production in each of the three divi

sions over the three-var :, .Ld. Cofffe production in the 
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TABLE V-17 
FOOD CROP PURCHASES, SAME AND MYANCA DISTRICTS, KILIMANJRO 
RECION, BY ADMINISTRATIVE DIVISION, AVERAGE OF THE YEARS 

1977/78 THROUGH 1979/801/ 

(ZETRIC TONS) 

District and District and 
Division Division 

Same 	 nwanga 

Same 	 60 Ugweno 75
 
Mwembe Mbaga 411 Usangi 99 
Gonja 597 Mwanga 52 
Chome/Suji 140 Lembeni 86 
Mamba Vunta 2/
 
Ndungu 224
 

District 	average 1,432 District Average 312
 

I/ Data Cor 1979/80 are rndjusrcd ipward bv i0 per cent to rLflect the
 
estimated Lonnane for the full year.
 
2/ Less than 0.5 :etric tons.
 

Source: 	 Compuctud from Appendi:x TabLes A-V-15 through A-V-18 in addi
ticn to the ,-,stment nuted i cotnote 1/ above. Original 
data were compiled from rucords of the N.iinnal Milling 
Corporaition, :.oshi Branch, Kilimanjaro. 

TABLE V-i8 
CASH CROP PURCHASES, SAME ANTD ',E-:ANA DISTRICTS, KILI.ANJARO 

REGION, BY ADMINISTRATIVE DIVISION, AVERACE OF THE YEARS' 

1976/77 THROUGH 1978/791/
 

(METRIC TuNS) 

District and 

Division A tDivision 

Ditrict ink 

Same Awanca 

same 25 Ugweno 15
 
Mwembe Mbaga 1 Usangi 4
 
Gonj a 19 Mwanga 	 

Chme/Suj i 4 Lembeni 7 
Mamba Vtinta 4 

Ndunca 

District 	average 53 District average 26
 

L/ 	 Data were not av:ail able for 1979/80, thus 1"77'7 w....s SUhstituted 
to obtain a hiroe-vear averac. 

Source: 	 Computed from Appendix Tables A-V-17 and A-U- 18. Original 

data were compiled from records of tho ,enurAl Agricultural 
Products Export Corporation (GAPEX), Sarn Dr anch , Kilimanjaro. 
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District Coffee Purchases (Metric Tons)
 
and Division 1976/77 1977/78 1978/79 Average
 

Same 

Nwembe/Mbaga 189 110 128 142
 
Gonja 448 98 90 
 212
 

Total 637 208 218 
 354
 
Mwanya
 

Ugweno 459 300 256 
 338
 

Combined Totals 1,096 508 474 693
 

Source: Data compiled from recQrds of Tanganyika Coffee Board,
 
Moshi Branch.
 

entire Kilimanjaro region, the country's main coffee produc

ing region, is reported to have remained stagnant with pro

duction floctuating between 20,000 to 30,000 tons since the
 

mid-1960s.- / other major coffee producing regions have also
 

been experiencing largely stagnant production. In view of
 

this situation, the ;rvernnent has initiated programs to in

crease production throw4h disease control, improved crop

2 /


husbandry, and increas,d acreage. --


A final major cash crop grown in the Same/Mwanga districts 

is sisal. Production has averiged about 450 tons over the 

period 1977-1979, a 1th.u the trend has been definitely 

downward (Tble V-20). The combined production of the two 

districts has boon running between 65 
to 70 :er cent of total 

production in Ki]limnjaro region durin2 the 1977-79 per:iod. 

About 70 pcr cent of t prodaction i0a concentrated in Ug enr 

division, while the other major share is 
grown in Conja division.
 

The crop is 
 ,rown on five estates in the two districts, of 

which 'four ar- operated by the Tanzania Sisal Authori ,'y, a 4;overn

ment parnstato I , and the fifth estate is private. T!hr:c of the 

five estates in,udin, the pri.'ate one, arc reperted to be in 

good condit tn, wh i. eto other two are bei04 rehabiLitated 

after vetr o: mininum activi'y. Si.saI is "sed I or maki g rugs 

" 

Ministry of A\griculture, Annual. Review oF the Yanzania Coffee 
Industry, I970, March 1979. 
2/ Mar:et I" ol oe- Bureau. Annual i.arch 1979. 

I/ Sep H-trk-en >',,lrmnt Oren" ,.\iA/VDP PW'NW,.t SF "AN 27 

ment Review, 
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TABLE V-]9 

COTTON PURCHASES BY ltiAZANTAN COTTON AUTHORITY, SA2ME AND .IAGA 

DISTRICTS, KILIMANJARO REG TON, BY ADMTN1STRTIVE DIVISION, 
1976/77 A.ND 1978/79 

(METRIC T'NS) 

District and
 

Division 1976/77 1978/79 Average
 

Same
 

Same 114 47 80
 

Mwembe Mbaga 17 38 28
 

Gonja ? - 1
 
Chome/Suj i 207 284 246
 

Mamba Vunta 	 - - -

Ndungu 	 62 38 50
 

Total 402 407 405
 
Mwanga 

Ugwe no 26 7 16
 

Usangi 33 15 24
 

Mwan ga 23 18 20
 

Lemberi 17 20
 

Total 99 42 70
 

Combined Totals 501 449 475
 

Source: 	 Data comniled from records of Tanzania Cotton Authority,
 
M!oshi Branch, Ki].inmanjaro re4ion.
 

TABLE V-20 
SISAL PRODUCTION IN THE .'I'A',GA A'.,D S,'ME DISTRICTS, KILI"\NJARO 

REGION, 1977, 1978 A'D 1979 (METRIC TONS) 

Division 	 1977 L978 19791/ Average 

Mwan.a
 

Ugweno 	 1,243 1,040 713 999
 

Total Mwanga 	 1,243 1,040 713 999
 

Same 

Mwembe Mbaga 	 90 75 51 72 

Gonja 	 469 392 269 377 

Total Sanme 559 .57 320 449
 
Total or avera,-,2 > anga and Same I ,07 1.,1033 l,448
 

1/ Estimaited from ,ata or nine months ,-f ha sed unon average'979, of 

previou's t{( ' r t'{or :he ,;,'iie rer iod's . 

Source: 	 Tancanin Si..al :\uthorit', Produc tion Per forrmance Report for
 
1978 on TSA -states, and f ron .\cricultural Develonment Of-


Lirers, S,:::. t >t.1,1n l i 1,-,rri:rs.
 



and carpets, and also for bags for coffee, maize, paddy,
 

legumes and other commodities.
 

c. Livestock
 

(1) Introduction
 

The livestock sub-szctor of agriculture contributes
 

about 12.5 per cent of the GDP, or about one-third of the
 

total agricultural sector contribution. It is a major source
 

of income and of food supply to a large percentage of the
 

population throughout the country and within the 
study regions, 

especially with regard to DodoTIa and Singida regions. Both 

Dodoma and Singida are majoi exporters of cattle to other re

gions, and the nation is beginning to develop an export meat
 

industry. The tabulation below indicates the relative importance
 

of the three study areas to the nation's livestock population
 

in 1978.
 

STUDY AREA LIVESTOCK POPULATIONS AS PERCENTAGE OF NATIONAL 

TOTALS, 1973
 

Study Areas Cattle Goats Sheen
 

Dodoma 9.2 
 10.8 8.4
 
Singida 6.5 
 7.6 6.7
 
Same/Mwanga districts 1.7 
 3.7 3.0
 

Source: Computed from data in Ministry of Agriculture, The 
1978 Livest,,ck Count in Mainland Tanzania and Beef 
Demand and Supply Stud,-,, Sea.toaber 1979, and data 
supplied to the consultant by thc Regional and District 
Livestock Officers ror each of the study areas. 

(2) Livestock Population
 

(a) Historical Trends--Cattle 

According to the Livestock Popuilation Census of 1978, 

the nation's caCtit population totaled about 12.0 million 

head.- This comuares with about 6.5 million head in 195L, 

the only other year in which there has been an official 

ceunt. Cat tie p;'Iat ions oi%,en >or intern'.'in1 ears-

between the 1954 and 10478 counts are estimates. The annual 

average .growth rate Btv.; 19- nd I978 is 2.2 n. r ( ent. 

1/ Ministry of Agriculture, Th 1978 Liyetock Count in Mainlnd 
Tanzania and Beef Demand and Soply Study, September 1979, p. 26, 
Table I. 
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This rate, less than the population growth rate for the
 

same period, reflects the drought years of 1973-75 when
 

herds were greatly depleted both from increased market

ings because of lack of pasture and from deaths due to
 

starvation. In recont years, the herds have been in a
 

replenishing stage.
 

Cattie population census data for 1954 and 1978
 

(with estimates for intorvcaing years for the study areas)
 

show cattle numbers for Dodoma region nearly doubling over
 

the 28-year period (1954-1978), while those for Singida
 

region increased by about two and one-third times (Table
 

V-21). For the Same/Mwanga districts (formerly Pare), the
 

increa;e was nearly two and one-half times. The annual
 

average growth rates for the three study areas during
 

this 28-year period were as follows: 

Dodoma region -- 2.3 
Singida region -- 3.1 

Same/Mwanga districts -- 3.2 

The annual average growth rates for all three study areas 

are above the national average (2.2 per cent). 

Historical trends in cattle population by districts 

within the two regions, Dodoma and Singida, show that 

Mwapwa district had the highest annual average rate (2.8 

per cent) and Kondoa district the lowest (L.7 per cent) 

(Table V-2i). The low rate for Kondoa probablv reflects 

the recent movement OCL a t le out of the badly-eroded areas. 

In the Singida region, Sirgida Rural has a rate of nearly 

4 per cent, the hi 2hest of any Ar the d Lstricts in the two 

regions. In conLrast, Manyoni district has onIv 1.1 per 

cent, the lowcst annual average rate within hoth regions. 

Comparable historical trend data at the national, regional, 

district or administr .tive division levels are not available 

for goats and sheep.
 

(b) Regional, District and Division Comparisons--1978
 

Livestock Census 

Comparisons among the study areas by actual numbers 

of head in 1973 show Dodoma with 1.1 million cactle, lead
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TABIL: \-2 1

CATTLE tUPtL I.A' ION CENSUS IDATA AND ES'I'I-MATES FOR Till- STUDiY REIGFtONS, 1954 TO ]9781/
 

Region and Average Annual 
District 1954 / 1965 1967 3 /1972 1977 19782 1wt Rate 

Dodotua Rural il 324,597 641,4(100 540,00 0 (), 1}10 400,00(0 485,4[0 620,500 2. 4 
U r-a n

Npwapw:i 106,212 "2"2,6(0 188, 300 1 58,70) 182,80n 216,400 231,600Kondla 2.8159,347 214,21) 11,000 PWi1,100 319,500 349,200 1.7252,000 

Total or av rage 51)-, 1-6 1, 08015 , 20) 
 1-041,30-1I,1-8\ 902 30( 1,05 1,000 1,1,3,100 2.3 
S i i, i-l.a
 

Singida Rural 
 116,191 23, M)_ ?2n, _w)210, NA NA 338,800I rliIIba 132,710 266,0(o 3.9
253 ,0t0 2e 7 ,}O( NA NA 328, 300,l.nyti 1 82,993 170,1(1{) 147,h)() 178,90(1 NA 

3.3 
NA 111,700 1.1
 

10I or,- .:,- g,_e 31i2-89 66 }6,00 &i2,9{} 62 ,20}0 
 778,800 3.1 

Ki I i , in 5tt
AP r d'l-t: rtict) 

,;,iut 7,l 84,978 (1970) (1975)wIn1ga 130,00(3 130,00 NA 106,300 188,80(0 206,900 3.2 

S/in s.. : ,! ItaI li 
:s 

1195, and 1978. The inLervuning years rcpresent rounded estimates from variou~s studiesIu in1t libl ishle re1po rtill by K. W. St.okes, ILive.stock tuonomList, Texas A & M Univers.,-ity, and Tanzania 

-A ilL I1 ' t , t 11 , ; ti. htu ll-r 9 4 
3/t;\\: IA ', | i II't: to t\ ro h iwa les i or I ) 

No t 4: IN - l t li!i I'ldl . 



ing Singida by about 324,000 head (Table V-21). The
 

Same/Mwanga districts combined with slightly over 200,000
 

head, accounted for about one-half the total cattle popula

tion of "*KjliTranjaro rogion in 1978. 

For the other major catecories of the livestock popula

tion (goats and sheep), Dodoma has about 600,000 goats and 

420,000 sheep, while Singida has about one-half the Dodoma 

totals for goats and sheep (Table V-22). In the Same and 

Mwanga districts, the number of goats were about equal to 

the number of cattle (206,000 head), while the sheep popula

tion is about one-half the other two (108,000 head). 

On a district basis, Dodoma Rural has the largest 

cattle population in the region ("'6 per cent of the total), 

and also for the nine districts in the study area. Kondoa 

and Mpwapwa are other important cattle districts in the 

region, while in Sin~ida region, Singida Rural and Iramba
 

districts together account for about So per cent of the 

region's total cattle population. Relatively similar
 

relatienshiPs c'i t among the diotrict:: t, t ,o re

gions in terms of goats ; nd sheep (Table V-22). Distribu

tions of cattle nu::i rs among the administrative divisions 

of Dodoma and Sin.gi,.ia reveal sno.e similarities. For e::

ample, the avernue number ol cattle per division in 

Dodoma region is 42,w26, while in Singida reuion the 

division avera4e is 4'3,269. 

Of the top ten administrative divisions of Dodoma 

region with cattle populations in excess of 40,000 head 

in 1978, seven are located in Dodoma Rural district, one 

in Dodoma Urban and two in Mp,,apwa (see Appendix Tables 

A-V-19 chroucih A-V-21. In order of rank by districts they 

include: 

District Division 

Dodoma Rural Chipanga, Makangwa, Bahi, Cham
wino, Mundemu, 'kitikira and 
Itiso
 

Dodon;a Urban Hombolo
 

Mpwapwa M4pwapwa and Kibakwe 
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TAl. 1:V -22SUHIIARY OF LIVESTOCK Pt'IPI,VIO)N BY STUl)Y REGIONS, DISTRICTS AND MAJOR ANIMAL 
CAT GORIES, 1978 CENSUlS 

PL-r CentL 
 Per Cent Per CentRegion ard Cattle of Total Goats of Total Sheep of TotalDistrict (Number of Head) 

l)odomLa 

l)odona Rural 507,434 46.1 189,535 31.7 116,993 39.0 
Dodoma Urban 113,048 10.2 67,592 11.3 17,807 5.9 
Mpwapwa '230,553 20.9 145,785 24.4 67,439 22.4 
Kondoa '52,037 22.8 194,979 32.6 98,347 32.7 

TotaI 1,103,072 100.0) 597,891 100.0 3O0,586 1-0.6 

Singida 

Singida 

Iraiiba 
Rura- 1 338,842 

328,31 
43.5 

42.2 
189,323 
188,456 

45.2 

45.0 
108,878 

111 ,076 
45.4 

46.3 
Hanvon i 111,687 14.3 41 ,352 9.8 19,839 8.3 

Total 778,843 100.0 !9,131 100.0 239,793 100.0 
K i 	Iiman ,aro
 

Same 
 131,007 63.3 
 130,149 
 63.0 77,785 72.0
 
Mwanga 
 75,844 
 36.7 76,399 37.0 
 30,276 28.0
 

Total 	 206,851 100.0 206,548 100.0 108,061 100.0
 

1/ Includes cattle from Singida Urban. 

Source: Appendix Tables A-V-9 to A-V-27. 



In the Singida region, there are eight administrative 

divisions with cattle populations in 1973 in excess of
 

40,000 head. They consist of the following in order of 

rank by districts (see Appendix Tabies A-V-23 through 

A-V-25: 

District Division
 

Singida Rural Mtinko, Ilongero, Ikungi,
 

Iramba Ndago, Nduguti, Shelui,
 

Kinampanda, Kisiriri 

None of the divisions, in Kondoa, Manvoni, Same and Mwanga 

districts have cattle population in excess of 40,000 head. 

The administranive Lvision average for the Same and Mwanga 

districts i Y,685, about half that of Dodoma and Singida 

divisions.
 

Although there are some differences, in general the 

distribution of the goat and sheep populations among the 

divisions in the stud'. areas tends to follow that of the 

cattle (see Appendi:.: Tables A-V- 19 to A-V-27). 

(3) Livestock M ".iarkets- . 

(a) Regions and g)is ricts 

Livestock market sales at the approximately 104 

market :cilities o7erated by Tanzania Livestock Market

ing Corporat!on in ,,oma and Singid, regions averaged 

about 114,000 head per year over the period 1978 and 

1979 (Table V-23) .About 60 per cent cf the total number 

of head sold were cattle, With 30 per cent goats and the 

remaining 6 per cent sheep. Of course, in terms of weight 

and value, the cattle make a much rrater contribution to 

the market sales than the comparison of the raw numbers, 

but the latter are uselfuL in understanding the animal 

composition of the sales. 

Sales in all three categories of animals were larger 

from the Singida region than from Dodoma. This is perhaps 

reflected in the fact that the total livestock population 

of Dodoma is larger than that of Sinzida, which indicates
 

that the former may be retaining its livescnck for a longer 

period of time than the latter.
 



TABLE V-23
 
SU>MIARY OF LIVESTOCK MLARKET SALES BY STUDY REGIONS, DISTRICTS AND 

.A\JOR ANIMAL CATEGORIES, AVERAGE OF !17S AND 1979 

Region and Cattle Goats Sheep Total 
District (Number of Head) 

Dodoma 

Dodoma Rural 
Dodoma Urban 
Npwapwa 

10,086 
6,322 
3,935 

5,369 
5,048 
1,224 

449 
444 

1,052 

15,904 
11,814 
6,211 

Kondoa 9,356 6,051 510 16,417 

Total 30,199 17,692 2,455 50,346 

Sinida 

Singida Rural-
Iramba 

10,016 
20,711 

10,179 
8,421 

2,3i1 
1,972 

22,506 

31,104 
Manyoni 8,041 2,135 180 10,366 

Total 38,768 20,735 4,463 63,976 

Kiliman j aro 

Same 5,096 1,997 I 

2/Mwanga- 1,L26 65 3/ 

Total 6,522 2,647 

1/ Includes Singida Urban.
 
2/ Markets were closed for several ionths 
 in both 1978 and 1979 
because of outbreak of cholera and hoof and mouth disease, thus 
used data For 1977 only as most representative. 
3/ Includes 4oats and sheep. Data were not separated in the 
records.
 

Source: Tables V-24 to V-31.
 



Among the seven districts of the two regions,
 

Iramba with nearly 21,000 head led by a substantial
 

hiargin in cattle sales, followed by Dodoma Rural,
 

Singida Rural and Kondoa, all in the vicinity of 10,000
 

head. In :ac sales, Dodema Rural Tas first, followed 

by Iramba, Dodoma Rural and Dodsma Urban in that order. 

Sales of 	 sheep in the two regions were also largely in 

the Singida Rural and Iramba districts as well as in
 

Mpwapwa. 

Sales in the twodistricts of Kilimanjaro were small, 

numbering less than 9,200 head of all livestock in the two 

districts.-I/ Cattle sales accounted for over 70 per cent 

of the total, with most or the sales concentrated in the 

Same district. A note of caution in interpreting these 

sales volumes needs to be injected hrc. This is with 

respect to the previously mentionuc fact that official 

market sales do not represent total liv-stock sales in 

the r -ions (nor in the rest of the country). Direct 

sales from the farms and ". angs to .o- -a!le bush traders 

and other buers, a11 0 z with dir<'cr movem'unts out of the 

region to otlier markuts bot h irnsidc and outside Tanzania, 

where , rices a , he, ha::her , ar- , finitolv takin g place 

with field estimates as to these sales -qnning as high 

as 20 to 	 30 per cent of total sales. 

Two ,car &,f iota on l.ivestock market sa les (1978 

and 1979) were compiled fr m records of the various TLMC 

regional and district offices in Doda,"a and Singida. Time 

did not pormiLt th compilation of more ycars, since all of 

1/ See Table V-31 for livestock market sales for Same dis
trict. Since market sales for the Mwanga district are con
centratcd in one division only, Usanni, these results do 
not wnrrant a table and thus are shown. as follows: 

Cattle, iots Shoee1an': 
(in. of tHead) 

1.97 ''; 'j77 9 78 

Usangi division 1,426 '6d 65C 293 

Source: 	 Zonal Office, Arusha, of Tanzania Livestock 
>arketing Corporation. 
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the sales data are on an individual market basis, and 

in most cases not idontifi.d by ward or administrative 

division. A further complicating factor and one that 

was very tim:e-consum:ing is that in nearly all cases, 

the market ,datawer ol onthlv basis, thus it Nas 

necessary to copy : o l :: arkc'ts .atA as 4iven and then 

total them later for the year. 

Data gpthered for the Same district consisted of 

com iling three years cf data, 1977-79, in order to ob

tain representative year, due to the closure of some
 

markets for a number of months as the result of outbreaks
 

of cholera and Hoof and Mouth Disease. Market data for 

the Mwanga district cevered only 1977 and 1978, since 

data for 1979 were not available. 

(b) Administrative Divisions 

Livestock markcL sales for cattle, goats and sheep by 

administrative d,: iions within each district are shown in 

Tables V-24 throuch V-31 hy individual .years and the 

average of the e.ary. he data worn vv.raned in order 

to obtain a comtposite vear that is soewht 7 ,rrepresent

ative than witiher 19)78 o r 0 79 it used senvrat.oLy, since 

there is no distinc tntn:ern n:'. the ,stri c o rA tKo 

divisions in tr::: ,: 1979 b.ina : better, th, name, or 

worse than 1973. For ex.ampnle, in Oolom% regi.on total 

cattle sales for Dodu:a Rural and Urhan wore less in 

1979 than in 1978, A.iMe in Mpwapwa :and Kondoa the op

posite was triue. 

The analysis of the yearly average sales by admin

istrative divisios and districts within each region 

shows that the l.ending divisions for cattle (and in 

most cases for g;oats and sheep also) ranked in order 

of number of hel:d sold were the following: 
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Market Share 
Administrative of District 

Region District Division Total (11 

Dodoma Dodoma Rural Mundemu, Bahi, Mwitikira, 78 
Chipanga 

Dodoma Urban Hombolo 93 

Ypwan ;a Mpwapwa, Rudi, Eibakwe 82 

Koncoa Mondo, Kwamtoro, Farkwa, 85 
Bereko 

Singida Singida Rural Mtinko, Ikungi, Ihanja, 86 
Ilongero 

iramba Kisiriri, Ndago, Shelui 71 
nanyoni Itigi, .anvoni, Kintinku 84 

Kiliman- Same Chome/Suji, Mwembu Mbaga 74 
jaro lwanga Usangi 100 

Source: Sumaried from data in Tables V-24 to V-31. 
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TA 1LL-V-24LIVESTOCK MARKHF 
 SALES, DI))OMA RIJRAI. I)ISI'RICT, )OIOIA REGION, BY ADMINISTRATIVE DIVISION, 
!978 AND 1979 

C L t IL (;4mt s Sheep Cat t e CGoats SheepDivision 1978 1979 1978 1979 1978 1979 'fwo-Ye ,r Average 
(N .. of IILcd) (No. of Head) 

Itiso 451 624 28 131 7 2 538 208 10 
Chamwi no 1322 656 500b 4-".5 144 76 989 476 110 
Mvuin 69 43 169 85 35 5 56 127 20 
Mwitikira ,139) 2179) 
 1002 1310 34 80 1784 1156 57
 
CIi panga 1808 1327 95(0 990 
 61 65 1568 97C 63 
b Ili 1947 2()0(0 1271 1166 103 91 1974 1218 97
 
Makangwa 591 
 19 "273 2/4 1 42 42 
 605 258 42
 
0 iideii 325,4 1891 12h, 707 81 18 2572 - 956 50 

Total 10832 9339 5663 5077 517 379 10086 53(,9 449 

Source: ):ita compiled I rom records of the Tlnza-iia Livest:ock Marketing Corporation, 
lodomna Branch.
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'I .IA V-25 
LIVESTOCK M\RKFT SALE:.S, DOI)ODA [IR AN 1)I 	 IR IC, I)ODOMA R,-I ON, BY AI)MINISTRATIVE DIVISION, 

1973 ANI) 1979 

Cat t I; s Sheep Cat t I e Goats Sheep
Division 	 1978 1979 1978 1979 1978 1979 
 Two-Year Average 

(No. of ltad) (No. of Head) 

tlorhbolo 	 6511 5241 4309 4662 423 353 5876 4436 388 

Kikombo 	 601 290 
 584 5'1l 96 15 446 562 56
 

Nal 	 - - - -

Mp ingliz i ... .. .... 

Total 7112 5531 4893 5203 519 368 6322 5048 444 

Surce: 	 Data compiled from records of tUle 'Tanzania Livestock Marketing Corporation, 
I)todola Branch. 



TABILE V-26 
LIVESTOCK HARKET SALES, MPWUAPWA 1)1STRICT, DODOMA REGION, BY A!)MINISTW TIVE DIVISION, 1-978 AND 1979 

C_ t 1 -- Goa : She'p] Cat tI 0 toats SheepDivision 
 1978 1979 1978 1979 
 1978 1979 Two-Year Average 
(No. of lhead (No. of lead) 

Pwapwa 1866 1433 807 729 812 
 462 1650 768 637 

Ki.bakwe 701 855 207 140 207 186 
 778 174 196 

28)l .124 10 - 10 8 76 5 9 

Zoissa 
 189 394 17 12 16 7 
 292 14 12 

Kongwa 274 444 27 54 18 
 31 359 40 24 

Rud i b75 886 156 290 156 
 191 780 223 
 174
 

Total 3731 4136 1224 1225 1219 885 3935 1224 1052
 

Source: Data compiled from records of Tanz.ania 1.ivustock Marketing Corporation, Mpwapwa 
Branch office. 



TABLE-V-27
 
LIVESTOCK MARKET RE(;I(N,SALES, KONDOA DISTRILl, DOtNA I\ BY ADMINISTRATIVE DIVISION, 1978 AN) 1979 

Division 
CaLL I . 

1978 1979 
(ai ts 

1978 1979 
Shtee -p 

1978 1979 
Cattle Goats Sheep 

Two-Year Average 
(No. o1f HeaJ) (No. of Head) 

Kondoa - - - - -

Mondo 1974 3223 1851 4524 247 182 2598 3188 214 
tarkwa 1868 3279 421 862 56 39 2574 642 48 
Kwamtoro 2027 3143 773 1150 79 45 2585 962 62 
Pahi 387 856 229 57 47 40 622 393 44 

Goi ma 196 122 11(1 138 30 1 159 124 16 
Bereko 796 98(0 359 431 95 21 888 395 58 

KoIo 411 449 42 274 62 74 430 347 68 

Total 7659 12052 4163 7936 616 402 9856 6051 510 

Source: Data compiled from record-, of 
the Tanzania Livestock Corporation, Kondoa region. 



TALE V-28LIVESTOCK MARKET SALES, SINGII)A I)ISTR[CT, SINGIIDA REGION, BY A)M[NISTRATIVE DIVISION, 1978 AND 1979 

Division 
CarIl 

1978 
I. 
1979 

-(- Cots 
1978 1979 

Sheep 
1978 1979 

Cat tIe Goats Sheep 
Two-Year Average 

(No. of licad) (No. of Head) 

Singida Ruiral 

lhanja 964 572 1232 905 116 84 768 1069 100 
iungi 2456 1.112 2468 966 265 686 1784 1717 476 

Mingaa 660 648 817 353 160 27 654 585 94 
Mtinko 3997 3418 4072 3844 1047 737 3708 3958 892 
lgur i 513 "462 445 355 141 121 488 400 131 
Iloil;ero 771 673 712 516 443 250 722" 624 347 

Subtoal 9361 -(885 -9-7-6-6 69-9-39 :2-17-2 1905 8124 8353 2040 
Uirbidat;rbn 2076 17(17 18(16 1786 324 218 1892 1826 271 

lotal 11437 8592 11632 8725 2496 2123 10016 10179 2311 

SourcLe: CoLIp ild from recordus of T lTMC, Singida 01 fice. 



TABIE V-29
LIVESTOCK MARKET SALES, 1RAMlIA 1ISTR1CT, SINCID.\ RE(;ION, BY ADMINISTRATIVE DIVISION, 1978 AND 1979 

C t t Ih (X'a t SCaeep Ca t le Coats Sheep

livision 197S 1979 1,S 
 197c 1978 1979 Two-Year Average(N, of kal) (No. of Head)
 

Kirumi 1330 1189 1192 999 293 320 1260 1096 307 
Nduguti 162/ 973 1702 1146 521 288 1300 1424 405 
Kinvangiri 1799 1697 1212 1089 280 232 1748 1151 256
 
Kin:ampanda 1766 1728 
 866 786 148 78 1747 826 113
 
Kisiriri 
 4836 5/20 1493 1691 31!4 356 5278 1592 
 335
 
Ndago 5180 
 4722 1562 2115 268 528 4951 1839 398 
She lii 4197 4657 309 67/ 111 204 4427 493 158
 

Total 
 20735 20686 8336 
 8503 1935 2006 20711 8421 1972
 

Source: Compiled from records of TLMC, Singida Office. 



TA BLE 'V-30LIVESTOCK MARKET SALE'S, MANYONi DSTRICT,I) S]Ni';IDA REGION, BY ADMINISTRATIVE DIVISION, 1978 AND 1979 

i(tt I (:at s SheepDivision 1978 
Cat l[e - oats Sheep971) ["78.. 1979 1978 1979 Two-Year AVwI age 

(No. ol -lead) (No. of Head) 

Manyoni 1403 2589 3721 391 85 4 1996 382 44 

Itigi 1969 3670 455 407 13 15 2820 431 14 

Manyoni Vijijini 437 304 356 143 38  371 250 19 

Kintinku 1923 1986 790 634 11-4 38 1954 712 76 

Nkonko 1086 714 433 286 48 6 900 360 27 

Total 6818 9263 2408 1861 298 63 8041 2135 180 

Source: Compiled from records of Tanzania Livyestock Marketing Company, Ltd., Singida Office. 



TABLE V-31 
LIVESTOCK MARKET SALES, SAW 1. DISTRICT, KILIMANJA.RO REGION, 

BY ADMINISTRATIVE DIVISION, 1977, 197S AND 1979 

Cattle 	 (Coats and Sheep 
1/ 	 I/ 1/Division 1977 1978-	 1979- / 1977 1978- 1979-1/ 

(No. of Head) 

Same 	 757 108 970 259 143 
 46 

Mwembe Mbaga 893 197 913 398 158 8 

Gonja - - - - 

Chome/Suji 2,880 741 1,005 1,147 721 240 

Mamba Vunta 566 67 26 193 24 -

Ndungu - - - - -

Total 5,096 1,113 2,914 1,997 1,046 294
 

I/ Markets were closed from A to 11 months because of outbreak of cholera 
and hoof and mouth disease. 

Source: 	 Zonal Office, Arusha, of Tanzania Livestock Marketing Corporation,
 
and Livestock Development Officer, Same.
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6. Agricultural Potential
 

Information from field interview and observations and secondary data
 
sources indicates a rather substantial agriculture potential in the three
 
study areas (Dodoma and Sin ,i:a Reg ions and the Same/AMwan-a Districts of
 
Kilimanjaro. 
 'hi3 is s,, in spite of the variabilitv of climatic conditions 
and rainfall, the presence of plant and animal diseases, bird damage, and
 
soil fertility problems and related matters. 
An accurate estimate of the
 
real potential cannot be made at 
this point of time because of the lack of
 
detailed information on agricultural soils capability, on 
the one hand, and
 
the actual amount of 
land which is currently under cultivation, on the other.
 
Some indications of this potential can be 
seen in the following tabulation
 
which shouws the total 
 land areas of the three study regions classified into 
broad categories of potential 
land use. Unfortunately, it 
was not possible
 
to separate the 
Same and '1wanga districts of Kilimanjaro from the region as 
a whole. A.thiough there would undoubtedly be some changes in the various 
land use categories for the two districts as comnared with the region, these 
differences are believed to be relatively insignificant. 

Soil categories 5 and 6, which 
cover 
low to medium fertility wIth mod
erate pnotcntial (5) and mt.dium to !iigh f LrtiLitv%
with high potuntial (6),
 
represent a sign iricant percentage o- the total potential land use in the 
three regions. 
 (See Table V - 32) Singida has about 19 percent of its total
 
in these two combined categories, Dodoma, about 
 25 percent, and Kilimanjaro
 
about 30 percent. In terms 
 of areas these percentages translote into 3,700
 
square miles for Singida, slijit 1.,,over 4,000 s uare 
 miles for Dodoma and
 
about 1,500 square miles for Kilimanjaro. Whe one compares these moderate
 
to high potential iand 
use areas to the estimated land in cereals for 1973,
 
the latter represents on].v 6.5 
 porcent (599/9,252 sq. miles). A word of cau
tion needs to be given here, however, and that is with r,_.gard to the accuracy 
of the land pottntial sategorieS in a map of scale of 1:3,000,000 which applies 
to the country as a whole. 

A related but even mort, difficult problem was encountpred in seeking 
soils studies and Lrommaps which approximations could be made of the relative
 
agricultural potential of 
the administrative divisions among each of 
the three
 
study re,2ions. A romisin, source for th-.s in or:mat.ion was .iseri,_s of land 
resource studies w.hich had been completed under a United Nations Developmeint 
Program in 1969. Aithough after considerable search a set of these draft 
public:itions were discovered in the library of the Ministry of Agriculture, 



'LABI.IL ' - 32 

POTENI'TIAL 1ANI) [SE BY CATEGORIES 

DOA , S .... i!)A, ANI) KI[LHAN.JARO REGIONS 

ITEM DOI)OMA S I NG I DA KILIMANJARO 1/ 
TOTAL LAN) ARE'A
 

(Sq. Miles) 15,950 19,050 
 5,100 

LAND AREA BY of Total Area % of Total. Area % of Total Area 
LAND USE Land Area (Sq. Miles) lind Area (Sq. Miles) Land Area (Sq. Miles) 

CA'TiE(;ORY NIMBER 2/ 

1 - - - 14.3 728 

2 15.8 2,520 2.5 476 24.5 1,249
 

3 1.7 271 - - 6.7 342 

4 38.0 
 6.062 60.4 11,507 

5 15.4 2,456 10.9 2,076 17.6 898
 

6 9.9 1,579 8.4 1,600 12.6 643
 

7 - - - 6.7 342 
8 19.2 3,062 1.7.8 3,391 17.6 898
 

Total 100.0 15,950 100.0 19,050 100.0 5,100
 

land i n Cereal Grains: 2.1 335 0.9 164 2.0 100 

I'include; the total oi- Kilimanjaro Region. No separation v.as possible for the Samne/Mwanga Districts.
 
,' Kev Lo Catc-ories:
 

N¢o. 1 - Soils un i tat e or cropti g .
 No. 6 - Soils of medium to high fertility with high
No 2 - Soil s wlR1l l it t Ie cropping possible potenti al. 
No. - Pertile soil.-;.wicrt low rainfall or shallow No. 7 - Soi Is of low ferti lity in areas of high rainfall 

rooLi U, depth li itts crop yields. No, 8 - Various alluvial or colluvial soils of consid-
No. /) - )VelV ] ,w tert I ilitV witli moderate potential. erable potential but of ten requiring flood
No. 5 - SoiIs of low to med ilut Lertility with moderate potential. control, drainage, or special management. 

Source: Adapted rota: All Ana I vs is of the Tanz~mia Food Crop Subsecter, The University of Missouri at Columbia, 1975. 
(iACIed worl Z,,_'co1pi: iShed--inl March-May, 1.973) Land area by land use were derived from land use potential map, 1967 

Al Las of Tanzantia. 



the volume relating to the Land Resources of Northeastern Tanzania was
 

missing. This volume covers the area in which the study regions are
 

located.
 

Repeated attempts were made to lozate this volume in the library
 

as well as from other sources, but none was successful. In lieu of this
 

more promising source, it was necessary to utilize the more general infor

mation available from the Tanzania Atlas of 1976 relating to the map of
 

Soils and the map of Capability of Soils for Agriculture. These maps, in
 

turn, were based upon R.M. Baker, The Soils of Tanzania, 1970.
 

S-il types, characteristics, and capability among the divisions was
 

determined from the maps by relating the regional maps with administrative
 

boundaries to the soils maps on the basis of latitude and longitude readings.
 

The map information was supplemented by field information received
 

in particular from the District Agricultural Development Officers concerning
 

the agricultural potential of the divisions within their respective districts.
 

The agricultural potential information was utilized in Part VI., as one
 

of the economic !actors for ranking the administrative divisions. Ratings of 

High, Medium, and Low with factor values of 100, 55 and 10 corresponding to 

the order of the rating wern as.igned to the ,iv':. ion within each of the 

study regions. A weighting of 10 percent was applied to this factor out of 

a total of 100 percent for the 11 factors.
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C Ot :,r c , ct:A v tv 

Special attention was placed during the field survey on other Pconomic 

activities in the three stud' regions which may be influenced by the existiug 

conditinn o the rural road s:stam. Interviews with appropriate functional 

mana:-es I''nd : n s~r p,..innin" specialists we r directed to the identification 

of currunt tranip 'rtat pnobl ea:nd n t'jential impacts of Lr~mrcvod roads 

on the vark')us non-agcricul]tural suct;rs of the Tanzanian economv. Of the 

three study re ions onv one, Dodcna , has a current Rugional Interim Develop
1i/


ment Plan.- This plan was employed to supplement the results of the field 

interviews. There are no plans for the Singida and Kilimanjaro (Same/Mwanga) 

regions at this time. 

The sectors which were identified for analysis included small industry, 

forestry, and fighing. 

I. Smial I industry 

a. Int roduction 

Industry: constitutes a small part of the economy of Tanzania-

appro::imatelv 10 per cent of the nation's Gross Domestic Product. 

When Tanznnia achieved independence in 1961, industrial develop

ment was negliqible. Industries existing in the country employing 

1/ Office or thu Regiona] Development Directnr, Dodoma Interim RIDEP, Working 
Papers, Vol. and IV, January 1980. 
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10 or more people with, capital investment over T/shs 20,000 

numbered only 220. Most of these were small concerns with a
 

capital in'estment not exceeding T/shs 200,000. The only sig

nificant indutrius inh:ritd it independence include tobacco 

manufacture (C [.;rwttes), hoer and soft rank-s whLose products 

wer- meant for a al:al gro of urban dw, lors. Since independence 

the Party, and the government have emphasized th sector by defining 

and taking various policy measures for its development. This began 

with the Arusha Declaration (1967), which initiated local control of 

the major means of production. 

The Second Five Year Deve lopment Plan objectives were to 

initiate industrial ,,eYopment in rural areas through the estab

lishment of small industries, and to improve skills and employment 

in the industrial sector.
 

In developing industries, industrial projects have been
 

divided into three groups: (1) national industries, (2) district 

industries, and (3) village industries. 

National industries are medium and large industries producing 

goods or t -mest :.. k ... , .porn. tor use .in other indu ties. 

By their very =.uture, nati nol industri,-s are ftw and cannot be 

established in every region. Their locatioa is ,overned by 

availabilitv of raw materials and markets. 

District indstries rcnsist of medium and small industries. 

A high proportion of the basic consumer 2rods is produced by these 

industries. These industries involve simple technology, rendering 

them flexible and easier to locate near the consumers. The ob

jective is to make industrial activities part of overall district 

development. 

Under the Village and Ujamaa Villages Act, vi.llages are 

empower=c. to initiate and establish industries :ns one of their 

most imnortant economic activities. These industries supply some 

basic requirements of villagers themselves as well as the neighbor

ing villages and districts. Othr promoters of these industries 

are croperacive groups nd nr vaoe indicvid:als. 

SIDO was established to promote the development of small

scale industries which were to utilize resources in villages for 
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the benefit cf the villagers. SIDO undertakes Lasic research,
 

plans and encourages the establishment of small scale industries,
 

provides consultant services on technoiogy wmere required, looks
 

for markets for tho pr .uat" , and provides tuirin: Facilities and 

e:pert is: t , .lan:: ano!,-r Lh r- sua].1 sc uIo ind stri.s-. 

SIDO sponsors thP fol]win4 LYes of i suli.s: 

-- Indur triaLl Estites for Small Sc ile Indistric--ihe 
objective is to establish industrial estat:_'s in Ia! regions
 
by giving priority to the least industrially ievelopel re
gions. in theSL wStates proLuctio, is for reio'nal markets,
 
consultant 
 'vi:*s arc offer-. to industrial cooperative
 
groups, viilas , i(, .ind pria id ividualsintending
 
to establish inc 'Lri es in jistrictc and vil awas. The
 
WtatuSi it ,',,in.to - c
T- pin , inw ,scary' inldustrial
 
infrast'c' t - in te rouiunsn 
 . 

-- lit>i2 tr eS and i;ncantriIi Cconratives--The 
goal is sc o L Coopera:i. Ac ups and vi! aiz,: ygovernments
 
in initLa nL And es bLishin' ind1ustries in vii laces. SIDO
 
assists in :eSi">iil stiLius, constructs indust ri ii build
ings, and ficilitat loans :or .Nchinery and eq,.imitenL and
 
technical t rining. 

--Aandit raft.--The objecti'e is wnc raceo n htandicraft 
dajLtiiuLn .5v2 1.1 ,1i,ub2D.,f. L12t oai uquiwmnc hare thje
nation 'Vs spacial advantage in trraditional s ]lls and thereby
 
enablew individuals and groups ta ,-arn an incom:e. T.he de
velopment of smal. industrit s
ihas additiunal advantages such
 
as: the expansion of e:mplovnent ipportunities, decentraiiza
tion of industries. and economic and technological development
 
in vi~laces.
 

b. Stiatu's of Sa,l Industry 

Interviews w,.e
re conducted as part of the field survey with
 

regional SIDU centers and the national 
office in Dar es Salaam.
 

These interviws were directed to identification of existing
 

industries, .ith raspct to 
location, number of estabLishments,
 

number of emp loyees. ,ammitted inestment, and annual output.
 

In addition, the interv.,,.ws were conducted secure
to future plians
 

for incre'aei dev-al opme t and in overvi.ew of the percep tible prob

lens of road trinsportarLion. 

A comparative sutmcarv of e:.:isting small industries by region 

and district is :resented as Fable V- 33. The summarv statist Ics 

aggregate artisans, non-factor, and factory indust.ies. Artisan
 

industries include small activities such as furniture making, 

,-11
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'ABE V-33 
SWINARY OF EXISTING SMALL. INI)USiRItES BY REGION ANI) )ISTRICT, 1978 

Numltcr ot Number" of Annual Out put 
Region I) istrict Establ is-.hment s hi p I yecs (000 T/ lhs) 

Dodowa Ddoiua Rural 48 184 3,820 

D)odomna Urban 61 547 15,042 

Mpwapwa 
 40 320 3,887
 

Kondoa 22 83 1,810 

Total- 171 1,134 24,559 

Singida Singida Rural 14 142 5,056 

Singida Urban 6 298 23,825 

I ramba 10 11 7 2, 130 

Manyoni 6 124 12,021 

Total 36 881 33,032 
1/ 

Kilimanjaro--

Sale 51 531 6,181 

Mwanga 15 152 1,298 

Sub-total 66 683 7,479 

Total 276 2,698 65,070 

I/ Same and Hwanga distl icts of region. 

Source: Compiled from SIDO District Office data. 



taiioring, shoemaking, ootterv production, and blacs:mithing.
 

Non-factory industries include agro-basej industries (e.g.,
 

maize mills), build in: material industries (e.g. , saw mills, 

wooden hui.di. , -u-:i-e inc at ( .:., bake ries,.2.ri 


fish . .i. ,st -;......
' t. ) houn, old -ems Q ..,., La ndry soap 

production), :-nd clotirioc and apparel (c. ., hand loo:ed cloth 

firms). Factory-based industries inc],de prduction of such items
 

as cement, pipes, nails, and health supplies and equituonnt. At 

this juncture, it can be noted that although the number of estab

lishments is, rather .,maIl the annual output by district exceeds 

the total investment which includes equipment, training, and
 

start- i costs. 

Altnuu-h Me,output per emplo'ee, measured in T/shs, varies 

by tcyp of industry, it nay be observed that each ,employee in the 

factorv sector contributes about T/shs 60,000 of annual output,
 

as compared with about T/shs 20,000 in the non-factory and artisan
 

categories combined. Artisan outnut per :mploye, varies considerably
 

as a function of the type and size of industrv.
 

ASa4nuFa 'Obura iOU &L ciHhe noun L;aL eqima, build

ings and inst.aLi ation reprcset Mo:t 70 per cent of the initial
 
investment in small industry, wile training and working capital
 

+represent 1) peL cent and 20 pur .leo, respectivelv.
 

Although evidence is not available to gauge the village and 

district impact of SIDO investment and assist:ince programs, it is 

clear that the success of existinj and planned (19)79-1983) invest

ments will require continued and e::panded nfrastructure services 

such as elect cit' and tran :portation access. 

c. invstment, Kn;"t:nt and E:;mowment 

The !nti:rview orocess with SIDO district offices produced 

insight on the ,I o &-mal ind mstrv development on the village, 

district. in. r oaa eon as: specific statistics 'hich are 

currently available; ind future plans which reflect national ob

jectivcs for self-rela ce and vil1t' i, voonm.nt. 

The statist ics with rsmeet to nvtmnL , OUtTut, and 

employment are presented as Tables V-34 through V-36. It should 

be noted that the dispersal of industry between regions and wthin 

http:voonm.nt


DOD01MA I-'I:.(,ON SMALL JNI)LSTIIES 
TAI;I.E- V-3!4 

tRi )(CRA>, 'Pi1Rl( Cl 1978 BY AI)M1NI STRATIVE DIVISION 

District 
Ad. n i st ra t ive 

)ivision 
N!nuber of 

El'tablishmnt s 
N mb)ur of 
Employees 

initial Investment 

(000 T/shs) 
Annual Output 
(0)00 T/ss) 

Dodoma Ru ra 1 

l)odoma UrlIan 

Itiso 
Mwitikira 

11ow1o] o 
Urbun Center 

Total 

Total 

48 
20 

68 

1 
40 

41 

144 
40 

184 

5 
542 

547 

2,160 
928 

3,088 

20 
11,458 

11,478 

2,789 
1,031 

3,820 

12 
15,030 

15,042 

Kondoa 

Total 

IpwS'a pwa 
MIal i 

Kondoa 

Pahi 

Total 

Total 

39 
1 

40 

21 

1 

22 

171 

316 
4 

320 

60 

3 

83 

1,134 

2,860 
23 

2,883 

952 

25 

977 

18,422 

3,860 
27 

3,887 

1,800 

10 

1,810 

24,559 

Source: Compiled f rom SI)O National leadquarters data. 



FABLE V- 5 
SI ~ I l)A Ni; InN SMA~I.. INItSTRL S l'1GiZUA\1 'fTHROIGHt 1978 BY AI)MINISTIRATIVE DIVtS1I )N 

1)istrict 
ALm inis t- at i ye 

1)ivi sitn 
NI]ber 

stab I isImnts 
'N1hcr on 

tmp IoyeUes 
lit ia .11 Cnvestent 

(00() l/sis) 
Annual IOut put 

(W(1 T/Shs) 

SinidaLura] llhana 
Ikungi 

aa 
Mt inkao 

1 ingtro 

3 
3 

2un2 
3 
?gri2 
1 

28 
20 

39 
27 
13 
15 

120 
187 
205 
417 

24 
133 

563 
788 
589 

2,241 
210 
665 

Singida 

Irauha 

Urban 

Kirundi 
Ndugut i 
Kinyangiri 
Ki n.impanda 
Kisiriri 
Nago 
She lIIi 

Total 14 

6 

1 
2 
1 
1 
1 
2 
2 

142 

298 

18 
30 
26 
10 

5 
22 

6 

1,088 

15,893 

20 
88 

165 
1-5 

250 
23 
25 

5,056 

23,825 

175 
453 
612 

13 
6147 
179 

51 

Mayfli >Ian'on [ 
1ti,, i 
Nko nko 

Total 1.0 

1 
1 
4 

117 

24 
22 
78 

586 

20 
68 

289 

2,130 

288 
360 

1,373 
Total. 6 124 377 12,021 

Total 36 881 17,964 33,032 

Source: Compi led from SL[)O Singida District Office data. 



KILI MANJARO RE;ION SMALL, 

I)ist ri ct 
Admini trative 

) i v is i 

Same Si .i 

:hwi.J , l,.ga 

Con 1. 
(;h)IN;/Slj i 
MatM1l VinLa 

N.tLig, 

Tota 

MwaIga ljgweno 

Usangi 

Mwa aga 
Ll ,heni 

Total 

Total 

FAHLE 

I)NDUSTR IES R1OGRA(, 


Number of 

E;ahi shmnns 


18 

4 

7 
6 
2 


15 


51 

2 

3 


7 
3 


.5 


66 


I/ Same and Mwanga districts of Kilimanjaro region. 

Source: (ompi led from S1I)() Kilimanjaro I)istrict Office data. 
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.IRUGCl 1978 BY ADMINISTRATIVE DIVISION-


Number of 

Emlp loyees 


[48 


58 

148 


114 

5 


58 


531-


3 

24 


37 
88 


152 


683 


IniLial IInvet mSnt 
((1)0 T/ shs) 

3,271 


292 


849 


232 
14 

313 


5,171 


66 

. 786 

24 
521 


1,397 


6,568 


AnniuaI Otput 
(0 T/(.shs ) 

2, 702
 

994
 

1 ,225 

849
 
39 

372
 

6,181
 

2 

127
 

434
 

735
 

1,298
 

7,479
 



districts is very uneven. This relates directly to the embryonic
 

stage of this area of national development, the poorly developed
 

infrastructure, and the developmental nature of the foreign invest

ments in this sector. 

Of Chu L7L1. stabishmenus in the Dodoma region, 121 are maize 

mills with appro::imately 3 employees each. Of the 50 remaining 

industries, 27 are factory-type farms, 15 are factories, and 8 are 

classified as artisan-based firms. In the Singida region there are 

16 grain mills within the total of 36 small industries located in 

the region. Of the 66 establishments in the Same and Mwanga districts 

of the Kilimanjaro region, there are I factories, 21 grain mills, 

and 34 non-facaurv and artisan establishments. 

The NatLonal Nilling C oro caion has constructed a large grain 

mill in the city or :iodema and has plans to expand its storage 

facilities. There are also paLns for a soft drink plant and a 

modern siaughter house. Several areas in Dodoma city have been 

planned for small indistrv, inciudina a wood screw and rivet plant, 

a wire nail factory and a paper products factory. Small industries 

have p roc WdNd sLowly Ln Lhe do,,,. .in duc L L.;iLd availa

bility of local ri: m:::aterials, ,lacknf crud ft, difficiltv in procur

ing equipment and machinery, and poor ind costly transportation. At 

present, the ::ajor problems in the .pwapwa, Kondua and Dodema Rural 

districts are related to the need for technical t ining, establish

ment of SIDO branch offices in Kondoa and Mpwapwa, need for vehicles, 

and the need for foreign loans for industrial development. 

The Dod,ma Regional Interim Development Plan has identified 

the need for craft training facilities in Mpwapwa, Kondoa and some 

of the trading cen>-s in oAMbolo, >11 aI , Bereko and Avmi. 

In the Dodoma region the number of est ablishments in the Dodoma 

Rural district represent 40 per cent of the total number of firms, 

while the lodnmia Urban, "pwapwa and Kondon districts represent 24, 

23, and 13 per cent of tle total, respectively. Of the 36 establish

ments in the Sin,,ida region, 53 per cent are in the Singida Rural. and 

Urban districts, while 27 per cent are in the Iramba district, and 

only 18 per cent are in the Manyoni district. The majority of the 

66 firms in the Same "cnd >wanga districts are in the Same district. 
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Seventy-seven per cent of the firms are in the Same district and
 

23 per cent are in the ,wanga district.
 

d. Transrportation Requirements 

Although tihe r:ono of small industries covers a wide spectrum 

of factory typ,, non-factory type, and agricultural processing plants, 

the requirements for trainsportation are consiscnt throughout the 

study regions. The field studies indicated that the success of the 

village industries, outside the industrial estates .'iicih are located
 

in district centers, rely heavily on the availability of all-weather 

roads and available transport. Recent government emphasis has been 

placed on village acquisition of suitable multi-use trucks. As this 

program is implemented to rdeduce village dependence on the private 

truck fleet, the requirement for reliable road surfaces will become 

even more obvious. The existing condition u: the rural access roads 

will have an extremely s'erious impact on the life and maintenance 

requirements of village trucks if left unimproved. 

e. Planned Small Scale Industries D vlorment Program 

The Second Five Year Plan najor objective, as far as small
 

scale indstrin! prJ:-t.f n 77z:: nfcrned, 'as t' cnc,.rago in

creased use of locally availahle raw materials.
 

Following the March 1973 Party directive en the necessity for
 

country-wide small industries promotion, industrial estates 
were 

started in Dar es Salaam, Tabor., Nukoba, Dodoma, Singida, and 

Njombe. SIDO personrel have been posted in the regions to advise 

on the preparation and implementation of small industrial projects. 

Many regions have started diversified small industries activities. 

Small industries objectives during the Third Five Year Develop

ment Plan are: 

--Provision of sufficient services for the promotion of 
small scale industries in both urban and rural areas. Such 
services will include e::pertise, raw materials, markets and 
credits.
 

-- Provision of technical and organizatLonal know how to 
District Development Corporations in their efforts to promote 
small scale industries. 

--To produce various items which can be produced in
 
small scale industries in the regions so as to meet the 
needs of various regions.
 



-- Start as manv industrial and handicraft workshops as 

possible in every; region.
 

--Start industrial estates in regional centers where
 

such estates are on-,::istent.
 

-- Provisioan of instr l1 centers with adequate offices,
 
vehicles, godowns and any: other necessary facilities.
 

-- Increase utilizacin of regionally available raw materials
 
as a way of developing the economic well being of the regions.
 

--Find wavs and means of dromoting the economic well being 
of those people engaged in the informal sector undertakings. 

A total of T/shs 170 million has been set aside for the 

establishment and running of small-scale industries during the 

Third Plan period. 

The procedure for cevelopment of small industries follows a 

sequence of identifying four-year (1979-1983) investment goals with 

respect to type of industry, planned investment, anticipated employ

ees, and anticipated annual output. This planning process is con

ducted by SIDO at the district level in coordination with regional 

executives. After the plan is ipproved, the second phase involves 

the specification of the location of the industry at the vilJage 

and/or district center. At this juncture the three study regions 

have approved plans. lwoe,,r, the specific location it the admin

istrative di'ision level is not available. A summary of the basic 

small scale industry plans for the study regions is presented as 

Table V-37. 

In Singida there are plans for the establishment of 57 small 

industries with employment of 687, investment of T/shs 28.7 million, 

and annual output of T/shs 33.7 million. In the Same/iwanga districts 

of Kilimanjaro, there are plans for 273 small establishments with 

employment of 2,091, investment of T/shs 8.7 Millicn, and :nnual 

output of T/shs 9.5 million. 

l'he proposed SrDO industrial estate in Dodoma will require an 

investment of T/shs 16.7 million, employ 225 people, and have an 

annual output of approximatelv T/ sh 3.(1 milion. In 1i.I, the 

plan proposes the establishment of 35 sinailL firms with a total 

employment of 700, and 84 craft shops empLoying about 350 people 
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PLANNED INVESTMENTS IN 

Planned Number 

Region and Years 
 of Establismunfts 


Dodoma/ 

L979-1980 

1980-1981 
1981-1982 

1982-1983 

10 

9 
9 

7 

Total 35 

Singida 
1979-1980 
 25 

1980-1981 
 16 

1981-1982 
 8 

1982-1983 
 8 


Total 
 57 


Kil inLi j 2/ 
1979-1980 58 

1980-1981 
 63 

1981-1982 
 65 

1982-1983 
 51 


Total 
 237 


Tota l 
 329 


I/ I)cv lt)pcd 1-0111 part ial data. 
2/ Same and Mwanga districts. 

SoIre: C()mp I d from SID)I) Di str i t and NatLional 


TAEL V- 17
 
SMALL. I NUSTRIES 


Planned Number 
of lmplovees 

104 


138 

318 


140 


700 


403 


151 


100 


33 


687 


661 


531 


463 


436 


2,091 


3,478 


lteadquarters data.
 

PROGRAMS BY REGION 

Planncd Investment 
(IO T/shs) 

5,80 


5,274 

3,955 


4,101 


19,200 


19,566 


3,830 


2,920-


2,415 


28,731 


580 

L,435 


5,405 


1,290 


8,710 


56,641 


Planned Annual
 
Outlput (00) T/shs)
 

8,160
 

8,19()
 
13,000 
6,370
 

35,720
 

23,045
 

4,925 
2,700
 

1,000
 

33,670
 

630
 
1,520
 

6,030
 

1,360
 

9,540
 

78,930
 



during the 1979-83 period. Data with respect to the small
 

artisan establishments are not available.
 

Throuah disc:ISS ions with SIDO executives it was determined 

that th(2 . on .:aI indt. ,trv dev. lonmcent willnatin, *u,;K:,,is 

continue tr 'o t!. it:,: ima:t twa .1cn(:es , :ub-ject to fnd availa

bility; at apnr .mat,] ,, sa:tf lc,.,u Is md regLaional distribution 

represented !bv the I'979-1983 commit:itjnts. A's small indus try de

velopment abjectives continue to be impnlemen t,-d.. , the dispersion 

of sma~l industrv to the rural villauzes outside of the industrial 

estates will be evidenced. This dis rrian t, the vill,',es will 

necessitate reliable roads for the transport ,of emplovees, manu

factur n' Inpo rts, inisiid products., and 

f . cic t ,of m:, ol iral Accoss oads 

ntirviws with tic SIDO representat ies hi,'i lighted tite 

relationship of i:mproved rural access roads to the future develop

ment of existing and pamnned industrial estates in the Dodoma and 

Singida urman areas and >oshi town, and the rurai village firms 

througniout the three re'1ions. The development o sf7 a L industry 

is linked. t,. u accessi.biicv of tite workers to toe ti1nLs and 

training fac L ities. Crrent transportation of employees 's 

primarily provided by bus service. Local bus service, off the 

main roads, ias been reduced dramatical]lv due to the condition 

of the roads. As the condition of the roads has eroded, the bus 

operators are reluctant to serve rural areas because of the high 

cost of equipment maintenance, freqiency of breakdowns, and the 

length of time equipment is out of service for repair. 

Improved access to vil_bia.,es wil lso acilit-ate thu trans

portation of the raw materia Is of :)roduction and the output of the 

firms Although effort is placed on locating firms close to the 

renuired import.s, the scar-itv o, raw aterials necessitates road 

haul to most. vi ar,-s 

As the roads arc improved the cost of transporting the materials 

of production a.nd the finished products wil.L be reduced mra roved 

roads ,ill also facilitate toe tcr.nsport '! trainin, ),rsnnI., 

SIDO representatives and buyers to purchase the products of such 

items as Irocessed arict1t ucal products, woven cl.,t T)roducts, 

and artis an crafts. 



--

The transport of small machinery and building materials
 

will 	also he facilitated by improved all-weather roads.
 

2. Forestry
 

a. 	Introduction
 

(vern:ment 
 policy on forestry emphasi:es ronservation of 

existing forests, u::npansion of indigenous forests and planting 

new forests. The objectives of this policy are to have 
forests
 

available for different economic uses, such as timber, construc

tion 	poles, and firewood. Also forestry conservation has the
 

puipose of preventing soil erosion and providing water catchment 
areas. 

There are 1.30,000 square kilometers of indigenous forest 

reserves, which make 
uo '0 per cent of all forest land in the 

country. Of th;se, 16,140 square kilometers arc controlled forest 

areas associated with water catchment forest projects. Steps are
 

being taken to increase the acreage under :,:est 
reserves ana to
 

reduce the brush areas which are reeding areas for the tsetse fly.
 

During the Second Five Year Development Plan, 16,525 hectares of
 

softwood and 3,180 hectares of hardwood were planted. Recently,
 

the governmen, has put 
more empnasis on village afforestation.
 

Villagers ha,,c been advised to 
grow trees beside their plots or
 

houses. District forest and fuel wood projects recently started
 

and planned over -he new term will not produce output until the
 

trees reach maturity- about 10 years. 

Some of the problems that face natural resources activities 

include:
 

Scarcity of vehicles and other equipment make the work of
 
forest conservation and expansion of 
forest reserves difficult.
 
Shortage of experts of various cadres is another serious problem.
 

--The increase in the uses of wood and wood-hased products
 
has grown 
faster than the production of wood. Consequentv,
 
there has been a cnrresponding increasa in the price of wood
 
and wood-'ased products.
 

--Li:nited capacity to 
manage sawmills formerly run by
 
private entrepreneurs.
 

--Lack "f properly developed plans for harvesting and
 
using forest products.
 

-- Lack of rel.iabl.e inventory especially of indigenous
 
trees, which in turn causes imbalances between tree fell ing
 
and e:x:pansion of forest reserves.
 

"--
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--Lack of a comprehensive training program for the skills
 
needed in the development of forests and forest products.
 

The objectives ,i the Third Five Year Development Plan include:
 

(1) the de.,nlopet of all t.'es o forests, i.e., plantation for

ests, will bc mphnsined yit:r tan COncont ratInc efforts on
 

plantat:ion 'forest alone; (2) the planning and ievelopment of
 

village afforestation; (3) establishment of the proper utiliza

tion of forest products and industries using these products so that 

the country becomes self-sufficient in timber-based products; and 

(4) the training in all levels of manpower, especially in wood in

dustry tech:ology and managenent.
 

Programs and tar4ets during the Third Five Year Plan include:
 

planting -,500 hectares of indigenous trees in forest plantations 

and weeding 10,900 hec tares of existing indigenous forests; plant

ing 24 ,O00 uctares of soft woods, and 3,800 hectares of hardwoods; 

preventing soil erosion especiallv in Kondoa, Lushoto, Kilimanjaro,
 

Singida, Shinyvanga, >Ira and .wanza; and training 91 foresters at
 

degree level and lS at diploma and certificate levels by 1980. 

Theropnr vrsonnel are o-Hv'ed i n rurs or ies and Fnres 

plantations, ,xtension services to the villages in reclaiminc 

eroded areas, and huilding windbreaks and monitoring the illegal 

removal Of tiMber from fr est and fuel wood projects. 

Efforts in tapping forest resources will be increased through
 

cooperation with Tanzania Wood Corpo7ration (T.ICO), TWICO sub

sidiaries, and other public bodies. Th falling if loos is ex

pected to ruach 300,0(00 cubic meters annually by 1981; exports 

of timber are expected to reach 15,000 cubic meters annually. 

TWICO will consolidate sawmills which at nresent are operating 

at low capacicies due to old machines and equipment. 

A sum:nary w' the frest production and sales in the three 

study regions by district is presented in Table 7-38. The pro

duction and sales figures represent only that portion which is 

reported as sold. 

b. Forest Products
 

Interviews were conducted with the natural resources forest
 

ftinctional managers, in each of the nine study districts, to col-
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lect statistics and to develop an appreciation of the relationship 

between the rural road system and forest product development.
 

The interviews were used to produce the average forest
 
production .and sales statistics 
 for the :,uricd 197--197Y. These
 
statistics wore 
 issinced to each of the administrative divisions 
within each of the districts in the study regions (refer to Tables 
V-39 through V-41). The forestry statistic which was employed in 

the road prioritization system was 
that of production reported in
 

cubic meters.
 

Production varies considerably over time in each of the 
areas
 

due to statistical reporting inconsistencies, periodic limitations
 

on harvesting, and variations 
in rainfall.
 

The fuel wood and charcoal production figures should not 
be
 

regarded as representative o: total production in each of the ad

ministrative divisions. 
This is because most of the production,
 

collected from public lands, is 
for home consumption (subsistence),
 

and therefore is 
not counted in the statistics.
 

There are approximately IA,000 km of woodlands in the Dodoma
 
region. of this totaL, 942 km are in rorest 
 reserves. The demand 
for fuel wood and charcoal is greater then t he wood lands can supply. 
The urbanizarion in the Dodoma region and the collection of people
 
in small communities in rural 
 areas has placed scverec pressure on
 
the woodlands. The pressure 
 for fuel is anticip ated to increase
 
dramatically over the next ten years. St.eps 
 arc haing Laeecn, and 
planned in the Dodoma Region Interim Plan- anti cpatw the fuel 
shortago and increase production of woodlandall and forest products. 

These plans include the landscape i:mroo'ement programs in the Master 
Plan f r the Capita I),,velop,,nt Authority, t he Kondo, Tow.n Fuel Wood 

Scheme, and the village woodlots program. There are continuing plans 
to e nnd the nursery Produc tion and planteation planting in each of 
the four districts of the re in. The production of seedlings in 
1977/78 was ipproximatelv 416,209 in Dodoma Urban, 748,623 in 
Dodoma Rural, 37),000in Kondoe, and 762,170 in Mpwapwa. 

1/ Office f the Re glonal Development Director, Dodonia Incrim 
RIDEP, Working Papers, Vol. 1, Annex II, January 1980. 
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/FOREST 'ROIlCT SA:IS RItNA SUMMARY 1977-1979 -

TimbeThier lI.. Fuel I..Jootd Ftue l Wood 

Vi nhIProductin Product ion Va Iue
(m3 
 0, 3 (000 T/shs) 

I)odoma DIodona Ru cal 50 2.2 2,760 7.2 
1)odomni Urban 26 I . I ,368 3.6 

Mpwape."a 161) 7.3 75 1 .2 

Kudm/ 97 7.9 677 
 2.7 

Total 333 4,88018.6 14.7 

Singid a Singidi Rural  2,147 6.5 

si ngid l IUrlan -.....
 

I rarba 445 24.9 662 
 1.9 
Ma inII i 7,965 446.0 -

Total 8,410 470.9 2,809 8.4 

Ki ian- Same 2,605 145.9 540 1.6 

jart) 2/ Mv'anga 40 2 ')
 

To ta 1 2,645 148.1 540 
 1.6 

Tta I 11,388 637.0 8,229 24.7 

I_/ Avtrac reported, transa t ijos for period 1977-1979. 
2/ ;ame ni wanga d ist r Ios of Kii nan jaim region. 

Source: Forestry )ivisi ons, 1)istrict: Natural Resources levelopment Ottice. 

Charcoal 

Product i on
3 


615 

298 

315 


396 


1,624 

2,540 

2,16) 
990 


5,690 

810 


810 


8,124 

CharcO'LA 

Va I ue(00(1 T/Ishs) 

6 .0 
3.0 
3.4 
3.9 

16.3 

25.4 

21.6 
9.9 

56.9 

8.1 

8.1 

81.3 



TABLE v-39 

FOREST PRO))UCT SALES, DODOMA /RECION, 1977-1979 

Dist ncL 
Administr;ative 

D s 
Timber 

Product ion 
____ (M3 

'lmber 
(00) 

k'alI e Fuel Wood 
Product ion 

Fue I Wood 
Value 

(T /shs) 

Charcoal 
Producti on 

(M3 

Charcoal 
Value 

(T/shs) 

l)oilom:I Ru r I- It iso 
(Ia;Iwjno 

B) i 
Mh,'kangIa 

20 
10 

1 
10 

900 
450 

450 
450 

i,100 
550 

560 
55J 

,800 
1,400 

1,600 
1 ,400 

240 

125 
125 
1125 

2, 0 
1,200 
1 20(0 
1,200 

Tota L 50 2,250 2,760 7,200 615 6,000 

Itdoma IIriban hk ho I 
i_Ia 

20 
6 

920 
280 

1,250 
343 

2,/200 
900 

240 
58 

2, 400 
600 

Tota1,200 1,368 3,6u. 298 3,000 

Hpwa t.,a Hpw:itpv~a 
Ki hza kwu 

ali 
KOngwa 

Rtd i 

20 
30 
60 
25 
25 

1 ,0()0 
1 ,3(10 
2,600 
l, 200 
1 ,200 

15 
15 
15 
15 
15 

240 
240 
240 
240 
240 

40 
63 
i06 
50 
56 

400 
600 
500 
500 
700 

Total 160 7,3(0 751 ,20 35 ,00-

Koldla K,.,.lilt 
pai i 
Co ima 

rO 47 
25 
25 

3,900 
2,000 
2,000 

324 
176 
177 

1 , 300 
700 
700 

190 
103 
103 

1 ,90() 
1,000 
I,(t))0 

Total 9 7,9(0 677 2,700 396 3,900 

Total 333 18,650 4,880 14,700 1,624 16,300 

1/ Average reporLcd transactions for period 1977-1979. 

Source: Forestrv )ivisjion, District Natural Resources Development Office. 



TIA tI .E V 4() 

IOREST l~R~lj1' SALTES, SIN;GII)A RION, 1977-[9791/ 

Adbi n i SLrati Tii ih i b F I Fuel Wtood FIeil Wood Charcon I CIin rcoa I 
Dis'tric 1)1 v isd ion I'VtI Wt3 111 (000 j/ l...; Product ion3 Val ue(Tict/shs)i Product i on(M )Ts! Val.ue 

(M H3) (Tshs) 3 (T/shs) 

Singida Rural 

lhanja - 1,180 3,540 1 ,40) 14,00 
ikung - 337 1,011 380 3,800 
Hgori - 210 630 250 2,500 
llongero - 420 1,260 510 5,100 

Total - 9,147 6,441 2,540 25,400 

Si gida Urban 

I ramba 

Kirmitr 
Ki namlpanda 

85 
95 

4,760 
5,320 

132 
] 33 

396 
399 

560 
400 

5,600 
4 ,000 

Ndago 265 14,840 397 1,191 1,200 12,000 

Total 445 24,920 662 1,986 2,160 21 ,600 

Mla nyon I 

itigi 3,985 223,160 495 4,950 
Nkonko 3,980 222,880 495 4 ,95() 

Total 7,965 446,0=0 990 9,90() 

Total 8,410 470,960 2,809 8,427 5,690 56,900 

I / A-verage reported transact ioas for period 1977-1979. 

Source: Forestry Division, District Natural Resources Development Office. 



TABLE V-41 

FOREST PRO)UCT SALES, KILIIHANJARO REGION, 1977-1979-

Adimin i strativye 'iTimberT Va lie Woodr FIelProduct ion FIjel Wood Charcoal Charcoa.lProduct ion ValueDi;t ric t Production Value1)i vision 
(1 33 ) (T/sls) (T/shs)) (T/shs)( /h) (M33 )(Ths 

Same 

Conja 841 47,096 180 
 540 270 2,700

Chwn1e/Suj i 1,764 98,784 360 1 , 0e.0 540 5,400 

Tot al 2,605 145,880 540 .1,620 810 8,300 

Mwanga 

Lemben i 40 2,240
 

Total 40 , 240 ... 

Total 
 2,645 148,120 540 1.620 
 81J 8,100
 

1/ Average reported transactions Ir period 1977-1979 [or the Same and Mwanga districts of Kilimanjaro region. 

Source: Forcstry Division, District Natur:.il Resources Development Office. 

http:Natur:.il


In 1977-1978 there ,,ere 71 hectares of plantations in the 

Dodoma Urban district, 180 hectares in Dodoma Rural, 146 hectares 

in Kondoa, and 245 hectares in Mpwapwa. 

The aim of the Konloa town fuel wood scheme is to plant 100 

he,taires 0.- tuel wood annual _v starting in 1981. Th, village tree 

blocks include the planting of 2,100 hectares in 21 villages. 

This will include 50 hectares each year at Kingale Juu, Tandala, 

Busi, Churuku and Jangalo in the Kondoa district. In the Mpwapwa
 

district the plans are for 352 hectares in Sagara, 199 hectares in
 

Laikala, 213 hectares in Ibwega'and Miali Bondeni. There are four
 

75-hectare sites in the Dodoma rural district (Mlowa Bwawa;ni,
 

Mlowa, Barabarani and 'lloda), and one 50-hectare site at 'Ivumi.
 

In the Dodoma Urban distri. t there are plans fo: eight lO-hectare
 

sites in the barren areas of Mbabala, Mbaiawala, Chahwa, Vikonje,
 

Ntumbe, Kikombo, Ihuma and Zepisa.
 

The natural forests in the Sane district, approximately 7,300
 

hectares, arc within a arotected area. The most productive forest 

in the Same district is the l!,300-hectare natural forest in 

Chome/Suji admhisrrative division. The log production, however, 

is d-creasing due to c aservation measures. The 70-hec tare forest 

at Gonja has very. low r-roducrion, and the 3,000-hectare natural 

forest at !w,-mbe M.aga is reserved as a catchacut protective reserve. 

The only produc .ion forest (884 hectares) in the Mwonca district 

is located in Lembeni. Over L,000 hectares ): reserved forests are 

located in the Ugweno administrative civision. The t:inb:r produced 

in the South Pare Mountains, .most -ofwhich is camphor, is marketed 

individually to middlemen who in turn transport the product to Tanga 

or Dar es Salaam. 

Most of the Singida district roads terminate at tha villages 

while suitable trees f ,rtimber production are deep in the districts' 

remote areas. Th, trans)ort of sawn timber is limited because of the 

condition of the roads, which for the most part are unreliable on 

an all-weather basis. The vast area of the Singida distrirct is 

bare of vevogetation due to soil erosion. Thi ititilization . wf.i ab le 

forests and the effectiveness of the afforestation program o:re 

directly related to the condition of the feeder roads. 



In the Iramba district the forest harvest areas are at Mpukizi, 

Mwandoigembe, Kiderafa, Urughu and Mkulu. Moukizi, .iwandoigembe 

and Urughu are within the Ndago division, while Kiderafa is within 

the Kirumi division and Mkulu is within the Kinampanda area. The 

only forest conservation area is located at Llte Sekcnko catchment area. 

There are two small scale experimental pIaintrations "n the Man

yoni district. One is a 30-hectare site in Mkwese and the other is
 

a 72-hectare site at Itigi. The major forest reserve conservation
 

area is the Kizigo Game and Forest Reserve and the Rungwa Forest
 

Reserve. The forest products 7f the Iramba district come from
 

open public lands in the Kirumi, Kinampanda and Ndago administrative
 

divisions.
 

It should be noted that the majority of wood products are har

vested from the districts within the Kilimanjaro and Siagida regions. 

The Same district of Kilimanjaro region produces 23 p,-r cent of the 

total reported sales of timber in the stud regions. The Manyoni 

district of the Singida region produces approximately 73 per cent 

of the total study area outptit. 

c. Transportation Rep uirermunt s 

'he transport ,f ti-.ber pro,.ucts t, village and district centers 

is accomplished primarily by trucks in the study recions. Although 

the current relatively small transport requirements appear -o be net 

by the existing fleet of veh.icles, the e:istinc road system li:,:its 

the useful and effective life of vehicles, and vear-round flows of 

products; increases the operating cost ol- venicles and limits the 

potential to reach the national goals for forest development and 

product ion. 

It was indicated at each district Natural Ruserve Office that 

inadequate transport is a major bottleneck in the provision of ser

vices to the village:s and throuigihout the district. The lack of a 

reliable a l!-,..eatl er rural road sv stom Dmpedes I) th,-, t ransport 

of seedlings grown in nurseries to the villages and forest projects, 

2) the management and supervision of forest product harvesting and conser 

vation, and 3) the reduction of illegal timber removal and overg'razin',,. 

d. Planned Develonment
 

in the Second Five Year Development Plan the target was to 
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plant 24,733 hectares of forests--85 per cent of this target
 

was achieved. Up to 1973, some 39,144 hectares had been planted.
 

Forestry objectives luring the Third Five Year Plan / 
are
 

as follows:
 

--A ffr , ion of hillsides,, river sides and streams.
 

--Expanaing the supply of seedlings and various types of
 

trees for the afforestatien programs especially in regions
 
where there are no forests of any significance. 

--Enforcing various bylaws on forests in order to pre
vent indiscrimi:ate felling and burning of indigenouo forests.
 

--CautiousLy increasing the explo.tation of forests to
 
ensure sufficient ava ilai it':" of timbe:, logs and other
 
products and thurebv rod cc thu i:.portation of such products.
 

--Y'despread tree planting for water preservation, pre
vention of soil erosion and procurement of building peles
 
and firewood. Nurseries for seedlings will be started in
 
villages to enable easy distribution of seedlings to be
 
planted in school areas, hospital areas and in parastatal
 
farms in t e regions.
 

-- Requiring every village to develop its own forest. 

--Dev-lopAng qualitv wood forests for the drying of
 
cash cropi ('.,4., tobacco and cocoa) and for making burnt
 
bricks will he stressed.
 

--urganizing and conducting afforestation educational
 
programs for villages.
 

The implications of these objectives on the transportation of
 

supplies, personnel, and output will be felt 
durin, the: ne:: decade.
 

These impacts will be most felt in the timber development and pro

duction in the Singida and Kilimanjaro regions. Continuing develop

ment of small fuel wood and charcoal industries at the villag, Level
 

will also benefit from the improvement of the rural road system.
 

e. impact oIf Improved Rural Access Roads
 

At the current Level of forestry product development, it is
 

difficult to quantify the linkage between forest harvests and the
 

rural roads. It is clear, however, that the attainment of re

foresta:cion, :te:ns5 n :,.jr.~ces, and prope r utilization of forest
 

I/ Third Five Year Plan fr Economic and Social Development, United 
Republic of Tannnia, Vol. 1, 1976. 
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products will be enhanced through the improvement of roads. 

Much of the timber production is used as local input to 

the 	small industries within the administrative divisions and
 

districts of production. The types of non-faccrv sector in

dustries which e!mploy ti:::br include saw-iills, furniture manu

facturers, and construction firms. As these subsectors develop, 

the 	requirements for transport will increase.
 

3. Fishing
 

a. 	Introduction
 

Tanzania has 58,824 square.kiiometers of rivers and dams,
 

and 800 kilometers of coastline. As for fishing, 20 per cent of
 

the catch comes from the Indian Ocean, 40 per cent from Lake
 

Victoria, and the rest from Nvumba va Mungu Dam, Lakes Nvasa, 

Tanganyika, Rukwa, Kitangiri, as well as other lakes, rivers and 

dams. Much of the Indian Ocean fish potential has not yet 

been tapped. 

The Second Fivz Year Development Plan targets with respect 

to fishing activities were: (1) to fish and process as much fish 

as vPcssibr lcal as DeLIe:x.rt; tofor 1nsu.T:.pticn as for (2) 

carry out research with a view to ascertain tne fish potential in 

Tanzanian waters, as well as to widen the knowLedge on fishing 

and 	 fish processing; (3) to protect marine and fresh water fish 

from destructiv, f-ishing; and (4) to protect :m:arine parks and 

reserves for tourist purposes, to conserve marine resources, and 

to demonstrate to the villa elrs modern fishing methods. 

Ujamaa fishing villages were started in 197! and 1972. At 

the end of the 3econd Five Year Plan, there were 28 such villages. 

The services provided ior fishin activLiL ls included the con

strt ion of village fishing units, tie provision of 3 boat

building yards, 6 fish-receiving stations .hIch were started in 

Mwanza, Lindi , Kidoma ind Tanca rec ions. The objective 

in starting village ::ishiang, units is to disseminate modern fish

ing capacity for their own benefit. 

The Paire T 1strict DCve.ent Corporation (PADECO), located 

in Same district, in cooperation with Arusha and Moshi District 

Development Corporations, has established a fishing company 
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responsible for both fishing and distributing fish from Nvumba 

ya Munga Dam. At the national level, the Tanzania Fishing Company 

(TAFICO) was established co advance economic and commeicial fishing. 

Under the dacentriizai on program, reciona autho rities 

have the respmsihi-y I of r,'nfni< ishina pro]LtS bv establishing 

fishing villages and ishin, companies. District Dove]upment Cor

porations ara also vital in this area. They undertake fishing 

projects provided that these projects are economically viable. 

b. Fish Production and Sales 

A regional summary of the reported fish production is shown 

as Table V-A2 by district and region in terms of metric tons of 

product!in and the vaLue of fish production (average sale price 

in thousands of T/shs). The comparative statistics were developed 

for specific stream, lake, and dam production data for the years 

1977 and 1973. These average yield and production figures should 

be considered as representative and us.ful for relative compqrisons 

only, since the history o: produccicn appears to oxibit extreme 

variations of the period 197AZ throuuh 1979. This phenomenon is 

attributed to poor reporting ant monitoring, perioc ic uncontroied 

fish farmning, and prindic owoLoic i!,balincas. 

It should be noted that of the 9,691 metric cons in the study 

area, the percntano orA fsh production in 1977-7,8 w" 7 .0, 16., 

and 9.6 per cent for the Kilimanjaro, Singida and Dodoma regions, 

respectively. 

FisP production and values for each of the three study regions 

with respect to district and administrative division are presented 

in Tables V-03 through V-A5. 

N:ithin the Dodoma region the majority--72 per cent--of the 

production value is within the Dodoma Rural district. The Iramba 

district represents 96 per cent o ,he fish produc in for the 

SLngdndarcon, and the Muanga d strict represerts 90 per cent 

is extreme uneven th roiunhout the ras La isis hecause ofA" dis

of the fish production for the two districts of the Kilimanjaro 

region. Lt is evident that the dis-tribut ion of fisiL production 

v , . 

continuities in the number of landfill- dams, inadequacy of water 

supplies, lack of breeding stations, and inadequiate quantities of 

fish food. 
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TABLE V-42
 
FISH PRODUCTION SALES SUM-MA\Y, 1977-1978
 

Fish Production Sales Fish Sales Value 
Region District (Metric Tons) (000 T/shs) 

Dodoma Dodoma Rural 673 2,311 

Dodoma Urban 171 356 

Mpwapwa - _ 

Kondoa 36 288 

Total 936 2,955 

Singida Singida Rural 16 51 

Singida Urban - _ 

Iramba 1,522 4,809 

Manyoni 43 136 

Total 1,581 4,996 

riliman- Same 690 2,180 
jaro I Mwanga 6,484 20,489 

Total 7,174 22,669 

Total 
 9,691 30,620
 

I/ Same and Mwanga districts of Kilimanjaro region.
 

Source: Fishing Division, District Natural Resources Development Office.
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TABLE V-43
 
FISH PRODUCTION: SALES, DODOMA REGION, 1977-1978
 

Fish Production Sales 
District Administrative (Metric Tons) 

Dodoma Rural 

Itiso 2 

Chamwino 16 

Chipanga 95 

Bahi 510 

Makan gwa 50 

Total 673 

Dodoma Urban 

Hombolo 177 

Total 177 

.M'awaDw -

Kondoa 

Pahi 16 

Goima 70 

Total 86 

Total 936 

Source: Fishing Division, District Natural Resources 

Fish Sales Value
 
(000 T/shs)
 

6
 

35 

195
 

1,975 

100
 

2,311
 

356
 

356
 

39
 

249
 

288
 

2,955 

Development Office. 
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TABLE V-44
 
FISH PRODUCTION SALES, SINGIDA REGION, 1977-1978
 

Administrative Fish Production Sales 
 Fish Sales Value
 
District Division (Metric Tons) (000 T/shs)
 

Singida Rural
 

Mgori 16 5
 

Total 16 5
 

Singida Urban
 

Iramba
 

Kisiriri 800 2,528 

Shelui 722 2,281 

Total 1,522 4,809 

Manvoni 

Kintinku 29 92 

Nkonko 14 44 

Total 43 136 

Total 1,581 4,996 

Source: 
 Fishing Division, District Natural Resources Development Office.
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TABLE V-45
 
FISH PRODUCTION SALES, KILTMANJARO REGION, 1977-1978-1
 

Administrative Fish Production Sales Fish Sales Value
 
District nirizion (Metric Tons) (000 T/shs) 

Same Ndungo 
 690 2,180
 

Total 690 
 2,180
 

Manga Mwanga 
 3,480 10,997
 

Lembeni 3,004 
 9,492
 

Total 6,484 20,489
 

Total 
 7,174 22,669
 

I/ Same and Mwanga districts of Kilimanjaro region.
 

Source: 
 Fishing Division, District Natural Resources Development Office.
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The average fish production statistic was employed in the 

comparative eva-uation of administrative divisions as part of 

the prioritization and analysis of rural road improvement potentials. 

It should be noted that approximately 10 per cent of the
 

national fresh water catch is produced in the study regions. The
 

Mwanga district represents the majority of the production (see
 

Table V-45 ).
 

The Dodoina region has a very low potential for the development
 

of fresh water fishing. At present the fish production is confined
 

to the four 10-acre landfill dams at Hombolo, Nondwa, Kisaki and
 

Dabalo dam sites. Fish are alao produced at the Bubu River and 

the 400-acre Bahi swamp. The marketing of fish witl.*a.L the region 

and outside the region is not organized at present.
 

There are six fish ponds in Kondoa town and a small pond at
 

the Tubugwe Ujamaa village in the .Mwapwa district. 

The Dodoma Region Interim Development Plan includes assistance
 

to the Mtera Dam Fisheries Project which is expected to produce 

15,100 metric tons of fish after 1982. The Government of Tanzania 

is presentLy constructing a large reservoir at >tera which will 
cover an area o: apro::imatei. 600 kn. It is expected that fishing 

will be done by local inhabitants for subsistenco and organized 

harvesting (in cooperatives) for sale at distant markets. 

Lake Kitangiri is the only major fish proc ucer in the Iramba 

district and the Singid:a. re,,,ion ;is a whole. There are, however, a 

number of small dams which crotribtit e to the reqions' fish produc

tion. The river waters, which are seasonal, bring fiLsh nutrients 

and raise the water in the lake and small dams. The dams are 

located in Ut.A4i , Mamoanto, :ell, Ndago, Mwad i-'ctfmo, lauguno 

Kisiriri, Eambi, G,.:;omc4a, and tLh uagereza Da, in the -ioboi 

area. Most ci: t~lesi2 dams need to be e:pan,:d since few have been 

stocked and co.sts . :i ; to .:pandtr-an, por hi ca. e l ,Ins L'e 

the local i sh dJams a to 0 hectares eachn to iocrease w;ater volumes 

and thereb'y increase fish ) rd~i',:in. 

Over 90 pnc r cent of the fi rrh tion in the Same and -wangaL:uc 

districts of the Kilimanj-iro region is 'rom the Mwanga and Lembeni 

districts of the Mwanga district. 
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There are plans to reduce the silting probl.ms at the 

Ngurunga Dam and the Dindira Dam. With the reduction of silting, 

the volume of water collected will increase and provide potential 

for fish production. 

c. TIras or Lt ion uiemumnts 

Most .f the vielid from Lake Kitangiri in the Iramba district 

is transported: by road to Dar us Salaam, Mbava, Iringa, Nzega,
 

Singida, Shinvanga, Tanga and other small markets in the villages
 

within the district.
 

The poor condition of the feeder road from Lake Kitangiri to
 

Kiomboi hinders the transport of fish uut of the area. At present,
 

it costs T/shs LO per ton/km. to transport fish from the fishing 

sites to Kie:bi. :ith the improvement of feeder roads, the site
 

could more ,asilv b. served by advisory services, stocking could
 

be increased, fish production could be increased, and the cost of
 

transport could be reducud.
 

About .I per cent of the fish production from the Ndungu 

landfill dam in the Same district is consumed locally, while The 

is _ remaind r Lrnsp,ULd L v truck to Dar u:s lLiu, T.anga, and 

M.r:,go ro. T, p rodpcio of the ..iungo Dam and Late anga is 

shipped to Dar es Salam and Zambia. The vast majoric:y of the 

fish from these district sites is ried prior to shipment. 

d. Planned Dae loment 

The fishing objectives during the Third Five Year Plait/
 

include the followin4: 

--Expansion and consolidation c rvillage fishing units 
and Ujamaa fishing villages will be undertaken bv giving ex
pert advice and suop . in2 ,quipn nt necessary for modern 
fishing devel opment. Tw number of fish rwce ivWno stacions 
will be increased wherever it will bu deemed necessirv,. Dis
trict DveIon nt Cpor;orations engaged in fishinn will, in 
addition to ii: ,, ,:ucnc-rne, '.. the runnin o fish 
rec eiviq ' d preL vUit n units as "cll. 

--.ha..rever possible fishing dams will be built and 
e:isting on's will he cxpanded. "jamna villages will be 
invol'''d in t': i:p.,mentati, Kn this rro :ram, fpec fll' 
in ueo-ns ,ri, torze aI, no _,ls or larvn rivers. The 
program wi.ll eventually enable villacer n such areas to 
obtain fish 7r,,in. Export training an fish breeding will 

be gi : no thet ,m.len.ntersof the progra:a. 

l/ Third Iiv, Yar Develoon'iit Plan for Economic and Social 
DeveLOnnen E , ViLc i ublic f anzania, Vol. 1, 1976. 

http:probl.ms


-- Emphasis on fish processing will continue. Attention
 
will also be given to the efficient distribution of fish in
 
the country, from fish-abundant to fish-deficient areas.
 

-- The Tfoin::ania Fishin, Coim)anv (TAFTCO), t,-gether with 
DDC's, wil.1 draw i: nIn for the e:.:a.;n ion of modern boat
buil ing yards to increase the country's oar f'or boat
making and thus eliminate the problem or boat shiortages. 
These corporations will also ensure that modern fishing 
equioment is available in suffi.cient quantities when re
quired.
 

e. Impact of Improved Roads 

Contacts with the functional managers for the fishing sub

sector of natural resource development at the district level pro

duced the observation that the transport of fresh, smoked, and
 

dried fish is directly tied to the condition of the rural access 

roads. The current transoort problems in the hi-h oroduction 

areas of Lake Kitangiri, the unwillingness of commercial opera

tors to travel on rural rc ids (due to road condi-tions), and the 

high cost of transport throughout the study regions should be 

reduced through the improvement of the rural roads. As landfill 

dams are -*!Iin th administ-ative divisions,,kns_u:tU sLckId : 

the need for impro'ved c._ss vill become evident for dam main

teriance and stackinu, pra...ction (fish farming) coatrol and 

monitorincg, transrurt of - resh water procuce, .n, suoort of 

small industry dovelonment in the oroximitv of the resource. 

The goal to develop sLf-sufficiencv at the village and 

district level, and to increase 1' p r capita protein intake, 

is directly related to the devlopment of the local fishing sub

sector. This goal is in turn tied directly to the infrastructure-

specifically the availability of roads. 
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VI. PROJECT SELECTION AND PRIORITIZATION
 

A. Introduction
 

Field investigations by the consultant's engineers, including discus

sions and foliowup work with the Regional and District Engineers, revealed
 

that the three study regions contain approximately 7,095 kilometers of rural
 

access roads, excluding trunk roads. This total road kilometerage is
 

distributed throughout the nine districts and 54 administrative divisions
 

which are to be found in the study regiohs--Dodoma, Singida, and the east
 

portion of Kilimanjaro.
 

The District Engineers prepared a list of priorities by individual road
 

projects for their respective districts. These listings totaled 4,336 kilo

meters of the aove 7,095 kilometers of all rural access roads in the three
 

study areas. The priority listings were reviewed by the consultant's engineers
 

One hundred forty-five
and road inspections made of the majority of listed roads. 


individual roads make up the 4,336 kilometers, with an average road length of
 

30.5 kilometers and a top range of 93 kilometers. A minimum of one road 

2.6.
project is listed for each administrative division, while the average is 


Early in the study, the decision was made to develop a project selec

tion and prioritization sc heme based upon the smallest political unit for 

which data were possibly available or could be developed within the time 

frame of the project study. The a(iministrative division was seLected for 

this purpose, ind subsequent investigations, including extensive field work, 

confirmed 'e desirability of its selection, particularly in view of the 

multiplicity and reoeraphical dispersion of the road projects as later 

determined by the study engineers. 

By establi,3hing< priorities for each of the 54 administrative divisions, 

in effect, road priorities had also been established for the road clusters 

within each di:isior as compared with all other divisions of the region. 

ot road projects in over 0,000 kilometers
The anticlpated large numbec r 

of roads pruciuded .inv'.' cons-erarion bcinq given to an indLvidual roa by 

road analvsLs in view ofP the :anpower, faancial and time constraints of 

home when it wasthis itro],:t. This decision wa:s also ro-eu',l hreuct 

Tanzinia tML L t .r J no historicl -r e.istdetermined a; . aetrrival in 

Lng traffic data for amy of the rural access road:s in t,- study areas. 

The priority :ethodoLogy of the present S;cudv utilizes o,*n< ic, social 
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and cost data for the development of factor values which are assessed 

on the basis of rating scales. Weights are then applied to the ratings, 

and the weighted ratings are totaled to determine the priorities among the 

54 administrative divisions. The division priorities, which were deter

mined on a rekionai basis, were also utilized in determining priorities 

among the districts of the regions. 

Priorities of roads within each division were then determined by
 

giving consideration to listings of road priorities compiled by each of the
 

District Engineers, and to the factor of location in terms of an orderly
 

and efficient process in the road rehabilitation program.
 

B. Preliminary Screening
 

1. Develonment of Criteria
 

As an initial preliminary screening step for the purpose of
 

eliminating, at the very beginning,the least likely road candidates
 

for rehabilitation, the consultant established the following selection
 

criteria for the rural access roads: 

a. Rural access roads, for the purpose of this study, are 

defined as including all rural roads, encept trunk roads, 

located within each of the study regions (Doduma, Singida, and 

the Same and Manna districts of Kilimanjaro region). 

b. Roads which are eithe- less than six kilometers in length 

or within six "-lecm.uters o! roughly parallel existing roads 

which aireadv have reasonable Access are automatically excluded 

from selection. (with minor excptions.) 

c. The road proposed for rehabilitation must connect to an all

weather road or to a rural access road that is a likely candidate 

for rehabilitation. The connecting roads, in turn, should lead to 

an administrative and'or marketing center. 

The application of these criteria eliminated a small number of roads. 

C. Development of Prp] iinarv Economic and Social Indicators 

Preliminarv coampilations, c m ,tation s, nnd .valuations were made of a 

few key indicators Prom t0 mass of economic and social data -ath. red during 

the five-wu',tek fieLd trip. The purpose of thes, preliminary hndicato rs was 

to allow the encineers to return 'vo the A i s il'ckl: v as Possible (be

cause of the ver'y tight time schedule under which the team was operating) 

for followup work based upon a preliminary selection of the road groups 
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among the 54 administrative divisions as the most likely candidates for
 

rehabilitation.
 

During this phase of the project, data were 2ompleted by the economists
 

on population, food and cash crop sales, and livestock population. These key 

indicators were su-ficient at this point to allow a reasonable indication of 

the most promising administrative divisions with regard to those particular 

factors. The chief economist and the engineers then reviewed the divisional 

data 	and selected from the list of road projects provided by the District 

Engineers a preliminary list of likely candidates for improvement. The 

proposed roads on these lists were then examined in the field and consulta

tions 	held with the negional and District Engineers regarding their revised
 

priority listings.
 

D. 	Development rf the Rating Scheme
 

The second and final phase of the project selection and prioritization
 

process consisted of the development of a formalized rating scheme which in

corporated the technique for a final screening of the road groups within 

each 	 of the administrative divisions. 

Data on the preliminary economic and social indicators (population, 

f... .ad cash rop SACS) ware finaiized during this swcua,a.: . in ad

lition, the ] re:estock polatLon census inaicator was replaced with livestock 

market sales upon complcution o the data computations for the latter. Other 

economic mic ocial criteria were developed rom the field data, an followup 

work 	 in Dar as Salaam. These included annual production of forest products, 

annual production of fish, small industry sales and agricultural potential. 

On the social criterion side, population density, education, health 

and rural water supply were added to the original key social indicator, 

population.
 

To summarize, a total of six economic, five social and one cost criterion 

were developed in the final phase of the study as showm in Table VI-I. 
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The initial relative weights assigned to each of the economic
 
and social factors in the preliminary draft report were subsequently reviewed
 

as part of the overall report review by US/AID staff members in
 
Washington, D.C., Tanzania and 
Kenya. As a result of suzgestians received
 

in these reviews, the consultant has made one major change and other
 

minor changes in the factor weights and has added 
a new factor, road construction
 

costs.
 

The major change consisted of reducing the factor weight of annual
 

average crop sales from 35% 
to 17% and of increasing agricultural
 

potential from 10% to 25%. This change is 
essentially a trade off with
 

greater emphasis being placed upon agricultural pouential information
 

derived from map interpretation.
 

Other changes were to reduce the factor weights of annual average
 

livestock sales from 10% to 37l 
and that of popu±ation density from
 

10% to 4A. The reduction in the livestock weight reflects the general consensus
 

of livestock experts in Tanzania that most of 
the cattle in future
 

years will continue to be driven to 
market, rather than transported
 

bv truck. The reduction in the population density weight is in recognition
 

of the need for 
a greater benefit from the road improvements to be
 

attributable to the total popuiiation in contrast 
to the density of the
 

population. Both of these 
factor weights were thus likely candidates
 

for reduction especially in 
 view of the necessity for adding the additional
 

factor of road constructiVon csts. 

Health was also reduced by 2 percentage points (from 9% to 7), and
 

education and rural water supply by 1 percentage point (from 7% to 61 for education
 

and from 4% to 37 for water supply). 

In addition, a third criterion was developed, that of road construction
 

costs. 
 From previously gathered engineering data, the consultant 

calculated averace construction costs per kilometer for a cries of typical road 

types in each of the three regions. These construction costs were then
 
identified with the individual roads in the three regions which had been 

selected on a prel iminary basis for rehabi]itation. The no ru:entnye of road 

length of each project was then estimated for the particular administrative
 

division for divisions. 
 (For more detail on the construction costs
 

see Chapter VII.)
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From the above data, the consultant calculated the total road
 

construction costs and a weighted average of these costs 
for each of
 

the administrative divisions in 
the three regions. (See Appendix
 

Tables .\V1-1, pa~o throun 9.) 

The :, .atherin for the above criteria emphasized multiple years 

whenever possible, and the most current data available. Food and cash 

crops are based upon averages of the past three years; livestock, forest
 

products and fish 
are two-year averages; while small industry, population,
 

education and health are for one year, 1978. 
 Data on agricultural potential
 

are a composite of information from 1967, 1976 and 
1980. Similarly, for
 

rural water supply,base data 
are from master plans for the three regions, 

completed between the three-year period, 1976-1978. 

The measurement units and measuring parameters (range of factor values 
and common rating scale) are shown in Table VI-I. A major advantage of 
this type of rating scheme is that it permits the adding together of "oranges 

and apples," diverse elements of economic, social and cost aspects regard

less of their comarabilitv since in the end all such elements are assigned 

factor values and weights and thus can be totaled. 
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TABL- VI-i 

RATING SCHEbIIE FOR ADMINISTRATIV-; DIVISIONS OF RURAL ACCESS ROADS 

Cri terion 

I. Economic 

Activity 
1. Annual 

Sa]- s 

Factor 

Average Crop 

Measureme:it 

Units 

Metric tons of 

ar'iultural sales 

Measuring Range 
of 

Factor Values 

0-11,000 

Parameters 
Common Rating 

Scale 

0-100 

2. Annual Aveiage Live-
stock Sales 

3. Annual Production 

Forest Products 

No. of cattle equiv-
alent units 1/ 

m3 of, output 

0-6,900 

0-4,500 

0-100 

0-100 

4. Annual Production 

of Fish 

Metric tons 0-3,500 0-100 

5. Annual 

Sales 

Sritull Industry Thousands 

T/shs 

of 0-3,900 0-100 

< 

II. Social 
Aspects 

6. Agricultural 
Potential 

7. Population 
. Population Density 

Soils capability 
for agriculture 

Number of persons 
Persons/Km2 

1-High (100) 
2-Medium (55)
3-Low (10) 

13,000-66,000 
1-305 

25-100 

20-100 
0-100 

III. Cost 

Aspects 

9. Education 

10. Health 

11. Rural Water Supply 

12. Road Construction 

Student/Teacher ratio 

Health facililies to 

population ratio 
Adequacy of supply 

Weighted Average Cost/ 
Km. -''/shs 

64/1-34/1 

1/1-5,000-1/700 

5-1 

39,300-21,000 

3-100 

1-100 

20-100 

12-100 

1/ 
 Sheep and goats were converted to cattle equivalent units on the basis of a ratio of 5 goats or 5 sheep

to 1 head of cattle.
 



E. Determination of Relative Weights for Factors
 

Determination of the relative weiqhts to be assigned the various economic 

and social factors is a basic element f the entire rating scheme. In recog

nition of this fact, and in accordance with the contract provisions, the 

consultant sought the assistance of officials of USAID/Tanzania and the 

Tanzanian Government in performing this essential task. Attempts were made 

through USAID/Tanzania to arrange for a meeting with the Prime Minister's 

Office in Dodoma during the last fifteen days of the consultant's stay in 

Tanzania. At that time, the entire methodology with accompanying data 

tables had been drawn up for review purposes. Subsequently, USAID/Tanzania 

officials informed the consultant that they had received the following report 

from the Prime Minister's Office: 

1. The Prime Minister's Office was heavily engaged in budget 

hearings, which precluded arrangements for a meeting, and
 

2. Officials of the Prime Minister's Office did not believe 

that they could contribute to the determination of the relative 

wiqhts, qince they .acked the suc.fic knowledge about the 

relative importance of these various factors to the regional 

economies. They further added that since the study team had 

been involved in an extensive field survey and had discussed 

these economic and social factors with knowledgeable persons 

throughout -he regions of concern and elsewhere, the team members 

were in a much better position than the Prime Minister's Office 

personally to make reasonable judgments about the relative weights 

to be assigned each factor. 

In view or this report from the Prime Minister's nffice, UA..\ID/Tanzania 

officials also reported to the consultant that they did not feel that they 

were in a position to contribute to the weight-making process since they 

had ins'iiffcient knowledg4e about the relative importance of these many 

factors to the regional economies, and to the administrative divisions 

in particular. 
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This 	 posit ion of USA. , rfnvaniin lovernment officiaLs is understandable to 

consultant, since the present study is 
the first time that detailed data
 

of the scope contained in the study (multiple economic and social indicators
 

at the administrative division level) had been devaloped in Tanzania. It
 

was 	then A:are&,d in a meeting between the consuLtant and USAID/Tanzania of

ficials that the consultant would fix the weights based upon his prior 

experience in such studies, and the knowledge which he had gained in Tan

zania through the intensive field surveys, and from other sources.
 

The step-by-step evaluation and weight assignment of each factor
 

resulted in a combined weight of 	 for
50 per cent the economic activity
 

30 per cent for the social aspects and 20 per cent for the cost aspects
 

(Table VI-2).
 

F. 	 Develpment of Input Matrix 

The input data matrix shown in Table VI-3 reflects the availability of
 

the data. All of 
the data contained in the Table have been previously
 

discussed in the report, and thus 
no further explanation is needed here,
 

other than to state that all of the quantiLative ,u,
M ut data (crop 

and livestock, forest products, fish, industry) population, health facilities 

and road cons rutcoion costs have been rounded to the nearest whole number. 

G. 	Ratings o: Adminiscrativ Divisions and A trmiLcatiun of 'Weights 

Calculations a:- thutratings for each factor and by administratlv,= 

division are shown in Table VI-'.. The ratings are calculated as follows: 

1. Factor No. 1, \nnual Averace Crop Sales, has a range in
 

factor values from 0 to lo000 metric tons.
 

2. tiso division in Dodoma Rural district has annual average
 

crop sales of 1,500 metric tons.
 

3. The rating for Itiso division is thus calculated: 

1,500 divided by 11,000 = 13.67 or rounded to 147.
 

For the purpose o ease in later totalina,this 147 is shown as a
 

whole numoer.
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TABLE VI-2
 

RELATIVE WEIGHTS FOR CRITERIA AND FACTORS
 

Criterion 
(Weight) 

I. Economic 
Activity (50) 

1. 

2. 

3. 

4. 

5. 

6. 

II. Social 
Aspects (30) 

7. 

8. 

9. 

10. 

11. 

III. Cost 
Aspects (2C) 

12. 

Factor Factor Weight 

(No. and Description) (Percentage) 

Annual Average 17 
Crop Sales 

Annual Average Live

stock Sales 3 

Annual Production 2 

Forest Products 

Annual Production 1 
of Fish 

Annual Small 
Industry Sales 2 

Agricultural 25 

Potential 

Population 10 

Population 4 
Density 

Education 6 

.. lth 7 

Rural Water Supply 3 

Road Construction 20 

Total 100 
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1.0/1 
113/1 
46/i 

1/700 
i/2,20o 
1/6,600 
1/2,300 
1/1,500 

3 
1 
1 
1 
3 

21,1OC 
22,000 
21 ,( 0 
22,'c 
23, PC0n 



TABIZ V-
 Pace 2 of 2 
XNPT HATRrX CR Ar ?IVN]TRATIVE DIVI1ICN3 OF WJRAL ACCESS ROAOS 

FAC-IRS / 

LIVISIC3AWf 
Arnual 
ra~e Crop
Sales 

A.nual Annual Forest 

r~rmic ro.ucts 
ASeag. Prc.luct. 

Livestcck and 

Ann,'-sI A--nue 

mw ArergeFI ~ !; 11Road 
Fich .;l1

ProuIctl on Irlustr5 le s Y 

Agricultural Population 

rop AvergePotential 

Population 

Density 

Lducation 
Btudent/ 
Tv, :r 

Health 
Facilities 
to Popula-

Rtural 
Water 

suppl 
Construction 

Costa 
Sale. Prodi~ction Sales '.tio tion/Ratio ot 

1 2 3 1 5 6 7 3 9 10 11 12 

K-.',e mbtg. 

C" e'uI.0 
" - w-" 

200 
7C"0 

-,2--A 

0 

1,CO 

310 
(6Co 

-
-

1,300 
2,700 

-

-
-

-
-

0-000 

2,700 
l,CC'0 

1,2vo 
Xo) 

0 

2 
2 

2 
2 
3 
2 

15,100 
26,. 

o O 

17 ,RO0 
23,5OO 
23,'oo 
27, 200 

10 
13 

71 
]5 
108 
31 

56/1 
57/1 

55/1 
53/1 
56/1 
6o/I 

1/800 
1/2,600 

lA1,&OO 
I/1,600 
1/3,k.00 
1/3,000 

1 
330,400 

I 
1 
5 
5 

25,5'C0 

3 ' CO 
2(.70 
32, A 
30.200 

1,•00,o-
103 
1Of 
100 

-
1,500 

-
-

-ho 

-
3,500 
3,000 

0 
100 
400 
700 

1 
2 
3 
3 

25,000 
20,C'00 
13,700 
14,800 

lo9 
44 
29 
87 

56/1 
57/1 
58/1 
62/1 

1/2,300 
1/1,200 
1/1,7O 
1/3,000 

1 
1 
3 
5 

32,7r, 
'1 O 
23,-(-o 
31,3"0 

7 / See Tabie VI-1 for descrlltlun of factcrs, measurement units, range of factor values and rating scale. 
2Lte: En.ta are ro':I-d to the nearest hundre-1 units. A 7tro Indicates that production was less than 50 units, whlle a Nash Indicates no productioa. 



TAI IE.vI-h 

RATrIN;S OF AI1INhJIJIA'rIVE DIV1:;(.N3 OF HI1PAI AIXC143 ROADS HASE'D ON 

CU?44)N HA'I1?E J4'AIE 

DIWTHICT AN], DIVISION 1 2 3 4 -< 7 8 9 i n1 12 
H A T I N ; 8 

IX'tXKMA HUHAI. 

Ctle 
CIM-wl 

XWdtkir' 

Chipangs
Behli 
Melln.& 
mundem 

1 
9
5 
2 

3 
1 
8 
2 

9 
10

1 
29 

26 
32 
10 
41 

31 
15 

-

-
15 
15 

-

0 
0 
-
-
3 

14 
3 
-

72 
--
26 

-

-
-
-
-

55 
55 
25 
25 

55 
25 
55 
55 

45 
58 
61 
55 
48 
53 
43 
56 

3 
11 
16 
7 
6 
8 
4 
7 

57 
57
66 
72 
72 
72 
51 
75 

27 
19 
59 
38 
31 
20 
24 
27 

4O 
90 
6o 
60 
60 
60 
60 
60 

16 
83
82 
86 
92 
80 
83 
19 

PAM)4A U1tbAN 

H,,bolo 
KIikoalo 
Nala 
vepuz 1 

2 
1 
0 
2 

100 
16 

-

-

29 
-
9 

-

6 
-

-

0 
-
-

-

55 
55 
55 

25 

51 
37 
34 

24 

10K) 
67 
81 

65 

81 
69 
90 

93 

83 
8 
9 

22 

80 
N) 
o 
80 

84 
80 

87 
XPWAPWA 

XI akwe 
Kiel 1 
Zolma 
Kngwa 
Bud i 

25 
52 
79 
98 
42 
11 

28 
13 

1 
1 
6 

13 

2 
2 
4 

0 
2 

-
-
-
-
-
-

100 
-
0 
-

-

25 
25 

100 
100 

55 
25 

99 
54 
76 
50 
59 
58 

12 
8 

10 
8 
5 
4 

60 
36 
54 
48 
36 
33 

36 
33 
24 
15 
29 
33 

80 
100 
80 
80 

100 
80 

88 
89 
90 
95 
95 
83 

DNXOA 

Ko, loa 
lodo 

'ark.ma 

Kwamtoro 
Pahl 
Golm 
BeiIko 
Kolo 

9 
46 

0 
1 

46 
35 
48 
16 

-
48 
39 
41 
10 
2 
il 
7 

-
-
-

13 
7 
7 
-
-

-
-

-
0 
3 
-
-

46 

-
0 
-

-

25 
55 
25 
25 

100 
55 
55 
25 

48 
72 
22 
39 
79 
42 
68 
48 

20 
23 
3 
3 
5 
4 
12 
10 

75 
57 
66 
51 
75 
51 
72 
66 

53 
36 
34 
38 
23 
43 
24 
12 

20 
60 
80 
20 
60 
20 
bO 
80 

88 
65 
90 
83 
75 
76 
12 
88 

8IM;IIfA RIRAL 

Ihanja 
ktngl 

Wingaa 
Mti[)okO 
Hgorl 
Ilongero 

? 
3 
3 
9 
3 

16 

14 
32 
12 
68 

9 
13 

58 
16 

-
-

11 
20 

-
-
-
-
0 
-

15 
21 
15 
56 

5 
18 

25 
55 
55 

100 
25 

100 

37 
44 
38 
88 
33 
82 

3 
3 

10 
6 
6 

11 

87 
81 
90 
93 

100 
90 

16 
37 
83 
53 
36 
20 

20 
40 
4o 
20 
20 
60 

84 
8 

86 
87 
72 
67 

see Tatle VI-I for description of fectnrs, ,easurement 
M,Tr: Inittare rounded to the Zero nearest hundired unit. 

units, range of factor valese 
A 0 Indlcatee that prodiuctlon 

and 

was 
rating scale. 
less than 50 units, while a Dash Indicates no produc

leadings ar,-ar on Table VI-3. 

http:DIV1:;(.N3


TABLE VI-4
 

RATINGS OF ArhMINI.URATIVS DIVISIONS OF RURAL A3CES ROADS BAS D ON 

C014UN RATIIG SCA.E 

ACTPR NUMBERS 1/
DISTRICT AND DIVISION 1 2 3 1 5 6 7 8 9 10 11 12 

IRAAhA 

Kiruxl 
rugutl 
KInyaigir 
Kl1inmrpan.1a 
Kialrlrl 
NMago 
Shelui 

3 
62 

5 
3 
1 
3 
14 

22 
25 
29 
28 
83 
78 
67 

18 
-
-
13 

-
142 

-

23 
-

20 

5 
11, 
15 
0 
15 

5 
1 

25 
100 
55 
25 
55 
55 
55 

48 
65 
141 
145 
55 
57 
514 

1 
17 

8 
17 
12 
10 
11 

72 
63 
72 
75 
81 
69 
78 

314 
143 
11 
1 

56 
26 
25 

100 
'40 
80 
80 
60 
80 
80 

86 
86 
91 
91 
95 
82 
86 

KAAYOMI 

Ianyont 
ltlgi 
Manyoni VIjljini 
Kirntlirku 

M'onko 

-
5 
-

0 
5 

30 
142 
6 

30 

14 

-
100 

-

-

100 

-
-
-

0 

0 

8 
10 
-
-

21 

55 
55 
55 
55 

55 

23 
27 
20 
36 

57 

9 
0 
7 
3 
1 

100 
93 
81 
72 
63 

100 
145 
15 
56 

67 

60 
100 
100 
100 

60 

99 
92 

100 
90 

86 

SAMIC 

sme 
23 3 33
2 12 - - 69 55 97 100 77
"w.ob* Hbga 
 6 14 -  26 55 140 14 30 38 60 55
Ounja 11 29 - 31 55 27 
 23 36 23 100 52
Chomee/suJI 
 14 145 60 - 21 55 36 5 42 56 100 72Hfims Vurta 
 0 9  - 0 25 36 35 33 29 20 143
xdagu 3  - 20 10 55 141 10 15 33 20 56 

MW.ANGA 

w

ijven o 13  - - 0 100 38 36 33 13 100 414sanrgl 
 1 22  3 55 30 114 30M'sfy.a 33 100 661 - - - 10 25 21 10 27 59 60 88
Le e, 1 
 1 86 I 25 22 29 9 33 20 50
 

/See '1,rle V-I for descrlptlon u factors, nwanurernent units, range of factor values aridrating scale.
ITE: i',t, ale round'ei to the Ze'o aearest hundred tinit. A U Indicates that proluction was less than 50 units, while a Dash Indicates no produc

He1,lr app.ear on Table VI-3. 



The weighted ratings shown in Table VI-5 are merely the application of the 

assigned weights applied to each of the ratings shown in Table VI-4. The
 

total of the weighted iatings for each division within the entire study area
 

is shown in the last column of Table VI-5. 

H. Priority R,.kings 

For the purposes of the road rehabilitation and maintenance program, 

the priority rankings of the administrative divisions are by regions. This
 

decision was based upon the fact that the region will be the key element in
 

the road program in which Dodoma region will have two teams for rehabilita

tion and maintenance, while Singida regiont and the Same/Mwanga districts of
 

Kilimanjaro region will each have one team.
 

The top rankings within each region show that for Dodoma region the 

first five divisions are located in three of the four districts, while in 

Singida region, the top-ranked five divisions are in two of the three 

districts (Table Vl-6). Similarly, for Same and Mwanga districts, the top 

five divisions are split with three in the Same district and two in Mwanga
 

district.
 

A comparison of priority markin-s hy districts within each 

region based ,upon a total ing of the raw soc ia:.,*Cc ,o. cuSt sc,)res 
for thej divisions within c district sho in the tabulatin below that 

t-r Dodoma region, Dodoma Rural is first, Kondoa is second by a difference 

of ,one point, >lpwarwo is third , and D),do a Urban is f ourt h. Fo-r the 

Sinciua e 4ion, Iramba is first, Siac-'da Rural second, and Manvoni 

third, while in Kilimanjaro staicy area, Same is t irst and Mw.anga is 

seconc. 

When average scores by districts are calculated (since the number 

of divisions within each district varies trm four to eight), some 

changes occur in the district rankinas. in particular, "p..'rwa .'ith si:: 

divisions meves from third to f irst place, and Dodoma Urban moves from 

fourth to la ,e. ural Mondoc i, identicalsecon:d DoRou::a and end ,.:ith 

, WVur"e .ta r..;i. the sorescre. ,t:ieda , verace calculations 

have no impact o t e ran inPs v .2istrict . in tho Kii man ja r reion, 

the average sore ror Mana Distriot is sliht : iiher than for Same 

District (see the ta u !,t in at the end 0, ti L: 1,otim. 

A comnarison of tthe consultant's pri,-ri tv rnnkhns ,f the dministratLve 

divisions with the District Eninoers individual Toad prorities ithin 

each division ()r he;.'een two or more , ;.s ions, snows a s1 r:,isial. 

close coordination :or :,:o-t : t'no. i" :n vid the distriots (eable VI-7). 



TABl.E VI-5 

IGIrrD RATIN3 OF AiM)-UIj1RArlvL )1%13ltNS OF RURA . ACCESS ROADS 

____________ PACDOR t4UI.40E AND 1WEIM1rx -__________________________1 2 3 4 -  6 8 9 10 11 12
 
DISRHICT AND DIVISION 
 V E I G H T 0.17 0.03 0.02 0.01 o.r2 0.25 0.10 o.0 o.o6 0.07 0.08 0.20 

LJlAJI&&RURA.L
 

lti.o 2.4. 0.3 o.6 0 1.4 13.8 4.5 . 3. 1.9 1.2 17.2Ctamlno 1.5 0.5 0.3 0 - 13.8 5.8 0.4 1.33.4 2.. 16.6ovuml 0.9 2/  - 0.5 6.3 6.1 0.6 4.0 4.1 1.8 16..
Mwl tI k Ira 0.3 0.9 - - - 6.3 5.5 0.3 4.3 2.7 1.8 17.2ChPanga 0.5 0.8 - 2/ 13.8 4..8 0.2 4.3 2.2 1.8 1P.4BAl 0.2 1.0 0.3 0.1 - 6.3 5.3 0.3 4.3 1.4 1.8 16.oK .ar,.a 1.4 0.3 0.3 2/ - 13.8 4.3 0.2 3.1 1.7 1.8 16.6?4undemu 0.3 1.2  - - 13.8 5.6 0.3 4.5 1.9 1.8 15.8 

DDDOXA UHAN 
Huabolo 0.3 3.0 0.6 0.1 0 13.8 5.1 4.o 4.9 5.8 2.4 16.8KIkomLo 0.2 0.5 -  - 13.8 3-7 2.7 4.1 0.6 2.4 16.0Mala 0 - 0.2 - 13.8 3.4 3.2 5.4 0.6 2.4 18.0Npungul 0.3 - - 6.3 2.4 2.6 5.6 1.5 2.4 17.4
 

MIVAIVA 

mpwalwa 4.3 0.8 2/ 2.0 6.3 9.9 0.5 3.6 2.5 2.4 17.6Klbakue 8.8 o.4 _/ - - 6.3 5.4 0.3 2.2
NIsti 13.4 1/ 0.1 

2.3 3.0 17.8 

- 0 25.0 7.6 0.4 3.2 1.7 2.4 18.0Zoisaa 16.7 0.1 - - 25.0 5.0 0.3 2.9 2.41.1 19.0i oneia 7.1 0.2 0  - 13.8 5.9 0.2 3-.2 2.0 3.0 19.0RUJ 1.9 o.4 2/  - 6.3 5.8 0.2 2.0 2.3 2.4 16.6 

Kondoa 
 1.5  0.9 6.3 4.8 0.8 4.5 3.7 0.6 17.6Mondc, 7.8 1.4 -- 13.8 7.2 0.9 3.4 2.5 1.8 13.0Farkwa 0 1.2 - - 6.3 2.2 0.1 4.0 2.4 2.4 18.0Kwamtoro 0.2 1.2 0.3 - 6.3 
PahI 7.8 0.3 0.1 0 

- 3.9 0.1 3.1 2.7 0.6 16.6 
- 25.0 7.9 0.2 4.5 1.6 1.8 15.0Golma 6.0 0.1 0.1 02/ 13.8 4.2 0.2 3.1 3.0 0.6 15.2 ere ko 8.2 0.4  - 13.8 6.8 0.5 4.3 1.7 2.4 2.4Kolo 
 2.7 0.2 
 - - 6.3 4.8 o.4 4.o 0.8 2.4 17.6
 

8liI!(IA HIMIIAL 
lhatja 0.3 o.4 1.2  0.3 6.3 3.7 0.1 5.2 1.1 0.6 16.8
Ik,;gi 0.5 1.0 0.3 - 0.4 13.8 4.4 0.1 4.9 2.6 1.2 17.6 

0.5 0.4  0.3 13.8 3.8 0.. 5.4 1.25.8 17.2Mt Inko 1.5 2.0  1.1 25.0 3.8 0.2 5.6 0.63-7 17.4Htort 0.5 0.3 0.2 1 0.1 6.3 0.2
3.3 6.0 2.5 0.6 14.4
Ilongero 2.7 0.4 o.4 0.4 25.0 8.2 o.4 5.4 1.4 1.8 13.4 

!/ Se Table VI-I for description of factors, measurement units, rar~ge or factor values and rating scale.
 

ess/ "n 0.05. 

NWTE: Irita are rour.,el to the Zero nearest hundred unit. A 0 Indicates that production was less than 50 units, while a Dash indicates no produe
tLI a b. --

Hlel I id alper On Table VI -3. 



TABLE V1-5 
WEIGfrFEl RATIm:I OF ADMINI.;TAr!VE UIU1SIGNS OF RURAl. ACCESS ROADS 

FAC-KhHNUHIIER WmbWEIGlrr 11i 
 -3_5. 6 .7.

DISTRICT 8 10 11 1t2AND DIVISION 

0.17 0.03 o.(2 0.01 0.02 
W I G T

0.25 0.10 0.oG. 0.06 0.07 0.08 20.2C
 

1HABA. 
Klr.a l 0.5 0.7 0.4
NMh,Jtl 

- 0.5 6.3 4.8 0.21 10.5 0.8 4.3 2.4 3.0 17.2- ".3 25.0Knyeai rl 0.9 6.5 0.7 3.2 3.0 1.20.3 - 17.2 . 13.8 4.1Kl nmtpenda 0.5 0.8 0.3 4.3 0.8 2.1. 18.20.3  0 6.3 4.5Kimirtri 0.7 4.5 0.1 2.40.2 2.5 18.2- 0.2 (.3 13.8 5.5 0.5Niago 0.5 4.9 3.9 1.8 l.O2.3 0.8 
jhe Iu1 - 0.1 13.8 5.7 o.4 4.10.7 2.0 1.8 2.4 16.4- 0.2 2/ 13.8 5.4 0.4 4.7 1.8 2.4 17.2 

KANYONI 
mnyon) - 0.9  - 0.2 13.8Iti 8 1 2.3 o.4 6.0 7.00.8 1.3 2.0 1.8 19.80.2 13.8 2.7Imkfyorn VlJlJlnl - 2/ 5.6 3.2 3.00.2 - 18.4- - 13.8 2.0Klintinku 0.3 4.9 1.1 3.00 0.9 20.0- 0 - 13.8 3.6 0.1 4.3 3.9 3.0Nkonio 18.00.8 O.i& 2.0 0 0.1 13.8 5.7 2/ 3 -'8 4.7 1.8 17.2 

Sam 0.3 0.4 - -W e mb e b a ,;a 1 .0 1.4 13.8 2.3onja o .4, 0.1 2.01. 0 . 138 6.8 3.0 15.4- 5 13.8 4. 0.2 1.8 2.7 
15.0 

1.9 1.8 11.0o.6 Choce/!JuJ1 0.6 13.8 2.7 0.9 2.20.7 1.4 1.6 3.0
1.2 - 1O.4K.,ba Vanta O.h 13.8 3.6 0.2 2.50 0.3 - 3.9 3.0 14.4- 0 6.3 3.6 1.4 2.0 2.0 0.6N3,,tgu 0.5 - 8.6 
- 0.2 0.2 13.8 4.1 0.4 1.0 2.3 0.6 11.2 

Ugveno 
 2.2  - 0 25.0 3.8Ussngi 1.4 2.0 3.0 3.00.2 0.7 -.- 8.8
.1 13.8 3.0kva rigm 0.2 -
0.6 1.8 5.9 3.0 13.2- 1.0 0.2 6.3loV e I 0.2 2.1 0.14 1.6 4.1 1.8- 17.60.9 o.4 6.3 2.2 1.2 0.5 2.3 
 0.6 10.0 

B oeeTable VI-1 for description of factors, amsurewrnt units, range of factor values and rating scale. 
2/ Lees ttan 0.05. 
N43rE: [ata are rouded to tLe Zero nearest hundrel wilt. A 0 indicates that production was lass than 50 units, wblle a Dash Indicates no produc

t . sOn

Hewall:gs api~ear on Table VI-3. 



TABLE VI-6 

PRIORITY RANKING OF ADMI:;ISTRATIVE DIVISIONS OF 

RRAL ACCESS ROADS WITHIN EACH STLDY REGION 

Region Dist-ict Division 
Weighted 
Ranking 

Priority 
RankIng 

Dodoma Mpwapwa Zoissa 58.5 I 
Mpwapwa Miali 55.7 2 
Dodoma Urban Hombolo 48.4 3 
Kondoa Mondo 45.5 5 
Kondoa Pahi 45.4 13 
Kondoa Bereko 42.1 6 
Mpwapwa Mpwapwa 36.3 7 
Mowapwa Kongwa 36.3 4 
Mrnwapwa Kibakwe 36.2 10 
Kondoa Goima 31.0 11 
Ddomn Urban Nala 27.5 8 
Dodoma Urian Mundemu 26.7 15 
Dodoma Urban Kikombo 26.6 17 
rk)doo 73 Rural Charnvino 26.4 14 
Dodoma Rural Itiso 26.1 9 
Dodoma Rural Chipanga 24.8 12 
DoduLa Rural Mvumi 23.4 16 
Kondua Kondoa 22.8 19 
Dodo-mi RuraI Makangwa 22.5 18 
Dodoma Rural Mpunguzi 22.3 22 
D do..a Rural .witikira 21.6 20 
Mnwapwa Rud i 20.9 23 
Doohoma hura: bahl 20.3 24 
landoa Kolo 19.6 21 
Dondua Farkwa 19.3 25 
Kondoa Kwamtoro 17.8 26 

Sineida Iramba Nduguti 52.6 2 
Sinm:ida Rural Mtinko 37.6 3 
Singiia Rural Ilongero 37.5 1 
Iramba Kisiriri 34.5 4 
Irimba Ndago 22.3 9 
Iramba Shelui 31.3 10 
Manvoni Itigi 31.0 6 
Matnvonl Manyoni 30.3 5 
Mainvon± Nkonko 29.7 7 
inida Rurai Mungaa 28.3 8 

fManni Kintinku 26.4 11 
Singidi Rural Ikungl 26.0 12 
Iramba Klnyangiri 24.6 13 
Iramba Kirumi 22.6 15 
Irarba Kinampanda 20.0 16 
Mnvoni Manvoni Vinijini 19.9 14 
Sfnzi4a Rural Mgori 18.2 18 
Singija Rural 1han!a 16.9 17 

Kilimaniaro tanrlI Ugweno 32.2 1 
M.wan.i Chome!Suji 29.0 3 
M;an.; Chone/Suji 26.4 

ana UsanKi 26.3 4 
-M aa 26,1 6 
Gonja 24.2 5 

•'aan Nduno 17.) 7 
MXa M.anga 15.3 8 
..wanga Mmba Vunta 14.7 9 

1wanaLiembeni 12.2 10 

VT- 17 



TABI.E VI-7 

COMPARISON GF ADMINISTRATIVE DIVISION PRIORITY RANKINGS WITH 

DISTRICT' ROAD PRIOHITY RANKIN(;S BY REGIONS 

Priority Ranking ROADS 
District and 
 Division Within 1Diviaion Within 2 or More
District Region 
 Division 
 Divisions
 

DOtIjkAMA URBAN 
Ilr)olo 1 3 1, 2, 7NaI a 62 8 8, 9 3, 11, 12?ikonbo 
 3 16 4, 5 
 6, 1o
Hunguzi 
 4 22 
 3, 11, 19 (D.R.)
 

DOI 9MA RURAL 
Itlao 
 1 
 1, 11, 15, 16, 17
Chipanga 
Clinseivno 
Vkaideiu 

angwa 
Mv,1mi 
liwitikira 
K-11h 

2 
3 
4 

5 
6 
7 
8 

1 
14 
15 

17 
18 
20 
24 

C, 12 
18 
9 

14 
4, 6 
5 

7, 20 
3, 13 
20 
3 (D.U.), 7, 10 
21 6 (6P) 
2 !MP), 21 
13, 19 
710, 12 

MFWAI WA 
Zolasa 
Miali 

hotw
Mpwapwa 

1 
2 

34 

1 
2 

46 

7 

9, 148, ii, 12 

5 
, 4 

5, 41,1, 3, 6, 13, 16 
Kibakwe 
Rudi 

5 
6 

11 
23 

10 
12, 15 

3, 
3, 

13 
16 

KONDOA 
Hondo 
Btereko 
Goima 

1 
2 
3 12 

1 
14 

4, 5, 8 
11, 123 

a 
Eondos 
Kolo 
Farkwa 

4 
5 
6 
7 

13 
19 
21
25 

10, 15 
9 

4, 
4, 

2 

7, 
7 

8, 11, 12 

Kwamtoro 8 26 6 3, 2 

Note: I.R. = Dodoma Rural; D.U. - Dodoma Urban; MP Mpwapwa; S.R. Singida Rural; M a Hwanga. 
Source: 
 Region rankings for the administrative divisions 
are 
from Table VI-6, while diatrict rankings
for these divisions are based upon the regional rankings. 
Priority rankings of the individual
roads within each division or between two or more divisions are those provided by the District
 

Engineers of each district.
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TAPBI V1-7 
COMIPARISON OF ADMINISTRATIVE I)VISION PHIUHITY RANKINGS WITH 

IJISTRIIT ROAD PRIORITY RANKI;3s BY REXIONS 

Priority Ranking 
ROADS
 

District and 
 Divislon 
 Within I Within 2 or More
 
Diviaion DItrIct Regi on 
 Division Divisions
 

81N1 IDA RURAL 
Ilongero 1 1 2, 13 1 
Mtinko 2 3 
 3 1, 11, 12

Migaa 3 8 6, 8 5, 7

Ikingl 4 12 9 
 7, 10
 
Ihanja 5 1017 

o" 6 18 
 4
 

Nduguti 1 
 2 5, 10 2, 4
 
Kilirii 2 4 1, 11 6Ningo 3 9 
 3, 7, 12 (S.R.)

Shelul 
 4 10 7
Kinyangiri 5 13 9 
 2, 8

K Iriul 
 6 15 
 4, 2
 
Kinampanda 
 7 16 
 3, 6, 8 

MANYON I 

Hanyoni 1 5 
 1, 2, 9
 
Itlgi 2 6 3, 5, 15 2, 9

Nkonko 
 3 7 8, 10, 12, 16 1, fl 
Kintinku 4 
 11 6, 7, 13, 14
 
Hanyuni Vljijini 5 14 4 
 1, i1
 

BANK
 

Same 1 2 
 7 1,7 (M), 8, 14 (M), 16 (M)

Chonie/Suji 2 3 5 6, 8, l1 
Gonja 3 5 4 1, 9, 10
 
Mwembe Mbaga 4 6 3 1, 6, 1]
Ndungtu 5 7 10 
MaXn.,a Vunta 6 9 9 2, 1
 

MWAW*A
 

Ugweno 1 1 
 1, 2, 3, 4, 5, 12
Usang-i 2 4 
 2, 4, 11, 12, 15

HMariga 3 8 
 1, 4, 5, 6 
Ieohenl 
 4 10 
 10, 13 4, 7, 8, 9, 11, 14
 

Note: D.R. - Dodomea Rural; D.U. 2 Dodoma Urban; MP Mpwapwa; S.R. = Singida Rural; M a Mwanga. 

Source: Region rankings for the administrative divieions are from Table VI-6, while district rankings

for these divialons are based upon the regional rankings. 
Priority ra, ;ngs of the individual 
roads w'tbin each division or between two or more divisions are 'hose provided by the District 
Engineers of each district. 



welding has thus been largely achieved between priorities based upon
 

socioeconomic factors and those reflecting need as perceived by the
 

District Engineers. In scheduling the road rehabilitation and main

tenance program, the consultant's engineers are utilizing the District
 

Engineers' priorities, coupled with considerations of Efficiency and
 

management in assigning the individual road projects within or between
 

the divisions.
 

PRIORITY RA!KIMGS BY DISTRICTS WITHIN EACH OF TE THREE STUDY REGIONS
 

BASED UPON TOTAI AND AVERAGE SOCIOECONOMIC/COST
 

SCORES
 

Total Average 
Region District Socio- Socio- Rank 

economli/Cost economic/Cost 
Score Score 

Dodoma 	 Dodon-a .,-ral o,479 i -5 3 
Dodoma Urbar ,,3 4 -6 2 
Mpwarwa ,i2J 3 55 1 
Kondo 3,!!8 2 431 L 

Sing!da 	 Singzde. Rural 3,008 2 501 2 
i.amta 3,403 1 1 
Manyonl ,459 3 9 

Kiliman-	 " 2ame 1
L25 374 2
 
,aro Mwaana 1,496 2 374 1
 

Source: Table VI-6. 





VII TECHNICAL ANALYSIS
 

A. General
 

The road network presently inventoried in each regioLn and district, exclusive
 

of Trunk Roads, is summarized in Table VII-1 and listed in Table VII-2. Trunk
 

Roads were excluded since a Trunk Road Maintenance Program presently exists and
 

because the objective of this project is to provide improved access roads for
 

rural areas. Local Main Roads have been included even though they are part of
 

the secondary road system and can hardly be classed as access roads; however, the
 

lengths involved are relatively short.
 

The Regional Engineers and District Engineers provided a list of roads for
 

each district during the first field visit. Representative roads were selected,
 

usually by the District Engineer and his staff, for inspection. District
 

priorities were requested and these were provided during the second and third
 

field visits.
 

Forms for detailed road inventories ere
.. prepared and left with the District 

Engineers during the second and third field trips to complete and forward. Since 

only a fe,,- District Engineers returned the compited forms. The road 

.as :-,:i inspection,inven o ry c ped by p:xrsnoa1 dis:ussion with various 

Government officials, and existing< and updated inventory data. Much of the 

data -as ur<District aeories and inaccuraciesLhtaine.the Enginers' 

are inevitable. 

Preliminary priorities were established by the economists before the second 

and third field visits, and additional roads were selected for inspection based 

on economic and social factors, which procedure is described in Section VI.
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BY THE 


Region District 

Dodoma Mpwapwa 
Dodoma 
Kondoa 

Subtotals 

Singida Singida 
Iramba 
Manvoni 

Subtotals 

Kilimanjaro Same 

Twanga 


Subtotals 


TOTALS 


TABLE VII-I
 

SLt'IARY OF ALL ROADS AS PROVIDED 
GOVERNMENT REGLONAL AND DISTRICT ENGINEERS 

PRESENT CLASSIFICATION
 

Local
 
Main 


112 

0 


155 


(267) 


0 

24 

0 


(24) 


163 

93 


(256) 


547 


District 


301 

499 

247 


(1,047) 


208 

250 

82 


(540) 


198 

340 


(538) 


2,125 


Feeder Total
 

1,025 1,438
 
792 1,291
 
698 1.100
 

(2,515) (3,829)
 

721 929
 
454 728
 
514 596
 

(1,389) (2,253)
 

117 478
 
102 535
 

(219) (1,013)
 

4,423 7,095
 



TABLE VII-2
 

LIST OF ALL ROADS AS PROVIDED BY
 
THE GOVERNMENT REGIONAL AND DISTRICT ENGINEERS
 

A. 	Dodoma Region
 

Present Classifications/Description Length (km)
 

1. Mpwapwa District
 

a. Local 	Main Roads
 

Nghamb i-Mpwapwa-Mlali 81 
Mpwapwa-Gulwe 15 
Matomondo-Godegode 16
 

Total Local Main Roads 112 km
 

b. District Roads
 

Trunk Road - Zoissa 63 
Mlali - Pandambili 24 
Trunk Road - Kongwa 3 
KGngwa - Suguta 40 
Chunvu - M1sagali. 10 
lu].we - Rudi 74 

Kibakwe .- >wana rota 23 
Gulwe - Fufu 64 

Total District Roads 301 km 

c. Feeder 	Roais
 

Trunk -Road - Vilundilo 	 10 
Godegcde - Mbuga 75 
Kibakwe/Rudi Road -- Massa - Idodoma 73 
Rudi - Chipogoro 37 
Igoji - 'Ltabma 30 
Rudi - Kisima 33
 
Cho~oLa -	 Wnz 15 

'assa-- G iiia]i 15 
Chamt,.m i.e - ,id-1-e - Lufu 27 
Msaa Li - .rpndi - N>aloilo 18 
Mima - 1i 
Zoissa - Pi'n"iame - Izava 21 
Tubuqw, - ',trmondo Shu.eni 10 
Pandai~nL.L ii -' .:-sa Junction - Ngomai 6 
Kon-wa M.is.ion - Kongwa Maji 11 
Chinvi!:: -	 .Nva bu 15 
Lumuma - Kideto 8 
Hogoro -	 gomaj. 18 
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c. Feeder Roads (continued)
 

North Hogcro - Matongolo - Ilanje 10 
Behero - Kimagai - Godegode 20 
Kinusi - Ulelingombe 21 
Miali - Pembamoto 5 
Igoji Mwalanje - Borehole 5 
Mbori - Tambi Mlembule (Miali Road) 30 
Mima - Mkanana - Wota 43 
Paudambili - Njoge - Zoissa 74 
Mlali - Rubeho 11 
Junction Kibakwe - Mpwanila - Luhundwa -

Kindenge - Pwaga 15 
Junction Sagara - Mlali - Iduo Kisimani 3 
Ngalamiro - Wind Pump 8 
Lupeta Bumila - Tubuque Mangweta 21 
Chikuvu - Mangalisa 15 
Kongwa - Manungu - Sejeli - Mukulani 20 
Chilendu - Chishima 32 
Mima Road - Berege - Silo 8 
Ngalamiro - Handali Boda 13 
Pandambili - Lenjulu - Kisimani 10 
Moleti - Kisimani 3 
Ngomai - Kisimani 6 
Zoissa - Pingalame - Kisimani 5 
Mpwapwa Road Junction - Chamnawa 5
 
Igoje - lenje - Kis-mani 5 
Ibumila - Fugugwe - Manghweta 21 
Hogoro - Hozoro - Kaskazini 11 
Igoji - Mngumali 6 
Mlali - Kisitu 13 
Mlali - Chugumano - Ihande 13 
Miali - Bondeni Shule 6 
Massa - akose 6 
Chileta Road - Rudi Barabarani 24 
Pandambili - Chileto 40 
Rudi - Singonali 13 
Rudi - Woata 19 
Kongwa 'Mantnya 19 
Kongwa - Chibair.he 8 

Total Feeder Roads 1,025 km
 

2. Dodoma District
 

a. Local Main Roads None
 

b. District Roads
 

Dodoma - vumi - N.kulabi 41 
Mvu-mi - Handali 1 
Trunk Road - Kikombo - Handali 27 
Handali - Kitemo 29 
Mkonze - Chidilo - Nondwa 52 
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b. District Roads (continued)
 

Chidilo - Chipanga - Chali - Ikasi 34 
Chali - Chikopero - Chipanga 29 
Mpunguli - >witikira - Mpwavun6u 40 
Trunk Road - Hombolo - Meia Meai 52 
Trunk Road - Msanga - Chilonwa - Dabalo 

itiso 98
 
Chenene - Ttiso - Izava 
 79
 

Tota. Districts Roads 499 km
 

c. Feeder Roads
 

Ntyuka - Chologo 27
 
Trunk Road - Ihumwa - Kikombo 22
 
Nghahelezi - T.andu 10
 
Nondwa - Chifutuka 20
 
Chifutuka - Huzi 15
 
Huzi - Chinungulu 29
 
Mpwayungu - Huzi - llangali 60
 
Nghome - Mwitikira 30
 
Mlowa Barbarai -. Idifu 20
 
M!akatapora -- Chihanga - Gawaye 28
 
Hombolo Dam - ',kovo - Kawawa 16
 
Hombolo - Zepisa 10 
Ipala - Chahwa - Vikonje 14 
Nala - izu 10 
Zuzu - Mbabala 20 
Nala - Mhalaala 10 
Mbalawala - Ilindi 24 
Mbalawala - Mundemu - Mzakwe 20 

undemu - Lamaiti 30 
Lamaiti - Mfkakatika - Bahi 40 
Chigongwe - Kigwe - Ngulu-ano - Chipanga 36 
Kigwe - Mpinga - Ngulugana 17
 
Trunk Road - Msange 13
 
Chilonwa - Chinan-ali - Majeieko 8
 
Dabalo - Manyembe 20
 
Itiso - Zajilwa 15
 
Itiso - Haneti 33
 
Haneti - Humekwa 19 
Ngal.oni - Mlimwa 8 
Mgunga - Ikowa - Chalinze 12 
Bahi Sokoni - Makanda 15 
Ngaherize - Igandu 10 
Kikomb - .nase - Chalinze 33 
Ibihwa - Bankolo 35 
Chifuk .Io - Nchinila - Ibugule 28 
Fufu - Chlboli - Suli 35 

Total Feeder Roads 792 km 
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3. Kondoa District 

a. Local Main Roads 

Meia Meia - Babayu - Kwamtoro 
Bicha - Dalai - Tandala - Kolo 

Bicha - Kondoa 

68 
84 

3 

Total Local Main Roads 155 km 

b. District Roads 

Araa - Chandama - Mrijo Chino 
Jangalo - Tandala 
Mnenya - Kisese - Kikore 
Kondoa - Kwamtoro 
Kwamtoro - Kiryamsindo 
Kwandinu - Thawi 

48 
21 
50 
56 
48 
24 

Total District Roads 247 km 

c. Feeder Roads 

Chemba - Goima 
Chandama - Jangalo 
Pahi - Bumbuta - Chubi 
Chubi - Arusha Region Boundary 
Bumbuta - Chunai 
Kisaki - Kisese 
Gubali - Mwisanaa 
Busi - Chuvaku 
KaLdaga - Bukulu 

Kisese - Bereko 
Chasinge - Kingale - King'ang 
Sanza - Mpendo 
Chemba - Gwandi - Tumbakos 
Dovo - Lahoda 
Busi - Kwadelo - Churuku 

Tumbakose - Hawelo 
Dachevje - Kikore 

Dalai - Piho - Chemba 
Chemba - Ombile 
itundwi - Bumbuza 
Baura - Lao - Kwanti 

Lake Serva - Thawi 

Kisese - Dachenje 
Kikilo - Bereko 
Chandama - Sovo - Mkekeva 
Chemba - Gwandi - Dousee 

Songoro Hamai - M!takuja 
Jangalo - 'Itumbaji 

16 
12 
37 
16 
12 
16 
27 
12 
16 

16 
18 
43 
63 
15 
33 

10 
13 

17 
14 
14 

22 

63 

20 
10 
38 
64 
16 
40 

Total Feeder Roads 698 km 
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B. Singida Region
 

Present Classifications/Description Length (km)
 

1. Singida District
 

a. Local Main Roads None
 

b. District Roads
 

Singida - Ilongero - Mtinko 40 
Ilongero-Merva - Mdilu 21 
Singida - Sepuka 22 
Mangonyi - Ikungi 24 
Ikungi - Dungunvi 10 
Dungunvi - Mungaa 13 
Mungaa - Makiungu - Kititimo 14 
Kititimo - Mgori 11 
Ntuntu - Mungaa 19 

Ihanja - Matongo 22
 
Puma - Ihanja 12
 

Total District Roads 208 km
 

C. Feeder Roads
 

Mtinko - Mudida 11 
Sepuka - Mahenue 35 
Singida - Ihanja 29 
Londoni - 'Mangonyi 29 
Mungaa - Misughaa - Kinvamsindo 39 
Misughaa - Ntuntu 11 
Misuc haa - gori - Ngima Pochama 48 
Ihanja - unitirl - Yumbu - Mwaru -

Supuka 153
 
I1.un-i - atungo 6 
Ihanja - invughe 19 

Sambalu - Londoni 5 
[longero - Ngomai 21 

Merva - Msanga - Mangida - Sagaru 21 
Mery - >fucghama - Nangasi - Ngimu 18 
Ngamu - Mudilu - Ghata 11 
'Mtinko - Ughandi - Iguguno 23 
Mtinko - 'Iakuro - Diagwa 35 

'gori - usule 29-'isuczhaa 

. + -Mgori - ha .a - Lanakung-ebe 35 
Mantaninia - Mairiva - Dugaghange 37 
Makuro - Nkenkc 16 
Ntinko -. ambaa - Singa 16 
Sin, cia :-Kn'Lvto - 'erva 40 
NtuntLu - ?,.a!i - "anzoni 13 
Igauri - ris':a - Nkwao 21 

Total Feeder Roads 721 km
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2. Iramba District 

a. Local Main Road 

Misigiri - New Kiomboi 24 km 

b. District Roads 

Iguguno - Kinyangiri - Mkalama 

Sepuka - Songambele - Kisaga 
New Kiomboi - Kinakumi 

Kitusha - Kinakumi - Tulya 

Ulemo - Msingi - Gumanga 

Total District Roads 

80 

54 

8 

68 

40 

250 km 

c. Fender Roads 

Ndguti - iambi - Nkungi 

Ndguti - Nkalankala - Munguli 

Nkalankala - Mwanga - Kidarafa 
Songambele - Urughu - Kibigiri 

Tulya - Doromoni 

Msingi -Iguguno 

Ndago - Mtekende 

Mkulu - Mtoa 

Tulya - Kidaru 

Gumanga - Mkika 
Kidaru - MIkalama 

Chem Chem - M'kalama 
Kinyangiri - Msingi 

Kiomboi - Kisiriri 

Mwando - Matango 

Ruruma - Kiomboi 

Kisuruinga - Nkinto 

Kisiriri - Kidaru 
Kisiriri - Eimanga 

Nkinto - Inshalo 

Kiomboi Hospital - Kisimba 

Total Feeder Roads 

35 

58 

28 
56 

6 

22 

14 

19 

21 

15 
22 

11 
11 
11 
45 

9 
24 

14 
6 

16 

11 

454 km 

3. Manyoni District 

a. Local Main Roads None 

b. District Roads 

Manyoni 

Manvoni 
- Aghondi 

- Heka 

- Itigi 40 

42 

Total District Roads 82 km 
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c. Feeder Roads 

Aghondi - Muhanga - Ipande - {bugani 49 
Itigi - Chava 43 
Itigi - Damwalu 10 
Manvoni - Njiri 16 
Heka - Sasilo 24 
Heka - Nkonkc 25 
Nkonko - Ntumbi 19 
Nkonko - Majiri 79 
Majiri - Chikuyu 40 
Majiri - Kinangali - Makasuku 12 
Makasuku - Itetema 11 
Makasuku - Kilamatinde - Solyo 27 
Trunk Road - Kintinku - Kitalolo 8 
Kintinku - Makanda 32 
Chikuyu - Makutupora 11 
Chikuyu - Mbwasa 8 
Solyo - Saranda - Hika - Londoni 72 
Iseke - Simbanguru 24 
Chikola - Winamila 4 

Total Feeder Roads 514 km 
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C. Kilimanjaro Region
 

1. Same Discrict
 

Present Classification/Description Length (km)
 

a. Local Main Roads
 

Makanya - Mwembe 38 
Mkanyeni - Vudee 8 
Same - Mwembe - Manka - Msindo - Bomba-

Mamba 104
 
Ndungu - Mamba 13
 

Total Local Main Roads 163 km
 

b. District Roads
 

Makanva/Mwembe Road - Chome 19 
Makanya - Kombo - Meferejini 71 
Meferejini - Same 26 

Kisiwani - Msindo 16 
Mpirani - Bomba 12 
Mpirani - Kadando 9 

Maore - Makongoanzeghe 21 
Hedaru - Vunta 24 

Total Dstrict Roads 198 km
 

c. Feeder Roads
 

Mamba - Saseni 9 
Msanga - Chome 16 

Hedaru - Mhiza 25 

Saseni - Vunta 20 

Suji - Gonjanza 6 

Saseni Suji 8 
Msindo - Chabru - Vudee s 
Same - Kizungo - Vumari 25 

Total Feeder Roads 117 km
 

2. Mwanga District
 

o. Local Main Roads
 

*Kisangara - Nvumba Ya Mungu Dam 17 
Mwanga - Kikweni 11 
Kikweni - Usangi 14 
Kikweni- Kifula - Mangio - Uchamia 18 

Campi Ya Simba - Uchama 7 
Muvraini - Usangi 6 

* Most oE this road is in Same District 
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a. Local Main Roads (continued)
 

Mwanga - Kagongo 	 20
 

Total Local Main Roads 93 km
 

b. District Roads
 

Kibisini - Mangio 
 10
 
Butu - Kifula 
 7
 

Kwakoa - Toloha 
 15
 
Kisangara - Upper Kisangara 15
 
Kisangara - Chanjali - Chonvu 30
 

* 	 Lembeni - Kirva 20 

LembLni - Kilomeni 15 
*Mgagau - Ndea 15 
Kifula - Koreni - Msangeni 6 

Ndanda - 'sangeni - Kwambalaghile Butu 20 
Kikweni - Nrume - Simbomu (Kwa Wachaga) 15 

Simbomu (Kwa Wachaga) - Lambo 10 
Shig(Itini - :Idambwe 10 
Mfinga - Chela 6 
Shighatini - Kighare - Kwamsembea 10 
Kwamlaki - Kileo Hospital Kibisini Mnea 20 
Kif-iru - Msufin! Ibaleni 10 
Kifaru Tingatinga - Handeni Lang'ata 20
 
Langa'ta - Nvambinda 10 
Kilaweni - Ngujini 5 
Vonda - %[fere - Simbomu 8 
Mwaniko - Mriti 5 
Kirongwe - bale 10 
Kiriche - 'lwero 10 
Lomwe - 4akandeni Ndorwe 8 
Mwaniko - Kibisini 10 
Barbara sa M-jikao Maguu - Wiiaya 20 

Total District Roads 340 km
 

*Most of these roads are in Samc District
 

c. Feeder Roads
 

Kifaru - Campi Ya Simba - Butu - Kwakoa-

Mg agau 	 80 
Kifaru/Campi Ya Simba Road - Kibisini 7
 
Chonvu -- Usangi 15
 

Total Feeder Roads 102 km
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B. Existing Road Facilities
 

2. Present Roadway Condition3
 

During the period January 16 to March 24, 1980, the Study Team
 

physically inspehced and inventoried 591 Im of feeder roads and 1,654
 

km of Local Mait, Regional and District roads, including shops, equip

ment and personnel, in the three regions comprising the study area.
 

In general, on the Local Main, District or Regional roads, it was
 

found that relatively little maintenance effort had been expended during
 

the last few years. Most roads had deteriorated to the point where the
 

travelway was depressed below the surrounding terrain, thus forming a
 

water channel; some culverts were broken or filled with silt or too 
low
 

to accommodate the drainage; roadside ditches and miter drains were
 

deteriorated or nonexistent; and drifts either collapsed 
or undermined
 

on the downstream side to the point of being hazardous. Gravel or other
 

granular surfacing materials had, in many cases, been dissipated through
 

neglect of maintenance or natural causes. In some of the mountainous
 

areas, this conditicn had progressed to the point where the underlying
 

bedrock was exposed, thus leaving an exceedingly rough travelwav. In
 

numerous other instances, due to the absence or neglect of drainage fac

ilities, both transverse and longitudinal scour had occurred to the travel

way, thus making the road impassable to the normal single axle drive vehicle.
 

Vegetation control on most roads showed evidence of 
some degree of
 

attention in that grass and brush had not overgrown the travelway to any
 

appreciable extent. However, clearing the shoulders and ditch lines
 

appeared to be minimal.
 

The major common deficiency observed on the bridges was evidence of
 

scour. Tn the majority of cases, the footings of the abutment had been
 

undermined tc the extent that the footings were exposed, and serious bank
 

erosion was occurring. Bank protection, such as gabions or rubble masonry
 

scour control, has been applied infrequent!:. This condition cannot be
 

allowed to continue without risking severe damage or collapse of many
 

structuresand cut through the roadway itself, thus isolating the bridge
 

completely and resulting in a complete road closure. Several inscances 
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were observed where the bridge was not properly aligned with the stream
 

or 
waterway, resulting in the inevitable scour damage to the abutment.
 

In general, Feeder Roads exhibit the 
same deficiencies previously
 

described. In many instances; these roads, 
as well as some district
 

roads, even though a portion of the roads can be identified, soon deter

iorate into a track or path with no defined roadway, drainage or vegeta

tion control. Numerous extensive areas of unsuitable "black cotton" soil
 

material require a vehicle to detour through the bush to nvoid becoming
 

stuck, even in the dry season.
 

Many of these roads are only tracks (some only trails) which have
 

never been improved beyond an occasional drift or culvert. Most of these
 

roads become impassable for short periods during heavy rains.
 

Trafficability is not a more serious problem during the rains because
 

the soils are generally granular. Black clays, as "black cotton" soils, 

quickly becon. impassable during the rains, but these areas are mostiy 

restricted in size, such as in small topographic depressions. 

Many roads are impassable because bridges are needed o," have been 

washed out. Since many of the streams and rivers have granular beds and
 

flow only for relatively short periods after rains, traffic is usually
 

only 	 temporarily deloved. Available details on bridges are provided in 

Tables A-VII-2 and A-VII-3 in tie Appendix. 
Table A-VII-2 of the Appendix presents, in tabular form, the class

ification and condition of the roads inventoried by the Study Team.
 

a. 	 Shops and Equipment
 

The Regional and District Shops 
 are, 	 almost without exception, 

pooily organized and lack the basic maintenance and repair facilities
 

and adequate elementary spare parts stock to orovide the essential 

services expected from these facilities. In addition, these shops 

are required to provide service! and repairs to all Government equip

ment -Ind vehicles in the Region or District, in addition, to those 
units necessary7 for road maintenance. Thus a faci-ity that is already
 

unsatisfactory is also overloaded. 

The equipment assigned for the maintenance of roads has deterior

ated from the conditions noted in the 1971-72 survey made by Lyon
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Associates. Very little new equipment for maintenance of roads
 

or for the shops was observed. The ratio of operable equipment
 

to deadlined units has increased from the estimated 45% in 1972 to
 

well over 55% in 1980. Deadlined and obsolete units of equipment
 

outnumber the usable fleet at the present time.
 

In summary, the existing shop facilities and road maintenance
 

equipment are totally inadequate to provide the services required
 

to maintain the roads to an acceptable standard.
 

b. 	Personnel
 

The availability of qualified engineers, technicians, operators
 

and mechanics indicate some slight improvement since the in-depth
 

study of 1972 'v the Lyon Team. The Government has initiated an
 

overseas recruitment program for Indian engineers, but has
 

heen unable to obtain the number of personnel desired. The Univer

sity of Dar es Salaam, during the current academic year, expects 

to graduate about 60 engineers and about the same each year for the 

next few years, according to current enrollment. Some of these 

graduates are ex:pected to join the private sector while the majority 

will be apportioned to the ;arious Governmental Departments (Water, 

Roads, etc.). The Training School at Morogoro is functioning for 

technicians, operators, and mechanical training, and should provide
 

some limited relief in this sector.
 

There is still, as in the past, a serious shortage of qualified
 

personnel down to, and including, the foreman level. In one case,
 

the Regional Engineer was required to perform the duties of District
 

Engineer in one of his three Regional Districts, and in another case
 

the District Enkineer had no Road Inspectors or reliable foreman and
 

must al-o cover an additional District because of the lack of a
 

senior enineer.
 

From the foremoing it is evident that the staffing at the 

district level is still seriously undermanned for road maintenance 

activities, not only in the professional category, but also in the 

subprofesstonal and operational categories. 

, 
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It is noted that, in 1978, there were 73 vacant osi.tions in
 

the Ministry of Works Roads Division. The Government had been
 

attempting to fill 62 of these positions throuch recruitment of 

Indian cngineers; however, by the end of 1978, onlv 5 of these 

engineers hcid arrived. The bulk of the unfilled positions are 

in the Maintenance Section, whereas the people being recruited are 

usually engineers who will work mainly in the design, construction, 

and materials sections, where the need for fully qualified personnel 

is the greatest. 

Some relief to this situation may be forthcoming in the future
 

with continued overseas recruitment, university graduates, and
 

technical training school personnel. This relief is several years
 

away, and even when it becomes available, these people will lack
 

the actual work experience necessary tc qualify them for Lndependent
 

supervisory duties. Additional on-the-job training will be required
 

to obtain the management and operational experience necessary to 

permit them to function in an efficient manner. 
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2. Road Inventories
 

Details on the roads in the project districts are discussed in this
 

section. All of the roads presenrly carried on the uistrict or regional
 

inventories ate summarized in Table VII-l, and listed in Table VII-2. 

The road -lassifications and location .ere provided by the local Govern

ment Engineers. All of these roads t at could be located by the local
 

Government Engineers are shown on Plates YII-l through VII-8. 

Some of the roaus or road segments carried on these inventorie:;
 

actually do not exist, even as tracks, Some are planned but at th: presen:
 

time cannot be traversed except on foot. It should be noted that Plate VI.
 

is titled Mwanga District, although -- shows the major parts of three road,
 

in the northern part of Same District. This is because these three roads
 

are listed in the Mwanga District road inventory. These roads are:
 

Kisangara-Nyumba Ya Mun,u Dam, Lembeni-Kirva, Mgagau-Ndea.
 

Details on the roads have been included when made available by the
 

District Engineers. The inventories should be updated and raintained.
 

Information of bridges, culverts, material sources, road conditions, etc.
 

is required for any intelligent planning for maintenance as well as
 

rehabiiitation.
 

The 'tudv Team examined 2,3 kilometers of Lcal Main, 

Regional, District and Feeder Roads on three field trips between January 1( 

and March _ 4, 190. This represents about 33T of the roads carried on the 

inventories. These ro)ads 'ire summarized in Table VII-3, and an inventory 

is provided in Table A-VII-2. The locations ,-f these roads are included 

on PlateF V11-1 throun .,I-j. The lists are a'ranged by administrative 

regions, districts, and present road classifications. The order of list

ing is arbitrary and does nut represent anv orioritization. The lengths 

shown aro thcse measured by the various odometers, and :may not be the same 

as those shown for the same road scrments in other tables of this report. 

The lengths of roaid sevments in oher tables generally use the lengths pro

vided by the local Government n2ineers. 
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TABLE VII-3
 

SUMMARY OF ROADS INVENTORIED BY THE FIELD TAMS
 

Region District 

Dodoma Mpwapwa 
Dodoma 
Kondoa 

Subtotals 

Singida Singida 
Iramba 
Manvoni 

Subtotals 

Kilimanjaro Same 
Mwanga 

Subtotals 

TOTALS 

PRESENT CLASSIFICATION 

Local 
Main District Feeder Totals 

98 89 0 187 
0 322 144 466 

166 167 24 168 

(264) (578) (168) (1,010) 

0 174 223 397 
21 219 34 274 
0 89 105 194 

(21) (482) (362) (865) 

99 143 0 242 
63 4 61 128 

(162) (147) (61) (370) 

447 1,207 591 2,245 

See Table A-VII-2 of the Appendix for the details of the inventory.
 

NOTE: There is no Table VII-6.
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The locations were verified, where possible, by comparing them
 

with the physical features (streams, contours, area names, etc.) shown
 

on available 1:50,000 scale maps. Maps at this scale are unavailable for
 

most of Tramba District, south and west portions of Manyoni District, and
 

the central portion of Same District. The least reliable maps were the
 

district and regional maps with scales varying from 1:250,000 for the
 

Kilimanjaro Region to 1:500,000 for the Singida Region. Other district
 

and regional maps, showing the road classifications, were hand-drawn and
 

are schematic only.
 

VIT-26
 



3. PRESENT MAINTENANCE PRACTICES
 

a. General
 

Systematic preventive maintenance has not been practiced
 

in the project districts within the past few years as evidenced
 

by the present condition of the majority of 
the roads examined.
 

This condition prevails throughout Tanzania. Many of the roads
 

have deteriorated to 
the point where they require complete rehabil

itation of 
the roadway, ditches and drainage structures.
 

It is the considered opinion of the Study Team that the main

tenance organization cannot 
function under the existing conditions,
 

that little or no effective maintenance is being performed, and
 

that, unless action is taken to rectify existing conditions, the
 

roads will continue to deteriorate at an ever-increasing rate and
 

require ever-increasing investments for rehabilitation and 
recon

struction. Moreover, rehabilitating the roads considered in this
 

study without assurance that a follow-on maintenance program will
 

be inaugurated and allowed to 
function with adequate manpower, equip

ment, facilities and funds to 
guarantee a continuing program will not
 

be prudent use of these resources.
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The conditions observed can be attributed to one or more of
 

the following basic reasons:
 

(1) Lack of funds to make timely repairs or reconstruction.
 

(2) Lack of funds to make timely equipment replacements or
 

supply spare parts.
 

(3) The neglect cf maintenance and repair due to shortages
 

of materials and trained manpower, or diversion to other
 

areas.
 

(4) Incite.zi cost of equipment, spare parts and materials
 

not covered by proportionate increase in the allocation of
 

funds.
 

(5) Lack of support for an adequate maintenance program
 

versus support fnr new construction.
 

In addition to the foregoing, Tanzania specifically suffers
 

frcm the obstacle of an insufficient number of qualified engineers,
 

maintenance inspectors, foremer., equipment operators and mechanics
 

as well as an unacceptably long time to return to operation of the
 

equipment requiring overhaul or repair.
 

The foregoing problems are compounded at the district level by
 

the fact that available equipment required for the maintenance of the
 

roads within their area of responsibility is controlled by the
 

Regional Engineer who is influenced by the Regional Development
 

Director. The District Engineer is therefore unable to program
 

the necessary maintenance activities in a reasonable manner since
 

the equipment is used to perform work on projects other than high

ways at the discretion of higher authoritius. In addition, funds
 

budgeted for road maintenance can be diverted to other work, thus
 

diluting an already inadequate allocation of highway maintenance.
 

With few exceptions, the only maintenance activities observed 

by the Study Team during their field examinations of the roads in 

the three regions consisted of scattered vegetation control and 

filling-in of potholes by hand labor. A few bridges and drifts 

were being repaired and some realignment construction was underway, 

but only a small part of the available manpower was actually observed 

working on the rcads. 
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In the opinion of the Study Team, far more maintenance effort 

could be expended by the available manpow'er by using labor-irtensive 

maintenanca methods. For example, dLtahes could be c.e:lned and made 

to function with hand tools and culverts could also be cleaned and 

repaired or replaced. The roadway surface could be improved with 

drags. 
 Areas with poor soils could, in many cases be mechanically
 

stabilized with granular material available within a short distance.
 

Short sections of embankments could be constructed over poor soils.
 

With proper management, organization, and supervision, labor-intensive
 

maintenance methods could be initiated that would alleviate much of the
 

routine maintenance problems.
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b. Organization
 

The tei.m maintenance has been accepted to mean the act of
 

preserving the right-of-way and travelway of the roadway facility
 

as nearly as possible in its originally constructed or improved
 

condition, and the operation of highway facilities to provide sat

isfactory and safe rordway transportation. This definition does not
 

include any improvement to a higher standard, but does include
 

repair or damage by floods, washouts, or other abnornal conditions.
 

A functioning highway iaintenance program requires a definite 

organizational structure that is capable of organizing, planning 

and administering the program with adequate funding to permit the 

program to be implemented. A direct line of authority must be 

established from the responsible office with full control of the 

facilities, equipment and labor required for the program. The 

efforts of this organization cannot be permitted to be diluted by 

the assignment of duties of wotk outside of its prime objective, 

i.e., the maintenance of the highways for which it has the direct 

respons ib 4 iity. 

Discussions with responsible personnel in the project Regions 

and Districts reveal not only the absence of any direct organizational
 

structure for highway maintenance, but also a serious shortage of 

equipment, repair facilities, and supervisory personnel down to the 

roads inspectoz and foreman level, as well as qualified equipment 

operators and mechanics. 

The maintenance of a highway can he broken down into these 

distinct tasks: 

(1) R{outine maintenance, which includes vegetation control, 

ditch, culvert and drift cleaning, patching potholes and 

ditch shaping, and surface blading to maintain a smooth crowned 

roadway surface. These tasks are perforned by a regular 

maintenance crew. 
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(2) Periodic maintenance, which is a more extensive maintenance
 

operation, such as resurfacing, to replace lost granular surface
 

material and is normally schedulEd every few years. 

(3) Rehabilitation and Preventive Maintenance which includes 

such tasks as repair of damaged drainage structures, erosion 

and scour damage, damage to bridge super-structares and abutments, 

channel cleaning,sign replacement. These tasks cannot be regularly 

scheduled and are performed on an "as needed" basis. 

None of these tasks as described above are regularly or 

effectively being performed at this time on the roads covered by the
 

Study Team.
 

In summary, the maintenance of the highways in the study area 

suffers froa the present organizational structure, the shortage of
 

trained and experienced staff and skilled workers, the lack of 

operational equipment and adequate workshop facilities, as well as 

a less than minimaL allocation of funds. As a result of these cir

cumstances, onlv sporadic work, 'isually on an emergency basis, is 

boill acuumaplisiiud and the road system is in extremely poor condition. 
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C. Design Standards
 

1. Roads
 

a. Existing Design Standards
 

The Ministry of Works is in the process of revising the Road
 

Manual portion of their standards; however, the Consultant was
 

provided with a marked-up draft copy of pertinent portions of the
 

revised document. A copy of the pertinent portions of the revised
 

Manual is presented in Table A-ViI-I of the Appendix. In Section
 

1.1.3, the Manual presents and defines the following existing five
 

road categories:
 

Trunk Roads
 

Local Main Roads
 

Regional Roads
 

District Roads
 

Unclassified Roads
 

For design purposes, Section 1.1.5 of the Manual now divides the
 

roads into six categories:
 

Trunk Roads
 

Local Main Roads
 

Regional Roads
 

District Roads
 

Major Feeder Roads
 

Minor Feeder Roads (Farm to market roads)
 

Table 1.1.6 of the Manual presents the minimum design criteria for
 

carriageway widths, shoulder widths, brid-e loadings, and right-of-way
 

widths for the above classiifications. Sections 1.2 through 1._ of the 

Manual -)resent the detailed design standards that are concerned with 

traffic volumes, design speeds, and geometrics.
 

The >inistry of qorks revised Roads Manui-el was compared with 

criteria for low volume roads presented in other 
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reports. 1/2/3/4/
 

The revised Ministry of Works classifications and some of the
 

proposed design standards (such as superelevation transitions) are 

considered to he too Sofist-Cated for this project, especiallv when the 

alinments ar noinr4 : 5e field desionod as described in Sections VII D.
 

and ".i-K. 
 ,r, r.Lfstuic dsign 5.Andards for the roads
 

being considered are presented as design specifications in Annex D of
 

ARPVD. 3/ 
The Study Team concurs with the ARPVD proposed revisions to 

the e.isting Ministrv of Works Road Manual, as shown in Table A-VII-l, 

with the following quaLi cations: 

b. Proposed Changes to the Roads Manual
 

(1) Classificarion 

The Trunk Road: fo the primary system that carries the higher 

volumes f traffic between administrative regions and are not in 

the scope of work for this project. All other roads are actually
 

low volume roads that connect the population centers to each other
 

and to the 7runk R.ds, while also providing access to adjacent 

property .JAmost all of 
these roads evolved from trails and tracks 

w Little-rr- n f& sign san the of 

reconstruction or upgrding. Administrative class is not "suall
 

significant as a classif.inq factor. 
 A road should not be reconstructed 

to a higher standard than is justified by traffic volume, merely 

because of its administrative classification. The design standards
 

I/ Transportation Research Board, National Academy of Sciences, 
 ashington, DC
 
a. "Transportation Technology, Suo lrt for Developing Countries." TTSDC, Compen

diums I through 10, 1978. 
4. 
 "Low Volme Pnals." Sa- ii Report 160. Proceedings of a workshop held June 

16 , L97 , in oise, Idaho, ]-97 . 396 p. 
c. Maincenance , Unpaved Roads TTSDC Synthesis 1 and Staee Constr., Svnchesis 2,1974
 
a. "Low Volu:m Roads: 
 Scond Int r-nationa Conferantc", Transportntion Research 

,
Record '0') 197. 
-_,! runit i- for Cost Re. .cL cn in the Des ign of ron poert Facil iteas for 

Developing Rions. Volumes 1 and 2. Institute of Transportation and Traffic
 
Engineering, %rvursity of California, March 1970.
 
Ta, za ., usha Planning and Village Development Project. Project Paper No.
 
620-,'O. , July
'A\D. 1978.
 
Rural Access Roads Programme, Annual Review and Evaluation Meetin2 1979
 
Discussior.Papers, .i-istrv of Works, Republic of Kenya.
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as presented in the revised manual should be applied t new construction,
 

or to roconstruccion when traffic volumes warrant upgrading.
 

(2) Roadway Width
 

Varvino the two lane carria-ewav widths as shown in Section 1.1.6 

of the Manual from 5.3 to 6.0 to 6.5 meters is not justified. 5.5 

meters is the minimum .idth recommended for a two lane roadway, 

since 2.74 meters is the absolute minimum for one-way operation of 

a 2.5 meter wide vehicle. Therefore, 5.5 meters is recommended as 

the minimum in mountainous terrain for short sections of road where 

excessive excavation would be required for greater width. Widening 

the roadbed to provide shoulders ib not recammended for these low volume 

roads; however, the roadway should be constructed wide enough to allow 

additional room for maneuvering during passing in both directions. 

Due to ,verv low traffic volumes, onl% one or two lane roads 

are required. One lane roadways are suffiient for daily traffic or
 

less than 50 vehicles. Existing one lane roadways should be maintained
 

as such and need not be widened until ADT exceeds 50. 

The width ol rehabilitated roadw.,;avs should be increased to 7.0 

meters, however, regardless of traffic levels. This is simply due to 

tie reshaping opeir:t ions. It rCequires tile same amount of time to shape 
one roadbed ,wit> 1: it does to share t.o. he aded roadway width 

involves only minor incrcases in culvert costs as the major cost of a 

culvert is in the headwali and erosion protection, '...7hich have to be 

constructet I:- either a one or two lane roadbed. A 7.0 meter wide 

roadbed is the w'idest roadbed that con be shaped efficiently with two 

passes of a standard 4.27 eter (14 fot) grader l,]ade. it is for 

this reason that a two-lane 7 .0 meter wide roadway is recommended for 

the rehabilitated roads. 

Surfacino material may be sma bied onlv to the central nortion, 

in effect :ing a sinale-l one r-ni.1-ar-surfaccd withardu road unsurfaced 

shoulders foDr ssin . SuSurfacin,- aterial is easily applied to 

the full. ,:idth whn tr fic , arrants do inc so. 

(3) Design Speed 

The width ,;f the roadway has been established as two lanes 

(5.5 or 7.0 meters). The design speed determines : eometrics of the 

roadway such as horizontal curve radii and sight distances. The
 

design speed is a function of the terrain, with lower design 
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speens being applicable for winding alignments in rolling and
 

mountainous terrains, and higher design speeds being applicable in
 

level terrain.
 

Level Terrain is that condition where vertical and horizon

tal roadway sight distances are generally long.
 

Roliin. Terrain is that condition where the natural slopes
 

consistently rise and fall below the roadway grade line, and
 

occasionaL steep slopes offer some restriction to more desirable
 

vertical and horizontal alignments.
 

Mountainous terrain is that condition where longitudinal
 

and transverse changes in the elevation of the ground with respect
 

tW tLe roadway are abrupt, and where the roadbed is obtained by
 

frequent benching or side hill excavation.
 

The study team agrees with the following recommended minimum
 

design speeds as shown in Table 1.3.1 of the Manual:
 

Level Terrain 60 kph
 

Rolling Terrain 40 kph
 

Mountainous Terrain 30 kph
 

Although the Manual shows a capacity of 20 vehicles per 

day for these design speeds, these speeds can handle up to 50 

vehicles per day. Unfortunati ', there is no existing or historical 

traffic data available for s. study reads; however, based on obser

vations during the field visits and discussions with Government Engi

neers, the currnt and !ilW ev:r,-F ure traffic on most of these roads 

far less than 30 vehicles per day. These minimum design speeds 

will be used where it is desirable to reduce costs by retaining 

existinn ali:n:nts that hve saIrp curves in relling terrain. 

Since the main function of 1i'HOT travelled roads is to provide 

access to :min artri,s and to conne' populatijin c:enters, rather 

than to allow ,ilh pmed t 'avel, hh .es.gn speeds should he 

the exception and not the rule.
 

(4) The following drainage design standards should be added to the
 

Roads Manuai:
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(a) 	Hydrology 

The quantity of runoff can be determined by the Rationa. 

Formula: 

Q = K(I-F)CA 

where 	 Q = Runoff in cubic meters per second
 

K = Constant to convert from English to metric uni
 

I = Rainfall intensity in millimeters per hour
 

F = Infiltration in millimeters per hour
 

C = Coefficient representing the ratio of runoff
 

to rainfall.
 

A = Area of drainage basin in hectares
 

The rainfall intensity I must be determined from intensity 

duration curves that are developed statistically from long periods
 

of rainfall records. The Department of Meteorology in Dar es
 

Salaam has 50 years of records on computer print-outs, but no
 

intensity-duration curves were available from the Department.
 

A precipitation-intensity curve was obtained from the University
 

of Dar es Salaam, Department of Civil Engineering (Dee Figure VII-'
 

This curve shows values of liters per second per hectare (Q/A) ver!
 

time for various regions and recurrence intervals. Efforts should
 

be made to either obtain (or prepare) more detailed intensity

duration curvas for rainfall stations u'oser to the roads. The
 

values of infiltration F and coefficient C are selected by the
 

design c,gineers, and aru based on an inspection of the drainage
 

area. The times of concentration are determined by adding the 

successive dowr:.Leam channel travel times to the overland flow 

time of the initial drainage area. 

The design frequency for culverts should be 10 years, and foi 

bridges 	50 years.
 

(b) 	Hvdraulic Design 

Lhe head Josales in culverts and ditches can be determin 

by applying two basic formulas: 

0 = AV 

where 	 '1= Flow in cubic meters per second 

A = Area in square meters 

V = Velocity in me Lers per second 

/3 SI/
and 	 V K 

n 

1,'T T 
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where K = Constant to convert from English to metric units 

n = Roughness coefficient of culvert or ditch material 

R = Hydraulic radius in meters 

S = Longitudinal slope of hydraulic gradient. 

The hydraulic design of culverts and ditches is an engineering
 

art that requires education, experience and good engineering
 

judgement.
 

2. Stream Crossings, Bridges and Drifts
 

a. 	Review of Design Standards
 

There are no design standards maintained for bridges and drifts at
 

the district or regional level. Designs for major bridges are prepared
 

at the Ministry of Works headquarters in Dar es Salaam and constructed
 

often under their direct supervision. In an effort to streamline the
 

design standards for bridges, the Ministry has prepared guidelines which
 

require the minimum width of bridges on District, Major Feeder -and Minor
 

Feeder roads to be one meter wider than the road carriageway width.
 

When designed to the minimum standard, such bridges will essentially be
 

single-lane, ranging in width from 4 to 5 meters. From economic considera

tions and the fact that the current and likely future traffic on these
 

roads is far less than 50 vehicles per day, single-laned bridges up to
 

5 meters wide should prove adequate and acceptable for the roads under 

consideration in this project.
 

(1) 	Traffic Loading
 

The traffic on these roads is highly seasonal and consists 

mainly of government vehicles (Landrovers) operated by local 

administrative authorities, and some road maintenance equipment. 

Truck traffic, the mjority of which are single unit vehicles with 

either a sir,'Je or tandem rear ax-l,. is rredomiLnant maily during 

tha harvest months, June ro Sepatember. 7erv oew, If any, tractor

trailer combination vehicles ever use these roads. 

The current legal axle load limit is 5 tons on the front and 

8 tons on rear axles; however, with general lack of enforcement and 

trend towards importation of heavier vehicles, these trucks are 

often overloadcd. In light of tLhese facts and the economics of 
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long distance haulage involved, the Ministry is presently con

sidering raising the axle load limit from 8 to 10 tons. Under
 

these circumstances, the AASHTO H15 design load, also stipulated
 

by the Ministry of Works' guidelines for design of new bridges on
 

District, najor Feeder and Minor Feeder roads, should prove
 

adequate.
 

b. Review of E::isting Structures
 

Table A-VIT-3 in the Appendix shows an ipventory of existing bridges
 

and drifts that were observed by the field teams in a survey of over
 

2,200 kms. of road in the three regions. Most structures vary in age
 

from three to ten years, although a few were found to be as much as
 

twenty years old.
 

(1) Bridges
 

The bridges are mostlv solid concrete slabs supported on
 

masonry abutments varying in span length from one to ten meters.
 

A few bridges in Dodoma Rural and Mpwapwa districts were found to
 

be deck type cuncrete slabs on steel girders.
 

The width varies fro- 3 to 5 meters and most require some
 

form of side railings or end pillars to indicate the narrow width. 

With the e:,:cepcion of those bridnes that need to be replaced, widen

ing of e:isting bridges to conform to the proposed minimum standard 

is not considered necessarv at tai scane. 

Since no design drawings or standards for existing structures 

were available, it was not possible to assess the structural adequacy 

of existing bridges; however, most slabs are 200 to 300 mm thick 

and, with few exceptions, do not show any sign of structural 

failure. On the other hand, a significant amount of scour under 

the abutments and around wingwalls on the downsream side was 

noted. This stems from the very shallow depth to which most piers 

and abutments have been constructed, and Crom not providing adequate 

erosion protection on tL: downstream side. 

Major repair activities on existina bridges will involve
 

provision of adequato erosion control including bank protection,
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provision of side railings or parapets, repair of minor cracks in
 

the abutments under the bearings, and provision of adequate advance
 

warning s gns.
 

(2) Drifts
 

The drifts (or paved fords) are the low-water crossings placed
 

across dry river beds or where the water is shallow most of the
 

year round. The drifts were found to be constructed of mass
 

concrete or grouted stone :Jlabs, placed directly on the stream
 

bed with practicallv no protection against erosion. As a
 

result, a significant amount of scouring was observed under the
 

downs:ram eidge of the drifts, often resulting in complete or
 

partial colaose of the slab.
 

The existing drifts are generally 3 to 4 meters wide and 

vary in length from 10 to 30 meters. Like the case of bridges, 

widening of existing drifts that are in good condition is not 

deemed necessary; however, adequate protection against scour must 

be provided on almost all of the existing drifts in the form of 

a filter and/or a grouted stone apron extending 3 to 4 meters on 

the domstream side. 
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D. Proposed Rehabilitation
 

1. Roadway
 

As discussed in Section VII.B., most of the existing roadways in level
 

and hilly terrain are depressed below the level of the adjacent ground. While
 

the existing horizontal alignments need minor relocations to reduce the number 

of sharp curves. At the same time, the highway engineer will have to consider
 

the best location of the roadway to correct sections of "roller coaster" 

type vertical alignments, where there are alternating summits and low points
 

every 20 to 30 meters. One example of this type of road occurs in the northerly 

section of the Pandambili to Mlali Foad in Mpwapwa District. These minor re

alignments, combined with proper elevation and side ditches, would also reduce 

the numbers of culverts required. A section of the road between Chidilo and 

Handali in Dodoma District of one kilometer has 12 unnecessary culverts. 

Figure VII-2 illustrates how the roadway will be reshaped with material
 

to be excavated from the drainage ditches. A surface layer of granular material
 

is also shown. Figure VII-3 illustrates the procedure to be used to widen an
 

existing narrow roadw,'ay embankment. Such road sections are rare; Figure VII-2
 

shows the far more common condition.
 

Rolling terrain will involve some cut sections such as shown in Figure VII-4,
 

as well as some fill sections. '-lost of the roads inspected in rolling terrain
 

had few cut sections as most of the slopes of the natural terrain are within
 

acceptable limits for roadway grades. 

It is expected that tle existing alignments in mountainous terrain will
 

be used sincu new alignments would involve massive amounts of earthwork and many
 

new culverts and bridges, an effort beyond the scope of the present project.
 

The roadways are literally carved out of the sides of mountain slopes. The
 

majority of the mountainous roads are in the Mwanga and Same districts of 

Kilimanjaro Region. The maximum existing longitudinal ,radients are relatively 

flat (about (%) for mountainous terrain, and therefore result in long roads. 

The transverse mountain slopes are also relatively flat, so the heights of the 

cut slopes seldom exceed 3 or 4 meters on the uphill slopes; however, they are 

not flat enough to allow significant amounts of stable fill to be placed on the
 

downhill slopes for widening the roadway. 
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The main deficiencies of the mountain roads are lack of adequate
 

side ditches on the uphill slopes, slopes steeper than the angle of repose,
 

unstable angles of repose of the uphill slopes, and poorly shaped transverse 

roadway slopes (crowns). These factors combine to cause the uphill drainage
 

runoff to come on and across the roadway, causing erosion of the surface of
 

the roadway. Even though most of the observed uphill cut slopes were residual
 

soil and weathered fragmented rocks, their steepness resulted in extensive
 

areas of minor slope failures that deposited the fallen material in the ditches
 

and on the roadway.
 

Typical section recommended for mountainous terrain is illustrated in
 

Figure VII-5. The full roadway width should be in cut sections, not partly
 

on side-hill fill. Any widening should be cut into the hillside.
 

2. Drainage
 

a. Small Pipe Culverts
 

Most of these are single 60 cm and 90 cm diameter concrete or
 

corrugated metal pipes. Many of these pipe culverts are constructed
 

too low, resulting in long, flat outlet ditches to daylight. This in
 

turn results in sedimentation in the outlet ditch and eventuallv the
 

culvert, thereby reducing the capacity of the culvert. This also increases
 

the maintenance of cleaning these culverts and ditches. Many of the cul

verts ave no headoalls an either end, resulting in scour of the downstream 

ditch, and undermining and eventual breakage of the downstream end of the 

culvert. To compound these deficiencies, some of the culverts have so 

little cover over the too that the tops of the pipes are exposed to direct 

contact with the vehic!, tires. The impact nas col . apsed 7:any at 

the culverts. It is recommended that all new culvarts be constructed of 

concrete pipe with masonry headwalls, aprons, cutoff walls, and wingwalls 

at each end. As discussed in Section VII.E, the culvert fabrication team 

can precast these pipes at each of the four proposed District Maintenance 

shops with a saving in foreign exchange costs. Erosion protection such 

as grouted stones or cabions must also be provided at the outlet end of 

the masonry apron. The highway engineer will determine the locations,
 

sizes, elevations, and lengths of the culverts. The details of the
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headwalls, aprons, wingwalls, cutoff walls, and erosion protection 

should be standardized by the engineer to assure adequate construction. 

The minimum cover over those culverts should by 60 cm. 

b. Side ) LLCWIc 

IL Is apparent r cm the preceding discussion that the low roadbeds 

create poor drainage. In fact, the roadbed itself becomes the drainage 

channel resulc ,u in transverse and longitudinal erosion of the roadbed. 

To counteract tiiC problem, side ditches were constructed 2 or 3 meters 

parallel to the roadway, a bemn was constructed between the roadway and 

these side drains, and ditches were constructed at about 10-meter inter

vals , through h be rms at a 05 d .ree angle, co drain the roadw.v to the 

sid, ditcheis. Thicse connecting dit(:hes are called mitre or contour drains, 

and ace a!so used withou t the side diLches to drain the roadway into 

adjacent fields and ncarby drainage ditches. Even if these systems arc 

maintained propcr!',, they are not rcommended. On flat grades, the run

off backs up ,nto the roadway th ro,,h the mitre drains, and the roadway 

becomes the channel. becAuse the wa rr Is trapped between the berms. Also, 

the :nitrP drain: bes:em c 4 ,d from the sed i:nen tion, with the same 

result. The Mi .rue drains ais" a ratlv, and annucessa rilv. 

increase th, Ieig ths of ditches to be maintained. The side ditches 

shown on the typical sections of Miures VII-2 through VII-5 will provide 

adequate drainage with minima I maintenance. 

c. Bridges and Drifts 

(i) Bridges
 

For econonic reasons, it is advisable that due consideration be 

given to ilternative methods for efficient transfer of water across 

the road at stream crossings before recommending a bridge. Smaller 

drainage structures, particularly comprised of one or more corrugated 

mctal pipes (circulaor, e iptc- or arched), desgned on the basis 

of a ten-year storm may often prove more economical when risks of damage 

to the road structure or adjoining land use are smal.l from an x

ceptional flood. 
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Most of the bridges required in the current project area are 

one or two span, with span lengths varying from 4 to 7 meters. These 

bridges, if designed to the AA.kSHTO H15 design load, should prove 

adequate to pass the current and likely future traffic on the roads 

under consideration. 

(a) Superstructure
 

On short superstructure spans, less than 6 meters, it is recommend
 

the bridge be designed as a solid slab spanning between the abutments.
 

See Figure VII--6(a). On spans greater than 6 meters, a beam and slab
 

combination structure of the type shown in Figure VII-6(b) should be
 

used.
 

(b) Substructure 

The superstructure shc--.d be supported on concrete or masonry 

abutments and piers of the types shown in Figure VII-7. The piers 

should be tapered at both ends to facilitate smooth flow of water, 

thereby reducing their scouring action. The foundations must be deep 

enough to avoid the type of scouring observed under existing abutments 

and piers. They must be at least one meter deep and rest directly on 

suitable soil stratum. Thouqh unlikely, the need for piles should not 

be precluded here the soil consists of highly unstable deposits or 

where there is evidence of buried valleys infilied with deposits of
 

allvium. A continuous back drain or weepholes must be provided in 

situation, ,,here water could accumulate behind the abutments. 

(c) Lrosion Control 

Win- walls of masonry construction on both sides of the bridge mus 

be provided extending as far as necessary to prevent bank erosion and 

scouring around the abutments. There abutments and piers are not founde 

on bedrock, paving of the riverbed or protection by rip rap should be 

considered. In some situations, realignment of the watercourse may be 

necessary; in order to improve the angle of crossing. 

(2) Drifts
 

Drifts are recommended at places where the watercourse is 

normally dry except tor a Cew days n-e year during heavy rains. 

Figure VIL-8 shows a sketch of te recommended design -.hich 

makt.es Little use of equipment and maximum use of locally available 
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macerials. The design consists essentially of a gravel and
 

stone 	laver 4 to 
3 m wil, p acud on a ro ck-piled bed between 

two gabion walls, constructed flush with the rver bed. A rubble 

masonry apron is prov.ided downstreamn to pro tect aganllst scuur. 

d. Cost Estimates
 

(1) New Structures
 

The cost of constructing an 13 meters long drift of the
 
type recommended (Figure VII-8) is estimated at Tishs 22,000 or
 

approximately T/shs 1,225 per meter.
 

Single lane bridges, 4.5 meters wide and made from reinforced
 

concrete, are estimated to 
cost T/shs 6,300 per meter for single
 

span and T/shs 7,500 and T/shs 3,000 per meter for two and more
 
than two spans, respectively. Those costs a're 
based on T/shs 2,000 

per cubic meter of masonry constructed win.woa1is. 

Since only a sample of the roads under consideration were
 
actuallv surveyed by the study team, it 
was necessary to estimate
 

the number of structures required on the remaining roads. This
 

was 
done 	by averaging the number of structures required per unit length
 

from Table A-VII-3 in the Append-ix. The rosults are summarized in Table 
VII-5. Table VII-6 summarizes the number of additionai structures
 

required in each region as 
acmpufed by using the averages obtained 

in Table VII-5. Table VIII-7 summarizes the total number and es

timated cost of new structures required in Dodoma and Singida 

Regions, and the 
Same 	and Mwana Districts of Kilimanjaro Region.
 

(2) 	Repair ci:Eistin Structures
 

The number of bridqes and drifts 
that mao require repair
 

in addition to 
those listed in Table A-VII-3 were estimated again
 

by proportionia, them according 
to the total number of kilometers 

of road to be upgraded in each region. Repair costs are nosted as 
a lump sum of T/shs 5,000 per drift and T/shs 3,000 per bridge. The
 

total cost of repair for each region is summarized in Table VII-8.
 

(3) Total Covt
 

The total cost of repairing existing and constructing new
 

bridges and drifts is summarized 
in Table VTI-9 for each of the
 

three regions. Except for t e cost of equipment such as concrete
 

mixers, vibrators, and transpoot vehicles, 
iost of the costs can
 

b met in local currency.
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(4) Priorities
 

The repair of existing bridges and drifts or the construction of 

new structures should follow the rehabilitation prioritv schedule o 

the correp,,nding roadway. .o individual bridges or drifts were 

identified by The District Engineers as having significantly differen 

priorities. 
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FIGURE VII--6
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TABLE VII-5 NUABER OF NEW STRUCTURES REQUIRED PER UNIT LENGTH
 

New Structures Dodoma Region Singida Region Same/Mwanga
 
Districts
 

Drifts (per 100 Km) 4.0 1.3 11.0
 
Bridges (per 500 Km)
 

One-Span 3.0 6.0 4.0
 
Two-Span 2.0 4.0 , 1.4
 

Multiple-Span 2.0 3.0 1.4
 

TABLE VII-6 ESTI>L-\TE OF DRIFTS AND BRIDCES REQUIRED ON
 
ROADS NOT INCLUDED IN TABLE A-VII-3 

Dodoma Region Singida Region Same/Mwanga
 
Districts
 

Drifts (per 100 Km) 55 6 30
 
D0 0 
Bridges (per Km)
 

One-Span 8 8 2
 
Two-Span 6 5 1
 
ultiple-Span 6 4 1
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TABLE VII-7 ESTI\ATED COST OF ALL NEW DRIFTS AND BRIDGES
 

A. DODOMA REGION 

Number Required 
Avg.Length From From Total 

Structure (in) Table Table Total Cost (T/Shs) 

A-VII-3 VII-6 

Drifts 18 35 55 90 1,980,000 

Bridges 
One-Span 5 10 8 18 612,000 
Two-Span 10 3 6 9 675,000 
Multiple-Span 20 3 6 9 1,440,000 

COST OF NEW STRUCTURES: 4,707,000-

N. SINGIDA REGION 

Drifts 18 8 6 14 308,000 
Br idges 

One-Span 5 5 8 13 442,000 
Two-Span 10 3 5 8 600,000 
MYultiple Span 15 5 4 9 1,080,000 

COST OF NEW STRUCTURES: 2,430,000 

C. SVI.E/YWANGA DISTRICTS OF KILTMAJ.\RO REGIO0 

Drifts is 39 30 69 1,518,000 
Bridges 

One-Span 5 3 2 5 170,000 
Two-Span 10 1 1 2 150,000 
MultipLe-Span 30 1 1 2 480,000 

COST OF NEW STRUCTURES: 2,318,000 
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TABLE VII-8 ESTIMATED REPAIR COST OF EXISTING STRUCTURES
 

Dodoma Region Singida Region Same/Mwanga
 

Districts
 

No. of Drifts 32 16 27 

No. of Bridges 42 10 5 

Total Cost (T/shs) 496,000 160,000 175,000 

TABLE VII-9 SUNARY OF TOTAL COSTS (BRIDGES AND DRIFTS)
 

Type of Cost Dodoma Region Singida Region Same/nwanga Total Costs
 

Districts (T/3hs)
 

New Construction 4,707,000 2,430,000 2,318,000 9,455,000 

Repair 496,000 160,000 175,000 831,000 

Total Costs (T/shs) 5,203,000 2,590,000 2,493,000 10,286,000 
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3. Road Selection
 

During the field investigations, each District and Regional
 

Engineer was; concac d ind asked to furnish a list of all roads carried 

on their invLtor. hey ilso Eurlishd maps showing e:.:is :sg road 

classifications and Locations. Discussious were lie_ d with the District 

Engineer and his staff as to which of the roads were considered the
 

most important, the order of priority within the District(regional
 

priorities were not available), and the reasons for these priorities.
 

They identifLed and discussed 4,336 kilometers of roads, which are
 

summarized in Table VI-10, and listed in Table VIE-if. 
All of these
 

roads were selected for rehabilitation, and their locations are shown
 

on Plates VI- thru Mli-8.
 

In Sectin VE, priorities Nere determined for the administrative 

divisions. These divisional priorities were determined on a regional 

basis, without regard to the administrative districts. The divisions
 

are shown on Plites V11-i tLhrounh VII-8, wh ich show the selected roads 

and classification by districts. Pl :its !V-3 through !V-5 show the 

locations of the divisions and districts within each region. The
 

divisional priorities described above were used as the basis of the
 

cLmstruction schedule with roads serving the higher priority divisions
 

within the re~uon. The divis ion rankings could not be followed exactly,
 

because obviously roads will cross the division boundaries. The div

ision rankings were further subordinated to the requirements of minimizing
 

the numbers of moves to be made bv the construction teams. The surface 

stabilization (graveling) is to be performed as soon after the radbed 

is rehabilitated as possible; however, since all of the surface stabil

ization cannot be performed duriny the three year period, surface 

stabilization is recommended generallv to those roads that connect 

district or trading centers to trunk roads, or to roads that collect 

traffic from other roads. Surface stabiLization was generally not 

provided for "dead end" roads, 
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TABLE VII-10
 

SU RY OF ROADS SELECTED FOR REHABILITATION
 

PRESENT CLASSIFICATION
 

Local
 

Region District Main District Feeder Totals
 

Dodoma 	 Mpwapwa 112 301 230 643
 
Dodoma 0 481 616 1,097
 
Kondoa 155 247 136 538
 

Subtotals (267) (1,029) (982) (2,278)
 

Singida 	 Singida 0 196 154 350
 
Iramba 24 250 183 457
 
Manyoni 0 82 486 568
 

Subtotals 	 (24) (528) (823) (1,375)
 

Kilimanjaro 	 Same 163 198 0 361
 

Mwanga 	 93 127 102 322
 

SubtoLals (256) (325) (102) (683)
 

TOTALS 	 547 1,882 1,907 4,336
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TABLE VII-Il
 

LIST OF ROADS SELECTED FOR REHABILITATION
 

A. Dodoma Region
 

1. Mpwapwa District 

Present Classifications/Description Length (km)
 

a. 	Local Main Roads
 

Nghambi-Mowapwa Mlali 81
 

Mpwapwa-Gulwe 15
 

Matomondo-Godegode 16
 

Total Local Main Roads 	 112 km
 

b. District Roads 

Trunk Road - Zoi sa 

Mlali-Pandambiii 
Trunk Road - Kongwa 

Kongwa - Suguta 

Chunvu - Msagali 
Gulwe - Rudi 

Kibakwe - Mwana 4ota 

Gulwe - Fufu 

63* 
24 
3* 

40 
10 
74 

23 

64 

Eota] District Roads 301 km 

c. Feeder Roads 

Trunk Road - Vilundilo 10 

Godegode-Mbuga 

Kibakwe/Rudi Road 
Rudi - Chipogoro 

Igoj i- Mtamba 

- Massa - Idodoma 

75 

78 
37 

30 

Total FeedLr Roads 230 km 

2. Dodoma District 

a. 	Local Main Roads None
 
b. 	 District Roads 

Dodoma-MvumL - Nokulabi 41 
Trunk Road - Kikombo - Handali 27 
Handali - Kitemo 29 
Mkonzt - Liidilo - Nondwa 32 
ChidiLo - Chipanga - Chali - Ikasi 34 

Chali - Chikopero - Chiringa 29 

Mpunguzi - ,itikira - Mpwayungu 40 
Trunk Road - Hombolo - Mleia Meia 52 
Trunk Road - Msanga - Chilonwa - Dabalo - Itiso 98 

Chenene - tiso - Izava 79 

Total District Roads 	 481 km 

* 	 This road is less than the 6 ki minimum described in Section V, but is 

included because of Lts importance as a connector to a Trunk Road. 

VII-54
 



c. Feeder Roads 

Ntyuka - Chololo 

Trunk Road - Ihumwa - Kikombo 

Nghahelezi - Igandiiu 
Nondwa - (hifuttka 
Chifutuka - Huzi 
Huzi - Chinungulu 

Mpwayungu - Huzi - Ilangali 

Nghome - Mwitikira 

Mlowa Barbarani - Idifu 

27 
22 

10 
20 
15 

29 

60 

30 

20 

Makatapora - Chihanga - Gawaye 

Hombolo Dam - Mkoyo - Kawawa 

Hombolo - Zepisa 

Ipala - Chahiwa - Vikonje 

Nala- Zuzu 
Zuzu - Mbabala 
Nala - Mbalawala 

28 

16 

10 
14 

10 
20 

10 
Mbalawala - Ilindi 24 

Mbalawala 
Mundemu 
Lamaiti 

- '4undemu 

Lamaiti 
Mkakatika 

- Mzakwe 

- Bahi 

20 

30 
40 

Chigonwe - Kigwe - Ngulugano - Chipanga 

Kigwe - Mpinga - Nguluzano 

Trunk Road - Msanga 
Chilonwa - Chinangali - Majoleko 

Dabalo - Mianyembe 
It i S - Z~a ,1,-

Itiso - Iianeti 
Haneti - Humekwa 

36 

17 

13 
8 
20 
15 

33 

19 

Total Feeder Roads 616 km 

3. Kondoa District 

a. Local Main Roads 

Meia Meia - Babayu - Kwamtoro 

Bicha - Dalai - Tandala - Kolo 

68 

84 

Bicha - Kondoa 3* 

Total Local Main Roads 155 km 

* 	 This road is less than the 6 km minimum described in Section VI, 

but is included because of its importance as a connector to a 
Trunk Road. 

VII-55
 



b. District Roads 

Araa - Chand.-ma - Mrijo Chino 
Jan-alo - Tand;ila 

Mnenva - Kisse .- Kikore 
Kondoa - K,amtoro 
Kwamto ro - Kiiv-'ams indo 
Kwadinu - 'hawi 

48 

21 
50 
56 

48 

24 

Total District Roads 247 km 

C. Feeder Roads 

Chemba - Goima 
Chandama - Jangalo 

Pahi - Bumbuta - Chubi 

Chubi - Arusha Region Boundary 

Bumbuta - Chuncai 
Kisaki - Kisese 

Gubali - Iwisanga 

16 
12 

37 

16 

12 
16 

27 

Total Feeder Roads 136 km 

B. Singida Region 

1. Sinfida District 

Present Classifications/Descriptions Length (km) 

a. Local Main Roads None 

b. District Roads 

Singida - Ilongero - Mtinko 
Ilongero - Merya - Mdilu 
Singida - Sepuka
Mangcnvi - Ikungi 

40 
21 
22 
24 

Ikungi - Dungunyi 
Dungunyi - Mungaa 
Mungaa - Makiungu 
Kititimo - Mgori 
Ntuntu - Mungaa 

Ihanja - Mtongo 

- Kititimo 

10 
13 
14 
11 
19 

22 

Total District Roads 196 kn 

c. leeder Roads 

Mtinko - Mudida 
Sepuka - >Maienge 
Singida - lhanja 
Londoni - Mangonvi 
Mungaa - Misughaa - Kinyamsindo 

Misughaa - Ntuntu 

11 
35 
29 
29 
39 

11 

Total Feeder Roads 154 km 
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2. Iramba District
 

a. Local Main Road
 

Misigirj - New Kiomboi 

b. District Roads
 

Iguguno - Kinvangiri - .kalama 
Sepuka SongambeLe- Kisaga 

New Kiomboi - Kinakumi 


Kitusha - Kinakumi - Tulva 
Ulemo - Msingi -,Gumanga 


Total District Roacs 

c. Feeder Roads
 

Ndguti - Iambi - Nkungi 
Ndguti - N"alankala - Munguli 
Nkalankala - Mwanga - Kidarafa 


Songambele - Urughu - Kibigiri 
Tulva - Doromoni 

Total Feeder Roads 


3. Manyoni District 

a. Local Main Roads 


b. District Roads
 

Manvoni - Aghondi - Itigi 

Manyoni - Heka 

Total Disfrict Roads 


c. Feeder Roads
 

Aghondi - Muhanga - Ipande - Mbugani 
Itigi - Chava 

Itigi - Damwalu 
Manyoni - M.jiri 

Heka - Sasilo 


Heka - Nkon!.o 

Nkonko - Ntumbi 

Nkonko - Majiri 
Majiri - Chikuyu 
Majiri - Kinangali - Makasuku 
Makasuku - Itetma 
Makasuku - Kilamatirde - Solyo 
Trunk Road - Kintinku - Kitalolo 
Kintinku - Makanda 

Chikuwu - Makurupora 
Chikuyu - ,fbwasa 
Solyo - Saranda- Hika - Londoni 


Total Feeder Roads 


24
 

80 

54
 
8
 

68 

40
 

250 km
 

35 

53 
28
 

56 

6 

183 km
 

None
 

40
 

42 

82 km
 

49
 

43
 

10
 
16
 

24 

25
 
19 
79
 
40
 
12
 

11 
27
 

8 
32
 

11 
8 

72
 

486 Ian
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C. Kilimanjaro Region
 

1. Same District
 

Present CLassification/Description 

a. Local Main Roads 

Makanva - Mwembe 

Mkanveni - Vudee 

Same - Mwembe - Manka - Msindo -


Bomba - Mamba 

Ndungu - Mamba 


Total Local Main Roads 


b. District Roads 

Makanya/Mwembe Road - Chome 
Makanya - Kombo - Meferejini 
Meferejini - Same 

Kisiwani - Msindo 

Mpirani- Bomba 

Mpirani - Kadando 
Maore - >lakongoauzeghe 
Hedaru - Vunta 

Total District Roads 


c. Feeder Roads 


2. Mwanga District 

a. Local Main Roads
 

Kisangara - Nvumba Ya 1ungu Dam 
Mwanga - Kikweni 
Kikweni - Usangi 
Kikweni - Kilula - Mangio - Uchama 
Campi Ya Simba - Uchama 
Muvraini - Usangi 
Mwanga - Kagongo 

Total Local Main Roads 


b. District Roads 

Kibisini - Mangio 

Butu - Kifuja 

Kwakoa - Toloha 

Kisangara - Upper Kisangara 
Kisan.ara - ChanJa.i - Chonvu 
Lembeni - Kxrva 
Lembeni - Kilomeni 
Mgagau - Ndea 

Total District Roads 


Length (kin) 

38
 
8
 

104
 

13
 

163 km
 

19
 
71
 
26
 

16
 
12
 

9
 
21
 

24
 

198 km
 

None
 

17 
11
 
14 
18
 

7
 
6
 

20 

93 km
 

10
 
7
 

15
 
15
 
30
 
20
 
15
 
15
 

127 km
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c. Feeder Roads 

Kifaru 

Kifaru 
Chonvu 

- Campi Ya Simba - Butu -
Kwakoa - Mgagau 

- Campi Ya Simba Road - Kibisini 
- Usangi 

80 

7 
15 

Total Feeder Roads 102 km 
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4. Material Availability
 

a. Introduction
 

Sources of materials for road construction, rehabilitation and
 

maintenancu are generally available throughout the project districts.
 

Gravel sources include alluvial gravels and sands, residual gravels
 

and lateritic or concretionary gravel and ironstone. Most roads have
 

some pits if the subgrade has been stabilized mechanically with
 

gravel or granular material. If gravel or granular material has not
 

been used to stabilize the entire,surface, many roads have short sec

tions which have been surfaced to attain year-round trafficability.
 

Residual gravel mi:ed with iesidual soil is a common source where
 

the parent rock contains resistant minerals such as quartz which be

comes concentrated as the rock weathers. Such quartz-rich residual
 

deposits are common throughout the project districts overlying the
 

granite, granite-gneiss, and other acid-gneisses that are the pre

dominant rock types. These gravels usually retain the color and texture
 

of the original rock. Particles arc generally angular to sub-rounded and
 

rana,.. in size otm sand to boulders. with intermediate pebbles and 

cobbles. The particles are often stained red by iron oxide. The volume
 

of gravel depends on the depth of weathering, which in turn is a function 

of several factors including rainfall, terrain, vegetation and degree of 

jointing. Widely spaced joints and fractures do not lead to deep 

weathering. The large granitic monoliths common in Dodoma and Singila 

Regions aire monuments of resistance to weathering and erosion. 

Concretionary ironstone is common within the Acrisols and 

Luvisols of Dodoma and Singida Regions. The concretions and hardpans 

have formed as horizons in these soils, particularly where the rainfall 

is greater than 600 mm per year. !he gravel consists of spherical 

nodules or :-oncretions of iron oxide or hydroxide approximately 1.5 mm 

in diameter ,--ibedded in :matrix of sand and silt with some clay. The 

nodules vary in hardness from friable to very hard, requiring a hammer 

to break. The concretions ra{rely constitute the entire coarse fraction 

in Dodoma and Sinda egions; usually there is an admixture of quartz 

pebbles which may predominate in some pits. 
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Indurated ironstone (laterite) horizons are also common in 

Dodoma and Singida Regions. These vary in thickness but generally 

are rarely Lhicker than one meter: hardness varies fromi workable 

with hand tools to non-rippable. Variations in quality and thick

ness are common within short lateral. and vertical distances. 

Most of the concretionary gravels and ironstone being utilized
 

are of inferior quality. Picks and shovels are the means generally
 

employed for excavation. The result is that the hard materials such
 

as indurated ironstone and large boulders are wasted and the poorer
 

materials selected.
 

Mbiiga soils, clays and clayev silts (the Vertisols) often con

tain nodules of calcium carbonate. These deposits have been utilized
 

in other regions and found to be adequate for surfacing material
 

where other materials are lacking.' The clay binder is highly plastic
 

and if the percentage of clay becomes excessive, the stability of the
 

material is low during rains.
 

Stream gravels are also utilized but to a lesser extent than 

the concretionary materials aad residual quartz gravels. Most of 

these are found in drainagewavs in areas with appreciable relief. 

Gradations vary widAly and large boulders have to be wasted in small 

operations involving only hand labor. Concretionary gravels and 

residual quartz gravels are preferred for unpaved roads because the 

have a hi-her content of fines whizh function as binder.
 

Other sources of materials are calcareous crusts, siliceous
 

crusts, talus and ailuvial fans. Calcareous crusts are fairly wide

spread, particularly in areas with under 500 mm of rain annually.
 

These deposits, also termed calcrete or caliche, remain potential
 

sources alrhouoii they are often -,uite thin. Siliceous crusts or
 

silcreEe less ccmnon. Talus and alluvial fans are oossible sources
 

in areas with great relief such as the Pare Mountains and parts of
 

Mpwapwa, Kondoa ind Iramba Districts, although no pits were observed in 

such deposits. 

b. Qualit'y T. " ateria] .3 

The rehabiiitaion pro jects will involve shaping of roadbeds 

and providing for drainage for all project roads selected. Abo,,t 
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half of these roads will also have embankment material and surfacing
 

gravel or granular materials added. If only shaping and drainage is 

scheduled , L11e surfacin will be the natural. subgrade. In many parts 

of Dodoma and iida ,eins, the subgrade soils are essentially 

granular. Sections thirough depressions may be filled with unsatis

factory material and require some cover to maintain trafficability.
 

The subgrade soils in the Pare Mountains are less satisfactory.
 

However, Vertisols do not occur in the mountains and many of the
 

soils in the surrounding lowlands are granular.
 

The deterioration of unpaved roads results from the loss of
 

surface material; bor:natlon of corrugations and potholes; softeoing 

of the surface dur in rain; and the loss of fines to dust during the 

dry season. 1t would be impossible to design an unpaved road that 

required no maintenance. A correlation of the performance of unpaved 

roads to the maintenance ceQuired rather than to a thickness-CBR 

relationship would probably he more appropriate. 

Howevter, it has been observed that the difficulty in maintaining 

untreated _ra'vel roads was related to the subgrade soil and the thick

ness of select :-aterial above the subqrade. This indicates that a 

structural rhickn~ss requirement is appropriate in designing unpaved 

roads. S )me minimum thi_knesses for various sub;frade values are 

shown in FabLe 11-12, which ware modified from Lyon Associates study 

(1975)1/ for the design of unpaved roads. A minimum CBR value of 50 for 

the select material, or surfacing;, was recommended. 

TABLE VII - 12
 

Equivalent Pavement Designs
 

Design Surface Thickness cm Subgrade CBR 

1 
2 

25 
i0 '00 

10 
20 

3 10 40 

1/ Lyon Associates, Inc., 1975. Laterite and Latcritic Soils and other
 
Problem Soils of the Trop's: An engineering .valuation and highway
 
design stud,. for U.S. A-e,_nc, :'or International Development, Contract 
AID/CSD 3682.
 

V7I-62
 



A more relaxed thickness requirement for earth or aggregate
 

surfaced roads has been proposed by the Waterways Experiment Station
 

(U.S. Corps of Enm,ineers) who have been active in developing criteria 

for earth and aggregate surfaced roads for various purposes. Their
 

criteria for adequate surface strength is given in the nomograph in
 

Figure VII-9. For a tire pressure o. 3o psi and a 10 Kip single wheel 

load, a subgrade with a CBR of 15 will sustain 10,000 coverages.
 

Thickness criteria for an aggregate surface layer is provided by the
 

equation: I/
 

Log thickness = -1.02165 log load + 0.63624 log tire pressure +
 
0.2148 leg load + 0.2394 log coverages -0.Z'028 
log subgrade CBR - 0.3140 log rover CBR. 

COVEAGE5
 

40 
 6000 
- '000 

-600 0 

30
 

200
 

8 

FIGURE VII-9
 

RELATION AMONG LOAD, REPETITION, TIRE PR SURE, ND CBR
 

F'R UNSURFACED SOILS. --

i 	 Ahlvin, R.G. and Hammitt, G.H. II, 1975: Load-supporting capability 
of low-volume roads, Trans. Res. Bd. Spec. Rep. 160. 
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Surfacing material should be granular and of reasonably
 

good quality. The material should contain sufficient fines to 

act as hinder. Too much binder produces unsLable surfaces and 

too li.tc'e bind(.r -,rciices ].o-s surrces prone to tfie formation 

of corrugations. laximum aggregate size should be 19 mm. 

A recommended gradation for surface aggregate is as follows:1 / 

U.S. Sieve Size 	 Percentage Passing
 

19mm 	(3/4 in.) 100
 

9.5mm (3/8 in.) 80 - 1.00
 

5mm (No. 4) 55 - 83
 

2mm (No. 10) 35 - 65
 

0.425mm (No. 40) 20 - 40
 

0.074mm (No. 200) 15 - 30
 

Other su.gested limits: 

Maximum value of Liquid Limit times the percentage passing 
the No. 200 sieve = 1600. 

:Maximum value o: Pi.asticitv Index times the percentage 
passing the No. 200 ;ieve = 800. 

Similar sug-ested -radations, based on British Standard sieve size 

are as follows:2/ 

Percentage passing
 

BS. sieve size 	 Nominal maximum size 

19mm(3/4 in) 9.5mm(3/8 in) !,.75mm(3/16 in)
 

19mm (3/4 in) 100
 

9.5mm(3/8 in) 80-100 LOO 

4.75mm (3,L3 in) 60-95 80-100 100
 

2.36mm (No. 7) 45-70 50-80 80-100
 

425mm (No. 36) 25-45 25-45 30-60
 

75mm (No. 200) 10-25 10-25 10-25
 

VIT-64
 



Liquid limit 	 Plasticity Linear
 
index range shrinkage
Climate 	 not to exceed 


Moist temperature and wet
 

35 4-9 
 2-4
tropical 


3-7
Seasonal wet tropical 	 40 6-15 


55 15-30 7-14
Arid 


*There are some soils that possess a structure which is not easily
 

broken down by traffic, e.g. some lateritic and concretinary soils.
 

With these, higher limits may be acceptable. There are other soils
 

is 	broken down by traffic. Thus any variations
with a structure that 


from the limits should be based only on carefully collated local
 

experience.
 

**The linear shrinkage test has the advantage of requiring only very
 

equipment.
 

Satisfactory quality gravel sources are available along almost
 

all roads selected for rehabilitation and will be located and examined
 

by the rehabilitation teams. General suitability will be determined
 

by experienced personnel through simple field tests although some lab

oratory assistance may be required.
 

Processing pit deposits is expected to be kept to a minimum.
 

Oversize material may be screened and excessive fines may be wasted,
 

but elaborate screening and crushing operations will not be necessary.
 

c. Dodoma and Singida Regions
 

(1) Geology. Precambrian granite, 	granodiorite and granite-gneiss
 

are the predominant rocks in the western half of Do,'gma Region
 

and most of Singida Region. Small areas of Dodoma System rocks,
 

mainly amphibolite, schist, and quartzite are included within
 

rt.e granitic rocks of Dodoma Region and in the southern part of
 

Singida Region. Rocks of the Usagaran System occupy the eastern
 

half of Dodoma Region which are mainly composed of meta-sediments,
 

various 	schists and :neisses with some marble. Small areas of meta

of the Nvanzian Systemsediments, schists and sorie banded ironstone 

occur within the granite in northern Sigida Region. Quaternary
 

1/ 	Lyon Associates, 1975, op.cit.
 

2/ 	 Odier, L. ; Millard, R.S. ; dos Santos, Pimentel; Mehra, S.R. , 1971, Low cos 

roads, desicn, construction and maintenance, Butterworth, London. 
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continental sediments are found in the basins and low-lying areas 

iQ the central and southern regions. Lacustrine clays are located 

in the 3ahi depression between Dodoma and Manoni. 

(2) Soils. l st of the salLs formed over the granites are deep 

loamy sands. Sandy loams have developed in the eastern part of 

Dodoma Reion and in central and northern Singida Region. Clay 

loams have formed in the northeast ana southeast in Dodoma Region. 

These have been grouped together as ferric acrisols in the FAO 

Soils Map. Deep dark gray clays (Vertisols) occur in the Bahi 

depression.
 

(3) Materials. Concretionary and indurated ironstone horizons 

are common throughout most of Singida Region and the southwostern 

part of Dodoma Region. Calcareous crusts are also common in the 

northeastern part of Singida and much of eastern Dodoma. Other 

possible sources of materials include silcrete, some talus deposits 

and some alluvial fans and stream gravels. 

Satfsfacterv sour-es of aggregate are commonly available
 

within shor- distuoces of e:isting roads. Sources iacleda con

cretionar' ironstone and resi dual quartz gravel deposits formed 

over the ;ranite and gneisses; surface limestone or calcareous 

crusts; and stream ;ravels. 

d. Kilimanjaro Region, Same and Mwanga Districts 

(1) Geology. Precambrian gneisses and granulites outcrop in the 

two southern districts of Kilimonjaro Region. These are the 

principal rock types that occur in the Pare Mountains. Recent 

and Pleistocene lacustrine sand, silt and limestone occur in a 

narrow strin tn the west. 

(2) Soils. Sandy loams have developed in the Pare nountains and 

to the west of the mountains. Loams. silty loars and clavey 

looms have formed to the east of the mountains. BLack clays or 

clavey silts are common in topographic depressions on both sides 

of the mountains. All of these soils have been grouped togethpr 

as Nitosols under the FAO Soils Map. 
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(3) Materials.
 

Concretionarv ironstone does not occur in the Mwanga and Same 

Districts as it is not a constituent of Nitosols. Alluvial gravel 

does occur, but it is not widespread. The most important source 

of roadway material are deposits of weathered residual soil with
 

resistant minerals that make up the coarse fraction. The most
 

common is quartz gravel. Calcareous duricrust occurs in most of
 

the surrounding lowlands. Alluvial gravels have been located
 

west of the mountains. There are several roads in each district
 

for which material sources have not been found.
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E. Rehabilitation Program
 

1. General
 

As a result of the long neglect suffered by the roads being
 
considered within this program, considerable effort will be required
 
to reconstruct them to 
an acceptable all-weather standard. 
 Under
 
ideal circumstances, i.e., availability of sufficient funds, 
trained
 
manpower, equipment, and facilities, an organization would be established
 
in each District to rehabilitate and maintain the roads for which they
 
are responsible, and 
to perform betterments and/or new construction on 

a "funds and time available" basis. 

Within the constraints of funds and trained personnel, as they
 
exist today in Tanzania, it is 
not possible to achieve this desirable
 
number of units, and the efforts of the teams which 
can be organized
 
must be spread beyond any one District boundary.
 

Generally speaking, 
 for the most effective management and 
supervision of maintenance and rehabilitation operations, 
the Main
tenance District should be limited to between 500 and 1000 km of roads.
 
This limitation would justify approximately 8 maintenance units. 

By limitin- the activity of the maintenance units to routine,
 
periodic, rehabilitation and preventative maintenance activities, thus
 
omitting betterment and new construction work, it appears feasible to
 
extend the responsibility for the Maintenance 
 District to between 1,000 
and 2,000 km in which case four maintenance units would be required and
 

which could be located as follows:
 

Approximate Length of Local 
 No. of Maintenance Tentative

Region Main, District, and Feeder Roads(km) 
 Teams Vicinity
 
Dodoma 3,329 
 Chenene,
 
Singida 2,253 Handali
 

1 Ikungi
 
Same/Mwanga* 1,013 
 1 Same
 

TOTAL 7.095 km 4
 

*Since a large percentage of the roads in this Region are hilly to
 
mountainous, it is reasonable to accept fewer 
total kilometers of roads.
 
ountainous roads require more effort than those in the other Regions
 

where the terrain is essentially flat to rolling and hilly.
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The general production to be expected from each Rehabilitation
 

Unit (described later in this report) of the Maintenance Team is
 

estimated as follows: (production of earth work in Same/Mwanga Districts 

at 60% of the oth, r two Regions) 

Clearing and Shaping-, Unit: 400 kin/year 

Embankment and Surfacing Unit: 240 km/year
 

New Culvert and Drift Unit: 1,440 meters/year
 

Bridge Construction Unit: As necessary
 

With the expected production above, the project would accomplish
 

the following:
 

Number of Clearing and New Culvert 
Location Rehabiliation Teams Shaping (kin) Surfacing and Drift (m) 

Dodoma Region 2 800 480 2,880 

Singida Region 1 400 240 1,440 

Same/Mwanga Districts 1 240 140 1,440 

PER YEAR 1,440 km 860 km 5,760 m 

3 - YEAR PROGRAI 4,336 km 2,580 km 17,280 m 

a. 	Availability of Local Contractors
 

For all intents and purposes there are no active road con

struction conLractors qualified for highway work in the project 

regions. The few local contractors who are working in Tanzania 

are not equipped for roadwork per se, but concentrate on building
 

construction and urb:n infrastructure projects such as urban sites, 

roads and services projects. At the present time, the private 

road contractors work is generally limited tn trucking and stock

piling gravels because they do not possess the additional equipment 

needed to form a complete fleet capable of highway construction. 

It is suIcgested that the capabii.it that the local contractors 

possess as trucking concractors ce util ized in other rehabilitation 

and new construction projects. The road rehabilitation pro-ram 

proposed below shuuld be performed compLetely in-house by the teams 

described. 
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b. 	Construction Techniques
 

Labor intensive construction and rehabilitation is practical
 

when: 

(1) labor is plentiful within short distances of the
 

construction site;
 

(2) 	terrain is favorable, i.e., level or rolling;
 

(3) quantities of excavation are relatively small and 

can be managed b hand tools; and 

(4) distanc-s for materials are short. Transporting
 

embankment and surfacing materials long distances and
 

compaction and reshaping the roadway involving large 

volumes of e:xcavation are tasks more suited to equipment. 

Labor is generaly available in all project districts, but 

there are long sections of roads where population is sparse and
 

transocrting the work force would be recuired. The I.L.O. 

program proposed for Dodoma, :or example, estimates an average 

of 660 mandays per kilometer. This translates into a serious
 

logist Las prablcu: Coa" transp.... and supplies. 

A further aspect of labor-intensive construction is that 

supervision is e.:tremely important. Unskilled laborers must be 

instructed and -loselv supervis ed. Various studies have shown 

that good sipervision results in far grcater production. Poor 

supervision results not only in low production but also in 

inferior or unacceptable w.ork. The intermediate supervisors 

required for such work are in very short supply in Tanzania. 

The present inadequate level of maintenance is largely due to 

the shortage of such trained supervisors. Expatriate assistance 

would be necessary and the large numbers required would be costly. 

Costs of labor-intensive constructi(-n are hiah, U.S. S10,000 

per kilometer or more. It has been ar-'ued that such oxpenditures 

involve little foreign currency whereas equipment purchases 

involve considerable foreign currency. Also, employment of the 

labor force usually has positive social benefit s. However, in 

the proposed program, foreign currency: would be required for 

funding; there would be no "loss" of foreign currency for 
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implementation. The most cost-effective is clearly a mix of
 

labor and equipment.
 

Recent studies by the World Bank and the International 

Labor Orqanization (ILO) conclude that the ontimum construction 

technique for highway work in developing countries involves the 

use of intermediate technology, including labor intensive 

methods and fully mechanized processes, devoting to machines
 

the taLKS for which they are particularly efficient. Rehabili

tation tasks involving large volumes of earth movement are more 

efficiently and economically performed by machines.
 

The proposed organization incorporates the intermediate
 

technology concept. The rehabilitation and maintenance program 

proposed consists of both labor and equipment intensive methods, 

employing the most practical and appropriate work method for
 

each task. All work within the program which can be effectively 

accomplished by labor intensive methods includes: ditch and 

culvert cleaning; vegetation control; minor surface maintenance; 

rubble and mui'tar waterways; .eadwatls anci abutments; etcC. Earth 

moving equipment which is included and discussed later (Figure 

VII-l4) includes one grader, one loader and one dump truck for 

each clearing and shaping unit. This is a modest amount of 

equipment indeed but it is essential to accomplish the work
 

anticipated.
 

2. Organization
 

The present organization of the Ministry of Works is given 

in Figure VII-10. The responsibility for the Trunk Roads Maintenance 

Program, which is not shown, presumably remains under the Road Mainten

ance Senior Engineer. A line of communication exists between the Chief 

Engineer of the Roads and Aerodromes Division and the Regional Engineer. 

This is shown in Figure VI-il, where the line of authori ty from 

Regional Development Director to the Regional Engineer is also shown. 

The District Engineer is under tne authority of the District Develop

ment Directacr and:, maintains a line tof communication with the Regional 

Engineer. 
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This organization is not functioning and the condition of the
 

roads attests to this fact. The Regional Engineer and the District
 

Engineer have responsibilities other than roads which results in
 

inadequate time and resourcus being spent on roads. In situations
 

where resources are already too thin, those in authority are forced to
 

divert these resources to areas of greater need. This will be the
 

inevitable result unless funds are greatly increased, which is an un

likely possibility. Highway Departments that are under the control of
 

local political leaders usually experience the same diversion of
 

resources.
 

The administrative structure of Tanzania is organized to give
 

as much local autonomy as possible to regions and, within regions,
 

to districts. Decentraiization was undertaken as a governmental
 

policy in the 1970s and has been encouraged so long as local pre

rogatives do not oppose national policies. In practice, this policy
 

creates something Ki:a paradox as to where authority is located.
 

In the capital, officials in national offices tend to be unwilling or
 

unable to speak abouL spc_, duployL ,of dovu&lcpmct efforts within 

regions and districts, since each -Y these has its own local priorities. 

Within districts, however, where developm-nt projects must actually 

be carried out, it is often the case that those responsible for implementing 

projects find themselves without necessary funds, equi nent, and 

personnel and dependent upon hicher authorities in regional or national
 

offices for the needed support. Inus, the present structure neither
 

allows central planning not gives enough inoependence to local districts
 

over supplies and personnel. The specific consequence is often inaction
 

in local development pr~jects.
 

To circumvent this problem as much as possible, it is recommended 

that the construction phase o the project be mana ,ed independently 

of the offices nf the ,DDs in te tn-ret re.ions. )nlv by removing 

the project during the initial intensive construction phase as fully 

as possible can it ho I ar lv ensured tLhat huriacrat ic problems 

inherent in thuK uirrenw ANirtractiv, sructv- are mni:.mize'd. Since 

the RDD must oversee all Jevelopment projects within his region and 

continuallv make what seem to him to be the best disisions retarding 

all development programs, removing the road construction project from
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his immediate control will eliminate the difficult decisions he 

often has to make as scarce resources are deployed and development 

priorities change. In addition, this will allow more central control 

during the construction phase. Careful monitoring of the project is 

necessary to see that it is properly implemented. It is expected Lhat 

RDDs and DDDs will become more involved in the maintenance phase. 

However, by that time, local personnel will have been trained and the
 

project will be in place so fully that it will be more difficult to
 

shift resources needed for road maintenance from the purpose intented
 

by the donor.
 

The following organization chart, Figure VII-12, presents the
 

proposed Project Coordination Team and the Regions and Districts
 

included in the program being considered. Figure VII-13 presents the
 

general organization of the Rehabilitation Teams while Figure VII-14
 

depicts in more detail the equipment and manpower required for each
 

of the operating units of the Rehabilitation Teams. The equipment
 

is limited and included for those tasks -hat are not efficiently or
 

economically performed by hand labor. Essentially these tasks involve large
 

volumes of earth movement in reshaping the roadways; loading and transporting
 

fill and surfacing :iaterials; and water trucks 7nd compaction equipment
 

to achieve -.uitable roadway densities. 

The function of the Project Coordination Team is contemplated to 

be the overall supervision; to organize and supervise training programs; 

technical support; liaison; and guidance to the Field Rehabilitation 

Teams. The Project Cooroinator is expected to maintain a close working 

relationship with the Regional Engineers and other Regional and Govern

mental agencies to assure a harmonious association to allow the project
 

to proceed with maximum efficiency and a minimum of outside obstacles to
 

meet project goals.
 

The function of the R,ehabilitation Team is to accomplish 

the rehabilitation of the selected roads, or segments of roads, in 

accordance with zhe schedule, guidelines and standards previously deter

mined. The Highway Engineer/Training Supenrviser/Fie d Team Leader is 

expected to mn;int:.in close liaison with the District Enineer(s) ;nd 

other D_ ;trict Gov.'nment officials to assist the Rehabilitarion Teams
 

to accomplish the preset goals in an orderly manner.
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Experience indicates that approximately one year will be required
 

between the placing of firm orders for the equipment and its arrival on
 

the job site in Tanzania. Six months prior to the arrival of the equip

ment, the Project Coordination Team should be on-site to set up the
 

Project Organization. Selection of qualified local candidates for the
 

various staff, counteruart, and operating positions; providing for the
 

assembly and servicing of the enroute equipment upon arrival and move

ment to the job-site; erection of the shop buildings, quarters and other
 

facilities; and the preparation of operational and accounting documenta

tion is expected to be accomplished during the lead time.
 

During this same period, all roads to be rehabilitated under the
 

program shall be traveled by the Expatriate Highway Engineers, together
 

with their counterparts, to establish the construction requirements
 

including drainage and guidelines for each road being considered. This
 

is important as no detailed designs will be prepared for these roads.
 

Field judgements will be made by the inspecting teams to meet the most
 

cost-effective solutions for the rehabilitation of each road being
 

considered. 

Shortly before the arrival of the equipment to Tanzania, th_ 

Mechanical Superintendent and the Equipment O.eration Superintendent, 

together with their respective counterparts, should be on-site to select
 

qualified mechanics and operators from a pre-prepared list of candidates,
 

and to supervise the assembly, servicing and movement of the equipment
 

to the projec:s. It should be a pre-condition that the mechanical shops 

be operational before the newly received equipment is expected to be put 

to work on the project to assure proper maintenance, servicing, and
 

repairs from the beginning of the actual roadwork.
 

The organization as herein described must have full control of the 

equipment, facilities, and manpower of the project. Their efforts must
 

not be dilutud by extra project tasks or subject to the loss of equip

ment facilities or manpower to pcrform work outside of the agreed project 

The following is a descLiption of the expected activities of the 

several component units of the Rehabilitation Field Team. 
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a. Rehabilitation Field Teams
 

Figure VI1-14 prisents the anticipated composition of the 

various operating units of the rehabilitation team. The production
 

rates expected from the various units have been established after
 

a review of recent studies and projects in the general vicinity of
 

the proposed program and an analysis of the capability of the pro

posed team units. 1/ 2/ 3 A 40 week/year work schedule has been
 

used to allow for rains,holidays and unexpected lost-production days.
 

The duties of these units are essentially as follows:
 

(1) Clearing and Shaping Unit
 

The activities of this Unit are limited to vegetation
 

clearing and reforming the existing travelways with readily
 

available materials from the roadway and ditches. They shall
 

cut and shape the roadside ditches, using the excavated material
 

of acceptable quality from the ditches as part of the backfill
 

required in the fonation of the trovelway. They shall also
 

remove and dispose of unsatisfactory materials, such as unsuit

able "ba!:ck cotton"' si!s -Ind backfil L these areas with satis-

Factory imported roadside or short haul borrow. It is not 

expected that the Clearing- and Shaping Unit will repair or re

place extensive areas of eroded roadway or embankment, or excav

ate and replace with acceptable borrow materials extensive areas 

of swamp. The areas to be repaired by the Unit will be limited
 

to the ability of the Unic to accomplish and still maintain the
 

expected schedule of daily or weekly kilometers of completed
 

clearing and shaping. 

It is expected that this Unit will be active on almost all 

the roads included in the Project and should be able to cover 

apptoximatel, 400 lkm cf roads per team per year at an average 

rate of 10 km per week. 

l/
 
- The Rehabilitation of Rural Roads in Handeni District (Tanzania) (1978) TIRDEP 
2/ Dodoma Region, Secondary Roads Study, United Nations, 1979. 
3/ Discussion with personnel for the \RVPD ornJect in Arusha. 
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(2) 	The Embankment and Surfacing Unit
 

This Unit will follow the Clearing and Shaping Unit and
 

rehabilitate the road by importing borrow material as necessary
 

to provide an acceptable all weather travelway that is pro

perly crowned, compacted and finisher! to the pre-detcrmined
 

standard. Erosion damage to embankments and travelways will
 

be repaired and these areas of undesirable materials not within
 

the capability of the Shaping Unit to correct will be removed
 

and 	replaced with suitable borrow. Field observations made
 

during the reconaissance trips indicate that, in many cases,
 

roadside borrow is available; in other areas an average haul
 

distance of about 5 km can be expected. Compaction of newly
 

placed or shaped embankment and/or surfacing materials will be
 

accomplished by the compaction equipment, with water added by
 

the water truck to obtain the optimum moisture content. In
 

some 	extreme cases, final compaction may have to be left for
 

traffic compaction when water is not available. This is not a
 

desirable condition, although it may have to be accepted in
 

some 	extreme cases. Every effort should be made to assure
 

proper compaction during construction.
 

Areas of bridge scour will be corrected by replacing the
 

scoured mate-'als to permit scour protection measures to be
 

taken. In tl ,e areas where channel changes will reduce the
 

scour effect, such channel changes as are within the unit
 

capability will be made.
 

The anticipated production of the Embankment and Surfacing
 

Unit is expected to average about 6 km per team per week or
 

240 km per year.
 

(3) 	The Culvert, Drift, and bridre Construction and Repair Unit
 

The activities of the Unit will be scheduled concurrently
 

with the Embankment and Surfacing, Unit and repair or replace 

damaged culverts :ind headwalls, install new culverts where 

necessary and repair existi.nc drifts and bridues where required. 

The 	 construction or repair of scour protection, paved waterways, 
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etc., and other erosion control facilities shall also be
 

accomplished by the Unit.
 

The anticipated production of this Unit can be expected
 

to be approximately 36-40 meters of new culvert, or paved
 

waterway per week per team, or 1,440 meters per year, plus
 

repair of existing facilities.
 

Since the production of the Culvert Fabrication Unit
 

(described next) can be expected to exceed the daily or
 

weekly requirement of the Placing Unit, 
this Unit will augment
 

the Placing Unit as necessary on tasks such as bridge repair,
 

scour protection, erosion control, etc. 
 In the event corrugated
 

metal pipe (CH1P) culvert sections are used on the project, in
 

lieu of 
locally fabricated concrete pipe, the Fabrication Unit
 

would then be employed in the field as a Placing, Repair and
 

Construction Unit. New bridge and drift construction may be
 

accomplished by specially mobilized teams, depending upon the
 

volume of work involved (number and complexity of the new
 

structures.) 
 An estimated cost for the new structures which 

would be required is included in the overall project cost to 

provide for this extra activitV. 

(4) Mechanical Workshop and Support Units 

The mechanical workshop is responsible for the repair and 
maintenance of all project equipment and vehicles, and to assure 

that an adequate supply of fuel, lubricating oils and spare parts 

are on hand to insure that the proper maintenance and repair is 

performed in a timely manner. Preventative maintenance measures 

will be instituted to prevent undesirable down time for the 

production fleet to assure the maximum possible production per 

unit. 

The Tire and Welding Shops and other subsidiarv shops are 

contained in the Mechanical Workshop as natural components of 

that facility. 

The Field Support Units shall be controlled by the Mechanical 

Workshop. The Support Units are those units of the plant which 
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are required by the field operating units on an intermittent
 

basis only and are dispatched by the Mechanical Workshop as
 

necessary.
 

The Culvert Fabrication Unit is under the control of the
 

workshop for its daily operations support, i.e., for casting
 

of concrete culverts, supply of water, gravel and other supplies
 

as well as lifting and hauling equipment for completed concrete
 

culvert sections as needed.
 

Since it is expected that the production of this Unit will
 

exceed that of the field Units to place the fabricated culverts,
 

the Fabrication Unit will augment the Field Units from time to
 

time or in cases when the additional men and equipment are re

quired for particular tasks.
 

Locally manufactured concrete culvert pipe are included in
 

the present program. If corrugated metal pipe (CMP) culvert
 

replaces the concrete culvert, then the Fabrication Units will
 

join 	the Field Units on a full time basis.
 

b. 	Expatriate Personnel
 

The duties of the Expatriate Personnel will be as follows:
 

(1) 	Project Coordinator
 

The duties of this individual will include Team Leadership.
 

He is primarily responsible for the activities of all the people 

on the project. He shall exercise final judgement on the quality 

and quantity of work performed. He will be the sole liaison be

tween the Team, USAID, the Regional Engineers, and the Government 

of Tanzania for administrative and program performance. He will 

represent the contract and will authorize any changes in any aspect
 

of the work program.
 

He will make personnel evaluations of all contract persons,
 

and continually monitor all trainee performances. He will assure
 

that proper training is being provided and that all Tanzaniao
 

personnel are profiting from the training and instruction. It
 

will bf a primary aim of the contract to permit the counterparts
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to exercise their increasing responsibility and the project 

coordinator will make every effort to expound this idea.
 

It will also be his responsibility to monitor the project 

and assure that proper project records are kept and maintained, 

including cost accounts. 

(2) Chief Highway Engineer/Deputy Project Coordinator 

He will serve as Deputy to the Project Coordinator and will 

assume those duties during the absence of the Project Coordinator.
 

He will advise Oi any deviation from the agreed construction
 

standards and will exercise final authority. He will be the
 

Technical Advisor for the field operations. He must have strong
 

management abilities and be able to make decisions regarding all
 

aspects of road work. He will ba required to travel and make
 

frequent inspection trips to all areas.
 

He must have a strong background in bridge and culvert con

struction and have a working knowledge of bridge, hydraulic, and
 

drainage design. He is expected to provide guidance and tachnical
 

assistance to the Field Teams.
 

He will prepare regular quarterly reports, or as required 

by the Prcject Coordinator, on the progress regarding rehabilita

tion, maintenance and construction efforts. 

(3) Highway Engineer/Training Supervisor 

The Highway Engineer should have a strong soils and material 

background and should be familiar with tro ical soils and materials. 

He will be required to make Judgements regarding all types of
 

materials used in road construction, their uses and limitations
 

and recognize when laboratory assistance is required.
 

He should have experience in hiphway construction technology
 

in developing countries bv labor intensive methods as well as the 

combination of labor intensive and equipment construction. 

One of his major responsibii fties will he to organize, prepare 

and monitor the training program. He*will be instrumental in 

selecting both the trained workers ond the trainees. He will 

develop training programs including collecting and distributing 

training materials and evaluation criteria such as operator 
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certifications. He will insure that these are consistently
 

applied among the four rehabilitation teams.
 

Much 	of the training material will be collected from
 

publications and training prngrams that are available in the
 

United States such as the Corps of Engineers and the Forest
 

Service. The Highway Engineer/Training Supervisor will collect
 

these materials before leaving for Tanzania. This will include
 

material for all counterpart engineers and superintendents as
 

well as the operators, mechanics, and other skilled workers.
 

He will prepare a training schedule for each team. He
 

will submit quarterly reports to the Project Coordinator on the
 

training program and trainee progress.
 

He will also provide technical assistance to the Field
 

Teams as needed.
 

(4) 	Parts and Stores Manager
 

He will be responsible for all parts and stores. He will
 

supervise set up, and maintain a reliable system of inventory
 

and use records wnich include fuel, oil, lubrication, repair
 

costs, labor, parts and supplies used in the program.
 

He ;¢ill set up and maintain an inventory and locator system 

for parts and supplies to assure that a minimum stock is on hand 

at all cimes and that all stock ic properly documented and costed. 

(5) 	 Office Manager 

He is responsible for personnel records and management on the 

contract, to include time keeping records and all project fiscal
 

and 	 other accounts. 

He must set up methods to record all costs related to road
 

supervisory, construction, and maintenance. These records must 

reflect an on-going cost during the operation and must finally 

give absolute costs per km of road to include labor, materiais, 

equipment operational costs, equipment maintenanc7 costs, and 

all 	other related costs.
 

He will assist the Highway ngineers/Training Supervisors/ 

Team 	Leaders in maintaining complete records on all counterparts
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personnel and trainees. 
 He will maintain personnel records
 

for the Project Coordinator.
 

(6) Highway Engineer/Training Supervisor/Team Leader
 

He will coordinate all activities in his area of field
 
operations and his area of responsibility. He will make fre

quent inspection trips 
to all working groups and record progress
 

and resoiv- any problems that may arise. 
 He will coordinate his
 

activities with the Regional Engineez and District Engineers and
 

work harmoniously with those offices.
 

Since this is a field design job, he must make field judge
ments on design standards and assure they adhere to the design
 

and construction criteria regarding performance and 
cost. He
 

shall c~nsult with the proper engineer for design assistance
 

when necessary Lind 
accompany him on site inspections.
 

He will prepare a rehabilitation schedule for his 
area of
 
responsibility with the assistance of 
the Project Coordination
 

Team and prepare quarterly reports concerning rehabiliuation
 

progress.
 

He will be the supervisor of all training in his 
team and
 

see 
that the agreed training schedules are followed and regular
 
evaluations and ratings made. 
 It will be his responsibility
 

that each trainee is rated fairly and his progress recorded.
 

(7) Mechanic Supervisor/Instructor
 

He will direct and control all maintenance, repair and
 

replacemc-t work in the district 
shop. He will oversee and train
 

all personnel in the{r job activities and rate trainees 
on a reg

ular besis for the Team Leader. 

He will, as an important part of his duties, set 
up and
 

maintain an accurate and cost effective Parts Department. He 

will introduce and -nco'.raue current records keeping ideas for 

labor, spare parts, ind alL supplies. 

(8) Equipment Opera tina SU)erv isor/Trainer 

-e will make sure that all operators fulfill the necessary 

operator maintenaiic schedules. 
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He will make determinations regarding operator capability.
 

He will as a part of his duties assign trainees to the various
 

operators for instructional purposes. He will also monitor pro

gress and make changes as necessary. He will rate trainees on
 

a regular basis for the Team Leader. He will assure that equip

ment is properly cared for and operated, and that proper use
 

records are maintained for the equipment being employed on the
 

project. He will see that all work is performed in an efficient
 

and cost effective manner.
 

3. Training
 

Training will be an essential aspect of the Rehabilitation Program.
 

The number and type of counterparts and trainees for each team is given in
 

Figure VII-13. Counterpart supervisory and administrative personnel for
 

these teams is also given in Table VII-14, which also shows the counterpart
 

requirements for the subsequenz Maintenance Program. The Maintenance Pro

aram is discussed in Section VIII. The existing manpower in the regional
 

and district shops is given in Table VII-15.
 

It has been repeatedly stated that one of the major obstacles to an
 

effective highway organization is the lack of qualified and experienced
 

staff. This is believed to be due in large part to managment. There is
 

no shortage of skilled labor, although the level of skill for many of these
 

listed might be questioned. The properly trained and skilled workers are
 

overwhelmed in work shops by poor organization, lack of parts and equipment
 

and few incentives to produce.
 

Sub-professional and professional staff is a more serious shortcoming
 

in that the available supply is small indeed. Sub-professionals, or
 

technicians, are promoted to higher positions because no qualified engineers
 

are available. This situation is expected to continue for several more years.
 

The training program proposed is described in detail in Volume ITI. 

It is based entL rel' on on-the-job training for skilled workers, technicians, 

administrators On(i enineers. Tihe trainees and counterpart personnel would 

be selecred after arrival of tche expatriat teams. it is believed tha': 

ample numbers f 3uffloienciv -. Li! d personnel Ire available to form the 

nucleus of the rehabilitation tcams, or that can become surficientlv 

skilled during the initial mobili;ation neriod. Technicians, and particularly 
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TABLE VII-13 

LOCAL PERSONNEL REOUIREMENTS 
FOR REHABILITATION PROGRAM 

PERSONNEL 
PROJECT 
COORD. 

DODOMA REGION 
(TWO TE,IMS) 

SINGIDA REGION 
(ONE TEAM) 

SAME/MWANGA 
(ONE TEAM) TOTAL 

Senior Highway 
Engineer 2 2 

Highway Engineer/ 
Training Supervisor 1 2 1 1 5 

Chief Admin. 
(Office Manager) 1 1 

Admin. (Office Mgr. or 
Chief Storekeeper 1 2 1 1 5 

Storekeeper 1 2 1 1 5 

Timekeeper 2 1 1 4 

Dispatclher 2 1 1 4 

Clerk 2 2 1 1 6 

Typist 

Messenger 2 2 

Driver 5 40 20 20 85 

Driver Trainee 24 12 12 48 

WQ:den 8 8 4 4 24 

Foreman 18 9 9 36 

Operator 16 8 8 32 

Operator Trainee 16 8 8 32 

sJason 8 4 4 16 

Carpenter 4 2 2 8 

Mechanic 16 8 8 32 

Mechanical Trainee 18 9 9 36 

Tire Repairman 4 2 2 8 

Tire Repair Trainee 4 2 2 8 

Nelder 4 2 2 8 

Welder Trainee 4 2 2 8 

>Mch. /Lube .Man 2 1 1 4 

Total Local Personnel Required 136 68 68 272 

V TT-87 



TABLE VII-14
 

COUNTERPART REQUIREMENTS FOR
 

REHABILITATION AND MAINTENANCE PROGRAM
 

a. Rehabilitation 

Project Coordination 

E::patriate Local Counterpart No. Required 

Project Coordinator 
Chief Highway Engineer 
Highway Engineer/ 
Training Supei.visor 
Office Manager 
Parts/Stores Manager 

Senior Engineer 
Senior Engineer 

Highway Engineer 
Chief Administrator 
Administrator 

2 each 
1 each 

1 each 
2 each 
1 each 

Field Rehabilitation Team 

Highway Engineer/ 
Team Leader 

Mechanical Supt. 
Equipment Operation 

Superintendent 

Highway Engineer 
Mechanical Superintendent 

Chief Operator 

4 each 
4 each 

4 each 

b. Maintenance 

Expatriate Local Counterpart No. Required 

Project Coordinator 

Chief Engineer/ 
Training Supervisor 
Office Manager 

Senior Engineer 

Senior Engineer 
Chief Administrator 

1 each 

1 each 
1 each 

Field Maintenance Team 

Highway Engineer/ 
Team Leader Highway Maintenance Eng. 

Mechanical Superintendent Mechanical Superintendent 
Equipment Operation 

Superintendent Chief Operator 

4 each 
4 each 

4 each 
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TABLE VII-15 

EXISTING MANPOWER
 

zz 0 
o z P4o 

M 0 

:3 z3 Z Z 

tt 

ENGINEER 1 1 1 1 i 1 11i 
ROAD TECHNICIAN 2 2 1 1 1 1 jii i 

ROAD FORLMEN 3 1 1 1 212 

OPERATOR 14 6 6 7 4 2 

DRIVERS 30 11 5 16 8 5 4 5 

MECHANIC 53 16 1 i 57 14 5 i7 114 

CARPENTER 6 2 14 3 6 2 2 '4 '4 

6 _ __SO_ 5 2 _4 4__24 

BLAC-SMTH 4 012 3 2 2 2 0 0 

STOREKEEPERS 12 2 4 4 6 4 
 2 4 4 

OFFICE PERSONS 14 2 5 4 10 12 4 5 6 

BLASTERS 1 1 

There are some differences in Regions where part of the work
 
force is assigned to the Trunk Road Maintenance Program.
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graduate engineers, may be more difficult to locate. Some qualified
 

technicians may be promoted to engineering positions to fill some of the
 

counterpart positions.
 

The initial screening and selection of candidates will be extremely
 

important and will involve considerable cooperation between the Project
 

well as between the
Coordination Team and the Regional officials as 


The preliminary
Field Rehabilitation Teams and the District officials. 


evaluation and training of the individuals selected will also be important.
 

It is believed that with cooperation, all the initial positions can be
 

filled, although in some cases, transfers from other regions may be required.
 

the project will rely on the training
For higher level positions, 


of Tanzanian counterparts. Efforts will be made to ensure the availability
 

of good housing and social services as well as such important supports
 

for their families as arable land for gardening, schools for their
 

children, etc. In addition, every effort will be made to keep wages
 

competitive with parallel positions in the public •nd private sector
 

in other parts of Tanzania. Thus, as much as is possible will be
 

undertaken to ensure that those who are trained to assume positions of
 

responsibility at the end of the three-year training period will stay
 

in place after the depar-ture of the t2:.:patriates. 

For rocA-professional jobs in the subprofessional and operational 

catenories, similar efforts will be made to ensure a high level of 

monetary compensation for work and to provide good opportunities so 

that the jobs remain attractive to incumbents. 

In addition to doing all that seems possible to ensure stability 

of personnel, additional efforts will be made to expand as widely 

as possible the group of potential job candidates. During the three

year training period, all tra*nin- and maintenance mani-iis will be 

translated into Swahili by mumbers oI the team. Thus, literacy in 

English will not be a necessary requi-ement :or occupying one of the 

subprofessiknal -7r -,,eratioilal Jols. This will ma:ximize the pool of 

persons wao miaht be interasted in such jobs over the long run since most 

tanzanians receive only a few years o: formal schooling and very little, 

if any, English languaze instruction. 
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4. 	Schedule
 

The roads selected for clearing and shaping, as well as those selected
 

for additional embankment construction and gravel surfacing have been sum

marized in Table VII-1O and listed individual>l in Table VII-lI. The loca

tions of these road segments are shown on Plates VII-l through VII-8.
 

The Rehabilitation Team for the Southern Maintenance District of
 

Dodoma Region will rehabilitate 498 kt of Mpwapwa District, then 465 km of
 

Dodoma District. A final 1.65 km of rehabilitation will then be completea
 

in both districts. The Rehabilitation Team for the Northern Maintenance
 

District of Dodoma Region will first rehabilitate 120 km of Dodoma District
 

before moving to Kondia District to rehabilitate 339 km. They will return
 

to Dodoma district to complete 492 km and then return again to Kondoa to
 

complete the final 199 km.
 

The Singida Rehabilitation Team will complete 201 km in Iramba District
 

first, followed by 129 km in Singida District. Tney will return to Iramba
 

to complete 256 km before moving to Manyoni where they will rahabilitate
 

568 km. Finally, they will return to Singida District for the final 221 km. 

The Kilimanjaro Rehabilitation Team will first complete 227 1m in 

Mwanga District before moving to Same District, where they will complete the 

entire 361 km to be rehabilitated in that District. They will then return
 

to Mwanga District to complete the final 95 kim.
 

The following construction schedules are based on the production rates
 

described in Section VII E.1, that is 400 km/yr. clearing and shaping and
 

240 km/yr. of embankment and surfacing. These are,considered to be reasonable
 

rates of work for reasonably efficient organizations that are not subject
 

to divers-.onarv requests. It is important that these units retain sufficient 

independence that they will not be subjected to interference with this 
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The work schedule was so arranged that the priorities were followed
 

reaqonably well and in such a grouping of project roads that prevents
 

excessive team mcves. The embankment and surfacing units follow the
 

clearing and shaping unit on those roads scheduled for that activity.
 

5. Evaluation
 

a. 	Work Progress
 

Regular evaluation schedules will be established by the Project
 

Coordinator, who, together with ,the Training Engineer, will visit
 

each Team every four months for evaluation purposes in addition to
 

other trips for operational purposes. Progress of the rehabilitation
 

work will be compared to the schedule formulated prior to the work
 

underway. Problems and delays will be discussed and resolved, and
 

necessary adjustments to the schedule will be prepared.
 

Progress reports will be prepared by the Team leaders which will
 

be discussed with the Project Coordinator during these evaluation
 

visits. The Project Coordinator will iniorm the Regional Development
 

Director and Regional Engineer and the District De-elopment
 

Directors and District Engineers of the progress and request assistance
 

in adjusting schedules should this be considered necessary.
 

b. 	Training
 

The progress of all trainees and counterparts will be reviewed
 

during the quarterly visits of the Project Coordinator and Training
 

Engineers. Each trainee will be rated by his instructor as well as
 

by the Equipment Operator Superintendent or the Mechanical Superintendent.
 

The Counterpart Superintendents will also be consulted. Counterpart
 

engineers ind administrators will be rated by their expatriate advisors
 

and the Team leader.
 

The effectiveness of the training program can onlv be evaluated
 

through such periodic ratings. Unqualified or unsuitable trainees
 

VII-107
 



should be replaced. Those that are performing particularly well
 

can be identified and rewarded by promotions.
 

One aspect of counterpart training and on-the-job training
 

is that a certain rapport Ls necessary between the individuals
 

involved. If this does not develop, the training may be ineffective.
 

These relationships should be closely monitored and, if necessary,
 

transfers or changes made.
 

6. 	Costs
 

The costs of the rehabilitation program are based on a 3-year time
 

period for the accomplishment of the rehabilitation projects plus a
 

preliminary 6-month period to prepare for the program.
 

The work will be performed out of four Maintenance Camps
 

that are tentatively proposed in Cihenene and Handali in Dodoma Region,
 

Ikungi in Singida Region and Same in Kilimanjaro Region. The rehabilita

tion field crews will work as mobile units with two bunkhouse trailers and
 

one office trailer provided for each team.
 

Expatriate staff will be housed in prefabricated houses imported into
 

Tanzania and erected at the Maintenance Camps and at a central
 

location for the Coordination Team. Babati appears to be the most access

ible central location for the Coordination Team. Recent experience in
 

Tanzanian field situations have shown thaL prefabricated houses should be
 

used; importing complete units results in the least delay. Similarly,
 

trailers were recommended for field crews to avoid time and parts losses
 

experienced in other temporary portable accommodations.
 

A summary of the costs of the 3-year rehabilitation program is given
 

in Table VII-16. Total U. S. Dollar cost is U.S. $18,374,505.00 (1980).
 

Provisions for 10% contingencies, and assuming 10% yearly escalation re

sults in a total cost of U.S. $20,204,275.00. The local costs are T/shs
 

65,377,796 (1980) and T/shs 72,095,330 with provisicons for contingencies
 

and 	escalation.
 

The cost figures are substantiated in the following tables, grouped
 

by: (a) mobiliza:ion and overhead; (b) equipment costs apd equipment oper

ating costs; (c) direct labor costs; (d) summary costs; (e) bridge and
 

drift costs; and (f) contingencies, escalation and cash flow.
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TABLE VII-16
 

SUMMARY OF COSTS
 

3-YEAR ROADS REHABILITATION PROGRAM
 

Mobilization 


Expatriate Salaries:
 

Project Coordination 


Supervision 


Local Salaries 


Fuel, Oil, Grease 


Equipment Purchase 


New Bridge & Drift Construction 


Utilities & Materials 


SUBTOTALS (1980): 


Contingencies 


Escalation 


TOTALS 


U.S.$ T/shs 

2,165,705 920,000 

1,638,000 

3,312,000 

13,17],972 

34,450,224 

11,258,800 

9,455,000 

2,380,600 

18,374,505 65,377,796 

1,342,450 92,000 

487,320 6,625,656 

20,204,275 72,095,452 
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a. 	Mobilization and Overhead
 

Mobilization and overhead costs are summarized in Table VII-17.
 

Salaries, travel and housing for the expatriate Coordination Team
 

and Field Sdpervisicn Teams are contained in Table VII-17B. Mobiliza

tion costs are itemized in Table VII-17B and are pro-rated to the
 

various rehabilitation crews in Table VII-17A. These are also shown
 

as direct weekly costs in Table VII-17C.
 

b. 	Equipment and Operating Costs
 

Equipment and equipment operating costs are provided in Table
 

VII-18. Total equipment costs (1980) including freight and spare
 

parts amount to U.S. $11,258,800.00. Equipment hourly operating costs
 

are provided in Tables VII-19 and VII-20. Fuel and lubrication costs
 

are given in Table VII-21.
 

c. 	Labor
 

Labor costs are detailed in Table VII-23. A summary is provided
 

in Table VII-22.
 

The statutory minimum wage for rural areas (farmers 18 years and 

over) was established in 1975 as T/sh 8.85/d~v. Although the 

statutory minimum has not been revised upward since 1975, inflation 

alone dictates that the minimum of T/sh 8.85/day is no longer applicable. 

Additionally ji!dgment and initiative are required from the maintenance 

worker who is irking essentially alone, without daily supervision or 

guidance, and is expected to recognize future maintenance problems to 

discuss with the Roads Inspector on his monthly visits. A wage of 

T/sh 11.5/day was assumed for this study. 

As emphasized in the reoort, the Government must budget sufficient
 

funds to maintain the roads comprising the highway system or face a 

complete loss of the investment made for their construction and the 

increasing isolation of the towns and villages being served by the 

network. The estimated (unescalated) annual cost (Table VTI-43) of 

T/sh 49 million (or -lightly more than U.S. $6.1 million) to maintain 

an estimated 7,095 km of roads in the project region, is equivalent 

to about T/sh 6,900/year (or U.S. S362) per kin, not an excessive amount 

to protect the investment made in construction and rehabilitation. The 

VII-IlO
 

http:11,258,800.00


wages paid to the maintenance worker at T/sh 2,400/km/year represents
 

about 35% of the cost of maintenance and is money which is returned
 

to the economv of the country.
 

It is recognized that the financial capability of the Government
 

to fund future maintenance is a significant issue.
 

d. Direct Weekly Costs
 

A summary of direct weekly costs for the rehabilitation
 

components are 
given in Table VII-24 and in costs per kilometer in
 

Table VII-25. The summary costa per kilometer indicate clearing
 

and shaping cost 
is T/shs 2,698 and embankment construction with
 

granular surfacing material is T/shs 24,088. New culverts 
are
 

calculated at T/shs 529 per lineal meter.
 

These figures compare reasonably well with recent work on
 

the Arusha Planning and Village Development Project and the Tanga
 

Integrated Rural Development Programme, ahich was completed in 1978.
 

e. Bridges and Drifts (Ref. Section VII. D.2)
 

Bridge and drift costs are summarized by region in Table VII-7.
 

he costs of constructing a ne.4drift 13 meters 
in length is estimated
 

at T/shs 22,000, or approximately T/shs 1,225 per running meter.
 

Single lane bridges 4.5 meters wide and made from reinforced concrete
 

are estimated to cost T/shs 6,800 per meter for single span and
 

T/shs 7,500 and T/shs 8,000 per meter for two and more than two
 

spans respectively. These costs are based on T/shs 2,000 per cubic
 

meter of reinforced concrete in place and T/shs 500 per cubic meter
 

of masonry wing-walls.
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TABLE VII-17 

A. MOBILIZATION AND OVEIHEAD COST SUMMARY 

1. MOBILIZATION COSTS 

a. 2oordination Tean (i Team) 

U. S.$ T/shs 

International Travel 70,725 

Office Equipment & Supplies 10,000 

Prefabricated Houses 375,000 

Concrete Slabs & Erection of Houses 200,000 

SUBTOTALS: 455,725 200,000 

b. Supervision Teams (4 teams): 
International Travel (38,495 x 4) 153,980 

Office Equipment & Supplies 80,000 

Prefabricated Houses (225,000 x 4) 900,000 
Prefabricated Workshor . (144,000 x 4) 576,000 

Concrete Slabs & Erection of House-. 
(12 houses) 480,000 

Concrete Slabs & Erection of Shops 
(60,000 x 4) 240,000 

SUBTOTALS: 1,709,980 720,.000 

TOTALS: 2,165,705 920,000 

2. OVERHEAD COSTS TOTAL COST/YEAR 

a. Coordination Team U.S.$ T/shs 

Local Staff Salaries 137,592 

Expatriate Salaries 468,000 

Utilities for Housing 104,000 

Vehicle Operatfon 75,600 

In-Country Per Diem 144,000 

TOTAL COST/YE,%R 
x 3.5 year program 

468,000 
1,638,000 

461,192 
1,614,172 

Pro-rate to A F'ehai. Teams: 

$468,000 x T/sis 8/S = T/shs 3,744,000 + 461,192 = T/shs 4,205,192 

T/shs A, 0 ,192 -'- field teajms = ['/shs 1,05i,298/Team 
T/5iis 1.051 8 -!O wnrkweeks/vear = 26,282/Week/Team 
Ccrin rm and Sha! inc 3 L = 3,942 
Embankment &, Surfacing ,'j ' 1, 
Calvert, Drift Unit 5"/ = 1,314 
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Cost/Team/Year Total Cost Per Year
 

b. Supervision Team (4 Teams) U.S.$ Tishs U.S.$ T/shs 

Expatriate Salaries 276,000 1,104,000
 
Utilities for Housing 62,400 249,600
 
Utilities for Shops 41,600 166A__00
 

TOTAL COST 276,000 104,000 1,104,000 416,000
 

x 3 year program 3,312,000 1,248,000
 

Pro-rate to Operating Units: 
$276,000 x T/shs 3/$ = T/shs 2,208,000 + 104,000 = T/shs 2,312,000 
T/shs 2,312,000 - 40 workweeks/year = T/shs 57,300/week 
Clearing and Shaping j 15% = 8,670
 
Embankment and Surfacing @ 80% = 46,240
 
Culvert, Drift Unit @ 5% = 2,890
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TABLE VII-17
 

B. MOBILIZATION AND OVERHEAD COST BACKUP
 

1. SALARIES Billing Cos t/Week 

a. Coordination Team Rate/Mo. Cost/Mo. (4.33 week/mo.)
 
(U.S.$) (U.S.$) (U.S.$)
 

Project Coordinator $8,500
 
Chief Highway Engineer 8,000 
Highway Engineer'
 

Training Supervisor 8,000
 
Parts/Stores Officer 7,000
 
Office Manager 7,500 $39,000.00 $9,007.00
 

b. Supervision Teams (Per Team)
 

Highway Engineer $8,000
 
Mechanical Superintendent ,500
 
Equipment Operating 

Superintendent 7,500 $23,000.00 $5,312.00
 

2. INTERNATIONAL TRAVEL 

a. International Transportation @ $2,000/R.T. (Home leave after 2 yrs., married)
 

No. in No. of Cost of
 
Coordination Team Family Round Trips Air Travel
 

Project Coordinator 3 2 (3) = 6 $12,000.00 
Chief Highway Engineer 3 2 (3) = 6 12,000.00 
Highway Engineer/ 

Training Supervisor 3 2 (3) = 6 12,000.00 
Parts/Stores Officer 2 2 (2) = 4 3,000.00 
Office Manager 2 2 (2) = 4 8,000.00 

$52,000.00
 

Supervision Teams (Per Team) 

Highway Engineer 
Mechanical Superinte
Equipment Operating 

Superinte

3 
ndent 2 

ndent 2 

2 
2 

2 

(3) 
(2) 

(2) 

= 
= 

= 

6 
4 

4 

$12,000.00 
8,000.00 

8,000.00 
$28,000.00 

b. Visa, Shots, etc. ] $125/person 

Coordination Team: 13 people Q $125/each = S1,625.00 
Supervision 'e.m: people ' $125/each = 975.00 

c. International Per Diem (I nizet., trip) (S75/niiqht amily) 

Coordination T5wa: ppeople x 4 ni.,hts $75/night = S1.500.00 
(Per Team) 
Supervision Team: 3 people x 4 nights ' $75/night = 900.00 
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d. In-country Accomrodation -- Dar es 
Per Diem A $60/day x 2 days/R.T. 

Salaam 

Project Coordination: 5 people x 4 nigh.s @ $60/night 
3 people x 4 nights Y $60/night 

= $1,200.00 
= 720.00 

e. Air Freight (200 kg/employee; 100 kg/dependent) $4.00/kg each way) 

Coordination Team: 

Supervision Teams: 

1S00 kg x $4.00 x 2 trips 

1,000 kg x $4.00 x 2 trips 

= 
= 

$14,400 

8,000 

3. SUYIARY, INTERNATIONAL TRAVEL 

a. Coordination Team: 

International Air Travel 
Visas, Shots, etc. 
International Per Diem 
In-Cuntry Accomodation 
Air Freight 

$52,000.00 
1,625.00 
1,500.00 
1,200.00 

!s no.00 $ 70,725.00 

b. Supervision Teams: (Per Team) 

International Air Travel 
Visas, Shots, etc. 
International Per Diem 
In-country Accommodation 
Air Freight 

028;000.00 
875.00 
900.0C 
720.00 

8,000.00 38,495.00 

c. Miscellaneouq Costs 

Coordination Team 

Office Equipmant 0 
Supplies (est.)-

Housing (Prefabricated) 

1,500 Sq.'t. each I $50/SF = 

S75,000/ea. 5 houses req'd 

Supervision Teams (4 Teams) 

10,000.00 

375,000.00 

Offices & Suurv.v Equipm't & 
Supplies (est.) ? $20,000/ 
team 80,000.00 465,000.00 
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Housing (Prefabricated)
 

1,500 Sq.Ft. each 0 $50/S.F.
 

= $75,000/each 3 houses/team
 

= $225,000/Team :x4 Tearms $900,000.00
 

Workshops (Prefabricated) 
7,200 Sq.Ft. (_$20/S.F. 

x 4 Teams = 576,000.00 $1,476,000.00 $144,000 ea. 


4. COOP2UNATION TEAM - Local Cost
 
Rate/Rr. Week Total
 

No. Total Hrs. (T/shs) (T/shs)
a. 	Local Staff 


Office Manager 	 1 42 8.0 336.0
 

1 42 6.0 252.0
Storekeeper 

2 84 3.0 252.0
Clerk 

2 84 3.0 252.0
Typist 

2 84 2.5 210.0
Messenger 

4 168 3.0 504.0
Driver 


Wardens, Janitors 336 2.5 840.0
 

TOTAL LABOR: T/shs 2,646.0/week T/shs 137,592/year 

b. 	Utilities for Housing:
 
= 


5 each 2 T/shs 400/week -T/shs 2,000/week T/shs 104,000/year
 

c. 	Slabs and erection of housing 9 T/shs 40,000 each
 

5 each ,IT,'.ihs 40,I]90 = T/sh 200,000
 

d. 	Equipmen; Operation (5 vehicles) @ T/shs 6,300/week = T/shs 75,600/year 

=
 
e. 	 In-Country Per Diem: 30 days/mo. x T/shs 400/day x 12 mo.nths 

r/shs 144,000/year 

5. SUPERVTSTON TEVMS - Local Cnst 

a. 	Utilities for Housing:
 

3 each/team ? T/shs 400/week = T/shs 1,200/week =62,400/year 

4 teams (0, T/shs 62,400!year T/shs = 249,600/year 

b. 	Utilities for Shop:
 
1 each/teim 1 I,/s SOC/week T/shs = 41,600/year 

4 tea:ns ) I/shs 4,00/"ear T/siis = 166,400/year 

c. 	Slabs and Ereccin -f Shops:
 
1 each team Ti h o,000
 

4 teams . /:hs 6,0oj0 ,ach T/shs = 240,000/year
 

d. 	 Slabs and Erection o!f Houses:
 
3 OT/shs 40,000 ea. x 4 teams T/shs = 480,000
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TABLE VII-17 

C. OVERHEAD TO BE ADDED TO DIRECT WEEKLY COSTS 

WEEKLY 
PRODUCTION OPERATING UNIT 

PROJECT COORD. 
TEAM 

FIELD SUPER. 
TEAM TOTAL 

UNIT COST 
(T/shs) 

10 IM Clearing and 
Shaping Unit 3,942 8,670 12,612 1,261 

6 L-M 

40 M 

Embankment and 
Surfacing Unit 

Culvert Unit 

21,026 

1,314 

46,240 

2,890 

67,266 

4,204 

11,211 

105 

TOTAL OVERHEAD 26,282 57,800 84,082 
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TABLE VII-18 

EQUIPMENT TO BE PURCHASED FOR 
EACH FIELD REHA3ILITATTON TEAM
 

1980 COST TOTAL DEPRECIATION 

U.S. $ COST LIFE COST LIFE 

ITEM NO. (U.S.$) (HOURS) (U.S. $) 

Dozer/ripper (D-7) 1 155,000 155,000 10,000 15.50 

Grader (140C) 2 106,300 212,600 15,000 17.09 

Front End Loader 
Whoe (930) 162,900 62,900 10,000 6.29 

(955) Front End 
Loader, Track 1 88,700 88,700 12,000 7.39 

Compactor, (811) 1 104,400 104,400 12,000 8.70 

Dump Truck (5-7y1.) 8 41,000 328,000 20,000 2.05 

Water Truck (2,000 
gal) 1 41,000 41,000 20,000 2.05 

Water Trailer (750 

gal) 1 11,500 11,500 20,000 0.58 

Tractor/back hoe 

(JD 510) 1 53,100 53,100 15,000 3.54 

Tractor (JD 510) 
80 hp 1 48,000 48,000 20,000 2.40 

Office Trailer 1 43,200 43,200 20,000 2.16 

Fuel !L'oe/Mech. 
Trucl 1 35ooo 000 12,000 2.92 

Tractor/Lowbed 
(40T) 1 65,300 65,300 20,000 3.27 

Pick-Up (3/4Ton) 4 7,000 28,000 10,000 0.70 

Flatbed/Crane 1 60,000 60,000 10,000 6.00 

Concrete Mixer, 
(Towed) 17,700 35,400 20,000 0.89 

Vibrator, Conc. 

(l-1,'2") 4 700 2,800 10,000 0.07 

Compressor(340cfm) 1 32,100 32,100 10,000 3.21 

Air Tols (sets) 2 2,200 4,400 10,000 0.22 

lank/Trailer-fuel 

stg. 2 41,600 83,200 20,000 2.08 
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1980 COST TOTAL COST LIFE DEPRECIATION = 
(U.S. $) (U.S. $) HOURS COST L LIFE
 

ITEM NO. _(U.S. $)
 

Culvert forms 6 700 4,200 20,000 0.03
 

Pumps (3") 4 1,000 4,000 10,000 
 0.10
 

Bunkhouse Trailer 2 4,000 8,000 10,000 0.40
 

EQUIPMENT PURCHASE SUBTOTALS: 1,510,800
 

Shop Tools & Equipment (estimate) 200,000
 

SUBTOTAL .............. ...................... 1,710,800
 

Freight & Handling @ 15% Equipment Cost 256,600
 

**Spare parts, tires, etc. @ 40% Equipment Cost 684,300
 

SUBTOTAL PER TEAM . ....... ................... . 2,651,700
 

Additional Spare Parts for 3rd year 
 150,000
 

TOTAL 1 TEAM.. . ...... ....................... .. 2,801,700
 

4 Teams: TOTAL EQUIPMENT COST ....... ................... . 11,206,800
 

Coordination Team (I Team) 
 52,000 

GRAND TOTAL, EQUIPMENT COST ..... ............... .$11,258,800 

EQUIPMENT TO BE PURCHASED FOR COORDINATION TEAM 

Sedan 1 9,000 9,000 

Pickup (3/4Ton) 4 7,000 28,000
 

TOTAL ........... ............................ 37,000
 

+ spare parts, tiLgs, transportation etc. @ 40% Cost . ....... .15,000
 

TOTAL (I required) ......... ...................... $52,000
 

",*Spare parts, tires 3 20!/vear for 2 v'ears 
Reorder additional spares at end Ist year 
for last -ears, (aFter 1 year of operation) 
estimate $150,000.00
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TABLE VII - 19 

EQUIPMENT OPERATING COSTS 

FIELD REHABILITATION UNIT 

UNIT NO. HOURS/WEEK TOTAL HRS. RATE/HR. TOTAL/WEEK 

(T/shs) (T/shs) 
A. CLEARING & SHAPING 

Grader 1 36 36 103.60 3,729.60 

Loader/Wheeled 1 24 24 75.04 1,800.96 

Dump Truck 1 24 24 127.20 3,054.72 

DIRECT OPERATING COSTS/WEEK ......... ...................... .. 8,585.28 

B. EMBANKMENT & SURFACING 

Dozer 1 36 36 137.52 4,950.72 

Grader 1 36 36 103.60 3,729.60 

Loader, Tracked 1 36 36 108.24 3,896.64 

Compactor 1 36 36 158.80 5,716.80 

Dump Truck 6 36 216 127.28 27,492.48 

Water Truck 

(2,000 gal) 1 36 36 127.28 4,582.08 

DIRECT OPERATING COSTS/WEEK ...................... 50,368.32 
C. CULVERTS 

1. CULVERT CONSTRUCTION 

Tractor/Back Hoe 1 30 30 46.64 1,399.20 

Concrete Mixer 1 36 36 74.00 2,664.00 

Vibratoi 1 36 36 10.00 360.00 

DIRECT OPERATING COSTS/WEE: ...................... 4,423.20 

2. CULVERT FABRICATION 

Concrete Mixer 1 36 36 74.00 2,664.00 

Vibrator 1 36 36 10.00 360.00 

Forms 6 36 216 10.00 2,160.00 

DIRECT OPERATING COSTS/WEEK ......... ...................... .. 5,184.00 

TOTAL ................... ......................... 9,607.20
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D. 	FIELD SUPPORT NO. HRS./WEEK TOTAL/HRS. RATE/HR. TOTAL/WEEK
 
(T/shs) (T/shs)
 

Bunkhouse Trailers 
 2 48 96 10.00 960.00
 

Office Trailer 1 
 48 48 10.00 480.00
 

Fuel/Lube/Mech. Truck 1 42 42 
 127.92 5,372.64
 

Pick-Up 
 4 48 192 21.84 4,193.28
 

Lowbed/Tractor 1 
 24 24 137.68 3,304.32
 

Portable Water Tank (350 gal) 1 
 48 48 10.00 480.00
 

Flatbed/Crane 
 1 36 36 128.48 4,625.28
 

Dump fruck 
 1 36 36 127.28 4,582.08
 

Tra>,tor (80 hp) 1 
 24 24 44.88 1,077.12
 

Air Compressor/Tools 1 12 
 12 119.20 1,430.40
 

Fuel Trailer 1 48 48 
 50.00 2,400.00
 

DIRECT COST EQUIPMENT OPERATION .......... .................... 28,905.12
 

Prorate to Operating Unit: 1. 
Clearing and Shaping: 15% = 4,335.80
 

2. Embankment and Surfacing: 80% = 23,124.10
 

2. Culvert: 	 5% = 1,445.20
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TABLE VII - 20 

DIRECT OPERATING COSTS FOR EACH FIELD REHABILITATION UNIT 

A. Equipment Hourly Operating Cost
 

Fuel Lube,Oil, 
Cost @ Grease 

Consumption $0.50/ Filters Tires Parts TOTAL HOURLY COST 
Unit (liter/hr.) liter (U.S. $) (U.S.$) (U.S.$) (U.S.$) (T/shs) 

D-7 Tractor/ripper 29.0 14.50 0.29 2.40 17.19 137.52 

Grader (1406) 19.7 9.85 0.57 0.60 1.93 12.95 103.60 

Loader, Wheel(930) 14.0 7.00 0.24 0.64 1.50 9.38 75.04 

Loader, Track (955) 21.6 10.80 0.25 2.48 13.53 108.24 

Compactor (811) 34.1 17.05 O..±O 2.40 19.85 158.80 

Dump Truck (5-7 yd.) 24.6 12.30 0.40 0.46 2.75 15.91 127.28 

Water Truck(2,000 gal.)24.6 12.30 0.40 0.46 2.75 15.91 127.28 

Tractor/Backhoe(I.D.5I0.8 3.40 0.39 0.27 1.93 5.83 46.64 

Tractor (80 hp)(I.D 510f3.8 3.40 0.39 0.11 1.93 5.61 44.88 

Fuel/Lube Truck 24.6 12.30 0.48 0.46 2.75 15.99 127.92 

Tractor/Lowbed (40 T) 24.6 12.30 0.48 1.68 2.75 17.21 137.68 

Pickup (3/4 T) 4.0 2.00 0.20 0.18 0.35 2.73 21.84 

Flatbed/Crane 24.6 12.30 0.48 0.53 2.75 16.06 128.48 

Concrete Mixer (Towed) 6.0 3.00 0.60 3.72 7.32 74.00 

Compressor (340 cfm) 24.6 12.30 0.60 2.00 14.90 119.20 

B. 	Local Cost for Fuel, Oil, Lubricants, Grease (Local Cost Component) 
Fuel Oil, Lube, Grease 

D-7 Tractor -5-0- 0.25 

Grader 9.85 0.53 

Loader, T.heel 7.00 0.20 

Loader, Truck 10.80 0.21 

Compactor 17.05 0.36 

DK'ip Truck 12.30 0.36 

Water Truck 12.30 0.36 

Tractor/Backhoe 3.40 0.35 

Tractor (80 hp) 3.40 0.35 

Fuei/Lube Truck 12.30 0.44 

Tractor/Lowbed 12.30 0.44 
Pickup 2.00 0.16 

Flatbed/Crane 12.30 0.44 

Concrete Mixer 3.00 0.56
 

Compressor 12.30 0.56
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TABLE VII - 21 

FUEL & LUBE COST, EQUIPMENT OPERATION 
4 TEAMS AND 3-YEAR PROGRAM 

COST/RR. TOTAL/WWTEK 40 WEEKS/YEAR 

UNIT HRS./ EEK (T/shs) (T/shs) (T/shs) 

A. Clearing and Shaping 

Grader 
Loader, Wheel 
Dump Truck 

36 
24 
24 

83.0 
57.6 

101.3 

2,988.0 
1,382.4 
2,431.2 

6,801.6 272,064.0 

B. Embankment and Surfacing 

Dozer 
Grader 
Loader, Track 
Compactor 
Dump Truck 
Water Truck 

36 
36 
36 
36 
26 
36 

118.0 
83.0 
88.0 

139.3 
101.3 
101.3 

4,243.0 
2,988.0 
3,168.0 
5,014.8 
21,880.8 
3,646.8 

40,946.4 1,637,856.0 

C. Culvert/Ditch, etc. 

Tractor/Backhoe 
Concrete Mixer 

36 
72 

30.0 
28.5 

1,080.0 
2,052.0 

3,132.0 125,280.0 

D. Suoort 

Fuel/Lube Truck 
Pick-Uc 
Lowbed/Tractor 
Flatbed/Crane 
Dump Truck 
Tractor (80 hp) 
Air Compressor 

42 
192 
24 
36 
36 
24 
12 

101.9 
17.3 

101.9 
101.9 
101.3 
30.0 

102.9 

4,279.8 
3,321.6 
2,445.6 
3,668.4 
3,648.8 

720.0 
1,234.8 

SUBTOTAL: 19,317.0 772,680.0 

TOTAL/YEAR/TEAM 2,807,880.0 

4 TEAIMS x 3 YEARS: 33,694,560.0 

E. Field Sunervision 

Pick-Ups 240 17.3 4,152.0 

3.3 YEARS C@52 WEEKS/YEAR: 755,664.0 

GRAND TOTAL: 
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TABLE VII - 22
 

SUMMARY - LABOR COSTS 

Cost/Wepk
 
A. Rehabilitation Team 	 (T/shs)
 

1. Cleaning and Shaping 	 2,520.0
 

2. Embankment and Surfacing 9.492.0
 

3. Culvert 	 4,116.0
 

4. Field Support 	 2,688.0
 

5. Mechanical Shop 	 7,896.0
 

6. Supervisory Support Staff 1,638.0
 

SUBTOTAL 28,350.0 @ 52 weeks/year 1,474,200/yeai
 

x 4 Teams & 3-yr. Program = T/shs 17,690,400
 

B. 	 Coordination Team 

Local Salaries: 137,592/year x 3.5 years = 481,572 

TOTAL PROJECT LABOR T/shs 18,171,972
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TABLE VII - 23 

DIRECT LABOR COSTS FOR EACH
 
FIELD REHABILITATION UNIT
 

RATE/HR. RATE/NEEK
 
UNIT NO. (T/shs) (42 HRS.) TOTAL/WEEK
 

A. 	CLEARING & SPAPING
 

Foreman 1 	 336.0
8.0 	 336.0
 

Operator 2 8.0 336.0 672.0
 

Operator Trainee 2 210.0
5.0 	 420.0
 

Driver 1 3.0 126.0 126.0
 

Driver Trainee 1 126.0
3.0 126.0
 

Labor 
 8 2.5 105.0 840.0 

DIRECT LABOR COST/WEEK .... .............. ... T/shs 2,520.0 

B. 	 FEMANIC-NT & SURFACING 

Fore= 4 336.0 1.344.0 

Tperacor 4 336.0 1,344.0 

aperacor lrainee 4 210.0 640.0 

Driver 7 126.0 882.0 

Driver Trainee 7 126.0 882.0 

Labor 40 105.0 4,200.0 

DIRECT LABOR COST/WEEK ...... ............... .T/shs 9,492.0 

C. 	CULVERTS
 

Foreman 1 336.0 336.0
 

Operator 1 336.0 
 336.0
 

Operator Trainee 1 210.0 210.0 

Driver - 126.0 63.0 

Driver Trainee 126.0 63.0 

Mason 2 	 252.0
6.0 	 504.0
 

Carpenter 2 6.0 252.0 504.0
 

Labor 8 105.0 
 840.0 

DIRECT LABOR COST/WEEK ..... .............. .. T/shs 2,856.0 
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RATE/RR. RATE/WEEK 

UNIT NO. (T/shs) (42 HRS.) TOTAL/WEEK 

CULVERT FABRICATION 

Foreman 1 336.0 336.0 

Mason 2 252.0 504.0 

Labor 4 105.0 420.0 

DIRECT LABOR COST/WEEK ... .............. T/shs 1,260.0 

TOTAL 3(a) + 3(b) = 4,116.0 

D. 	 FIELD SUPPORT
 

Mechanical/Lub /Fuel
 
San 1 8.0 336.0 336.0
 

Mechanical Helper 1 6.0 252.0 252.0
 

Driver 8 3.0 126.0 1,008.0
 

Driver Trainee 4 3.0 126.0 504.0
 

Dispatcher 1 6.0 252.0 252.0
 

Operator 1 8.0 336.0 336.0
 

DIRECT COST LKa./WEEK ... ................ T/shs 2,688.0
 

Prorate to Operating Units 1. Clearing & Shaping: 15% = 404
 
2. Etbankment & Surfacing: 80% = 2,150
 

3. Culvert: 	 5% = 134
 

E. 	 MECHANICAL WORK SHOP 

Foreman 2 8.0 336.0 672.0 

Mechanic 8 8.0 336.0 2,688.0 

Mechanical Trainee 8 5.0 210.0 1,680.0 

Storekeeper 1 6.0 252.0 252.0 

Tire-Repairman 2 8.0 336.0 672.0 

Welder 2 8.0 336.0 672.0 

Labor 12 2.5 105.0 1.260.0 

DIRECT COST LABOR/WEEK ....... .............. T!shs 7,396.0 

Prorate to Operating Units 1. Clearing & Shaping: 1.5% = 1,184 
2. Embankment & Surfacing; 80% = 6,317
 
3. Culvert: 	 5% 395
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RATE/HR. RATE/WEEK
 

UNIT NO. (Tshs (42 HRS.) TOTAL/WEEK 

F. SUPERVISORY SUPPORT STAFF - (LOCAL) 

Office Manager 1 8.0 336.0 336.0
 

Time Keeper 1 3.0 126.0 126.0
 

Clerk 1 3.0 126.0 126.0
 

Typist 1 3.0 126.0 126.0
 

Driver 4 3.0 126.0 504.0
 

Warden 4 2.5 105.0 420.0
 

DIRECT COST LABOR/WEEK ....... .............. .. T/shs 1,638.0
 

Prorate to Operating Units 1. Clearing & Shaping: 15% = 246
 
2. Embankment & Surfacing: 80% = 1,310 
3. Culvert, Drift: 5% = 82
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TABLE VII - 24
 

SUMIARY: DIRECT COST/WEEK FOR EACH
 

FIELD REHABILITATION UNIT
 

A. Clearing and Shaping Unit (Average 10 km/week)
 

Direct Labor T/shs 2,520
 
Equipment Operation Cost 8,585
 

Support Equipment Labor 404
 
Workshop Labor 1,184
 
Support Equipment Operation Cost 4,336
 

Local Supervisory Staff. 246
 

TOTAL DIRECT COST: T/shs 17,275 = T/shs 1,727/km 

B, Emibankment and Surfacing Uniz (kveraae 6 km/week)
 

Direct Labor T/shs 9,492
 
Equipment Operation Cost 50,391
 

Support Equipment Labor 2,150
 
Workshop Labor 6,317
 

Support Equipment Operating Cost 23,124
 

Local Supervisory Staff 1,310
 

TOTAL DIRECT COST: T/shs 92,784 T/shs 15,464/km
 

C. Culvert, Unit (Average 40 m/week)
 

Direct Labor T/shs 4,116
 

Equipmen: Operation Cost 9,607
 
Support Equipment Labor 134
 
Workshop Labor 395
 
Local Supervisory Staff 82
 

Materials @ 1.Sh. 60/meter 2,160
 

= 
TCTAL DIRECT COST: T/shs 17,939 T/shs 448/meter
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TABLE VII-25
 

SUMIARY OF UNIT COSTS OF ROAD REHABILITATION
 

Weekly Cost Unit Cost
 
(T/shs) (T/shs)
 

A. 	Clearing & Shaping Unit (10/km/wk):
 

Direct Cost 	 17,275 1,728/km
 

Overhead Cost 	 9,702 1,261
 

TOTAL: 	 26,977/wk 2,989/km*
 

B. 	Embankmenr & Surfacing (6 km/wk):
 

Direct Cost 	 92,786 15,464/km
 

Overhead Cost 	 51,743 11,211
 

2 6
 TOTAL: 144,529/wk ,675/km
 

C. Culvert 	(40 M/wk/ -quantities vary/km-):
 

Direct Cost 	 17,939 448/M
 

Overhead Cost 	 3,213 105
 

TOTAL: 	 21,172/wk 5 5 3 /M
 

NOTES: 1) 	The average direct cost for A & B for rehabilitation in the Arusha
 
area as estimated by the ARVPD is 12,550/km (1979 costs), 
or
 
T/shs 20,010/km.
 

2) TIRDEP Report of 1978 estimates the average direct cost/km for
 
A&B of T/shs 20,81 for Local Main Roads (320 kin) and T/shs 1,810/km
 
for Feeder Roads (750 km) in Handeni District of Tonga Region.
 

3) 	The World Bank Fifth Highway Project Staff Appraisal Report of
 
December 27, 1978, notes that road rehabilitation to all-weather
 
standards can ranqe from a low of S3,500 to a high of S12,500 per km.
 

* 	 Assume new bridge and Jrift construction 
Plus utilities and materials distributed over 4,336 clear and shape 
sq. 	A. = 2,989 + 2,730 = 5,710.
 

Total weighted avera.. costs =
 
(4,336)(5,719) + (2,831)(26,675) + (553)(5,760)/4,336 = 23,888
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Since o:iLly a sample of the roads under consideration were
 

actually surveyed by the Study Team, it 7as necessary to estimate
 

the number of structures required on the remaining roa's. The
 

estimates were prepared by averaging the number of structures re

quired per unit length from observed roads in each region.
 

f. Contingencies and Escalation
 

Provision for contingencies and escalation are given in
 

Table VII-26. Cash flow requirements are provided i. Table VII-27.
 

Backup calculations are shown in Tables VII-28 and VII-29. Costs
 

per kilometer and production rates can be expected to vary with several
 

factors such as weather, terrain, difficulty of working subsoil, etc.
 

Nevertheless, the average production rate for all teams should approach
 

the figures given in the Tables.
 

It must be emphasized also that the production rates assume a
 

reasonably efficiently functioning organization. The Rehabilitation
 

Teams will be sufficiently staffed and equipped to function largely
 

independently and, outside of the demands of training, should not
 

exoerience undue interference nor should they experience regional
 

and district pressures to perform other work, for equipment loans, or
 

for other requests that presently hamper the existing organizations.
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TABLE VII - 26 

CONTINGENCIES AND ESCALATION 

CONTINGENCY ITEM ESCALATION ITEM 

ITEM $ $ 

Mobilization 2,165,705 920,000 

Expatriate Salaries 4,950,000 

Local Salaries 18,171,972 

Fuel/Oil/Grease 34,450,224 

Equipment Purchases 11,258,800 

New Bridge and Drift Construction 9,455,000 

Utilities and Materials 2,380,600 

TOTAL (1980 Costs) 13,424,505 920,000 4,950,000 64,457,796 

Contingencies @ 10% 1,342,450 92,000 

Escalation @ 10%/Yr. 

Expatriate Salaries 487,320 

Utilities & Materials 229,277 

Local Saliries 1,870,661 

Fuel, Oil, Etc. 3,548,701 

New Bridges, etc. 977,017 

TOTAL INCREASE: 1,342,450 92,000 487,320 6,625,656 

;EW TOTALS 14,766,955 1,012,000 5,437,320 71,083,452 

S T.Sh. 

NEW TOTAL COST: 20,204,275 72,095,452 

19FO COST: 18,374,505 65,377,796 

TOTAL INCREASE: 1,829,770 6,717,656 
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TABLE VII 28
 

MOBILIZATION & DEMOBILIZATION SCHEDULE
 

A. INTERNATIONAL TRAVEL: 

1. Air Fares 
Year 
0-1 

Year 
1-2 

Year 
2-3 

Year 
3-4 Total 

Grand 
Total 

Project Coordination Team 
Chief Highway Engineer 
Highway Engineer/Training 

Supervisor 
Parts/Stores Manager 
Office Manager 

3,000 

3,000 

3,000 
2,000 
2,000 

6,000 

6,000 
4,000 
4,000 

3,000 

3,000 
2,000 
2,000 

12,000 

12,000 
8,000 
8,000 52,000 

2. Supervision Teams 

Highway Engineer (0] 
MIechanical Superintendent (4) 
Equipment Superintendent (4) 

12,000 
8,000 
8,000 

24,000 
16,000 
16,000 

12,000 
8,000 
8,000 

48,000 
32,000 
32,000 112,000 

B.' . Shots, e:2. 

B. PER DIEM 

1. lnL=rnationai Per Diem 

1,625 3,500 5,125 5,125 

?roject Coordinacioa 

-unarvision Teams 

375 

900 

750 

1,800 

375 

900 

1,500 

3,600 5,100 

in-Countrv Por Diem 

Or-2ct Cocrdiation 

Sunorvision Teams 

300 

720 

600 

1,440 

300 

720 

1,200 

2,880 4,080 

Air 7reight 

Projlit Coordination 
2unervision Teams 

7,200 
!6,000 ----

7,200 
16,000 

14,400 
32,000 !6,400 

T"Woi 17:ernasional Travel: 22,500 49,120 S6,590 66,495 224,705 

iC07 Concinjencv 20,750 54,032 95,249 73,144 217,175 

?rv.ab Houses (17 each) 17 houses 2 
1o 

$75,000 each 
Contingency 

= $1,275,000 + 
127,500 1,402,500 

0-1
 

1,402,500
 

Office Supplies & Equipment: Est. $90,000 , 10% Contingency j 9,000 99,000
 

Prefab. 7orkshcps ( each) A shops j 144,000 each = $576,000 + 10.%
 

Contingency @ 57,600 633,600 

0-1
 

633,600
 

:OTAL: 2,159,850 54,032 95,249 73,144 2,382,275
 



TABLE VII - 29
 

COST ESCALATION FOR REHABILITATION PROGRAM
 

A. Expatriate Salaries: 

Coordination Team $468,000/year x 3.5 years = $1,638,000 
Supervision Teams $1,104,000/year x 3 years = 3,312,000 

$4,950,000 
Year Year Year Year 
0- 1-2 2-3 3-4 Total 

(U-64) (U.S.$) (U.S.$ (U.S.$) 
Expatriate Salaries: 

Coordination Team $234,000 $ 468,000 $ 514,800 $ 566,280 $1,783,080 
Supervision Teams --- 1,104 000 L,214,400 1,335,840 3,654,240 

$234,000 $1,572,000 $1,729,200 $1,902,120 $5,437,320 

Escalation = $487,320 

B. Utilities, Materials, etc.:
 

Coordination Team T/shs 104,000
 
Utilities Per Diem 144,000
 
Equipment Operation 75,600
 

323,600 x 3.5 years = T/shs 1,132,600 
Supervision Teams, 
Utilities & Materials 416,000 x 3 years = 1,248,000 

TOTAL T/shs 2,380,600 

Year Year Year Year
 
0-1 1-2 2-3 3-4 Total
 
(T/shs) (T/shs) (T/shs) (T/shs) (T/shs)
 

Coordination Tea 161,800 323,600 355,960 391,556 1,232,916
 
Supervision Teams --- 416,000 457,600 503,360 1,376,960
 

161,800 739,600 813,560 894,916 2,609,876
 

Escalation = T/shs 229,276
 

C. 	Local Salaries - Field: 1,474,200 x 4 teams/year = T/shs 5,896,8C 
Field Salaries x 3 years = " 17,690,40 
Project Coordination 

Salaries 137,592 x 3.5 vrs. = 481,57 

TOTAL LOCAL SALARIES: T/shs 18,171,97
 

Year Year Year Year
 
0-1 1-2 2-3 3-4 Total
 

(T/shs) (T/shs) (T/shs) (T/shs) (T/shs) 

Coordination Team 68,796 137,592 151,351 166,486 524,225 
Field Salarios --- 5,896,800 6,436,480 7,135,128 19,51S,408 

TOTAL: 68,796 6,034,392 6,637,831 7,301,614 20,042.633
 

Escalation = T/shs 1,870,661
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D. Fuel/Oil/etc.: Field: 2,807,880/team/year x 4 teams = 11,231,520/year x 3 years
 
= T/shs 33,694,560
 

Coordination Team: 215,904/year x 3.5 years = T/shs 755,664
 

TOTAL: T/shs 34,450,224
 

Year Year Year Year Total
 

0-1 1-2 2-3 3-4
 

Coordination Team 107,952 215,904 237,494 261,244 822,594 
Field Salaries _ --- 11,231,520 12,354,672 13,590,139 37,176,331 

107,952 11,447,524 12,592,166 13,851,383 37,998,925
 
Escalation = T/shs 3,548,701
 

E. New Bridges, Drifts, etc. Tot.l Cost: T/shs 9,455,000
 

Average 1/3 year = T/shs 3,151,667/year
 

Year: 1-2 2-3 3-4 Total
 

3,151,667 3,466,833 3,813,517 T/shs 10,432,017
 

Escalation = T/shs 977,017
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F. Proposed Maintenance Program and Organization
 

1. Maintenance Program
 

a. 	General
 

As noted in Section VII E.2., all roads being considered for re

habilitation and future maintenance would be examined by the team of
 

expatriate Engineers and Counterparts during the mobilization period.
 

During this same period, the expatriate Engineers and Counterparts,
 

accompanied by a permanently assigned Roads Inspector, shall select
 

local individuals to be employed as paid "Maintenance Contractors".
 

These contractors will be expected to provide routine maintenance for
 

sections of each road. Routine maintenance will include vegetation
 

control; cleaning of ditches, culverts, and drifts; and filling of
 

potholes and surface irregularities.
 

Experience has indicated that one man can perform the routine
 

maintenance for 1 to 2 kilometers per month, depending upon terrain,
 

rainfall, etc., for an average of 1.5 kilometers per man working 12
 

days per month. The "Maintenance Contractors" must be selected, instructed
 

in the performance of their duties, and provided with the necessary
 

tools to permit them to assume the routine maintenance for each kilo

meter of road as completed by the rehabilitation team.
 

The proposed system has a number of advantages, i.e.:
 

(i) The Contractor is a local man and his family and friends use
 

the road he is being paid to maintain.
 

(2) He is responsible for his own section and can he encouraged
 

to take pride in its upkeep.
 

(3) Local road users will know the person responsible for each
 

road section and can exert influence to make certain the road is
 

maintained.
 

(4) 	Dependence on machines and transport is reduced to a minimum
 

with 	emphasis on labor-intensive methods. 

(5) The± system is adatable for eventual implementation by 

local authorities who lack the sophisticated support services 

required for machine-intensive maintenance.
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(6) The system is based upon payment by results. The only super

vision required would be the Roads Inspector who would inspect
 

each road section each month and authorize payment to the
 

Maintenance Contractor upon satisfactory performance.
 

For certain road sections that lie near existing villages,
 

contracts for maintenance of nearby road segments may be parceled out
 

to the community as a joint effort and responsibility. This is discussed
 

in the final paragraphs of Chapter IV. This approach will only be
 

practical where villages are within reasonable distances of the
 

maintenance sections.
 

In addition to the ,aintenance Contractors for routing maintenance,
 

it will be necessary to provide surface grading and to replace surface
 

materials at varying intervals. This periodic maintenance can be
 

provided most efficiently by machine methods utilizing a mobile team.
 

This team can also provide the means for extraordinary and emergency
 

repairs and rehabilitation.
 

b. 	Unsurfaced Roads
 

The following maintenance activities will be scheduled:
 

(1) Routine maintenance performed by individual Maintenance
 

Contractors for each 1-1/2 km, on average. The length of each
 

contract section may vary according to terrain, rainfall, or
 

other factors.
 

(2) 	Periodic surface grading of three times per year: before and
 

after the rainy season, and once about mid-dry-seas.on. This three
 

times per year surface grading should correct "washboarding" and
 

maintain the crown of the roadway, which is beyond the capabilities
 

of th2 Maintenance Contractor. It is estimated that one grader
 

should be able to cover about 30 kilometers per week, or on a 40 

week basis, appro.imatel' 1,200 km per :ear. With three gradings 

per year, one grader W.ould be required for each 400 km of road. 

(3) 	Extraordinary and/or emergency maintenance or repair would be
 

accomplished by the mobile team on an "as needed" basis. 

(4) 	The Roads Tn:sector shall inspect ech road _ction each month. 

He will pay each Maintenance Contractor for satisfactory performance,
 

or, if the routine maintenance is not satisfactory, he may withhold 
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payment and allow the contractor one month to correct his failings.
 

If the Contractor's performance is then satisfactory, he shall be
 

paid for both months. If the performance is still not satisfactory,
 

then the maintenan-e contract will be terminated and a new
 

contractor selected.
 

The inspection team, consisting of the Roads Inspector and a
 

recording clerk, shall, in addition to monitoring the performance
 

of the individual Maintenance Contractors, report in writing to
 

the Maintenance Engineer any repairs or extraordinary or emergency
 

work noted during the monthly inspection trips. He shall estimate
 

the labor, equipment and materials necessary to repair the noted
 

deficiencies to permit the Maintenance Engineer to schedule the
 

activities of the mobile team for corrective actions.
 

It is expected that the Roads Inspector will be able to cover
 

a minimum of 20 kilometers per working day, or 400 km per month.
 

c. Roads Surfaced with Granular Material
 

(i) The routir maintenance activities will be essentially the same 

as for the ealLh roads, and can be performed by the same "Maintenance 

Contractor" system. The major difference would be the need to 

stockpile gravel for pothole fillings, etc., should suitable 

material not be available from road-sice sources. 

The periodic maintenance (surface grading, etc.) will be
 

required at more frequent intervals due to the higher traffic. It
 

is estimated that the surface grading would be required at a
 

maximum of every two months, or six times per year, which will
 

require one grader for each 200 kilometers of road, or two graders
 

for each 400 km maintenance section.
 

(2) Resurfacing:
 

As a result of surfacing loss due to natural causes and the
 

higher traffic exoected on these roads, it will be necessary to
 

replace the surfacing materials at frequent intervals. The interval 

may vary from four years for roads with steep gradients, high rain

fall and hiah traffic, to eiaht years for roads with flat gradients, 

lower rainf:ll an(.! owcr traffic. In many areas the resurfacing 

material is available from adjacent roadside sources, while in 

other cases it may be necessary to haul the material up to ten 

kilometers (possibly More in Mwanga/Same Districts). For 
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estimating purposes, an average of five kilometers is assumed for
 

the haul distance and should be appropriate for the roads being
 

considered.
 

The mobile team would have the capability of graveling 500
 

lineal meters daily with a thickness of 5 cm of material (+ 150 cu.
 

meters), with 5 km haul of imported borrow, or 1 kilometer per
 

day with roadside borrow. The average of 3/4 km per day in a 20
 

working days per month schedule will complete about 15 km per
 

month, or 135 km during the nine month working season.
 

If regraveling is assumed to be required on an average of
 

every 6 years, the team could resurface approximately 810 km with
 

5 cm of surfacing, providing their capability is not strained for
 

extraordinary or emergency repairs. Since this team will be
 

required to provide the extraordinary and emergency repairs as well,
 

the production should be estimated at 540 km every 6 years to allow
 

sufficient time for the additional work.
 

2. 	Organization and Equipment
 

The following organization and equipment fleet represent the ultimate
 

needs to properly maintain all the roads in the project districts, although
 

cost figures generated subsequently are restricted to the maintenance of
 

rehabilitated roads only. Combined costs 
for the entire network are discussed
 

in the following subsection G.
 

Since the maximum maintenance effort may not be required for the immediate
 

future, a lesser frequency of surface grading and the substitution of drags,
 

towed by small farm-type tractors or trucks, could be accepted during the
 

interim. The available existing highway equipment, such as economically
 

repairable trucks, graders, loaders, pick-ups, tractors, compactors, and
 

miscellaneous items necessary for the fully operational maintenance fleet,
 

must be inspected and returned to a usable condition during the first few
 

years of the rehabilitation program. Since the snare Darts and accessories
 

necessary to re-pair this existing equipment cannot be determined until the 

equipment is inspected, it ill be necessary that :his be an Carly task for 

the workshop teams. 

It is expected that the iaintenance phase will be implemented during the 

rehabilitation programso that, ipon completion of the rehabilitation, the 

trained teams will have assumed the maintenance responsibilities for the 

entire Rehabilitation Team's area of responsibility. 
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It is recommended that the reduced expatriate team required to supervise 

and assist in the maintenance program be retained from the rehabilitation 

group for an additional throe years after completion of the three year 

rehabilitation program. 

The expatriatLe team me:nbers anticipated to h. includcd in the follow-on 

maintanance phas of thie program are the Project Coordi.nator, the Iighway 

Engineer/Training Supe.rvisor and the Parts/Supply Manager in the Project 

Coordination team. The Field Supervisory group would consist of the Highway 

Engineer/Team Leader/Training Supervisor, the Mechnaical Superintendent and 

the Equipment Operation Superintendent for each Maintenance Team. 

Figure VI[-15 shows the proposed Maintenance Organizations. The similarit 

with the Rehabilitation Organization is apparent. A line of authority to 

the Ministry of Works will become effective during this program so that when 

the expatriates are phased out of the maintenance program, the Ministry of 

Works Roads Maintenance Engineer will be firmLy in control. 

The Study Team firmiv believes that the Maintenance Organizations 

must remain heyond the controL of the district and regional officials. This 

is to insure t;at the organi:athon and its resources do not become dispersed 

to other duties, and the highwav Investment lost. 

YiLL i,,mTi Mintuucc. . c.an! _ ' Nc in Figure VTI-16 and the 

additional maintenance equi ment roui.roI is shown in Table VITI-30 for the 

entire road network in he project districts. As can be seen, the major 

equipment reui roments wi!L be in .gralers, dump trucks, and pick-ups. 

Grader requircement :Ma:y he temporariv excessive, since it may be chat 

present conditions may not rcquire the ultimate gradin' effort assumed. 

Traffic and rainfall, ma,." he ';nch that on v hal the frequency of .riding 

passes wLiL be necessary. If sc. only 6 or 7 idditional graders may suffice. 

In the early maintenance stages, tractor-drawn drags may prove totally adequate 

for some of thn grcad ing f unctions, Curthlie 1 reduC.L P the numl)er required. Tie 

Study Team is con fident that prsent equipnment can he repaired and made 

servnceaib]e to meet mnos;t of tie '101atenancu ,quipment nteds. 

The required mAfatenance nrsonnI ire listed in Table VIT-31. Again, 

the numbers of operators and "u:rato: trainces m;v he temporarily excessive. 

The figures shown are based on the frequent gradings assumed. If the frequency 

is reduced by half, tihis number would also be reduced. However, it should be 
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DISTRXCT ENGIIEER]S 
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TABLE VII-30 

ADDITIONAL MAINTENANCE EQUIPMENT REQUIREMENTS 

Dodoma Maintenance 
Team (3,829 km) 
9 Routine Units 
4 Periodic Units 

s9ingida MaIntonance 
Team (2,253 km) 
5 Routine Units 
2 Periodic Units 

Same/Mwanga 
Team (1,013 km) 
2 Ruutine Units 
I Periodic Unit 

oU0 

EQUIPMENT 
REQUIRED"Grader z .m -zu12 4 

- -

o 

. 

-. 

=. . 

- M 

5.' 

-T

= 

z 

" " 

1-14 

Dump Truck 

Compactor 

Water Tanker 

Office Trailer 

Pick-Up 

Gowbe/Tracr 

Portable Water Tank 

OfieTalr2 

1 

24 

4 

___ _II-. 

'a 

2 

2 

12 

2 

2 

12' 

2 

=_ 

i 

1 

1 

1I 

1 

r_. 

3 

6 

jI" 

I7 

a Ii 

1 

f1 

4PC 

IV Y 
i 

.> 

46 

7 

4 

4 

4 

4 

32 i14 

4 3 

4 3 

4 0 

16 

M :) 

2 1 

4 

4 0 

Flatbed/Crane 

Tractor (80 HP) 

Air Compressor/Tools 

Dozer 

Concin. Mixer 

Tractor/Backhoe 

Workshop Equip. 

Fuel/Lube Truck 

-

" 

~ -

4. 

2 

-

2 

2 

2 

2 

2 

24_ 

_ 

I 

2 

1 

i 

1,I 

____ 

i 

I 

I 

1 

i 

1 

1j 

i 

I 

4 

4 

4 

7 

4 

4 

4 

4 

4 

4 
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4 

4 

4 

0 

0 

0 

0 

0 

0 

0 

0 

"ote: The balance of equipment requIred for maintenance not purchiset! under the 
rehabilitation program may be obtained from the existing fleet n tho Regions.
This equipment must be repaired during thq early sta.es of the rehabilitation 
program so that it will be in good operating :oitdLtion to assume the 
maintenance activities upon completion of rehabilitation of each road section. 
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Type 

Personnel 


Operators 


Oper. Trainees 


Drivers 


Driver Trainees 


Foremen 


Mason 


Carpenter 


Mason, Carp.
 
Trainees 


M.chanic 


Mechanic Trainee 


Storekeeper 


Tire Repair Man 


Welder 

Tire/Welder Troinee 

Mech./Lube Man 

Mech./Labe Trainee 

Dispatcher 


Labor 


Roads Inspector 


Recording Clerk 

Maintenance Cont. 

TABLE VII-31
 

REQUIRED MAINTENANCE PERSONNEL
 
FOR TOTAL NEIWORK
 

Same/Awanga Total 
Districts 

11 64 

11 64 

19 10;4 

19 104 

6 37 

4 28 

4 28 

8 56 

8 32 

8 32 

11 4 

2 8 

2 8 

4 16 

1 4 

1 4 

1 4 

15 105 

2 16 

2 16 

630 4560 

Dodoma 

District 


34 


34 


57 


57 


20 


16 


16 


32 


16 


16 


2 


4 


4 


8 


2 

2 

2 


60 


9 

9 

Singida 

District 


19 


19 


28 


28 


11 


8 


8 


16 


8 

8 


2 


2 


4 

1 


1 

1 


30 

5 


3 

2530 1400 
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possible co train this number (64) of operators during the rehabilitation pzo

gram. The other personnel, requirements also should be met with individuals
 

that 	were trailed during the rehabilitation program.
 

3. Trainin2
 

The triniag programs that were initiated during the rehabilitation 

program will be continued. The individuals that were trained and certified
 

will 	be promoted to higher positions and either be retained for the maintenance
 

program, or be transferred to available positions within the district and re

gional organizations. The Project Coordinator and Training Supervisor will
 

decide which trainee will he transferred after certification and which will
 

be retained for the maintenancn program.
 

The same training effort and materials from the rehabilitation pro

gram will be continued during the on going maintenance program. The main

tenance organization on Figure VII-15 indicates 
the Highway Engineer/Training
 

Supervisor positions will remain.
 

4. 	Maintenance Costs
 

The direct routine maintenance costs are estimated in Table VII-32. 
The
 

cost for ansurfaced roads is T/shs 4860/km/year. The essential difference
 

for routine maintenance between the unsurfaced roads, and the roads surfaced
 

with granular mterial, will be the frequency of grad ing and need for 

stockpiliac urficing materials for use by the Maintenance Contractors (pothole 

filling, etc.), which Add T'shs 2,100/km/vr to the maintenance costs. 

The estimated cost for regraveling of the roads, based upon a production 

rate of 15 kn/month, is calculated in Table VII-33. This figure is T/shs 

13,698/km. 

Direct support cost are provided in Table VII-34. Yearly overhead 

costs are given in Table VIT-35 and average I/shs 2,947!/km/year. 

Total annual maintenance cost for the rehabilitated roads is calculated 

in Table Vii-]. For th. 4.336 km of roads, this amount is T,/shs 50,16S,300 

or an approximate averagu cc t of -','As II ,00 km'uar. Of this, the overhead 

cost is On1v about -/shs 2,)00 hm/::,ar. The remainder, or Tshs. 3,900 kmy,'ear, 

represents what should be spent to maintain the roads oroperly. These 

figures are based on frecquent maintenano operatiens, and savings, perhaps 

substantial, may be achieved bV close monitariag of road 	performance and
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condition. If grading operations are reduced by 1/3 to 1/2, approximately
 

T/shs 6,600,000 wodld be saved.
 

It is considered essential that these maintenance teams be continued
 

for the three-vear period given in the program for three reasons:
 

First, the organization must retain its independence and its resources. 

The only practical means of doing this is under expatriate direction, 

which could b,- phased out to the Ministry of Works' Maintenance Engineer 

during the three year period. If this independence is lost, it is likely 

that the organizational resources will be dispersed and the maintenance 

effort largely curtailed. The rehabilitation investment and effort would be 

wasted. 

Secondly, training would be continued under a uniform, consistent basis
 

applied strictly to roadway maintenance and rehabilitation efforts. Whliile
 

greater numbers of trained individuals than are probably required in the 

project districts would result, the excess would be quickly absorbed by other 

districts. Consistency in the training program with evaluation and certi

fication is considered extremely important. 

Finally, the direction of the project coordination team would guarantee 

the proper level of maintenance to suit the conditions that will prevail after 

rehabilitation. This maintenance effort will be phased in during the rehabili

tation phase. After this program has been completed, all efforts will be 

concentrated on maintenance and the proper level that should be applied to 

suit the traffic, terrain, rainfall and soil conditions that prevail. A 

further three years of guidance and direction in this maintenance effort 

should inculcate proper maintenance practices into a functioning ongoing
 

organization.
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TABLE VII-32
 

ROUTINE MAINTENANCE
 

DIRECT COST
 

W/shs
 
Per km/month
 

A. 	Unsurfaced Roads
 

1. 	Maintenance Contractor (1.5 km/mo.)
 
T/shs 300/mo. - 1.5 km/mo. = 200
 

2. 	Hand Tools for Maintenance Contractor (18 mo. life)
 
T/shs 1,000 18 mo. = T/shs 56/mo 
T/shs 56/mo. - 1.5 km/mo = 37 

3. 	Inspection Team (400 km/mo.)
 
Roads inspector 2 T/shs 1,660/mo.
 
Recording Clerk ( T/shs 640/mo.
 
Driver 0 T/shs 640/mo.
 

TOTAL = T/shs 2 ,940/mo. 
T/shs 2,9L0/mo - 400 km/mo. 8 

4. 	Transport for Inspection Team (400 km/mo.)
 
Pick-up 	(3 T/shs 4,543/mo. 

T/ahs 4, 5 4 3/::o 00 knm/mo. = 12 

5. 	 Grader (120 km/mo.) 
Operat.ng Cost @ T/shs 16,149/mo.
 
Operator ? T/shs 1,660/mo.
 

TOTAL = T/shs 17,809/mo 
T/shs 17,809/mo + 120 km/mo. = 148 

TOTAL DIRECT COST, Unsurfaced Roads T/shs 405/km/mo.
 
T/shs 4,860/km/year
 

B. Roads 	Surfaced with Granular Material
 

1. 	 Estimated 3 cu.m. (two truck loads) of surfacing stockpiled two times 
per year for Maintenance Contractor Cost per Km: 

Dump truck 2 hrs A T/shs 127/hr. = T/shs 25L/km
 
Loader I hr I T/shs 33/hr. = T/shs 33/ki
 
Operator I hr ? T/shs 8/hr. = T/shs 8/km
 
Oper. Trainee 1 hr j T/shs 5/hr. T/shs 5/km
= 
Driver 2 hr ? T/shs 5/hr. = T/shs 10/km 
Driver Trainee 2 hrs 93T/shs 3/hr. T/shs 6/km= 

Cost/KM .......... T/shs 321/year
 
Cost/K= ... ....... Ths 27/km/mo.
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2. 	Surface grading would be required about 6 times/year (for the
 
unsurfaced roads) or 2 x T/shs 148/km - 296/km.
 

The estimated direct cost for maintaining the roads surfaced with
 
granular material would he:
 

T/shs
 

Per km/mo.
 

a. 	Maintenance Contractor 200
 

b. 	Hand Tools for Maint. Contractor 37
 

c. 	Inspection Team 8
 

d. 	Transport for insp. Team 12
 

e. 	Grading 296
 

E. 	Stockpiling Gravel 27
 

TOTAL DIRECT COST T/shs 580/km/mo.
 
T/shs 6,960/km/yr.
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TABLE VII-33
 

REGRAVELING COST
 

A. Equipment Operating Cost:
 

Unit No. 
Unit Cost/ 
hr. T/shs 

Total 
Cost/Hr. 

T/shs 

Cost/Mo. 
(@140 Hr./Mo.) 

T/shs 

Grader 1 103.60 103.60 14,504 

Loader 1 75.04 75.04 10,506 

Dump Truck 6 127.28 763.68 106,915 

Compactor 1 158.80 158.80 22,232 

Water Truck 1 127.28 127.28 17,819 

SUBTOTAL: Equipment Direct Cost/Mo. 

T/shs 171,976/Mo. ± 15 km/mo. = 

T/shs 

T/shs 

171,976/Mo. 

11,465/km. 

B. Labor: 

Unit No. 
Unit Cost/ 
Hr. T/shs 

Total 
Cost/Hr. 
T/shs 

Cost/Mo. 
(@210 Hr./Mo.) 

T/shs 

Foreman 2 8 16 3,360 

Operator 3 8 24 5,040 

Operator 

Trainee 3 5 15 3,150 

Driver 7 3 21 4,410 

Driver 
Trainee 7 3 21 4,410 

Labor 25 2.5 62.5 13,125 

SUBTOTAL: Labor Direct Cost 

T/shs 33,495/mo. ± 15 km/mo. = 

T/shs 33,495/mo. 

T/shs 2,233/km. 

TOTAL DIRECT COST/M FOR REGRAVELING: = T/shs 13,698/km 
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TABLE VII-34
 

DIRECT SUPPORT COST
 
Cost/Week (T/shs)
 

A. Each Maintenance District Labor Equip. Total
 

Culvert, Drift, BriIge, Repair Unit 4,116 9,607 13,723
 

Field Support Unit (From B. Below) 5,250 37,407 42,657
 

Mechanical Shop 7,896 - 7,896
 

Supervisory Support Staff (local) i,638 - 1,638
 

TOTAL DIRECT COST (T/shs) 18,900 47,014 65,914/Wk
 

B. Field Support Unit Operating Cost Breakdown
 

1. Labor Cost
 
Rate/Wk Total/k
 

Labor No. (T/shs) (T/shs)
 

Operator 3 336 1,008
 

Operator Trainee 3 210 630
 

Driver 11 126 1,386
 

Driver Trainee 11 126 1,386
 

Mech./Lube Man 1 336 336
 

Mech. Helper 1 252 252
 

Dispatcher 1 252 252
 

LABOR, DIRECT COST T/shs 5,250/!k
 

2. Equipment Cost
 
Rate/Hr. Cost/Hr. Total
 

Equipment No. (T/shs) (T/shs) Hrs./Wk (T/shs)
 

Bunkhouse Trailer 2 10.00 20.00 24 480 
Office Trailer 1 10.00 10.00 24 240 
Fuel/Lube/Mech. Truck 1 127.92 12?.92 48 6,140 
Pick-Up 6 21.84 131.04 48 6,290 
Lowbed/Tractor 1 137.68 137.68 24 3,304 
Portable Water Tank 1 10.00 10.10 24 240 
"latbed/Crane 1 128.48 128.8 24 3,083 
Dump Truck 1 127.28 127.28 48 6,109 
Tractor (80 hp) 1 44.88 44.88 24 1,077 
Air Comressor/Tools 1 119.20 119.20 18 2,146 
Fuel TraiLer 1 50.00 50.00 48 2,400 
Loader, Track 1 108.24 108.24 24 2,598 
Dozer 1 137.52 137.52 24 3,300 

EQUIPMENT DIREC' COST ....... .T/shs 37,407/Wk
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TABLE VII-35 

YEARLY OVERHEAD COST 

U.S. 	$ (T/shs)
 
A. 	Coordination Team Per Mo. Per Yr. Per Mo. Per Yr.
 

1. 	Salaries: (Expa
triate)
 

Project Coordinator 8,500 102,000
 

Highway Engineer/
 
Training Supervisor 8,000 96,000
 

Parts/Supply Manager 7,000. 84,000
 

2. 	 Home Leave, (Expatriate)
 

8 R.T.@$2,000/R.T. 16,000
 

Int'l. 	per diem 6 @ 75.00 450
 

3. 	 Utilities
 

3 houses @ T/shs 1,200/mo. each 	 3,600 43,200
 

4. 	 Support Staff
 
@ 2,646/Wk 137,592
 

5. 	 Per diem (Expatriate)
 

15 days/Mo. @ 400/day 	 6,000 72,000
 

6. 	 Vehicle Operation
 

3 @ 	4,543/mo. each 13,630 163,560 

7. 	 Off w Supplies
 

@ 400/wk 	 1,730 20,800
 

TOTAL: U.S.$298,450 	 T/shs 437,152
 

Total in T/shs:
 
U.S. 	$298,450 x T/shs 8/U.S.$ = T/shs 2,387,600 

Total = T/shs 2,824,752 
25% to each Team = 2,824,752 x 0.25 = T/shs 706,188/team 
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TABLE VII-35 (continued)
 

B. 	Maintenance Supervision
 
U.S. $ T/shs
 

Per Month Per Year Per Month Per Year
 

1. 	Salaries, Expatriate
 
Highway Engineer/Team Leader 8,000 96,000
 
Mechanical Superintendent 7,500 90,000
 
Equipment Operation Super

intendent 	 7,500 90,000
 

2. 	Home/Leave (Expatriate)
 

7 R.T. @ $2,000/R.T. 14,000
 
Int'l Per diem, 6 @ $75.00 450
 

3. 	Utilities
 

3 houses ? 1,200/mo. each 3,600 43,200
 
1 shop @ 800/wk 3,467 41,600
 

4. 	Office & Field Supplies
 

@ $600/wk 	 2,600 31,200 

Per 	Maintenance Supervision U.S.$290,450 T/shs 116,000
 

Total in T.Sh.
 
U.S. $290,450 x T/shs 8/US$= 	 T/shs 2,323,600
 

Total 	 T/shs 2,439,600
 

C. 	Total Cost, Overhead/Year
 

Coordination Team = T/shs 2,824,752
 
Maintenance Supervision Team
 

(4 x 2,039,600 ca.) T/shs 9,758,400
 

TOTAL = 	 T/shs 12,583,152 

D. 	Km to be maintained: Unsurfaced Surfaced Total
 
1. 	Dodoma Region 689 1,589 2,278
 
2. 	Singida Region 580 795 1,375
 
3. 	Same/Mwanga Districts 233 450 683
 

Total Km.: 	 1,502 2,834 4,336
 

E. 	Average Overhead Cost/Km/Yr 
T.Sh. 12,583.152 + 0,336 km = T/shs 2,902/km/yr. 
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TABLE VII-36
 

ANNUAL COST OF MAINTENANCE (4,336 Km)
 

Rehabilitated Roads Only
 

Ave. Cost/ 

km/year Total Cost


1. Dodoma Region 
 No. (T/shs) (T/shs) 


Routine Maintenance
 

Unsurfaced Roads 
 689 4,860 3,348,540
 

Surfaced Roads 1,589 
 6,960 11,059,440
 

Periodic Maintenance
 
(2 units) 270 13,698 3,698,460
 

Support Cost (2 units) 
 1,581,936
 

Overhead (Supervision
 
2 units) 
 4,879,200
 

Overhead (Coordination
 
Team 50%) 
 1,412,400 


2. Singjida Region
 

Routine Maintenance
 
Unsurfaced Roads 
 580 4,860 2,818,800
 

Surfaced Roads 
 795 6,960 5,533,200
 

Periodic Maintenance 135 13,698 1,849,230
 

Support Cost (I unit) 
 790,968 

Overhead (Supervision) 2,439,600
 

Overhead (Crordination Team)

I 25) 
 706188 

3. 	Same/Mwanv a Districts 
Routine Maintenance 

Unsurfaced Roads 
 233 4,860 1,132,380
 

Surfaced Roads 
 450 6,960 3,132.000
 

Periodic Maintenance 135 13,698 1,849,000
 

Supporc Cost (1 unit) 
 790,968
 

Overhead (Supervision) 
 2,439,600
 

Overhead (Project Coordi
nation 257) 
 706,188 


TOTAL COST ....... ................. .T/shs 


Total
 
Cost/Year
 
(T/shs)
 

26,828,300
 

26,828,300 

10,050,366
 

50,168,304
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G. Financial Analvsis
 

1. 	Recent Road Maintenance Budgets
 

During the early 1970's major expenditures were made on the Tan-Zam
 

Highway and, following its completion in 1974, on the Trunk Road between 

the industrial road between Dar-cs-Salaam and theMtwara and Mnsaii and 

International Airport. In 1978, construction was started on two other
 

rural Trunk Roads and the new access road between the port of Dar es Salaem
 

and its major connecting roads. Expenditures on Trunk Roads and Bridges
 

through FY 1.977/78 (T/shs millions) has been as follows:
 

1973/74 1974/75 1975/76 1976/77 1977/78
 

34.3 103.8 112.1
Recurrent 36.6 30.3 


123.0
Development 94.6 143.7 170.8 145.4 


funds while development expend-
Recurrent expenditures represent maintenance 


itures represent road construction allocations.
 

Since decentralization in 1973, the Government's emphasis has been shift

rural development, including feeder road construction. The roads buding to 


get in Table VII - 37 has been extracted from the recently published FY 1980/81
 

Budget and is presented for a matter of information. It does not include Trunk
 

Road Expenditures. 

that tht-re are about 45,000 km of highwaysHighway inventories indicate 

in Tanzania. Of this A5,000 kn, 9,316 km are classified as Trunk Roads and
 

the balance, or 35,68 km, are classed as Secondary and Tertiary Roads.
 

Feeder Roads are not included.
 

Assuming the minimum present allocation of an average of T/shs 1,200/km
 

considered totally inadequate),
for routine maintenance activities (which is 


the Secondary: and Tertiary Roads would require a budget allocation of T/shs
 

now being provided.
42,840,000 per year, or almost double what is 


a. Revenues from Road Users
 

Local o::penditures on roads are financed from general revenues to 

which road users contribute through taxes on vehicle ownership and use, 

including, ferry charges reproduced in Table VIT - '38. About 857 of total 

revenues ,from road users coes rom import duty revenues. In 1976/77 total 

revenues rons.. 	 r sicient to cover lmost all recurrent ex

penc'itures on all ruoids. -hat it nct to ,say that such revenues are sufficient 

to cover .wihit should he ,sent . It does illustrate that revenues that should 

be applied to roads are diverted elsewhere. 
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TABLE \11 - 37 

MINISTRY OF WORKS - ROADS BUDGET - (T/shs 000) 

Consol idaLed Fund Services 
VoLe 48: Ministry of 
FY 1976/77 - 1;80/81 
390( - RLoads 

Works 
FY 

1976/77 

(Actual) 

FY 1977/78 
1977/78 1977/78 

(Est.) (Actual) 

FY 1978/79 
78/79 Bud. 78/79 Bud. 

(Est.) (Est.) 

FY 1979/80 
79/80 Bud. 79/80 Bud. 

(Est.) (Est.) 

FY 1980 

80/81 B 

(Est.) 

Sub Items 

3902 Main Uttijuinrni of Roadt, & 13,299.4 24,302.0 17,503.6 22,849.5 22,849.5 26,732.2 22,596.6 28,920. 
Bridges

39 i13 Road Camps 

'906 Abnormal torn Damage 
910 Reconstruction and Minor 

57.8 

14. 4 
71,397.9 

50.0 

-
75,250.0 

76.3 

0.1 
70,306.9 

10.0 

0.1 
75,282.0 

10.0 

0.1 
75,282.0 

11.0 
0.1 

85,900.0 

10.0 

7,000.0 
75,282.0 

1,500. 
0. 

80,000. 
Ipl P 1o me I t 

SUB-TOTAL: 3900 84,769.5 99,602.0 87,886.9 98,141.6 98,141.6 112,643.0 104,887.6 110,420. 

Sub Votu 286 

1oalds and Acrodromnes 
1101 Personal Iii,oluinents 22,952.4 25,217.9 25,851.2 24,948.0 24,948.0 33,000.0 23,647.0 45,000. 

,'1:intunan:e and Running Expenses 
1402 

1405 

Plant, Vehicles, Craft 

Hachinerv and Equipmenr 
55.1 

4.9 

150.0 

15.0 

131.7 

5.1 

267.3 

15.0 

267.3 

15.0 

330.0 

16.5 

250.0 

15.0 

300. 

50. 

Rcplacemen ts 
1702 Plant, Vehicles, Craft 5,145.6 6,200.0 12,077.5 5,890.0 5,890.0 6,820.0 12,389.0 8,820. 

SUB-TOTAL: 286 28,158.0 31,582.9 38,065.5 31,120.3 11,120.3 40,166.5 36,301.0 54,170. 
TOTAL: 390 + 286 112,927.5 131,164.9 125,952.4 129,261.9 129,261.9 152,809.8 141,188.6 164,590. 

TOTAl, VOTE,48 
(Ministry of Works) 235,465.4 242,230.0 



TABLE VII - 38
 

ANNUAL REVENUES
 

1970/71 1971/72 1972/73 1973/74 1974/75 1975/76 1976/7
 

(T/sh.3 million) 

Vehicle Registra

tion Tax 19.4 7.3 7.9 9.9 1.7 0.4 0.6
 

Vehicle Licenses 25.3 23.2 28.6 5.5 6.1 5.8 4.8
 

Tax on Vehicle
 
Transfer 2.3 1.8 5.7 5.7 7.7 6.0 6.0 

Transport Licensing 3.4 3.1 4.7 5.1 11.5 10.3 8.5 

Ferry Receipts 1/ 1.6 1.8 - - - - -

Import Duties on Fuel, 
Tires, Tubes, and
 
Vehicles 112.8 106.2 118.7 149.4 154.1 145.9 166.1
 

TOTAL 164.8 143.4 165.6 175.6 181.1 168.4 186.1
 

b. Recent Estimates for Highway Maintenance
 

Estimates for highway maintenance arp determined on a per kilometer
 

basis and can vary from a low of 600 T/shs/km. to as much as T/shs 1,200

1,400/km for the more important Regional and District roads. However,
 

the funds finallv issued to the respective regions and districts are
 

limited bV the availability of budgpt. Even after allocation, these
 

maintenance funds can be further reduced by diversion to other needs by
 

Regional or District authorities.
 

Since funds for the various sections of District COXU'ORKS are given
 

under one vote, and since some of the funds can be spent by Regional 

COMWORKS, it is almost impossible to reconstruct the actual. amounts 

made available for maintenance of roads in any particular District, or 

even Region.
 

In general, it can be deduced that what funds are spent on main

tenance of roads is totally inadequate. A study made of the Handeni
 

District of Tanga Regiona indicated an annual expenditure of T/shs 600, 

640 and Z13 ( FY 1973/7A, 1974/75, 1975/76) per kM. The same study 

indicates that an average annual direct cost expenditure (without over

head or equipment deprecLiatton) of T/shs 1,092 would be a more realistic 

I/ Ferry receipts ceased in 1973. 
Sources" orld Staff Appriisal Report, 1978 

MIinistry or Finance and Plannin,, 1973 
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funding. If overheads and general expenses are included, the same
 

study estimates an average annual routine maintenance cost of T/shs
 

1,493/km at that time (1977), not including periodic or regraveling
 

costs. This estimate is believed to be much too low to provide a
 

complete routine maintenance program with proper supervision and mon

itoring. It is basically an equipment-oriented operation (i.e., only
 

60 laborers for 370 km of roads are included), and does not provide
 

for the continual vegetation control, ditch and culvert cleaning,
 

pot hole filling, and other daily tasks necessary for the routine
 

maintenance activity.
 

2. Cost to Maintain Rehabilitated Roads
 

The roads being considered for r nabiiitation and follow-on mainten

ance are summarized in Table VII - 39.
 

TABLE VII - 39 

Maintenance 

Team 

Dodoma (South) 

Clear ,5 Shape 

Surface 

1st yea

407 

273 

r 

SU MARY OF 

Scheduled Pr

2nd year 

362 

257 

REHIABILITATION EFFORT 

Rehabilitat

ogram Clear/Shape 

3rd year (I) 

359 1,128 

265 

ion 

Surf. 

(IM) 

795 

Total 
In 

District Rehab. 

(I) 

3,829 

(S+N) 

Total 
Not 

(M2) 

1,551 

(S+N) 

Dodomna (North) 

Clear & Shaoe 
Surface 

382 
263 

403 
270 

365 
261 

1,150 

794 

Singida 2,253 878 

Clear & Shape 
Surface 

440 
265 

414 
265 

521 
265 

1,375 
795 

Same/M!wanga Districts 1,013 330 

Clear & Shape 
Surface 

212 
150 

241 
160 

230 
140 

683 
450 

TOTAL: 4,336 2,834 7,095 2,759
 

Total/Year (tQI) 

Clear & Shape 1,441 1,420 1,475 4,336
 
Surface 951. 952 931
 

Clear & Shape
 
Only: 490 468 544 1,502
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Routine ma..-enance should begin immediately upon completion of rehabilitation
 

of each section of road.
 

The annual direct cost for routine maintenance for unsurfaced roads is esti

mated to be as follows: 

Cumulative 

Clear and Shape Average (KM) Cost At 
Per Year (K1) Average(KM) Routine Maint. T/shs 4860/KM/Year 

ist year 490 245 245 1,190,700 

2nd year 468 234 724 3,518,640 

3rd year 544 272 1,230 5,977,800 

Begin 4th year 1,502 7,299,720 

The average number of km represents one half of the total in the first column
 

while the cumulative average represents this amount plus the total for the pre

ceding years.
 

Direct costs to provide the recommended maintenance level for the roads being
 

considered should therefore be budgeted at the rate shown in Table VII - 40.
 

TABLE VII - 40 

REQUIRED MAINTENANCE EUDGET 

Annual Routine Maint. Total 
Unsurfaced Surfaced Routine Total
 

Year Roads Roads Maintenance(T/shs) Regravelin! MainLenance(T
 

1 1,190,700 3,306,000 4,496,700 4,496,700
 

2 3,518,640 9,931,920 13,450,560 13,450,560
 

3 5,977,800 16,481,280 22,459,080 22,459,080
 

4 7,299,720 19,724,640 27,024,360 27,024,360
 

5 27,024,360 7,396,900 34,421,260
 

6 34,421,260
 

7 34,421,260
 

8 34,421,260
 

9 34,421,260
 

10 7,299,720 19,724,640 27,024,360 7,396,900 34,421,260
 

1/ Unescalated costs.
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The balance of the project roads that are not being actively rehabilitated 

each year must be maintained at a miaimum level. Assuming the present budget

ing practice of about T/shs 1,200/kon/year is the absolute minimum which can be 

accepted, the maintenance direct cost for the balance of the project roads dur

ing the rehabilitation program is estimated to be: 

a. b. c. 
Year Average (In)
 

KM Average To Be Maintained
 

Total Project Roads: (1) 4,336 a (1) - b 

Rehabilitate lst year (2) 1,441 720 3,616 

Balance end Ist year: (3) 2,895 

Balance end 1st year (1) 2,895
 

Rehabilitate 2nd vear (2) 1,420 
 710 2,185
 

Balance end 2nd year: (3) 1,475
 

Balance ene 2nd Year (1) 1,475
 

Rehabilitate 3rd year (2) 1,475 738 738
 

Balance end 3rd year: (3) -0-

Cost during the rehabilitation period: (unescalated)
 

Km to be Cost
 
Year Maintained T/shs 1200/kmvear
 

1st 3,616 4,339,200
 

2nd 
 2,185 2,622,000
 

3rd 738 
 885,600
 

3. Cost to Maintain Other Roads 

Other roads not included in the rehabilitation program should receive
 

the same degree of routine maintenance as given to the rehabilitated (unsur

faced) roads of -he urovram. 

It iL estimated that there -,re approximately 7,095 km of roads in the 

5, ,36 Theprogram ,.;hi:h1 3e17onwill be subject to rehlbhilitatien. 


lbalance o17 the e:xistin- roais or 2, 739 ki. , should therefocr2, iDo maintained
 

at the routi.ne maintenance direct cost of T/shs 4,860'km/.ear, for an ulti

mate annu.il total ,cost of T/shs 13, 08,7AO/:ear. This will of necessity 

.'TI 1 58. 

http:routi.ne


require some rehabilitation before effective maintenance can 

which will be within the purview of the maintenance teams. 

be performed, 

It is unreasonable to assume that full routine maintenance could be 

implemented from year one, but could be fully activated by year five. The 

first four :,ears could be used to phase in the maintenance program, begin

ning with the present maintonance allocation of T/shs 1,200/km/year for the 

first year and, by the beginning of the fifth year, be fully operational at 

an annual direct cost of T/shs 4,860/km/year. 

The annual direct cost for maintaining those other roads (2,759 km): 

(unescalated) 

Year 
Rate/km 
(T/shs) 

Total/Year 
(T/shs) 

1 1,200 3,310,800 

2 2,100 5,793,900 

3 

4 

3,000 

3,900 

8,277,000 

10,760,100 

5 to 10 4,860 13,408,740 

The summary of the estimated direct maintenance cost for all the roads 

Year 

exclusive of Trunk Roads are given in Table VII - 41. 
TABLE VII - 41 

Annual Direct Cost(T/shs) 
Rehabilitated Maintenance dur- All Other 
Roads ing Construction Roads 

Total Direct 
Maintenance Cost/Yr. 

1 

2 

3 

4 

5 

4,496,700 

13,450,560 

22,459,080 

27,024,360 

34,421,260 

4,339,200 

2,622,000 

885,600 

3,310,800 

5,793,90 

8,277,000 

10,760,100 

13,408,740 

12,146,700 

21,866,460 

31,621,680 

37,784,460 

47,830,000 

6 

7 

8 

9 

10 34,421,260 13,408,740 47,830,000 

I/ Unescalated Costs.
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TABLE VII - 42
 

OVERHEAD AND SUPPORT COSTS
 

Overhead Cost for Expatriates 
Per Year (Coordination Team) U.S. $ T/shs 

Salaries 282,000 

Leave and Per Diem 16,450 

Utilities 43,200 

In-Country Per Diem 72,000 

SUBTOTAL U.S. $ 298,450 T/shs 115,200 

Field 	Supervision Team (4 Teams)
 

Salaries: ($276,000 x 4) 1,104,000
 

Leave & Per Diem: $14,L'50 x 4) 57,800
 

Utilities: (T,'shs $43,200 x 4) 172,800
 

SUBTOTAL: U.S. $1,161,800 T/shs 172,800
 

TOTAL: U.S. $1,460,250/yr. T/shs 288,000/yr.
 

Other Overhead Cost Per Year
 

'Project Coordination (1 Team)
 

Support Staff T/shs 137,592
 

Vehicle Operation 163,560
 

Office Supplies 20,800
 

SUBTOTAL: 
 T/shs 	321,952
 

Field Supervision Team (4 Teams)
 

Utilities for Shop (T/shs 41,600 x 4): T/shs 166,400
 

Office & Field Supplies (T/shs 31,200 x 4): 124,800
 

SUBTOTAL: T/shs 291,200 

TOTAL: T/shs 613,152/yr. 

Support Cost (Section E.4) = T/shs 790,968/yr. 
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TABLE VII - 42 

OVERHEAD AND SUPPORT COSTS 

(CONTINUED) 

Summary: Overhead and Support Costs 

Local Support Total 

Year Foreign U.S. $ = Equiv. T/shs T/shs T/shs T/shs 

4 1,460,250 11,682,000 613,150 790,970 13,086,120 

5 1,460,250 11,682,000 613,150 710,970 13,086,120 

6 1,460,250 11,682,000 613,150 790,970 13,086,120 

7 613,150 790,970 1,404,120 

8 613,150 790,970 1,404,120 

9 613,150 790,970 1,404,120 

10 613,150 790,970 1,404,120 
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TABLE VII - 43
 

SUMMARY MAINTENANCE COSTS ALL ROADS PER YEAR 1/
 

Direct 
Year Cost (T/shs) 

1 12,146,70n 

2 21,854,460 

3 31,608,480 

4 37,784,460 

5 47,830,000 

6 47,830,000 

7 47,830,000 

8 47,830,000 

9 47,830,000 

10 47,830,000 

I/ Unescalated Costs.
 

Overhead and Total 
Support Cost (T/shs) T/shs 

12,146,700 

21,866,460 

31,621,680 

13,086,120 50,870,580 

13,086,120 60,916,120 

1,086,120 60,916,120 

1,404,120 49,234,120 

1,404,120 49,234,120 

1,404,120 49,234,120 

1,404,120 49,234,120 
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4. 	Overhead and Support Costs
 

It is anticipated that the maintenance activities could be administered
 

by the Rehabilitation Teams and no charges should be assessed against the 

maintenance operation during the three years of the Rehabilitation program. 

Charges should be made for the anticipated three-year follow-on maintenance 

program only for the expatriates retained on the project. These costs, which
 

are based on the amounts given in Table VII - 35, are provided in Table VII - 4:
 

A summary of the total maintenance costs for 10 years is listed in 

Table VII - 43. Maintenance costs increase to 31,621,680 T/shs in the third 

year and increase further to 60,916,120 T/shs for the fifth and sixth years to 

cover the cost of the expatriate supervision for the follow-on maintenance 

program. This then reduces to 49,234,120 T/shs for the next four years, 

without provisions for escalation. 

5. Government Financial Capabilities
 

The funds to maintain all the roads, except the Trunk Roads, in Dodoma
 

and Singida Regions, and Mwanga and Same Districts, to an acceptable level
 

of maincenance will be approximately T/shs 49,200,000 after the rehabilitation
 

and supervision maintenance programs have been completed.
 

Table 	 VIT-j8 :hows thct about 136,000 T/shs were collected as revcnues 

as revenues from road users in 1976/77. This figire will probably exceed
 

200,000,000 by 1930/31. Tt appears that another 60,000,000 or more could 

be -oised if re,,istration and licerse fees were reviewed. Vehicles of 

parastatals and cooperatives or other quasi-government agencies pay no 

registration and licensing fees. Since vehicles from these agencies
 

form a substantial percentage of the vehicles using the road system,
 

these 	fees should be imposed for more equitable cost distribution.
 

If the adjusted total revenues of T/sh 260,000,000 were allocated
 

strictly to highway maintenance, it would amount to about T/sh 5,800 

per Km for the entire 45,000 Km highway network. This amounts to about
 

SA;% of the recommended allocation. The balance required, or about
 

T/sh 11OiKm/yr could be realized b- the villages and Government sharing 

the cost of the maintenance workzer . The Government could contribute 

cash and the vi!.aies either cash or labor. 

Part of the mnaintenance and repair costs of the trunk roads
 

could be raised by the imposition of tolls or surcharges. Maintenance
 

costs 	 for these major arteries should be about 25' greater than the 
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maintenance costs for the secondary and tertiary roads. This would amount
 

to an additional T/sh 1,750/Km/yr or T/sh 16 ,300,000/yr for the 9,316 Km
 

of trunk roads. Assuming the approximately 13,000 trucks within the
 

country use the truck roads with equal frequency, annual tolls per truck
 

would have to be T/sh 1,250.
 

Since tolls would be difficult to collect and the requirement for
 

toll takers, etc., the direct surcharge at the time of licensing should
 

be the easiest method of collecting the needed revenue.
 

Action must be taken by the Government to assure that all road
 

related revenues are allocated to the roads for the intended purpose
 

and not diverted to other activities. This is critical as the financial
 

capability of the Government to fund future maintenance is a significant
 

issue.
 

Highways benefit almost all citizens whether they are users or not.
 

The farmers and truckers are not the only obvious examples. Social
 

benefits have been described that improve the quality of life for the
 

people served by maintained roads. Reduction in vehicle operating costs
 

and freight rates should result in lower prices. increasei eamployment
 

has been mentioned as a further benefit. Many other examples could be
 

cited.
 

The needs for funds in other agencies, as acute as they may be,
 

should not obscure the importance of roads in national development.
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VIII. FEASIBILITY ANALYSIS
 

A. 	Introduction
 

The feasibility analysis presented 
 in this section of the report is amodified version of the producer surplus approach and is generally limited 
in its application to 
the overall project. 
 The real data limitations of
 
this 
project, coupled with the manpower, financial and time constraints
 
prohibited the adaptation of a more detailed analysis. 
The question has
 
also been raised concerning the appropriateness of adapting a full package

producer-surnlus analysis 
to Tanzania. 
For example, Professor 'lgila Mwase
 
(Economics Professor at 
the University of Dar es 
Salaam) in his Survey of
 
Transport Studies in Tanzania, states 
that "despite its (producer surplus)

relative comprehensiveness, (it) 
is not attractive for Tanzania-type economies 
because of its extensive data requirements and computer processing facilities."
 

A discussion of methodology in the 
Brokonsult, Dodoma Transnort and
 
Logistics Study, 1978, contains 
the following comments 
on feeder roads:
 

To determine the benefits from feeder roads

the user cost savings concept is difficult 
to apply as 
the growth of traffic volume is
particilnrlv hird 	 tn prn-iprt. t is neces
sarv to prepar a detailed forecast for each
village area. These then form the basis for
 
a prediction of the agricultural surplus.


This statement 
 was :orel, an observation by the consultants of the Dodoma 
Transport Ftudv. 
 The suggested methodology was not applied in the study

for the obvious reason 
 that 	Dodona region contains 422 villages. In the
 
present studk, there 
are a total of 863 villages in the three regions.

Consideration was given by the consult' at to the calculations of user
benefits for 
the passenger portion of 
the traffic, and thus 
as a 	complementary

(and 	 not duplicative) benefit to that derived from producer surplus. Un
fortunately, however, the 
methodology could not be used because of 
the absence
 
or existlnz ir historica] traffic data.- That 	 there are real benefits asso
ciated with the passenger traffic on the studv regions' rural roads access is
indicated by the differences in operating costs in the Dodoma region for buses
using Class i and Class 1I earth roads compared with ,rave! as shown in the 
tablilation below 

I/ See Economic Research Bureau Paper 783, 	 'larch 1978, p. 3.2/ Similarly, if traffic data were ;ivailable,i ser nenefits coulddetermined 	 befor no'i-agricultural traffic, Iut -h I.lack of datanearlv as significant 	 is not as that of passe,n.er traf-!7c, b'raiise Iof ag,riculture'saoininance or economic activitv in the s~ti(lv r.ions. 
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Average Operating Costs for Buses By Type of Road Surface, Dodoma Region,
 

1960 (Average of 45- and 65-passenger buses)
 

Operating Costs
 

(T/shs per ve-


Road Type hicekilometer)
 

26.4907
Class I -- earth 


Class II-- improved earth 21.7902
 

Class III -- gravel 12.3891
 

Source: Updating by the consultant through the Transportation Price Index.
 

The savings per vehicle kilometer between Class II and Class I of
 

operating costs contained in the Brokonsult, Dodoma Transport and Logistics
 

Study, 1978 earth roads is T/shs 4.7005, while between Class III and Class I
 

savings per vehicle kilometer equals T/shs 14.1016. This represents a
the 


over Class I of 17 per cent, while for Class III the
savings in Class II 


savings jump to 53 per cent.
 

The Cla.s I road is typical of the present rural access roads which
 

three study regions, while Class II would be representative
now serve Lhe 


the first units
of the 4,336 kilometers of study roads after completion of 


Class III is applicable
of the rehabilitation pro;ram (clearing and shaping). 


to the roads which will be graveled.
 

Since the bs fleet is made up of private as well as governmental
 

operators and cooperativec operated by the villages, one can expect that
 

porticn of these savings would he passed on to the local passengers of
a 

the stuav regions.
 

B. Aricultural Benefits
 

1. 5ackground 

The major agricultural benefit associated with the rural access
 

that of incremental agricultural output
road imnroveent program is 


identifier primarily with incurascs in productivity on lands now under
 

the pcocultivatiLn. This i in keeping with the main objective of 

grnm, wichI is i-provement and rehab i.Litatin of e::isting roadsL: rhe 

(incI udin4 t r ncs) rather than the cpnstruction of new roads into 

sparsey or nfot-pli nsted areas. A.thOghi additnere may ho, some 

tionn!] .:,u (land deel oped Ka the o :,ist Lnz are as as a result of the 

consideredimproved atzess, the benefits from such development were 


minor as compared with the opportunities to increase the quantity 
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and quality of production on the land presently being cultivated. 
A number of programs are presently underway, or are being developed, 

for the pucpose of increasing productivity in crop production through 
the application of improved agricultural practices. Among these is the 
National Maize Program, covering maize, sorghum and bulrush millet. It 
has made some progress in improving crop husbandry of the three commodi
ties, as well as 
increases in yields, especially for sorghum, through
 
the introduction of improved short-term varieties. 
 The program is
 
expected 
to be extended through 1981/32 and will continue and expand
 
on such aspects as training, demonstration plots, insecticide use,
 
staff transportation and strengthening of 
the extension service and
 
ox training for ploughing and transportation.-I/
 

A supplement to the National ""lze 
Program in the Dodoma region
 
is recommended in the Dodoma RIDEP 
 which will assist the prniuction
 
of maize and sorghum 
 on about i50,nn hectares through making available 

improved seed and insecticides.-/
 
A national 
 program is currently underway to increase coffee yields 

of smailholdinys through improved husbandry. Know-n as the Coffee
 
Improvement Progrom, it nlan in 1977 with the 
first phase extending
 
over four years, ending September 30, L95l. The 
 program seeks to in
crease production 
 by 30 per cent in five years and to increase the
 
proportion of. higi q.,uali ty coffee 
 by 10 per cent of total production.
 
It seeks to 
 increase yields by establishing an extension network, pro
viding inputs and credit 
 to Lmprove husbandry, pest 2ind disease control. 
Extension of the prngam into Phase II, with financing by the European
 
Economic Community, 'was announced on 
 February 19, 1980 (Daily News).
 
This program includes, 
 among other areas, the Same and 11wanga districts
 

of the Kilimanjaro rgmon.
 

All of these agricultural crop improvement programs 
 are targeted
 
for the traditiona ma 11 aolders nos t of whom are 
 subsistence farmers. 
The rural acceq rad i mp rovement program recommen d in this stady will 
serve to complement the above programs -'ith the result that the benefits 
from both the agricultuiral andI road fi:.provement prngrams will be greater 
than if each had to ,onarat: without the other. 

I/ See Dodoma Intari: ,rDEP, Vol. III, Agriculture, January 1980, pp.
VI-29-31. 
2/ bid . , pp. V-3 ) and V-31. 
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2. Production Costs ind Returns
 

A major first step in tne application of producer surplus to the
 

rural road improvement program was the development of production costs
 

and returns for major crops in the three study regions which are based 

upon traditional vLirsus improved agricultural practices. The traditional 

practices are those which largely prevail throughout the study regions,
 

with much of the cause attributable to the extremely poor coidition of
 

the rural road network. As the result of restricted access, no access,
 

or high cost access when served by trucks, it has been extremely diffi

cult to provide assistance to the traditional smallholder in the form
 

of extension service, crop financing and other aspecLs which would al

low him to rise from the subsistence level and to become a permanent
 

member of the exchange economy.
 

Estimates were made by the consultant of area cultivated for each
 

of eleven crops while data on yields, producers' prices, and production
 

costs were largely obtained from special studies nf the Marketing
 

Development Bureau, FAO/UNOP, Ministry of Agriculture, Dar es Salaam
 

(Table VIII-l).
 

The e special studies covering individual crops are on a singie 

hectare basis. Total production costs and value of production as 

computed Pv the consultant for the entire study area thus reflect 

the same re Lationshins as exist for the single hectare. A .hange 

was made by the consultant in the calculations of production costs 

in that only Igross margin (excludLng, labor) was calculated in the 

original stulies. Tn the present study net margin ivas determined by 

calculating a statutory minimum wage applicable rate to farmers (as 

distinct from casual workers) L8 years and over in rural areas 

(Table ViTI-2). 

This adjustment reveals that for all of the thirteen crops (with 

the exceptican -)f rice (paddy) and cof:ee) , the traditional smallholder 

is making, 1uss ban tibe rurl are a ..;aimg es tab lished in 1.975.age 

(comnre Tabl.es VTI11-2 and VI I-B) 

Thi - ,:aditin i.salso reflec ted in tie net margin column of 

Tab Ic Vii.i-] fr th. traditional sn,. colier. sincea l delicit occurs 

for all crops with the exception of rice and -ofFe,. Actually the 

rice mar! in is ver. stMn.L, about 5 per cant. Co fee is rel lv the 
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FEC1t'U:CT C rs A!D 'UN OF HA1F AZ.TICJLiUHAL CkiO?3 WITF TRADIa?10AL VERSUS 

1i-.-V~i. ?.HACTICs IN ".'T7t;TUY hIONS I/ 

___________-- ?rOI1,TIONl C0o7rS 
Are. Yield Producer's Price LA.bor Inputs 
 Other inputs Total Prod. Costs Value of Production 1et Margin Margin
Agricltural Crops Cultivated Tre.i- Improved Tradi- Imprcvad Trai- Improved TradI-
 Improved Tradi- Improvv, Tradi-
 Improved Traii- Improved Differertial
tJti oL.1 tlonel tI . t I ,a, In~ t tonadl tional tiona! 

(Kg./ha. (T.Shs .iK.) (..'. O,) (T.Shj. OO) (T.Shs. 000) (T.Shs. 000) (T/zit. 0C) (T.Shs. OOO) 

MC5Ize iC6-0 850 2,10 1.00 1.00 101,324 132,573 2,6-8 30,240 104,132 162,813 91,80) 226,60 (12,332) 63,987 76,319 

5-- 5, 6-,o 1,2O 1.00 1.00 153,9,0 107,793 1,450 22,475 155,40 130,268 87,000 174,00 (68,440) 3,732 112,172 

M!Ille. 12,C0 &, 1,200 1.00 1.00 135,936 95,155 1,280 19,O4 137,216 114,995 76,800 153,6oo (50,216) 33,605 ES5,621 

cs--a. 6,4CC0 1, 
4 

,CO 3/ 5,C'0 -/ 0.65 0.65 8, 03 11,328 - 800 8,o43 1i,128 5,824 20,800 2,219) 8,672 10,591 
j:-- (:--J0y) 3,6( (2,5C -t,"(3,sC4 3/ 1.50 1.50 9,9208 12,298 202 1,355 10,110 13,653 10,665 §/16,875 7/ 555 3,222 2,667 

Cash 7' :s 

3 G_' "ut 11,500 300 700 4.00 4.OO 16,284 22,289 2,300 5,175 18,56'4 27,464 13,800 32,200 (4,764) 4,736 9,520 

2- Er _/ 9,5C 4G0 600 1-5 2/ 1-45 2/7,S57 8,996 1-3 171 8,120 9,167 5,510 11,020 (2,610) 1,653 4,L63 
ZCa..r Zle 4,6.0 250 6.00 _.. 1.00 2,239 5,129 - 1,053 2,21 6,182 1,150 3,680 1,089) (2,5C2) (1,l13) 

Se eo,, 50 250 ,0, 3.50 3.50 5414 664 20 13 56 677 438 1,225 ( 126) 51-8 671 
oiCrtcn 3,700 350 b00 2.64 LO/ 2.8. L/ 5,468 7,433 Is 370 5,524 7,803 3,675 8,106 (1,846) 603 2,kL9 

Ccfee 2,C'00 350 1,2C0 11.52 10/ 11.52 2/ 2,478 4,514 2,120 3,378 4,598 7,892 .8,O64 27,648 3,166 19,756 16,290 

-/A;''=- or t.e, ,,.Cae ir;r"uenrt. 

reels! dry cnl.ps. 

j Yicll of C . 'for uplad, 2,50 kE/ha. for irrigated. 

5' YIzli cf 3,C0-0 is "withcut fertilizer; 3,500 kg/ha. is with fertilizer. 

/; -e 21 u~ e-."e'75 percent :r£i..L 

7_/ A;sza fi'r te ft.-re, 25 prceut with tc=nIcal fertilizer, 75 percent without chemical fertilizer. 

6! -z. =allhciders li Interplanted -withmaize, be,,is or ps..rf crop cf 


A-
 c T s 1.56 ;er kilo Cr Jupiter variety and T.Shs.1.40 per kilo for Mixed variety. 

_.;' Avetass proc'_cer's price ptr kilo. 

Sc.rce: Area c itiv, ted is eln!-&tel by the consultant f.c= a v-ariety of sources Including publisbed reports and studies as well a from data provided by the Regional and istrictAq:1c..1t.:z e'.icte.-.t Officers. T'e above are beat estirmates derived from an analysis of these various sources cut-led with field IntervIews. Data on producer's prices
&L O1.-ciLon ccsts ure fr &.Cve~l reports of the Marketing Levalopment Burenu, TAO/U,'TP, Ministry of Agriculture including Price Policy ReT:c-erlatlcns for the loS/!8,A;rIcta.arsl Price FKevlej, An-ex 1, Cereals and Arner 2, Oilse-ds, Annual Review of the Tanzania Coffee Industry, 1978, and 197S/Tq Price Review Ferort. (PrOductitn costs 
w.rs aduj.tod by tte consultant to Include value or labor inputs.) 

http:Aq:1c..1t
http:T.Shs.1.40


TABLE_ VIII-2
 

LABOR COSTS, TRADITIONAL AND IMPROVED PER HIECTARE
 

Number of Rate per 


Agricultural Labor Days Labor 


Crops Tradi- Im- Day 2/ 


tional proved (T/shs) 


Food crons:
 

Maize 107 140-/ 8.85 


Sorghum and
 

bulrush 120 84 8.85 


millet 3/
 

Cassava '42 200 8.85 


Rice 311 386 8.85 


Cash crops:
 

Groundnuts 160 219 8.85 


Sunflower 95 107 8.85 


Castorseed 55 126 8.85 


Sesame 123 150 8.85 


Cotton 167 2271 / 8.85 


Coffee 140 255 8.85 


1/ Average of three package improvement programs. 

2/ This is statutory minimum wage rate in effect since 

rural areas (farmers 18 years and ov'er). 

3/ Assumed same costs for finger millet.
 

4/ Estimated by the consultant.
 

Source: Same as Table VIII-l. 

Total Labor
 

Costs
 

Tradi- Im

tional proved
 

(T/shs)
 

946.95 1,239.00
 

1,062.00 743.40
 

1,256.70 1,770.00
 

2,752.35 3,416.10
 

1,416.00 1,938.15
 

840.75 946.95
 

486.75 1,115.10
 

1,088.55 1,327.50
 

1,477.95 2,008.95
 

1,239.00 2,256.75
 

1975 and applies to 
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TABLE VIII-3 
STALLHOLDER RETURN PER LABOR DAY, TRPADITIONAL VERSUS 

I.TROVED PRACTICES, BY MAJOR AGRICULTUPAL CROPS 

Improved
 
Crop Traditional (T/shs per labor day)
 

7.7 10.4-15.2 (range)- /
 

Maize 


Sorghum 4.9 12.4
 

Millets 4.9 12.4
 

Cassava 6.4 15.6
 

Rice (paddy) 4.6-9.92 / 10.9-12.4- /
 

Groundnuts 6.3 10.7
 

Sunflower 6.0 11.0
 

Castorseed 4.5 4.5
 

Sesame 6.8 13.8
 

Cotton 5.9 10.0
 

Coffee 22.4 35.8
 

I/ Range of three improvement packages.
 

2/ 4.6 = upland: 9.9 = i-rigated. 

3/ 10.9 = irrigated without chemical fertilizer; 12.4 irrigated 
with chemical fertilizer. 

Source: Same as Table VIII-1.
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only traditional crop showing a substantial net margin, and this is
 

largely due to the favorable coffee prices in recent years.
 

The increase in smallholders' return per labor day with improved
 

husbandry practices averages at least a doubliLng of the return in most 

cases. It is also important to note that by far the largest share of 

the input costs for the improved practices is still labor costs
 

(Table VIII-l).
 

3. 	Projected Benefits
 

An estimated implementation schedule was developed for adoption
 

of the improved agricultural practices reflecting the current programs
 

underway as well as additional expansion and the introduction of fur

ther actively-planned programs stimulated in part by the rural access
 

road improvement project. The schedule applies only to those small

holders that will be served by the 4.336 kilometers included within
 

the recommended rural access road program. Excluded are smallholders
 

living in the areas served by the reaining 2,759 kilometers of rural
 

access roads not on the district engineers' priority lists. Additionally.
 

trunk roads serve the study area. Recognition was given to the fact that
 

smallholders living in the vicinitv of trunk roads may or may not be at
 

the same time within zones of influence of the rural access roads. This
 

exclusion of smallholders outside the zones of influence of the rural
 

access r-oads program was accomplished by deducting 42.8 per cent of the 

total agricultural crop beneLit stream. 

The estimated implementation schedule of Table VIII-, shows that 

adoption of improved practices by the traditional smallholders for the 

three crops accounting for the largest amount of cultivated land (maize, 

sorghum and illets) will not be completed until the end of year 7, 1991. 

In contrast, the ceffee imnrovement program should have been completed 

by at least the end of 1984, which includes allowance for substantial lag. 

The benefit stream in Table VIII-5 is based only ,'pon increases 

in v'.eld, hich in turn is achieved by changing fr.m traditional to 

improved agricultural croi) husbandry. This change is botta the result 

of ongoinLg and act i',elv pLtanned agricu Iturail technology improvement 

programs Mnd Llie -, al iccess road iipmro voent ,)roc,,rami. .0'data exist 

whicl make it poss ble to accuratly measure the complementary contri

bution which each is mak.in, or the dlegree of success which oach would 
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TABLE VIII-4
 
PROJECTED IMPLEMENT.TION FOR ADOPTION OF IMPROVED AGRICULTURAL
 

PRACTICES BY T%\DITIONAL SYALLHOLDERS
 

Crop Year 

Crop 0 1 2 3 4 5 6 7 

(Accumulative percentage of total implementation)
 
I 

Maize 30 40 50 60 70 80 90 100
 

Sorghum 30 40 50 60 70 80 90 100
 

Millets 5 10 20 40 60 75 90 100
 

Cassava 10 20 40 65 100
 

Rice 10 15 35 65 100
 

Groundnuts 10 20 40 60 80 100
 

Sunflower 10 20 40 60 80 100
 

Sesame 10 20 40 60 80 100
 

Cotton 20 30 50 70 90 100
 

Coffee 100 100
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achieve without the other. 
 But one can logically assume that the
 

complementary contribution of the 
two working in tandem would be
 

much 	greater than if one or the other of the two programs did not exist.
 

An analogy can be drawn from the complementary operations of several
 

hydroelectric power dams 
on a 	river, in which the combined output is
 

much 	greater than if each of the dams were operated completely inde

pendently of the others. 
 In view of this reasoning, the consultant,
 

in consultation with other transportation experts, determined that
 

the improved rural access roads would add about 60 per cent 
of the
 

benefit to the total effort to brin 
about the adoption of an improved
 

agricultural practices program. 
The benefit stream of Table VIII-5
 

has thus been reduced to reflect this additional 40 per cent reduction
 

in benefits attributable to the rural 
access road improvement program.
 

4. 	Internal Rate of Return
 

The net agricultural crop benefits of Table VIII-5 
are trans

ferred to Table VIII-6 and total net benefits for the project are
 

determined by deducting the net annual road maintenance costs of T/shs
 

44,725,000 (U.S. $5,590,600) from the agricultural benefits.- Dis

count values of the total net benefits at rates of 25 and 15 per cent
 

give 	an internal rate of return through interpolation of 17.3 per cent.
 
This 	indicates that the rural 
access road improvement program has a
 

strong economic justification based upon an accepted standard of 10
 

per cent as representative of the opportunity 
cost of capital fur the
 

Tanzanian economy. 
 Since the cost and margin data are on an individual
 

hectare basis with the net margins averaging about double (improved
 

over traditional), calculations of internal rates of 
return for each
 

of the three regions in the study would come up with about the same 

results as for the three regions combined. 

It should also be 
noted that if data had been available for
 

measurina the producer iurplus of additional crops grown in the study 

areas, the internal rate of return w.;ould be even larger. Among these 
are truits and vegetables and grain legumes grown in various parts of 

the stud,; areas with substantial expansion being promoted, especially 
in the Dodoma reogion, and bananas, suigarcane and pyre2thrum in Same 

and !wanga. 

I/ -1he annual road maintenance costs associated with the improved road 
program are net in that the present annual maintenance cost of about T/shs
1.,200 per kilometer have been deducted from the above costs. 
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TABLE VIII-5
 
BENEFIT STREAM OF MAJOR AGRICULTURAL CROPS ASSIGNABLE TO THE
 

RURAL ACCESS ROAD 

End of End of 

Evaluation Calendar 


Year Year 


0 1984
 

1 1985 


2 1986 


3 1987 

4 1988 


5 1989 


6 1990 


7 1991 


8 1992 


9 1993 


10 1994 


11 1995 


12 1996 


13 1997 


14 1998 


15 1999 


16 2000 


17 2001 


18 2002 


19 2003 


20 2004 


REHABILITATION PROGR.I, COMBINED 

Food Crons
 
.Iaize Sorghum Millets 


(T/shs 000)
 

10,477 15,399 3,049 


13,069 19,249 6,097 


15,683 23,098 12,194 

18,297 26,948 18,292 


20,911 28,873 22,862 


23,525 34,648 27,435 


26,192 38,497 30,A84 


26,192 38,497 30,484 


26,192 38,L97 30,Z,84 


26,192 38,497 30,484 


26,192 38,497 30,'84 


26,192 38,497 30,484 


26,192 38,497 30,484 


26,192 38,497 30,484 


26,192 38,497 30,484 


26,192 38,497 30,484 


26,192 38,497 30,484 


26,192 38,497 30,484 


26,192 38,497 30,484 


26,192 38,497 30,L'S, 


STUDY REGIONS 

Cassava Rice
 

748 137
 

1,495 320
 

2,430 595
 
3,738 916
 

3,738 916
 

3,738 916
 

3,738 916
 

3,738 916
 

3,738 916
 

3,738 916
 

3,738 916
 

3,738 916
 

3,738 916
 

3,738 916
 

3,738 916
 

3,738 916
 

3,738 916
 

3,738 916
 

3,738 916
 

3,738 916
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TABLE VIII-5
 

BENEFIT STREAn OF MAJOR AGRICULTURAL CROPS ASSIGNABLE TO THE
 

RURAL ACCESS ROAD REHABILITATION PROGRAM, COMBINED STUDY REGIONS
 

Cash Crops 

End of End of Ground- Sun- Total
 

Evaluation Calendar nuts flower Sesame Cotton Coffee All
 

Year Year (T/shs 000) Crops
 

0 1984
 

1 1985 653 307 46 252 5,591 36,659
 

2 1986 1:307 613 92 421 5,591 48,254
 

3 1987 1,960 919 139 589 5,591 63,198
 

4 1988 2,614 1,225 185 757 5,591 78,563
 

5 1989 3,267 1,532 232 841 5,591 88,763
 

6 1990 3,267 1,532 232 841 5,591 101,725
 

7 1991 3,267 1,532 232 841 5,591 111,290
 

8 1992 3,267 1,532 232 841 5,591 111,290
 

9 1993 3,267 1,532 232 841 5,591 111,290
 

10 1994 3,267 1,532 232 841 5,591 111,290
 

11 1995 3,267 1,532 232 841 5,591 111,290
 

12 1996 3,267 1,532 232 841 5,591 111,290
 

13 1997 3,267 1,532 232 841 5,591 111,290
 

14 1998 3,267 1,532 232 841 5,591 111,290
 

15 1999 3,267 1,532 232 841 5,591 111,290
 

16 2000 3,267 1,532 232 841 5,591 111,290
 

17 2001 3,267 1,532 232 841 5,591 111,290
 

18 2002 3,267 1,532 232 841 5,591 111,290
 

19 2003 3,267 1,532 232 841 5,591 111,290
 

20 2004 3,267 1,532 232 841 5,591 111,290
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TABLE VIII-6
 
SU4tARY OF NET AGRICULTURAL CROP BENEFITS, ROAD MAINTENANCE COSTS
 

AND INTERNAL RATE OF RETURN
 

End of End of Net Agri- Less Road Total Discounted 
Evaluation Calendar cultural Mainten- Net Values (%) 

Year Year Crop Benefits ance Costs Benefits 25 15 
(T/shs 000) 

0 1984 

1 1985 36,659 44,725 - 8,066 - 6,453 - 7,014 

2 1986 48,254 44,725 3,529 2,259 2,668 

3 1987 63,198 44,725 18,473 9,458 12,146 

4 1988 78,563 44,725 33,838 13,860 19,349 

5 1989 88,763 44,725 44,038 14,431 21,896 

6 1990 101,725 44,725 57,000 14,939 24,641 

7 1991 111,290 44,725 66,565 13,959 25,022 

8 1992 111,290 44,725 66,565 11,170 21,760 

9 1993 111,290 44,725 66,565 8,933 18,924 

10 1994 111,290 44,725 66,565 7,149 16,455 

11 1995 111,290 44,725 66,565 5,718 14,305 

12 1996 111,290 4A,725 66,565 4,573 12,441 

13 1997 111,290 44,725 66,565 3,661 10,817 

14 1998 111,290 44,725 66,565 2,929 9,406 

15 1999 111,290 4A,725 66,565 2,343 8,181 

16 2000 111,2q0 44,725 66,565 1,870 7,116 

17 2001 111,290 44,725 66,565 1,498 6,184 

18 2002 111,290 44,725 66,565 1,198 5,378 

19 2003 111,290 A4,725 66,565 959 4,630 

20 200A 111,290 44,725 66,565 765 4,067 

Total 	 115,219 238,422
 

Total investment cost of road (TIC) 	 (-)210,000 210,000
 
(US S26,250,000)
 

Difference between discounted benefits and TIC (-) 94,781 28,422 

By interpolation the internal rate of return equals 17.3. 
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Another possible source of benefit is that from livestock. Al
though the improved roads will certainly benefit the livestock industry 

in terms of providing access 
for the visits of livestock development 

officers and other governmenal officials, as well as for the delivery 

of such inputs as dip chemicals, the use of trucks for moving live
stock from the villages to the first market is not a common practice 

in Tanzania. In fact, other than for occasional movements of small 

animals (sheep and goats) mostly out of the region, trucks are rarely
 

used at the present time. Discussions by the consultant with numerous
 

livestock specialists throughout the study 
areas and in Dar es Salaam
 

revealed that most of 
the specialists believed any real introduction
 

of trucks 	for hauling livestock and especially cattle would be a long
 

way off. 	 Mr. [Harry Carpenter, Livestock Marketing Officer with
 

TAI-U/ThMC 	described the problem as follows: 

One of the first problems that will be en
countered in adopting the use of truck 
transportation of livestock will be the 
restructuring of the thinking of the in
volved people in the livestock industry
 
toward a different approach to livestock
 
movement. 	I/
 

In view of the uncertainty surrounding the acceptance by the industry 

of truck transportation, the consultant decided not to pursue 	the
 

matter further. 

An additional consideration is that even if it were assumed that
 

a change toward trucks might begin to occur, anything less than ten
 

years would appear overly optimistic In those circumstances, benefits 

which are substantially down the discount scale rapidly lose their 

present value, and thus their contribution is not significant unless 

one 
is [al-i g ..'it: a !,. larva numbers. 

The noncnnti-lab!, t ,e:.:trcmely important social benefits as
seciatod Yi, inr "-:, .cc ashava already been thoroughly discussed 

in other 7trr of:.port, and thus will not be repeated here. 

C. 	 Emnlovment Ke:u- lits 

An .dditio'nal benefit 'whichdoes need to be mentioned and which can 

be lani id__ is t :!t ,of tile additional employment a r:ising rom thu road 

improvement program and, in particular, the maintenance program 

I/ Letter to the General Manager, TLC. Dar es Salaam, Livestock 
Transpo rta tion i Truck, Miv A, 1979. 



which will continue in effect under expatriate supervision for an
 

additional three years after completion of the road rehabilitation
 

program.
 

The road rehabilitation program is designed 
to utilize manpower
 

from Comorks, and thus it 
 may or may not have to call upon local labor
 

to fill in as needed. But the formalized maintenance program to ac

company and to continue beyond the rehabilitation program will provide
 
very substantial employment for local labor. 
 The maintenance program
 

as now scheduled will begin near 
the end of year 1 of the rehabilita

tion program, or as soon as 
sufficient roads have been rehabilitated so
 

that maintenance can begin. 
 The program will then continue through the
 

three years of the rehabilitation program, expanding as additional roads
 

are completed so that by the end of 
the three-year rehabilitation pro

gram, the full fozce of the maintenance crew will have been engaged.
 

The scheduled maintnance program under expatriate supervision would
 

then continue for an additional three years. Beyond that period, suf

ficient Tanzanian supervisory personnel, machine operators, labor fore

men 
and workers will have been trained to continue the program without
 

the assistance of the e:patriates.
 

By the end of year 3 of the rehabilitation program, the maintenance
 

program then in 
lull operation will require the employment of 4,560 local
 

laborers for the three regions. On 
an individual region basis, Dodoma
 

will require 2,530, Singida 1,400, and the Same/Awanga districts of Kili

manjaro 630. 'ages to he 
paid the local laborers are T/shs 300 per month,
 

equivalent to fThs 3,600 per year. 
 The total annual wage bill is thus 

T/shs 16,416,000, while on a regional basis it will be: 

Dodoma -- T/shs 9,108,000 
Singida -- Tshs 5,010,000 
Same/Awang, -- T/shs 2,268=,00 

These additional employment benefits will nrovide a very substantial
 

boost to the families of the Laborers and to 
the local villages in which
 

they live. This is especiallv so when one considers that 
the return 

per labor day for the traditional smallholder ranges From T/shs 4.5 

to about T/shs 8.0.
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POIUIAI'ON DISTRIBUTION IN PEN 
TAILE A- IV-1 

CENT M' DISI'RICT AND ADMINISTRATIVE DIVISION, 1978 

Region )istrict 
Administrative 

Division 
Per Cent Distribution 

by )ivision 
Per Cent Distribution 

by District 

I)odomna l)oduoII, RUlIra [ itiso 
Chamw i no 
Mvumni 

Mwitiki.ra 
Chipanga 
Bahi 
Makangwa 
Mund uiii 

10.69 
13.76 
14.55 

13.08 
11.54 
12.75 
10.31 
13.32 

Total 100.00 28.47 

Dodoma Urban llolnbo lo 
K ikonilo 
Nala 
Mpunguz i 

Urban Cent.er 

21.16 

15.45 
I .06 
9.89 

39.44 

Total 100.00 16.32 

Mpwapwa Mpwapwa 
Kibakwe 
MIa].i 
Zoissa 

Kongwa 
Rudi 

24.92 
13.71 

19.29 
12.70 

14.81 
14.57 

Total 100.00 26.83 

Source: 1978 Census of Population, Bureau of Statistics (Provisional data). 



POPUILATIoN )ISTRIBUTION IN PER 
TABLE A-PV-2 

CENT BY I)ISTRICT AND ADMINISTRATIVE DIVISION, 1978 

Region District 

Administrative 

Division 

Per Cent Distribution 

by Division 

Per Cent Distribution 

by District 

l)odoma Kolnloa Kondoa 
Moodo 
Fa rkwa 
Kwamit o ro 
Pal i 
Go ilia 

Bereko 

Kolo 

11 .45 
17. II 
5.33 
9.44 

18.61 
10.17 

16.26 

11.63 

Total 100.00 28.38 

S ingi da Singida Rural 1hanja 
ikung i 
Mungaa 

Mtinko 

Mgori 
liongero 

11.50 
13.68 

11.81 

27.20 

10.34 

25.47 

Total 100.00 34.81 

Si.ngida Urban 9.10 

lramba Ki rui i-

Ndugut i 

Kinyangiri 

Kinampand a 
Kisiriri 

Ndago 

SI1llui 

13.19 

17.86 

11.22 

12.26 
15.06 

15.57 

14.84 

Total 100.00 39.41 

Source: 1978 Census of Population, Bureau of Statistics (Provisional data). 



POPULATION DISTRIBUTION IN PER 
TABLE A-IV-3 

CENT BY )ISTRICT AND ADMINISTRATIVE DIVISION, 1978 

Region 1)istrict 
Ad ministr-1tive 

)ivision 
Per Cent Distribution 

by Division 
Per Cent Distribution 

by District 

Sin id HManyoiii Manyoni 
ILigi 
Manyoni Vijij tni 
Kint inku 
Nkonko 

15.00 
17.48 
12.91 
18.00 
36.61 

Ki1 iman-
i a ro 

Same Same 
Mwembe Mbaga 
Gonja 
Chome/Su j i 
Mamba Vunta 

Ndungu 

Total 100.00 

11.27 

19.76 
13.32 
17.59 
17.73 

20.33 

16.68 

Mwanga Ugweno 
Usangi 
Mwanga 

Lembeni 

Total 100.00 

34.00 
27.18 
18.66 

20.16 

64.49 

Total 100.00 35.51 

Source: 1978 Census of Population, Bureau of Statistics (Provisional data). 



TABLE A-IV-4
 

TOTAL DODOMA EMPLOYMENT AND EARNINGS,
 

Sector 


Agriculture, hunting, forestry,
 

and fishing 


Mining and quarrying 


Manufacturing and handicrafts 


Electricity and water supply 


Construction 


holesale and retail trade,
 

restaurants and hotels 


1976
 

Number of 

Establish-

ments 


18 


2 


27 


5 


6 


47 


Transport, storage, communications 22 


Finance, insurance, real estate, and
 

business services 6 

Pifblic -idministratinn -nd 
services 

onmmunity 

70 

Total 203 

1/ Failure of column to add to total is due to 


Total
 
Total Earnings
 

Employees (Million T/shs)
 

642 2.7
 

632 4.8
 

1,300 5.7
 

816 4.4
 

2,103 9.2
 

1,107 5.4
 

2,714 18.7
 

109 0.8
 

7,956 73.8
 

/
17,379 125.6
 

rounding.
 

Source: Bureau of Statistics, Dar es Salaam (unpublished data).
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TABLE A-IV-D
 
DODCIA URBAN EMPLOYMENT AND EARNINGS,
 

Sector 


Agriculture, hunting, forestry,
 
and fishing 


Mining and quarrying 


Manufacturing and' handicrafts 


Electricity and water supply 


Construction 


Wholesale and retail trade,
 
restaurants and hotels 


1976 

Number of 
Establish- Total 
ments Employees 

4 106 

2 632 

21 1,210 

2 602 

3 1,264 

43 1,096 

Transport, storage, communications 14 1,920 

Finance, insurance, real escate, 
and business services 6 109 

Public administration and community 
services 36 5,022 

Total 131 11,961 

Note: Does not include subsistence farming.
 

Source: Bureau of Statistics, Dar es Salaam (unpublished data).
 

Total
 
Earnings
 

(Million T/shs)
 

0.4
 

4.8
 

5.4
 

3.4
 

5.6
 

5.3
 

15.2
 

0.8
 

48.3
 

89.2
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TABLE A-IV-6
 
DODOMA RURAL EMPLOYMENT AM) EARNINGS, 

1976
 

Number of Total
 
Establish- Total Earnings
 

Sector ments Employees (Million T/shs)
 

Agricultnre, hunting, forestry,
 
and fishing 6 130 0.4
 

Construction 1 263 1.5 

Transport, st.orage, communications 2 759 3.2
 

Public administration and
 
community services 10 1,176 8.3
 

Total 19 2,328 13.4
 

Source: Bureau of Statistics, Dar es Salaam (unpublished data).
 

TABLE A-IV-7
 
KON'DOA EMPLOYMENT AND EARNINGS, 1976
 

Number of Total
 
Establish- Total Earnings
 

Sector ments Employees (Million T/shs)
 

Agriculture, hunting, forestry,
 
and fishing 3 139 0.7
 

Manufacturing and handicrafts 4 15 -

Electricity and water supply 1 46 0.2
 

Construction 1 305 1.0
 

Transport, storage, communications 3 12 0.1
 

Public administration and
 
community services 12 760 
 10.8
 

Total 24 1,277 12.8
 

Source: Bureau ot Statistics, Dar es Salaam (unnublished data). 
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TABLE A-IV-8 

MWAPWA EMPLOYMENT AND EARNINGS, 1976 

Number of Total
 
Establish- Total Earnings
 

Sector ments Employees (Million T/shs)
 

Agriculture, hunting, forestry,
 
and fishing 5 267 1.2
 

Mining and quarrying -  _
 

Manufacturing and handicrafts 
 2 75 0.3
 

Electricity and water supply 2 168 
 0.8
 

Construction 
 1 271 1.1
 

Vbolesale and retail trade,
 
restaurants and hotels 
 4 11 

Transn)rt, storage, communications 3 23 0.1
 

Finance, insurance, ral estate 
and business services 

Public administration and 
community services 12 998 6.5 

Total 29 1,813 10.0
 

Source: Bureau of Statistics, Dar es Salaam (unpublished data).
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TABLE A-IV-9
 
TOTAL SINGIDA EMPLOYMENT AND EARNINGS,
 

1976
 

Number of 
 Total
 
Establish- Total Earnings


Sector 
 ments Employees (Million T/shs)
 

Agriculture, hunting, forestry,
 

and fishing 17 
 581 2.8
 

Mining and quarrying  - _
 

Manufacturing and handicrafts 
 12 23 0.1
 

Electricity and water supply 
 4 479 2.0
 

Construction 
 5 661 2.5
 

Wholesale and retail trade,
 
restaurants and hotels 
 33 655 3.0
 

Transport, storage, communic ions 
 7 105 0.7
 

Finance, insurance, real estate
 
and business services 
 6 100 0.9
 

Public administration and
 
community services 66 
 3,640 22.6
 

Total 150 6,244 34.6
 

Source: Bureau of Statistics, Dar es Salaam (unpublished data).
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TABLE A-IV-10 
SINGIDA URBAN EMPLOYMENT AND EARNINGS, 

1976 

Number of Total
 
Establish- Total Earnings


Sector ments Employees (Million T/shs)
 

Agriculture, hunting, forestry,
 
and fishing 5 
 305 1.5 

Mfining and quarrving - _ _ 

Manufacturing and handicrafts 4 17 0.1
 

Electricity and water supply 2 
 427 1.8
 

Construction 
 3 361 1.4
 

Vholesale and retail trade,
 
restaurants and hotels 
 26 579 2.8 

Transport, storage, communications 3 33 0.2 

Finance, insirance, real estate 
and business services 4 77 0.6 

Public adriniiistratiun and 
community services 
 25 1,073 7.0
 

Total 72 2,868 15.4
 

Source. Bureau of Statistics, Dar es Salaam (unpublished data).
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TABLE A-IV-1l
 
SINGIDA RURAL EMPLOYMENT AND EARNINGS,
 

1976
 

Number of Total
 
Establish- Total Earnings


Sector 
 ments Employees (Million T/shs)
 

Agriculture, hunting, forestry,
 
and fishing 4 30 
 0.1
 

Mining and quarrying - - _
 

Manufacturing and handicrafts 
 4 2 - 1/ 

Electricity and water supply - -


Construction - _
 

Wholesale and retail trade,
 
restaurants and hotels 2 6 /
 

Transport, storage, communications - -

Finance, insurance, real estate
 
and business services  -

Public administration and
 
community services 9 1.5
330 


Total 19 368 1.7 2/
 

I/ Less than 0.05.
 

2/ Failure of column to add to total is due to rounding.
 

Source: Bureau of Statistics, Dar es Salaam (unpublished data).
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TABLE A-IV-12
 
IRAMBA EMPLOYMENT AND EARNINGS, 1976
 

Number of Total
 
Establish- Total Earnings


Sector 
 ments Employees (Million T/shs)
 

Agriculture, hunting, forestry,
 
and fishing 4 
 114 0.4
 

Mining and quarrying -  _
 

Manufacturing and handicrafts 
 3 3 1/
 

Electricitv and water supply 12
1 1/
 

Construction 
 1 73 0.4
 

1lolesale and retail trade,
 
restaurants and hotels 1 19 1/
 

Transport, storage, communications 1 3/
 

Finance, insurance, real estate
 
and business services 1 13 0.1
 

Public administration and
 
community services 
 12 1:083 6.7
 

Total 24 1,320 7.8 2/
 

1/ Less than 0.05.
 

2/ Failure of column to add to total is due to rounding.
 

Source: Bureau of Statistics, Dar es Salaam (unpublished data).
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TABLE A-IV-13
 
MANYONI DIPLOYMENT AND EARNINGS, 1976
 

Number of Total
 
Establish- Total Earnings
 

Sector ments Employees (Million T/shs)
 

Agriculture, hunting, forestry,
 
and fishing 4 132 0.6
 

Mining and quarrying - -


Manufacturing and handicrafts 1 1 1/
 

Electricity and water supply 1 40 0.2
 

Construction 1 227 0.8
 

Wholesale and retail trade,
 
restaurants and hotels 
 4 51 0.2
 

Transport, storage, ccmamunications 3 69 0.4
 

Finance, insurance, real estate
 
and business services 1 10 0.1
 

Public adminis;ration and
 
communitv ser ices 20 1,154 7.4
 

Total 35 1,684 9.8 2/
 

1/ Less than 0.05.
 

2/ Failure of column to add to total is due to rounding.
 

Source: Bureau of Statistics, Dar es Salaam (unpublished data).
 

A-12
 



TABLE A-IV-lL
 
SAME/MWANGA EMPLOYMENT AND EARNINGS, 1976
 

Number of Total
 
Establish- Total Earnings
 

Sector ments Employees (Million T/shs)
 

Agriculture, hunting, forestry, 
and fishing 5 857 2.9 

Mining and quarrying 1 27 0.1 

Manufacturing and handicrafts - - -

Electricity and water supply 1 64 0.3 

Construction 1 373 1.3 

.holesale and retail trade, 
restaurants and hotels 5 255 M 

TranspurL, sLUra,4e, cuiuuunicauions 1 6 

Finance, insuraace,. real. estate 
and business srvices - -

Public administration and 
community services 17 1,905 13.4
 

Total 31 3,487 18.9
 

Source: Bureau of Statistics, Dar es Salaam (unpublished data).
 



TABLE A-IV-15 
NATIONAL EIPLOYMENT AND WAGE BILL BY MAJOR SECTORS 

(1973-1976) 

Em l o y m e n t ?,, .>entage Annual Wage Bill Percentage 

Change (Million T/shs)3/ Change 
Sector 173/ 1.976/ 1973-7o 1973- / 19762/ 1973-76 

Agriculttlre, hunting, 
forestry and fishing 109,047 132,343 +21.4 273.2 409.4 +49.9 

Mining and quarrying 5,01-3 5,241 + 4.5 31.8 33.9 + 6.6 

Manufatiuring and 
lhindicralts 59,336 75,003 +26.4 315.0 454.8 +44.4 

Electricity and water 
SII)l)ly 18,904 12,839 -33.1 83.7 56.6 -32.4 

Constiruction 104,777 42,820 -60.9 280.8 20&.6 -26.4 

Wlusalc and retail 
t rade, restauralLs 
and hotels 26,713 37,978 +42.2 179.3 220.9 +23.2 

Transport, storage 
aind coimmun icat ions 38,115 52,167 +36.9 1 284.2 411.5 +44.8 

F inance, insurance, real 
estate and business 
scrvices 6,515 9,080 +39.4 77.9 110.3 +41.6 

Publ Ic administration 
and community services 104,083 110,782 - 6.4 629.6 820.0 +30.2 

Total 472,505 478,253 + 1.2 2,155.5 2,724.1 +26.4 

I/ 'Th Economic Survcy, 1977-78, United Republic of Tanzania, printed by The Government Printer, 1979, p. 44. 
2/ Bureaui of Statistics (unpublished figures). 
3/ Crrunt prices. 



PRO.JIECTIONS OF POPULATION 
TABILE A-IV-16 
BY A1M [NISTRATIVE ) IVISION, 1978-1990 

Region 1)is;t r ic L 
Aduiiiii,trative 

Division 
IlIuldt ion 

1978 

Per Cent Distribution 
by Division 

1978 1990 

Annual Average 
Growth Rate 

1978-1990 (,") 
Population 

1990 

Dodoma 

Dodolma 

I)odoma Ruti-a! 

District 

Dodoma Urban 

Distriet 

I t isv 
Clliamwjino 
Mlvuii 
Mwitikia 
Ch i iang 
Bali 
Makangwa 
MiUndemu 

Tottl 

lIhmlbo lo 
Kikombo 
Na a 
M1unguz i 

lotal. 

29 585 
38,066 
!(4 , 282 
36,216 
31 9z0 
35 29 
28, 526 
3o 827 

270,737 

33,559 
"2'4 501) 
22, 30 1 
15,66t, 

96 04 

10.7 
13.8 
lq.5 
13.1 
11.5 
12.8 
10. 3 
13.3 

100.0 

35.0 
25.5 
23.2 
16.3 

100.0 

10.8 
13.8 
14.6 
13.1 
11.5 
12.7 
10.2 
13.3 

100.0 

35.3 
25.4 
23.2 
16.1 

100.0 

2.1 
2.0 
2.0 
2 0 
1.9 
2.0 
2.0 
2.0 

2.0 

3.5 
3.5 
3.6 
3.3 

3.5 

38,000 
48,000 
51 ,000 
!6 ,000 
40, 00 
45,000 
36,000 
47,000 

351 ,000 

51 ,000 
37,000 
34,000 
23,000 

145,000 



TABLE A-IV-17 
PROJECTIONS OF POPULATI ON BY A)M[NISTRATIVE DIVISION, 

1978- 1990 

Plr Cent Distribution 
Adminisirative PopuliLion by Division 

Regiu 1, Division 1978 1978 1990District 


Dodoma Mwapwa Ipwapwa 65,173 24.9 25.1 
Kilbakwe 35,844 13.7 13.6 
Hlali 50,448 19.3 19.3 
Zoissa 33,225 12.7 12.7 
Kongwa 38,740 14.8 14.9 

Rudi 38,095 14.6 14.4 


I)istL [CL Total 261 , 25 i00.0 100.0 

Dodoma Kondoa Kondoa 
 31 , 513 .11 .5 11.4 
Hondo 47,076 17.1 1.7.2 
Farkwa 14,676 5.3 5.1 
Kwamtoro 25,977 9.4 9.5 
Pahi 51,208 18.6 18.7 

Gouima 27,963 10.2 10.1 

Bereko 44,715 16.3 16.4 

Kolo 31,954 11.6 11.6 


D)istrict Total 275,082 100.0 100.0 


Region Total (witLhout Dodoma town) 909,386 


Annual Average
 

Growth Rare 

1978-1990 (7) 

3.2 

3.2 

3.1 

3.1 

3.1 

3.1 


3.1 


2.2 


2.2 

1.7 

2.3 

2.3 

2.1 

2.3 

2.1 


2.2 


2.8 


Population
 
1990 

95,V00
 
52,000
 
73,000
 
48,000
 
56,000
 
55,000
 

379,000
 

41,000
 

61,000
 
18,000
 
34,000
 
67,000
 
36,000
 
59,000
 
41,000
 

357,000
 

1,232,000
 



'TAB1.E A- IV-1I
 
PROJECTIONS OF POPtILAO'Io;N BY AOMINISTRATIVE I)[VISION, 1978-1990
 

Per Cent Distribution Annual Average 
Adminristrative Population by Division 
 Growth Rate Population


Region District Division 
 1978 1978 1990 1978-1990 (7) 1990
 

Singida Singi da Rtural Ihanja 2',597 11.5 11.3 2.7 34,000
 
Ikunji 29 ,242 13.7 13.6 2.9 41,000
Htulgaa 25 ,22 .' I .8 11.9 2.8 35,000
 
MLtinko 58,1.33 27.2 27.4 2.9 
 82,000
 
Hgori 2'2 ,09 i 10.3 10.2 2.6 30,000
I 1ongero 54 ,!138 25.5 25.6 2.8 76,000 

l)ist rict Total 213- 732 100.0 100.0 2.8 298,000
 

Si ngida Iraiiba Kirunii 31 ,92 j 13.2 13.0 2.3 42,000 
Ndtugut 1 4-3,220 17.9 18.1 2.5 58,000

Kiiyangiri 27,45 11.2 11.2 2.4 36,000 
Kinauip:lnda 29,679 12.3 12.3 2.5 40,000
Ksiriri 36,45.'1 15.0 15.0 2.3 48,000
 
Ndago 37,69o 15.6 15.7 
 2.6 51,000
 
Shelti 35,886 14.8 
 14.7 2.3 47,000
 

District Total 242,003 100.0 100.0 2.4 322 000
 



TA BIE A- IV- 19 
PROJ ,CT1ONS OF POPUIATr H)N BY ADMINISTRATIVE DIVISION, 1978-1990 

Per Cent Distribution Annual Average 
Administr:itive Population by Division Crowth Rate Population 

Region District Division 
 1978 1978 1990 1978-1990 (Z) 1990
 

Singida ayon i Manyoni 15,358 15.0 15.2 2.2 20,000 
Itig! 17,905 17.5 17.6 2.1 23,000 
Manvon i Vijijini 13,214 12.9 12.6 1.6 16,000 
Kintinku 18,434 18.0 18.0 1.9 23,000 
Nkonko 37,492 36.6 36.6 2.1 48,000
 

Distrct Total 102,403 100.0 100.0 2.2 L30,000 

District Total is % of 
In ion - 16.7 - 15.4 -

Sin ida Urban 55,392 9.1 11.2- 4.5 95,000 

Rugion Total 614,030 - 2.7 845,000 

1/ Per cent of regional total. 



'ITABIE A-IV-20
 
PROJECTIONS OF 'OPLI ATION BY ADMINISTRATIVE, DIVISION,
 

1978-1990 

Region District 
AdministraLive 

)ivision 
Population 

1978 

Per CentIDistribution 
by Division 

1978 1990 

K Ili man-
jaro 

Same Same 
MwemIbe Mbaga 
L;,,nja 
(:hlkoe/'Suj L 
Mlilhba Vunta 

District Total 

15, ()80 
26 ,429 
17,800 
2 1,524 
2-3,716 

9dmgi27,176 

1 33,725 

11.3 
19.8 
13.3 
17.6 
17.7 

20.3 

100.0 

11.5 
19.8 
13.3 
17.7 
17.5 
20.2 

100.0 

IDistricL Total 
of Reg i on1 

as Z 
14.8 

Ki I iilian-
jaro 

wan Ugweno 
Usangi 
N,:inga 
l.eibeni 

25,032 
20,013 
13,742 
14,843 

34.0 
27.1 
18.7 
20.2 

34.0 
27.2 
18.7 
20.1 

District Total 73,630 100.0 100.0 

DistriCt Total 
of Region 

as 7 

8.2 

Annual Average
 
Growth Rate 

1978-1990 (7) 


3.2 

2.8 
2.9 

2.9 

2.8 

2.8 


2.9 


2.6 

2.8 

2.7 

2.5 


2.7 


Population
 
1990
 

22,000
 
37,000
 
25,000
 
33,000
 
13,000 
38,00)
 

188,000
 

34,000
 
28,000
 
19,000 
20,000
 

101,000 



APPENDIX A-IV-D 

Regional water supply summaries and a discussion of procedures are
 

presented as follows:
 

-- Dodoma region--Individual village system "assessments of priority"
1/

included in the ater M4az_,r Plan Dodoma- were ossigned to each ,f the 

administrative divisions. The number of systems ranged from a low of 

1 system per division to a high of 11 systems per division. In terms 

of individual system assessmeut the range of priority points covered a 

range of 3.3 (adequate) to 12.0 (inadequate). 

A two-step process was employed to develop a uniform index for each
 

of the administrative divisions. The first step was to calculate the
 

average administ:ative division raw score from the individual system score
 

presented in the Master Plan. The second step was to array all avecage
 

scores, per division, in five unified categories, e.g., a range of 3.3 to
 

7.2 produced the ranking schedule: 3.3-,.0 (Good); 4.1-4.8 (Above Average); 

4.9-5.6 (Average); 5.7-6.4 (Below Average); and 6.5-7.2 (Poor). It is 

felt that the large number of systems in the sample produced a reasonable 

framework for relative division level ranking. The results of the applica

tion of t L rurai . jttr Suupply relative index method are presented in 

Table A-IV-21. 

--Singida region--lie individual system inventories presented in the 

Water Master Plan Siigi(a--2 Were employed to develop relative indices for 

each of the adiLnistrative divisions. Each of the 307 system inventories 

included a separate section to indicate "problems" with the system. The 

si:: problems whiich would 'e indicated were 1) "insufficient water," 2) "too 

far from village homes," 3) "poor organization," 4) "contamination," 5) "fuel 

shortage," and 6) "poor maintenance." For the purposes of this assessment, 

only three categories were used--suppLy, distance and contamination. If one 

of these categories of orohlems was cited for a particular system, the system 

was considered inadeerrat,. The raw data o-, each system were arranced ac

1/ Water T'hster Plai Dodoma .eiion, Ainistry ol Water Development and PoweL,
 
Vol. 2, Section :, 1074.
 
2/ Sin ida Reion Water R~esources Survey, Australian Develonment Assistance
 
Bureau, oL%. 2B 'C, .,ay" 1978.
IA, and 

A- 20
 



TABLE A-!V-21 
DODOMA REGION RURAL WATER SUPPLY 

District 
Administrative 

Division 

Dodoma Rural Itiso 
Chamwino 
Mvumi 
Mwitikira 
Chipanga 
Bahi 
Makangwa 
Mundemu 

Dodoma Urban Hombolo 
Kikombo 
Nala 
Mpunguzi 

Mpwapwa Mowapwa 

Kibakwe 
Mlali 

Zoissa 
Kongwa 
Rudi 

Kondoa Kondoa 
Mondo 
Farkwa 

Kwamtoro 
Pahi 
Goima 
Borek o 
Kolo 

Relative
 
Water Supply
 

Index
 

Poor (5)
 
Above Average (2)
 
Average (3)
 
Average (3)
 
Average (3)
 
Average (3)
 
Average (3)
 
Average (3)
 

Above Average (2)
 
Above Average (2)
 
Above Average (2)
 
Above Average (2)
 

Above Average (2)
 

Good (1)
 
Above Average (2)
 
Above Average (2)
 
Good (1)
 
Above Average (2)
 

Poor (5)
 
Average (3)
 
Above Average (2)
 
Poor (5)
 
Average (3)
 
Poor (5)
 
Above Average (2) 
Poor (5)
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cording to the administrative division in which the system is sited. The
 

next steps involved 1) differentiations between the number cf adequate
 

and inadequate systems for each division, 2) calculating the ratio of 

inadequate svites as a per *ent of total systems, 3) arraying the range 

of percentces !-v. district, L) establishing five intervals of adequacy 

based on the ratio of inadequate systems to total systems For the region,
 

and 5) assigning the interval scores (1, 2 .5) to each administrative
 

division. The results of the ranking procedure are presented in Table A-IV-22.
 

-- Kilimanjaro region (Same/Mwanga Districts)--The detailed inventory 

of all existing water supply systems incli4ded .:n the Water Master Plan

1/ 

Kilimanjaro Regiorri was used as the framework for the relative water supply
 

indexing b'., administrative division. Each of the 158 supply systems was 

assigned to the appropriate administrative division, and the corresponding 

water capacities in cubic meters a day were recorded. The second step in

volved calculation of administrative division daily water requirements in 

cubic meters as a function of the 1978 population and under the Master Plan 

assumption of 54 liters per day per person for the Kilimanjaro region. This 

requirement, cited in the Plan, reflects the urbanization of Same, the 

~nsall'c~nato *istiht~n 'te -d~ th-!i~s ! !ttern ther o f 

region. 

The final stun involved i) computing the per cent of the daily require

ment met with existin-, system capacicies by administrative division, 2) ar

raying the percentagw-''for the district, , 3) stipulating the 5 equal i: -er
vals for the region, and *) assigning the resultant index to each division. 

Table A-IV-23 pr ,sents a diop lay of the water system adequacy index for the 

Same and Mwanga districts of the Kilimanjaro regi'>i. 

1/ tater Master Pian Kilimanjaro Region, Japan International Cooperation 
Agency, Vol. VI, 1977. 
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TABLE A-IV-22
 
SINGIDA REGION RURAL WATER SUPPLY
 

District 


Singida Rural 


Iramba 


Manyoni 


Administrative 


Division 


Ihanja 

Ikungi 

Mungaa 

Mtinko 

Agori 

Ilongero 


Kirumi 

Nduguti 

Kinyangiri 

Kinampanda 

Kisiriri 

Ndago 

Shelui 


Manyoni 


Itigi 

Manvoni Vijijini 


Kintinku 

Nkondo 


Relative
 
Water Supply
 

Index
 

Poor (5)
 
Fair (4)
 
Fair (4)
 
Poor (5)
 
Poor (5)
 
Average (3)
 

Good (1)
 
Fair (4)
 
Above Average (2)
 
Above Average (2)
 
Average (3)
 
Above Average (2)
 
Above Average (2)
 

Average (3)
 

Good (1)
 
Good (1)
 

Good (1)
 
Average (3)
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TABLE A-IV-23 
KILDIANJARO REGION RURAL WATER SUPPLY 

District 
Administrative 

Division 

Relative 
Water Supply 

Index 

Same Same 
Mwembe Mbaga 
Gonja 
Chome/Suji 
Mamba Vunta 
Ndungu 

Good (1) 
Average (3) 

Good (1) 
Good (1) 
Poor (5) 
Poor (5) 

Mwanga Ugweno 
Usangi 
Mwanga 
Lembeni 

Good (1) 
Good (1) 
Average (3) 
Poor (5) 
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APPENDIX A-IV
 

SOCIAL ANTHROPOLOGICAL VISITS
 

TO SELECTED VILLAGES IN THE STUDY AREA
 

Social anthiopological input into the overall feasibility study con

sisted of (1) reviews of ethnographic field reports written by anthro

pologists and of reports by others who have lived among the peoples in

habiting the regions of Dodoma, Singida, and the Same/Mwanga districts of
 

Kilimanjaro, and (2) field visits by the social anthropologist to twelve
 

villages in the regions encompassed by the study.
 

Secondary Materials. Research using secondary materials was conducted
 

in the libraries of the University of Dar Es Salaam and Duke University,
 

which together have the most relevant documents. A few documents, especially
 

older reports on some of the peoples in obscure sources, were obtained from
 

ouher libraries in the United States. These were consulted prior to the
 

initial field visit to Tanzania (December 27-January 12), during the interim
 

between field research (mid-January to the end of February), and during the
 

second field visit (March). These reports were useful in providing back

ground information on traditional cultural practices and habits of the several
 

ethnic groups living in Dodoma, Singida, and Same/Mwanga. In addition, the
 

social anchropologist had conducted field research among the Pare people of
 

Kilimanjaro region for a period totaling nearly two years in 1967, 1968, and 1972.
 

Primary Field Research. Based on the available information about tradi

tional homelands, Map IV-l showii g the ethnic groups of the regions was pre-'
 

pared. Field trips were arranged so that at leart one day could be spent
 

talking with people of each of the ethnic groups in the study areas. This
 

was acc, mplished by a visit to Kilimanjaro region in January and to Dodoma 

and Singida in March. A total of twelve villages were selected for field 

visits. In addition to those, several others which were passed through were 

visited on a less systematic basis. For these twelve villaces, an onen-ended 

interview schedule was prepared and in most cases information was provided by 

the Village Chairman, the Village Secretary, the local CCM (Party) officials, 

teachers, doctors, and/or other knowledgeable villagers. 

The following table lists the villages which were studied in detail, 

the dates of field visits, and the persons who provided information. 
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TABLE A-IV-24
 

VILLAGES SELECTED FOR ANTHROPOLOGICAL SITE VISITS
 

Name 	of Village Region 


1. Hombolo Dodoma 

Makulu 


2. Mvumi Dodoma 


3. Goima Dodoma 


4. Mungaa Singida 


5. Nduguti Singida 


6. Kinyangiri Singida 


7. Makanda Manyoni 


8. Mlali Dodoma 


9. Mwanga Kili-

manjaro
 

10. 	Usangi & Kili-

Ugweno manjaro 


11. 	Gonja Kili-

Bombo :anjaro 


12. 	Mbaga Manka Kili-

manjaro 


District 


Dodoma Urban 


Dodoma Rural 


Kondoa 


Singida 


Iramba 


Iramba 


Kintinku 


Manyoni 


I1wanga 


Mwanga 


Same 


Same 


Division Date 


Hombolo 3/13/80 


Mvumi 3/14/80 


Goima 3/16/80 


Mungaa 3/18/80 


Nduguti 3/19/80 


Kinyangiri 3/19/80 


Kiritinku 3/20/80 


Mlali 3/21/80 


1/4/80 

., 1/4/80, 
1/5/80 

1/6/80 


1/6/80 


Interviewees
 

Magistrate, Live
stock Officer, and
 
other villagers.
 

Village Chairman,
 
Road Inspector, and
 

several villagers.
 
Village Chairman and
 
other villagers.
 
Village Secretary an
 

other villagers.
 
Ward Secretary, Vil

lage Secretary, and
 
other villagers.
 
Village Chairman and
 

other villagers.
 
CCM Secretary, Vil

lage Secretary, and
 
a teacher.
 

Village Secretary,
 
a teacher, and the
 

livestock field
 
attendant.
 
Ward 	Secretary.
 

Teacher, Village
 
Chairman, Medical
 
Assistant, and
 
other villagers.
 

Doctor and vil
lagers.
 
Teacher, minister,
 
and villagers.
 

In Lddition to these interviews conducted in the villages named above,
 

the social anthropologist met with the following government officials, or their
 

assistants: the Regional Development Directors of Dodoma, Singida, and Kili

manjaro; and the District Development Directors of Dodoma Urban, Dodoma Rural, 

Mnwapwa, Kondoa, Singida, Ir~mba, Manyoni, Mwanga, and Same. In all cases, 

these government orficials provided needed assistance v writing letters of 

introduction cc the Village Chairmen of the villoges which were selected for 

studv. SLiace the social anthrnpolo gLst ;4as able to conduct his interviews in 

Swahili, he did not require speci: c assistance o any government officials 

from rz ionab or district headquarters. Except for the village of >vumi in 

the Dodoma ?ual li'i:;icn, when a staff member of' Cornorks accompanied him to 
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the 	village, he was allowed full and free access to the villages to discuss
 

the 	lifestyle of villagers, focusing specifically on aspects which may be
 

affected by improved access roads.
 

The 	interview schedule (developed in full after interviews were conducted
 

in Same/',fwanga in January) is contained in Table A-IV-25.
 

TABLE A-IV-25
 
INTERVIEW SCHEDULE COVERING TOPICS DISCUSSED
 

DURING VISITS TO SELECTFD VILLAGES
 

(Note: The outline which follows lists the topics which were discussed. In
 

most instances, the topics were discussed in this order and interviews usually
 

took place in Swahili. In a few instances, English was used when village of

ficials were especially fluent in English or preferred Lo use English.)
 

1. 	Social Composition of the Village
 
a. 	General organization of the village, population size, facilities, etc.
 

b. 	Degree of correspondence between published information on the charac

teristics of the ethnic group living in this area and contemporary
 

conditions, especially changes brought about in village organization
 

as a result of villagization in the 1970s.
 

2. 	Ethnic Composition of the Village
 
a. 	Ethnic group or grouts residing in the village.
 
b. 	Assessment of any unusual features of the residents of this village
 

as representatives of their respective ethnic groups.
 

3. 	Mode of Livelihood
 
a. 	 Food crops :and animals used for food. 
b. 	Degree to which village residents are engaged in cash-earning occupa

tions outside the village. 
c. 	 Shonkeepin- (includina numbers of private ind cooperative shops, 

both presently and in the past). 
d. 	Craft industries (for local sales and sales outside the community).
 

e. 	 Cash cropning ind livestock sales. 

L. 	 Mobility 
a. 	 Methods of transportation (types of vehicles, roads used, frequency). 

b. 	Reasons for movement in and out of villages (to obtain social ser
vices not locally available; to bring in items for sale; transport
 
of cash crons; social services; etc.).
 

c. 	 Access :.. (mode of transporting goods to market, distanceto .rets 

to mar'-et).
 

5. 	W.;omen 
a. 	 Division of labor between men and women. 
b. 	Differential imnoact 01 improved roads on the roles f men and women. 

6. 	Education
 
a. 	 Assessment of 2enerai level of education in the village population. 
r. 	 Number of Basic Primary Schools and Secondary Schools (government 

and )rivate). 
c. 	 Distance to schools for school age children. 
d. 	 Age structure of children in ;chools. 

A- 27
 



e. 	Degree of facility in.Swahili.
 
f. 	Adult education facilities.
 
g. 	Vocational education facilities.
 

7. 	Social Services
 
a. 	 WN'ater supply (for humans and livestock). 
b. 	 Health facilities (Locally available and distance and aeans of trans

port to ma-jor hospitals). 
c. 	 Government offices and community centers. 

d. 	 Transportation facilities (buses, trucks, cars--whether community owned
 

or for hire from private owners).
 

8. 	 Benefits of Improved Roads
 

a. 	 Aspects of community life which are most and least likely to be af

fected by J iproved roads.
 
b. 	 Qualitative assessment of need for' improved roals as expressed by
 

villagers.
 

9. 	 M.anpower for Road Buildin- and Maintenance 
a. 	 Current procedures to, maintenance of existing roals.
 

b. 	 Available manpower for road building and for long-term road maintenance.
 

In the pages which follow, summaries of informa on collected duri.ng
 

these interviews are presented. To facilitate comparison, these data are
 

presented 	 in the order outlined in the interview schedule. 

1. 	Hombolo Makulu Villace (Dodoma Urban District) March 13, 1980 

A visit of several hours' duration was made on the afternoon of 

lfirch 13 to the village of Hombolo Makulu, located in Dodoma Urban 

district. Primary data were gathered in a long conversation with a 

local magistrate, and in discussions with other villagers. Hombolo 

Mfission (for leprosy treatment) was also visited. 

Data gathered on the questions of specific interest in Hombolo 

village: 

1. Social Composition. This village is rather typical for Gogo
 

in 1980. It has been areatly influenced by Tanzanian national policy
 

and is heavily oriented in the division of "ufamaa" organization and 

politics. Former private enterprises (e.g., a few sm,ll shops, etc.) 

have been replaced by cooperatives. Most if not all Gogo now live 

in villages.
 

2. Ethnic C,.:1mosiLion. Hlombolo residents are primarily Gogo. 

A few peopie from other tribal groups have moved into the area--Zigua, 

Nguni, and some others. However, nearly all residents of the tarafa 

(administrative division) of Hombolo are ethnically Gogo. 
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3. Livelihood. The number of people working outside the tarafa 

is small. Meat continue traditional activities of farming and herding 

and/or more r-centlv introduced occupations (working for 4overn:nent, 

teaching in schools, etc.). Faw people have n on ,rcud to move out

side 	the are a duc to land shortage .Aithin the lomb lo administrative 

of asdivision--this frtc contrasts with other areas the country such 

Kilimanj aro. 

Shopkeeninc is only done in Hombolo as a village cooperative 

enterprise. There are no private businessmen who own their own shops. 

Craft industries are likowise limited in nature. Small craft
 

industry is limited to biacksmithiig, carpentry, and tourist items
 

(carvings and otht-er suiuvenirs) sold in Dodoma citv.
 

Food and cash crns. Major food crops are maize and millet, while
 

peanuts are a maar cash crop. There ore some sales of fish (from Hom

bole Dam Reservoir), honey, milk and meat. However, all of this is in
 

limited quantity and sold primarily within the Hombolo local area.
 

Some Limited amounts are sold outside but this is almost entirely limited
 

to Dodoma city--where smoked fish from Ilombolo Dam, for exmple, can be
 

bought in the city market. Hides of the slaughtered animals are sold
 

outside Houibolo.
 

4. ;obilitv. Few people work in wage earning occupations outside
 

the area and few have left Hombolo to farm or herd elsewhere. Mobility 

of people is greatly affected by variations in annual rainfall patterns 

which have been considerable over the past tw "' rs. 

Most children in schools study in local primar schools within
 

reasonable walking distances. The mobility issue concerns teachers
 

and school supplies rather than the students themselves directly. For
 

all types of social services, the )oor qua lity of the feeder roads in
 

and out of the area means difficulty in transportation--especially
 

in the rainy season.
 

The Local market is small and inconsequential from the point of 

view of the road. The larger and more silnificant issue is access to 

couope nt:v ,societ eing hoards which an improved road would 

facilit ie . .h, major point is not lock o: access of comWNole to Dcdoma, 

ut the inct that travel is difficult in the rainy season, and therefore
 

oll socfal activities (health, education, marketing through zooperatives)
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are to some uenree affected. Transport to market is obtained through 

parastatal marketing authori:v vehicles (or independent truckers under 

contract) which come from Pdoma city to collect the goods which are 

produc.ed la 1v. ci hus p'sss thro" .hombolo day (toevery and 

from D inma) and oan thre, dav- go s beyond Homh]o a.kl" toaore 

distant v.Lilages. one privately.-ownud truck is available for :ire in 

the Hombolo area and is frecueatlv hired on a cooperptive basis. The 

village of Hombolo itselr does not own a truck. Hombolo Mission has 

a fnw vehicles which use the feeder roads.
 

5. Women. No special or unusual effects of the roads on women 

in this community which are different from other Tanzanian communities 

were observed. 

6. Education. All schocls in Hombolo are government schools. 

Primary Achools are located throughout the area and it was estimated 

that no chilprobably has to walk for more than one-half hour to 

primary school. The age of beginning primary school varies--from as 

early as 7 years old to 13 or over. It w-s estimated that at ieast 
three-fourths of the population has good Swahili facility. With regard 

1t an, ffer as theto .nu rexpa t .-. ,.ertsi r .;vnrjots courses--such 

agricultural officers on farming, the local teachers on literacy and 

language skills, and the Party leaders on politics. In additimn, doctors 

give courses at the hospital ever" dav on health (e.g. , malaria. etc.) 

Tne effect of improved roads on educational facilities would include, 

but not be limited to, the Olo7.ing: eas, K: access at inspections to 

come and go by car or motorcvcles: and to bring supplies for schools. 

7. Social Services. The eff.oct of improved feeder roads for 

Hombolo Makulu for all socil services (health, water, government, etc.) 

would be similar to that expected for schools. It is primarily a matter 

of ease of access and all-weather access to the viliage. There was no 

indication that peopl are ,urrently unable to sell their crops or live

stock due to impassable roads. However, improved roads would simnlv 

facilitate all sorts of mobility into and out of the village. 

8. .,1o will enefit? Since the communi. is largely unstratified, 

benefits of the road may be e:x:pected to be :more or less evenly spread 

throughout. Villages or communities nearest the road would have greater 

access.
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9. Manpower for road building and maintenanc. There is considerable
 

but not extreme interest and need for improved ronas in this area.
 

With regard to :manower, three days per week (Mondays, Tuesdays, 

a-d Wednesavs) are civ'n over to communal :ffort;. 5"Pe labor could 

be deployed cas iv ina rhd lain Lenance. ',,n;t w,.; ,-pressedas tha 

greatc:.t need was the assistance or experts to prepare roads and to of

fer help with serious maintenance matters. Routine maintenance could be
 

easily incorporati in the communal labor efforts--as it is now done on 

a smaller scale. 

Mvumi Village (Dodoma Rural District) .arch 14, 1930 

A siilar visit was made to Mvumi village on the afternoon of 

March 14. Most of the morninz was spent in Dodoma obtaining permission
 

from the districr fficeh to make the visit. Thu visit to Mvumi dif

fered from all others in that the social anthropoloist was accompanied
 

in this instance by a road inspector from the ComWorks Department.
 

1. Social Composition. .vumi is a large njiaman village with the
 

commun, shop, at ,rhounpe, :;overnment,/Partv ofices, and a large com.

runitv center is-arAb[ in :i rather new building. Of all villages
 

selected for intenslv, interviews, Mvumi was deemed to bc the closest
 

to the "ode"1'' ot!.Ln2d ioru]j.raa organization in national policy
 

statements.
 

2. Ethnic Cnomposition. 1vumi is located squarely in the middle 

of the traditional homeLand of the Gogo people. Very few residents are 

not Gogo. Those who come fron other ethnic groups pically are per

sons posted in the area due to occupation (teaching, government work, 

etc.). The community center is located near the home of a former Gogo 

chief. Otherqise, the ethnic corposition s rather homogeneous and 

typical for Gogo at this point in Tanzania n history. 

3. Livelihood.
 

Food and c:.van crops. The primary focd and cash crop is millet, of 

which several vri. tiesIr.ne 4crwn. Other crops, but of lesser importance 

in quantity, are peanuts and maize. There is a definite preference for 

millet over ma ;ao as a food cran. It Was estimated Lhat only a small 

proporta.n & th vi ag rr currentlv own cows (pani m-tohe ar-,und 5-oer 

cent). There are ten plow oxen used in cooperative farming activities. 

The use of draft animals in cultivatiun is a recent introduction and not 
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a traditional custom of the Gogo. Hence, their use is limited in number
 

and to communal, ujamaa activities.
 

Cattle and yoats are herded near the village so that the milk can
 

herded with animals from the other villages.
Chiboli) where they are 


be consumed . loc:l resijents. In the dry season, however, it is neces

sary to send the anima ls southward to dry season grazing 4rounds (near 

A 

butchery is located in Mvumi. Four to five goats are butchered daily,
 

and perhaps as many as three steers are butchered per week. Periodic
 

sales of co .s takes place through TLMC (Tanzania Livestock Marketing
 

Company), but usually involves more villages than just Mvumi.
 

are no
Shopkeeping. .vumi has only one cooperative shop. There 


to
rjr-vatelv-o.-ned shnps in the village. Prior villagization which began 

in 1972, there had been eight priyatel-owned shos in Mvumi. A visit 

astw :he cooperative sho revealed a reasonable supply of such items 


bicycle tires, paper supplies, razor blades, flashlights, and other
 

consumer goods. 

Craft industrv. Mvumi has no significant craft industry producing 

goods for sale outside the village. Bush knives, hoes, and other imple

ments are produced withlin tne village, and sale (or exchange through 

confines of
barter) of these i.ews teds to je limited within the the 

village itself. The only item which villagers reported as being sold 

outside for ,sh income is tanned hides FProm the animals which are 

butchered in the vi.lage. 

been educated and areA. ..obilitv. Nan:v 7eople from Mvumi havy 

therefore cmp]iced outside their home area as teachers, doctors, and 

so on. Quite a few former rcsidents of the Mvumi area have moved away 

in search of farm land due to land scarcity in the area. There are no 

secondary schools near , ., all students who studv bevond the primary 

level must leave the area. Currently, two trucks serve Mvumi village, 

md the
both are cenetrativl': .e n of these is 5ased in Mvnmi 

other in >,s.. People i2in in other .illaces of the ward must 

hire trucks. It is often the case that several village; will cooperate 

in the hiring of trucks when they are needea for transportation purposes. 

WKimi dailv,
Access to :,.irket is v.a the two truc:k's. one bus which serves 

and by the vehicles which come from the regional trading comnanies in 

which operates onDodoma. There is a small vil140 market in Mvuml 

a dail'. basis. 
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5. Women. Again, no unusual features of women's work were noted 

that would make nvumi differ from the generalizations which would apply 

to roads and women's roles for most Tanzanian villages. The community 

center did ,ontain a section devoted to women's qanes of tea and ready

to-eat foostui s 

6. Education. Mvumi division has primary schools for all vil

lages, amounting to about fifteen schools in the division. Prior to 

government administration of the primary educational system in Tanzania, 

there had been some mission schools in Mvuml division. With the change 

to local, universal primary education schools on a village-by-village 

basis, the mis:-,ion s-dools were changed over to government schools. 

Much like Homboln, children begin study.'ing around 7 .ears of age or so, 

but this may be p. sioned for a Few years. Again, like ijombolo, vil

lagization has meart that few children have to walk very far to attend 

primary schools.
 

In vocational education, Mvumi had at one time a carpentry school, 

but it is currently not in operation. Villagcrs werp uncertain about 

any plans to reopen it in the future. Beyond primary schools, there 

are no otner special. schionts in tile viilage or divisiLn. 

Adult duction K handled :m:uch like in H1mbolo. Local teachers 

and other resident e.nerts (whether in agriculture, politics, health, 

or other -_) 07ic adult uducation caurses to the "i!<agers.Mls 


With rgarn tun the relation be. uu the schools .itd the poor 

quality of existi'la rnmas, villagers cited as major difficulties: 

receiving suppli es on a ti::lv b:as is and the dif:iculty o: school 

inspectors visiting the local schools on a regular hasis. 

7. Social Services. The current Gtatus cf aajor social services 

was summariz d 4y' ii. . in the ar-a o .upplies,ofc:iials. water 

the villaoe fA- mi currently has several onerat ing wells. In health, 

there is a government 1aispcnsary in the -,i lage as ".; il as "he Mvumi 

(Anglican) iosit -,. 1 atad .,, ut saj . -a ,s :- the 'ent r af >t.umi 

village. Both the local dispensary and the hospital have access to 

vehicles to transport supplies and sick persons. R{egarding transpor

tatin f!cilities ,::.era;l]v, villagers rn inted out that the :Sin-le bus 

and two trucks current ly serving nvumi on a regular basis are often 

insufficient to transport prople and goods. The bus is often filled, 
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and people frequently are unable to travel on the days they might wish 

to do so. (The bus is owned by the Regional Cooperative Society and 

travels this route daily: Igandu to Mghaheze to Handali to Ndebwe to 

Mvumi Mission to Avumi to Makulu to Makang.a to the main highway lead

ing to Dodma.) 

8. -I,.) Again, due the unstratified nature of
will benefit? to 


Mvumi, increased transportation facilities in the form of better, all

weather roads and/or more vehicles would tend to generally benefit
 

the community rather than any special interest groups.
 

9. Manoower for road building and maintenance. Similar answers
 

were given to those reported under the description of Hombolo.
 

3 Goima Village (Kondoa District) March 16, 1980
 

The village of Goima in Kondoa district was visited on the ofter

noon of Sunday, Marci 16th. Travel from the base in Dodoma town to 

Kondoa as well as formalities in making the arrangements for visits 

to villages in Kondoa district prec].ded a longer visit on a week day. 

Although villagers were dispersed and most relaxing at home (or, in 

the case of a few old men, under a tree), the Village Chairman and 

several other vill-gers welcomod the visit and wont to cnsiderable 

lengths to explain the social situation and transportation facilities 

of Goima.
 

1. Social Composition. The village of Goima is organized along 

ujama principLs. Rsidents number 948 people living in 454 separate 

households.
 

2. Ethnic Composition. Villagers are primarily Burunii in te.ms 

of their ethnic origin, with a small portion being Irangi. The Butungi 

people are non-Bantu and their traditional language is quite unlike 

Swahili. Nonthelcss, many people spoke Swahili reasonably wl:all. Some 

mention of the oreat cultural and iinn:uistic differences between hurungi 

and the majritv K Tanzanians was madc during conversations with the 

villagers. The village is located near the border of the traditional 

homelands of the Burungi and Irangi people. 

3. ,ivelihood. Most residents of the division were said to own 

livestock in var.7i a numbars. In the Hamai rezion, maize is grown in 

greater quantity while the village of Goima itself grows maize and 

millet, both for food and as : cash crop whien harvests are sufficient. 
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Less prominent crops in the area are some varieties of millet, sunflower, 

and castor beans. These crops along with honey, beeswax, and some live

stock- ire the coimmdities w.:hich ohina villagers sell. 

Shonkeoi:n.. T'here arLe no - rivnte shops in Goima today.- The only 

shop is the vill g cooperaiv.: 

Craft industry. The major craft industry in the village is pots, 

but most of these are -roduced for local use and not transported great 

distances for sale outside the Goima area. 

Livostock. There is a monthly cattle sale arranged by TLMC where 

as many as two hundred head may be sold depending upon the season of 

the year. >ili: sales in the local community are rare since nearly 

every famil.y has ts own cows. Herds were said to average about 30-40 

a few donkeys. Slaughteringcattle, 15-2C goats ,nd sheep, along with 

is not done on a commercial basis in Goima, but sick, old or dying 

animals -dy he butchered. Villagers will often offer an animal for sale 

to be slaugh tered wh:on they need cash for some special purpose. Ex

cept for the occasional visits of th. livestock officers, villagers 

saw little conn,ctr_ herw,'w n imnroveAi feeder roads and herding of 

livestock. 

4. !ohilitv. Few (Goima villaners work away from home. In con

trast to some nther viliaaes which were visited, Golma residents have 

not left the Er n trialditlanal homeland in search of better farming 

and grazing lands. Rather, they ee rience I an in flux of Irangi 

people who moved Lnto the Goin a-rean during the 19 5-59 period when 

destocking in nearbv Irangi countrv was undertakrn by the government. 

This accounts, at least in port, for the permanent residents of Goima 

village who are ethnically irnn'i. As for students studyinQ away from 

the communit.', villagers estimated that about seven young people are 

currently students at secondary (boarding) schools. 

5. Wm;Olen. No differences were noted for Goima from other 

villages visited.
 

6. Education. Since villagization, primary schools have been 

located within ens" access for most residents of Goima. There are no 

secondary schools in Goina village or Kondoa district as a whole. The 

nearest secondary school is at Msalato near Dodoma. There is, however, 
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a teacher training college in the town of Kondoa. Regarding the 

distance villagers (children or adults) now have to walk to schools 

or adult education classes, a local school official estimated that the 

greatest possible distance (which would be rare) would be about six 

miles requiring aour one and one-half hours in each direction. A 

more typical distance is a quarter of a kilometer co as much as two 

kilometers from schools--a distance whiuh would account for the vast 

majority of villagers.
 

7. Social Services. In response to questions about social ser

vices and their association vith transportation difficulties, some
 

residents remarked that there is currently more money in Goima than
 

there are connodities to spend it on. Shortages in the shop have been
 

common for Cie last several years (at least, according to one village,
 

since 1976).
 

Transportation difficulties in Goima stem from poor road beds
 

(many large rocks), bad bridges, and infrequent assistance from ComWorks.
 

The rains (during the period from December to as late as June) produce
 

considerable transportation problems for villagers. Despite the poor
 

quality of the roads, vehicles are currently able to pass throughout 

the year--ialthouh frequently the passage is slow and difficult. 

A laodrover is available for hire from the nearby mission. The 

Regional Tradin (mpan 7 vehicles comes frequently to Goima to collect 

cash crops. 

In the health area, a landrover from Kondoo General Hospital pro

vides medical supplies for the dispensary at Goima villace. Mao,, 

people were said to prefer the mission hospital. however, because they 

are able to get medical attention more quickly and generally believe 

its medical services are better. 

There is one jaioy bus (privately owned) servin Goima. The route 

is from Kibava to Fitntu to Kondca and on to ArusAa. It can carry 

about fiftv-fivu pasiengers. Betwee, june and ov mber, when the crops 

are harvested and ready to be transportod to market, many government 

vehicles and many privately-owned vehicles on hire bv the government 

market na compan is :OML to Goima. This se:son of heaviest road use 

corresponds to the dry season.
 

8. Whqo would benefit? Goima villagers reported that the road 



poses many problems during the rainy season. Nonetheless, it is 

generally mossible to pass over it on an all-ycai basis. An improved 

all-weather access would benefit all villagels in providing more 

dependabl.e and re-ulir social services, connections to the outside 

world, and ca i,-r tra sns,)ort oi, :,goods and people. 

9. IIanpo.er o1 road building and maintenance. Reports of 

an interested potential labor pool for road building and maintenance
 

were similar to those given in other villages vi!,ited. 

4. Mungaa Village (SLngida District) March 18, 1980 

The primary persons interviewed at Mungaa village ¢ere the 

Village Secretary; and an older villager. The older mar. was especially 

helpful in T)roviing Inturmation from t:he point of view of an ordinary 

citizen who had lived through man'. types of changes in the community. 

The interview tocp pLace in the CC'Ml (Party) Building. 

1. Social Corposition. 'Iungaa division contains 17 ujamaa vii

lages. There are 956 adUiLts (as enumerated by the village) currently 

residings in ,nga' is ,.kI.Every village in Mtungaa division is 

organized as an ,ujimaa vi llg' oc is in the process of becoming certi

- . , i'm-i a:. ,. at 
Tis Pat tern contrasts strongly with the d.soersed settlement nattern 

ied is ,:ia,, Mn ',nc lives ,,t-de 1 a -e )resent. 

prior to 	 villacgsatisn of this -ir a. Certification of a village means 

co'."itlnv aIp ove rnment ofthat the ca:n 1 v f7orI 	 loans and assistance 

various sort. . 

2. Ethnic Conosition. The village consists primarily of N,;aturu 

and Nvamiwezi. There are a me: people of other ethnic origins living in 

the village--about one-fourth of these aru Chagga, others are 'M!eru, 

Haya, and Nvakyusa. 'Tost inmigrants are involIved in the following 

occupations: ,art rs, teLchers, livestcck, 1usineses, guest Iouses 

etc. Since L957 until now, these imiigrants nave been moving into '.Mungaa. 

These outsiders have )niv small k-:itchen gardens, and are not involved in 

an large-scale irnin and/or herding. 

3. Liveihcood. 

Subsistence. Primary food crops are sorghum (used to make por

ridge) :and <i-iortlmnt- is maize meal (also tused to make porridge) 

but in nuch ansi]cr n11Mnti 'L. Three-fourths of the population is 

estimated to have their own cattle from which they obtain mil'k. Cattle 
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are grazed in family herds ind put in night corrals connectu with
 

each household. In 1978. the village began a communal herding program
 

for which 30 families contributed one cow each. Two bulls were added
 

to the communal herd from nIpwapwa of the improved 'Ipwapwa breed. One 

bull died but tie other is still alive. Eight calves have been born 

into the communal herd. The plan is to leave the calves in the com

munal ierl until they have increased in number. In principle, the
 

third calf will be returned to each original contributor of the 
cow.
 

The community is involved in sot=.e cash cropping, shopkeeping, livestock
 

sales, but very few people work for wages outside the community. The
 

average herd at Mungaa contains 6-10 head of cattle and 10-20 head of
 

sheep and goats. There are three cattle dips in the division. People
 

use them frequently and like to do so because they worry about ticks
 

as a disease vector for their livestock. There is a Veterinary Field
 

Office in the village of Mtngaa. Stock owners must pay for drugs used 

on their stock. Dipping at the cattle dips is free as is true for the
 

entire country. Livestock population figures:
 

Animal Mungaa Village
 

Cattle 1,626
 

Goats 971
 
Sheep 852 

A few people from this village are working outside in government oc

are studying in secondarycupations. Perhaps as many as twenty students 

schools outside thL community. 

ShuTkeeoine. There is ,one private shop in the MIungaa village which 

is coerated by non-Locals. "here are 17 privw :e shops in the entire 

division and 6 cooperative shops nre located in villages in various
 

parts of the division. This contrasts with some other villages which 

were visited and n .:iic'i there are currently no private shops, a!

though tiney existed prior to villagization. 

Craft in(ustries. The people make hoes, tools, etc. for local 

crop sesame, 

saLes wtiin zan adn t division (that is, in the s irround

ing area) b,,t not beyond it. 

Ca1sh crr~c i Wor the entire division of .ungaa, the major cash 

is cOtton. Others include castor beans (both for oil ex

traction elsewhere), bulrush millet, peanuts and sunflower seeds. A 

small amount of honey is collected (about 3/A consumed and 1/4 sold). 
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Bees ax is sold in small amounts. Local beer is inade' from honey 

and/or millet, but not sold outside the village. 

There is a cattle sale every month in the town center conducted 

by Tanzania Livestock :'arI,.t l ComnInv (TIMC). The sciedul e is made 

out and known one -,,2eor in advance. There Ls only one sales ring for 

the entire division which is located in MIungaa village itself. About 

one bovine is slaughtered monthly for local sale and consumption. Milk 

is generally available in sufficient quantity for all villagers through

out the year.
 

There are cooperative facilities for the collection and sale of
 

There are three
castor beans, sunflower seed, cotton, peanuts and wax. 

cooperative food markets at "4tuntu, Misughaa, and Makiungu. Small 

native markets onerate periodically, but they were said to be small 

or exchanges
and rather insienificant. Household to household sales 

of honey, milk, millet, and maize are common. 

!. ":ot many people work outside the community. ThisMobility. 

is not a "cndinu ommunitv" for labor in cities, nor do people from 

Mungaa seem tc find it necessary to seek farming/herding opportunities 

,t r a- 'uacats tsi
outside Lliu local areas. 


schools outside the community, but these again represent only small
a 

fraction of the community population. 

5. :omen. ':o li fferences were noted for M!ungaa from other vil

lages visited.
 

6. 	 Education. 'lunesa, like all villages in Dodoma region, has
 

generally available on a villageuniversal. primarv schools which are 


by-village basis. There are currently thirteen primary schools in
 

Due
the division. Some of the seventeen villages share schools. to
 

remoteness or some o! the villages, teachers >aerince considerable 

difficult.' in transportation to and from certain of the schools. The 

most i::ficult :chool to roach ny nv means is .te.a ror which there 

is no road, only a 1oot path . A landrove r can ::-anc it part of the way 

to the school, but some of the distance must be passed by foot. For 

M!nanne and "Isule, there are no roads and no vehicles can reach them. 

Mtew- us in tow: zus; >iungaa has twentv-two teacer:: .adanv of 

the remotcst village schools have as -iiany as eight or nine teachers. 

Manv older people can read and .irito it' some facility 
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in the Swahili language. Adult education classes include instruction
 

in Swahili, reading and writing. It was estimated that three-quarters
 

of the population can comprehend spoken Swahili with little or no
 

difficulty.
 

One government secondary school is located in Sinyida town and
 

another is located in umaini (Iramba district). The Ndumuni Roman
 

Catholic Seminary is located on the Dodoma-Singida main road. Near
 

Mungaa is a large technical secondary school which gives training in
 

such occupational skills as carpentry, furniture making, electrical
 

work, mechanical repairs, and the construction of modern house furnishings.
 

7. Social Services. The road is a problem for villagers and 

restricts movement in and out of the village. They are located 25 

milas from che town of Singida. The major problems are transport of 

crops for sale outside the community (cited as problem of the first 

order) and transportation of people (especially for getting to medical 

facilitie,). Other problems associated with poor roads which were cited 

are the bringing of goods for sale within the community, and sometimes 

Party and government officials have difficulty reaching the village. 

Nonethal-s itL i possi'Dl L fCC-M and u rmu off-ici to -.anage 

to get into Elhe village :rom as far awy as Dar ,-s Salaam. Go-ernment 

and private vehicles (all of which come from Sincida town itself) are 

, ,the sole means , trns1ertis sale creos out cf tIe communitv . The 

government tr-nsprurts crops by truck. The entire .ungaa district has 

one cooperative truck which is kentt in .isugiiaa , which is at least 20 

kilometers .. rivate truc, ae hired For trnsport by villagers. 

There are four local roads within "lungaa district. One goes from 

Ntuntu to )!ungaa, which was cited as the orst road. The main problems 
with this read are lar-e rockv Wa,.ashies and that the bridges frequently fall 

into disrepair. At present, the road was deemed passable--but frequently 

during the rainy season it is imassable. 

A second road -oes firom the Veterinary Center in >Iiingaa wIhich joins 

the main road from Singida-Dodoma. This road is called the "!akiungu 

Road.
 

Another road between ungaa toggoes M'isughaa which has many streams 

and broken bridges, muddy stretches, and is mountainous. A landrover can 

always nass, but j bus ca-nnot nass during the rainy season. 

A fourth road (very had condition) goes f:rom 'lunga to the Seminary 
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as above occur here: rocks, bad
Secondary School. The same problems 


bridges, muddy stretches, and mountains. It is eight mile3 to the
 

foot due
Seminary from .ungaa, and this distance is usually passed on 

to the had coad. 

Two bMsey currently ser ve Mungaa viage. These are: 

this route three times a week:(a) "Kinanda" Private Bus travels 


day; the next day it returns via
Singida to Mungna to :tuntu one 

this same route. There is no Sunday service. The bus is based 

in Singida. 

(b) The other bus is cooperatively owned by Mtinko Coop. This 

bus passes through nungaa en route to Singida rown three times 

per ,..uek. 

Villagers e:nressed the opinion that they would like to have their 

own 	 cooperatively ow-ned bus, as is true for some other wards. 

The three dispensaries are locateC in .un;aa (where there are 956 

and Mis ighaa (755 aduts). There is oneadults), Ntuntu (M,4 adults), 

Roman Catholic Aission Hospital in the division , 1-,eated in a place 

which makes it WliCficutlt for many persons in the division to use its 

servica: The W,,,itn 1 has one doctor nnd fi-e ass1itants. The govern

ment sent two doctors to the hospital as well as one woman to operate 

a mother-child welfare clinic at the hospital. The Flying Doctor Ser

vice (based in Nairobi) comes on the second Taesdav of ever'.' nnth. 

There are two or three expatriate doctors who come from Nairobi monthly, 

who do what they can at the mission hospital or air lift patients to 

KCC (Kilimanjaro Christian Zedical U-ntre) at .Yoshi. Even though the 

mission hospital is difficult to reach for many people, it is preferred 

from 	as Car away as Singida town. The mission
by many people who come 


hospital is easier to use than the government hospital in Singida due 

to the fact that it is less crowded, easier to see doctors, and easier 

to find ?laces to sta. :or relatives accompanying sick persons. This 

is true even though or ivat hospitals charge For their services whereas 

-ovrnment ones are free. 

*'ater is a serious problem for Yungaa division. There are two 

villags wi th "inp-i I s Fitfteen villages do not have windmills 

Where there ore no windmills, they use hand-dug wells with draw buckets. 

This process f obtaining 'water is used both for human and animal needs. 
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Mungaa has one of the windmills. They water the livestock at
 

the windmill pump and people obtain their water from this source
 

as well. Kimbwi has a large Jam anO terefore many animals are 

herded near it. 

The enuiru Nisughaa wad has atsrrious voter problem. There
 

are no permanent bureholes. The streams dry up so that people must
 

dig holes for water. Generally, people do not move outside for water 

during the dr'y season but rely on digging to obtain sufficient water. 

These statements refer primarily to the difficulties surrounding suf

ficient water for livestock in the dry season. In th dryi season, 

they must olten move the livestock into forest areas during the day 

for grazing and as a result the animals sufer trom the type of 

sleeping sickness ("noaana') which dous not aff:ect humans. 

S. nannower for road construction and maintenance. Tae vil

lagers reported that thev are currentLr, repairing their own roads
 

and would maintain better, improved, or new roads as well. Trans

portation problens are serious for tnis community, and people seem
 

predisposed towards helping maintain an improved feeder road system.
 

Nduguti Village (Iramba District) March 19, 1980
 

After formalities were completed with appropriate officials in
 

Kiomboi concerning permissioA to visit villages in Iramba district,
 

a visit Was Made to Ndug ,ti and Kinyangiri villages on March 19. In
 

Nduguti, information was provided by the Secretary of Nduguti ward,
 

the Secretary of the village of 7duguti itself, and several villagers. 

1. Social Composition. Like most other communities visited in 

Singida and Dodoma regions, Nduguti is organized as an ujamaa village. 

All people in Nduguti division were re.,rted to live in uiamaa villages. 

In this particular ilgea there are few herders. Other villages 

within tae district have manv--especially the villages of Kinandili, 

Mwando, puli, Kisurui a, >wanga, Singa, and Kidarafa. 

. :Lnio ,,',n ost residents Ae ethnical lvni .k- Iramba.
 

Very Few non-frimba punI le were said to live in Nduguti vi1Lace. It
 

was pointed tnu: rEmL peopLe riot located entirelv within 

iramba .:istrirct: :manv jio in Kurumi district as Yelil. Vil gers 

said that Irnmba nnd Wamni are ethnicrilly "the same people" with the 

major di:ference W ing that they use different lan , i _s.-

o ut mt are 
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3. Livel ihood.
 

Food Crops. The primary food crop, preferred over all others, is 

millet. A little maize is grown, but in much less quantity. Cassava 

is also planet as a food crop as wel l as several varieties of beans 

which are eaten after bein4 Or ivestock arc herded K'" mos t villagers.>d. 

Shonkeeping. There are twelve privately-owned and operated shops 

in Nduguti villarg . There is one cooperative shop, recently built and 

opened for business. Many of the shopkeepers are "Arabs" who have 

lived in the area for a long time. Some have married into the African 

population. 

Craft industrv. Small craft Croduction for local sales takes place,
 

but villagers reported that no ,rifts 3re produced tor sale elsewhere.
 

Cash cropping and 1!7es r ck sales. The primary cash crop for Nduguti 

is onions. Of Lesser importance is sunf lower production. Only small 

amounts of peanuts and millet are sold, although formerly neanuts were 

an important cash crop for the area. A local market operates daily in 

Nduguti villai;e (altIthough during the visit it Was closed due to a cholera 

quarantine in Singida region). Also sold within Nduguti are fish brought 

from Lake Kitaniri ', truck or .na.Fish T'cm th: t e are asn ro.l
 

on to Singida town where they are sold. Fish production in the general
 

area of Nduguti also takes place in the Sibiti River, flowing between
 

Lake Evasi and Lake Kitangiri. Fish from che Sibiti River are taken by 

bus to Nduguti. At the local daily market in Nduguti village, in ad

dition to fish, there are sales of such items as tomatoeq, various fruits,
 

cassava, and a few local crafts. 

For both food and cash crop production, villagers pointed out the
 

problems which are common as a result of highly variable and unpredictable
 

rainfall patterns.
 

In cultivating, villagers sometimes hire privately-owned tractors.
 

In addition to tractors which have only recently become available to
 

villaoers, p.ow oxen are used. Since 1965 when d raft animals were 

introduhced in the area, they have become sc prevalent that they are 

estimated to he more common now than culti vation by hand alone. In 

u

trh 1in ' '(d at t, a: f ca] s c'untod ,r<r07 o:en and 130 ox plows. 

The idea of draft ox.an was brought to this area from Sukuma country to the 

west. Needing is stil l done with the hoe. Very few ox carts are used 
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for transportation of crops, although push carts are common. Some
 

donkeys are used as pack animals. Donkey-drawn carts were known but
 

they had not vet been made available in the village. Ox plows are sold
 

in the vi.1lage through the RIC. 

monthly livetock salo t akes place in U':duguti under TLMC 

auspices, where as many as 100 cnttlu or more nay be sold. A couple 

of steers are slaughtered weekly for local consumption. 

4. Mobilitv. There is no land shortage cequiring people to leave 

the area for farming or grazing land. However, there are some people 

who are away from he community in nntional servie occupations and a 

few who have gone outside to farm. A few people have left Nduguti to 

farm elsewhere, but this is primarily due to a desire for better land 

rather than land she rtu::"e r se. A large number have emigrated to Mwanga 

ard Kidarafa wheo tiWe'r cultivate onions and maize. These two areas, in
 

the Ndurumo Aiver drainagu zone, have 'heavy black cotton soil," which 

holds moisture e:-:tre::elv 'ell and is thus more fertile. These areas 

are near the traditional homcland ,ofi the Barabai: people who contiaue 

to subsist as herders and, according to informants, olant no crops.
 

From 'eiagti, pernaps as many as one or two students per year go 

on to seccn(arv scaho)] , usualy at Sin gina Swcondr' School or Tumaimi 

Secondary School in Iramba district. Near Tumaini are other educational 

facilities in which a few Nduguti villagers are involved from timn to time: 

the Kinamp anda Farmers Iraining Centre and the Tumaini Teachers Training 

College. These latter facilities, however, seri.e nersons from quite 

distant places and in no sense should be censidered local educaticnal 

facilities within Iramba for the district's population. 

5. k'omen. Similar to previously visited villages. 

6. Education. .duquti division contains nineteen villages, each 

of which has its cwn primary school used for educating children and for
 

adult education classes. Children are all latad close to primar.
 

schols ince the U:ntf vita i:ation. MaTne 1077, chilcdren have 

begun their schoolin g a round seven "ears of age. Previously, entry was 

frequently pcstponed Antil age nine or later since the expectation that 

the c *d' _wo l.d qtu,'v ho.'cnd four, or at most soven vears, made this a 

rational strategy. Otherwise children completed their schooling while 

phys Icaly too immature to t:ke up prrductive rolos in the communit, 
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Nearly all people, including women and old people, were said to have
 

good 	Swahili language facilitv.
 

7. Social Servic-es. Regarding the relation of roads to essential
 

social e-rvic s, - wr itL transportation of cash crops (primarily 

onion eorW - na r..n'uir and de.c i'O . ha.sis Ns ,ne of the most 

serious isselS. The vilIage has no cuopucrotivelv oneud vehic].Ks, but 

relies on two privatel.'-o med trucks and private landrovers which may 

be hired. The RTC (aural Trading Lompany) sends its vehicles to Nduguti 

to transport crops via the road which goes from Nduquti to Ikindiko to Senga 

to Kinyangiri to Iguouno ano on to Singida town. The WMC (National Milling 

Company) collects crops at storehouses located at the following villages
 

in Nducuti ward: wando , lamh i, Nduguti, Nka anknia, Malaja, Singa, 

Kidarafa, 	7wanga, and !!undo. -

In discussing the currant roads, village officials named these 

important coads servia4 Nduuti village: (1) a big road passing from 

Kinandfili to Kisuruiga to Nduguti; (2) a road from Nduguti to singi; 

(3) a road connectin 4 Ndu guti with Nwanda; and ( ) another road con

necting Nduguti with ipuli which goes on to Miganga and Kinandili. 

Small feeder roads are important in transrorting crops :o Nduguti, 

which is a collection noint for trucks which come to collect cash crops. 

In the ward, there are a total of seven trucks and two landrovers 

(all privately owned) which are for hire. Three bus routes serve the 

community. These are: (1) a cooperatively-c.ned bus couipany in Iramba 

district owns several buses which connect the villages with larger centers-

the one srving Nd,uti makes the round trip between Singida and ihaea 

(passing through Ndugut[) on a two-day cycle; (2) a privately-owned bus 

which connects Singida and Arusha passes twice a week through Nduguti; 

and (3) inother pri'.'ate :us operated within Nducuti ward four times per 

week, cunniing from Ibaga to Singida (via Nduguti). 

Regarcing health survi 2s, the people : to hos.itals at Kiomboi 

and Nkn ai (the Lattr Ls a kWhitoran mission -acilit'- .ormeriv devoted 

onlv to the care of lepnrosy)3v. There is also a governm~ent dispensary 

located1a i i . Preforence was eopressed for the mission hospital 

over the -ov,rnm:ent :fc iris .,th th Fo ,.in, resons be iny iven: 

ease 	o access better service, and the hi f that the zdicines are better. 

Voter is a prabem for Nhuuti. The village has a windmill, a 

storne tank, and a .iesecl pump. The pipes have not yet been completed, 
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and people tneref-ore still depend on boreholes for water. 'The Department 

of ater has :appmd and planned the pipeline system for the villace. 

The viilac_2 ins anj~lied to th CoW rnment ,or a 1oann !o buy the pipelin. 
Currenl y T• 1si r 7-1ZII-to"

Curet te nrI 1 s n!s, [ra i :a I f,r .sta:>'so.t~ri n, i iestock 

also dr ink - a t i., screaims n:, Iinvw 0 .o th:v are a':iso ti, wa ter.te r 1e 

Since there are n:)t a lot of cattle in the vinge, the cattle can get 

enough water and do not have to be taken considerable distances from 

the village. 

8. .-lo will benefit? The situation in Nduguti is similar to 

previously visited villages, although in this case the high level of 

production of' cash crps for sale outside the local area indicated a 

significant ne.a, !'r ienendna le, all-weath,2r roads for movement in and 

out Of tCe 7, 

9. .ore a ,r road bu i in' and riainte-nonce. The villagers re

norted that the: ,() not nave Cunds am-ailable Per maior repair work 

needed on thu roads-. Assistance ot ComrWorks was needed to make major 

repairs, to !:.y: suippiies for needed culverts, etc. The'y' also cited 

the lack of trucks in the :-rea -..,hich could be used to haul building 

motorials. 0~o'-ver , it wa'Js not.:dc that unsl 1,,, bii:aan labor war, ,-]entijul. 

6 Kinvanairi Vi'!; ,: (Iramba Dis-trict) March 19, 1980 

After -i.1enthy intcrvia:, in Nduguti village, a brief stap was ade 

at Kinvangiri ;llage where the Villa e Chairman wa' interview . The 

interview took oLace outs ide a i.s house and wal ]ess comprehensive than 

most other interviews renorted in this appendix. Most of the standard 

questions were not asked due to the ver; late hour when this visit was 

made, but the following facts--mostly having to do with livestock--were 

collected.
 
There are five villages in kinvangiri division. The people of 

Kinvangiri village itself are primarily Iramba who are closely related 

culturally and linguistically to their neighbors, the Isanzu and lambi 

peonies. Vi •4, t e- anIlaination, in 1975. 

In 1971 and prior, th Villace Chairman himself ,ad 75 cattle. After 

that, lhe lost Il but onu calf. Whatever the disea se or d-seases (un

knownm py it,, inrraant) was, it is sti41 provalont in tao ollowina 

places: Kinvangir, Il.soni, Kvaonsangi, 'Ialuza, w.elembo, Kisamba, 

lguguno. 'r. tiose places , it wines out t;:e cattle so badly that the 
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people cannot even keep plow oxen. Prior to 1971, neople in these vii

lages kept many cattle. Since 1971, 
the numbers have decreased to 

hardly none. 

In describin4 th, s''mptoms and the post :ortem s ins, it sounded 

like possibly bihesiasis and East Coast Feve r ai.ht [nth be implicoted. 

The old man knew the term ,EC.. He said the. have some "tsetse 

HP also described the Brown Ear Tick, Amblnomma Tick, and described a 
ricb which might hp Yoohilus deco]oratus. 
 (Brown Ear Tick is the primary
 

c or of East C. 1:E Fever.) Amblvamma is a common vector for anaplamosis 
in fanzania. PoopIe & this village,are lipping once a week in toxaphene
 

dip wash which is not sufficient to ston an outbreak of ECF. 
 Also, toxa

phene resistnlce has eoen not :n:reqcn tlv encountered in Tanzania by
 

Boohilus (the hLue i0e), the main vector for Bebesia.
 

Villazation started in 1975 and 
the relation between the diseases
 

and villagization is unclear.
 

7 Makanda Villane (an.oni District) March 20, 1980
 

This villa-Y is Locatud in the northernmos" extension of the Bahi 

Swamp area. The i:terview took place in the :okanda Ward Offices. 

1. SocLac :h,'::: ion. oificials renortcd that the popula

tion of Makan~ isurron t* eonle ..1,0 p. t in 135 Kouseholds. The'y 
also gave the followin4 figures: 372 men, 186 women. 393 male children, 

and 351 female chnildrn. There are 270 children in the local pri'ary 

school, 754 adults in adult education classes, 125 members of the poli

tical party, and 38 labor union members. The animal census was reported
 

as: 1,010 co. ., .2. sheep , 1,029 goats, 75 donkeys, and 82 guard dogs 

(used primarily in protecting crops from wild animals, especially baboons). 

Nakanda has been an ujamaa village since 1973 when the villagization process 

was begun in tis .ro. Tere is oniv one village in this ward. Several
 

neighboring 0vi04s are 
Located in Kondoa district whose border lies
 

close to the vill 
.. ' !u.ania
 

2. Ethnic U'nition. The village is not 
ethnically homogeneous. 
It contains several neone of the Sandawe tribe (who formerly were hunters
 

and gatherers). 
 Afew P!asai cultivate millet and keep livestock. About 
3/1 of thn , ., , , who cu]tiv te jni n,lizi: Lo:on livestock. 

3. Liveihood. About hal. of he ogo do herding as we.ll as farm. 

The remainder farm on v. The Sandawe do not h~erd, but do a limited 
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amount of farming. The ,asai all herd.
 

Food and Cash Crops. Villagers like to eat maize and millet, which 

are grown for fod crops. At Kintinku, people eat a great deal of rice 

and sell the sur".[u,. lost households cult ivate two or three acres of 

rice so cha t hre is n, L much left over for sale. At :Whkanda. a lot 

of millet is being grown this season and only a very small amount of 

rice is eaten. Ther? are few other food c:ops. If there is a surplus 

of millet, it is sold. Typically, there is not sufficient quantity for 

sale in large amounts. They get very little milk--usually only enough 

for their daily tea. Ghee, livestock, and peanuts are sold. 

The government trucks can reach the village to take the crops after 

the rains. The crops are collected in storehouses and then taken away 

later by the marketing companies. Although their ambition is to sell 

peanuts, they have not had good harvests. 

Shookeeping. Formerly there were private shops, but this is no 

longer the case. Currently there is one cooperative shop for the vil

lage. Thc shop sells food (such as flour, cornmeal, sugar, and oil), 

kerosene, clothes, etc. There is no tailor living in Lhe village. 

Cri&L indbuL "v. Nothing is nade for sale outside the local area, 

but imnplements ;'uch as pots are made for local sale or trade. Very few 

pots are made because the clay is hard to get and it would also be hard 

to transport them outside the area. 

A. Mobility. Tiore is a very bad road connecting akanda with 

Kintinku. Most of it is flooded under standing water during the rainy 

season and is imnassable. The rains ire usually frem December through 

March or April. The difficulties include the facts that the road is 

of slippery white clay, there are poor culverts, and there are large 

flooded plains.
 

There are no trucks or small vehicles. >!any people depend on bicyci 

for trans~nrtation. Others wal.k. In 1973, a bus started from Kintinku ;( 

Makanda. The route is: Makanda-Kintinku-Maweni-Chikuyu-Pandagani-Mairi-

Ikasi-Tsanza-Sanza. It goes one way each day and returns over this route 

the next ay . The bus is ,wned cooperatlivelv by villagers in the area. 

There is aIso a p rivate hus which travals about the same route on alter

nate days. "any passengers Jisembark at Kintinku to go to Dodoma or 

Manvoni. There is an Analicnn Mission Hlospital at Kilimatinde. There 
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trans

ported to the Christian hospital. 

All people in akanda live in villages. Nobody goes outside for 

is a dispensary in n!akanda village, but very sick persons are 


as two months before village 


business. People 4P ,, vhon the grass is dry--they may go as far as 

3 to 10 m ics Car rai . Mv may remanu camped out there for as long 

rcturnin4 to weu . There is one student 

studying outside at secondarv school (who is currently in Form 1). 

6. Education. Ever':one, even old people, understands Swahili but
 

not all are able to speak it. Most speak Z . Gogo language.
 

Basic education skills are nrovided to children, and to adults
 

through the adult education facilities, in such courses as herding
 

and farming practices. Those whc teach adults have finished the
 

seventh 4ruaa at tre l,cl primary school, and some local teachers
 

are involed in idult education courses as are hcrty officials and others.
 

7. Social Services. There are two water pum" 3, approximately
 

three miles away, and water has been piped to the village since 1974.
 

Livestock water, howevar, is a nroblem. From July until the rUns be

gin about December, they dig holes in the river bed. Depending on the
 

distance and the amount of water, the livestock traveL daily, twice
 

daily, or stay a few days at a time at the water source during the
 

dry season.
 

Other social services (transportation, education, health, etc.)
 

have been discussed in previous comments.
 

8. lfho would benefit? Since the ward has only one road which is 

impassable for Large portions of the year, the entire population of 

Makanda would share in the benefits of an all-weather road. Of all the 

villages visited in the three regions, the transportation problems of 

nakanda villagers appeared to he nmong the most serious. 

When asked what tha" need improved roads for, the answer was clear: 

during rains the roads are impassable. Oreatest problems cited were 

gettin 4 t te >. fto. and trann'ortation of people. It is sometimes 

a problem to got item's or the zrop shop to sell, but the road presents 

'na
little dif ficulIty reavrd selling crops since they tend to be ready to 

be tak*fQ ut Hirr sisn. 

9. Manvow,:r :or raid buidU. and maintenance. The expressed 

desi.re for an ill -we>tr roadd is great. Labor availabilitv is similar 

to that of other vil ages. 

A-49
 



8. 	Mlali Village (nwapwai District) March 21, 1980
 

The village of Alali in Mpwapwa district was visited an the after

noon 	of March 21. In addition to villagers, the Village Secretary, a 

t0.; livesto ck field attendant provided information.teacher, 	and 


1. Social C,:mositiofn. Ml1ali is a densely populated village in 

a fertile part ot -pwapwa district. It lies at the junction of two 

important rural roads and is Lherefore in more contact with the outside 

than some other communities which were visited. 

2. Ethnic Composition. This village is ethnically heterogeneous 

and has been for a long time. About three-ouarters of the people are 

Kaguru. ost of the rest are Gogo, a few Hava and others. For Mlali
 

division as , hole, the ethnically Gogo villages include Mbori, Tambi,
 

Mseta, Chankoroma, and Kongwa. Kaguru villages include Suguta, lali,
 

Ihanda, Idu. 	and Ihongo.
 

3. Livelihood.
 

Food Crops, The prime crop is maize, while millet is secondary 

in importance. Other food crops are peanuts, beans, sweet potatoes, 

and cassava. Cash crops include peanuts, castor beans, sunflowers, 

and excess miiiet, sweet POLaLuwS, COrn, an] CaSSaiVU. 

Shopkeepin. There are five shops, none of .whichis private. 

One is the large ward cooperative. There are two smaller village 

stores--one is operated by the -ynungmen of CC!, one is the Nomen's 

Coop (L7%T). Previously, there were some private shops operated by 

Indians from Dar es Salaam and Mpwapwa. There were 11 such shops. 

Craft industry. A few items are provided for local sales. 

4. Mobilitv and Social Services. Not many children ate studying 

outside the village in secondary schools. From this village alone, 

there would not be more than 10. For the entir< division, there are 

probably 50-60 people studvina in secondary schools. Since this is 

a large administritive division (comprised of 29 villages), this is 

a good indication "I Lhe small number of persons who study beyond the 

primary 	level in Tanzania. 

There are two private vehicles in the village: one truck and 

one landrover. 

Klali is 13 miles from Gairo and 32 miles from Mpwanwa. There 

is a shorter road to Gairo, but it is not passable at present. Mlali 
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residents buy goods from stores in npwapwa. The road in disrepair is 

from Yial L to Paidambili. In the rainy season, it is always impassable. 

There is one hus (prih'ate x' oi.ned) which goes from Gairo to Pandambili 

jailv. There is a cootp ratve bus which os from Podoi:m to M!fali and 

returns to D lo:m , i t.o-di: sc: ule. ' all is the turnaround point. 

The CCM and novernment officials can easily reach the vill.'ge since they 

have iandruvers, but if bridges are washed out or in disrepair they some

times have difficulty. There is no secondary school here, but there is 

one in Mpwapwa. Access to adult education and primary education is 

easily available throughout the area. Sometimes they need supplies 

(such as books, etc.) for the schools, but they cannot always get them 

when needed, due to bad roads. At lali Bondeni village, about three 

miles from Alii, there is a Domestic Science Trade School. Everyone 

has lived in uJamna villages since 1975. NAC (National Milling Company) 

trucks and GAPEUK trucks come from Mpwapwa to collect crops. There is a 

rural health center in the village and a government hospital in Mpwapwa. 

The rural health center had a landrover but it is now broken. The very 

sick people now must travel to health facilities hy bus. The nearest 

mission hospital is in Kilosa, but Lhe road is Loo bad for people to 

go there. 

Water is not a problem in this village. Fresh water from the 

mountain streams comes to the village by pipes. There are two livestock 

troughs (spring-fed) in the village. This village is fairly representative 

of the 26 villages in the division. 

There are small roads connecting the villages of the division, but 

many are hard to pass. The main road in the division goes from pwapwa 

to .fbori to Chamkoroma to Suguta to M.ali. The people along the south

eastern border of the division have only very small road:. Thus, they 

are in more contact with lorogoro district. The road from Mali to 

Korgwa is impassable during the heavy rains. Essentially the only 

passable road during the rains is ,ali-Mbori-Mnwapwa. 

information on other points is discussed in the above paragraphs, 

or it should be assumed that no specific differences were noted between 

!]all and vii ._ces .:hic had be en visited pruvionuslv. 

9. 	 7wanga VLIlage (.wanga District) January 4, 1980 

7isits to the villaces of Same/Mwanga in Kilimanjaro region were 
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made during January 1980 before the interview schedule was developed. 

Since the social anthropologist had lived nearly two years in the former 

Pare district (subdivided in i979 into the districts of wa and Sami.:) 

he ""as bh]L to use hlis7u.,r- .:: whde of and familiarity wi th the area 

as a gruie to os[;inl'4 (11_-sti-ons ohiauL c-ho social .4 gnificance of roads 

in the comunities of Sane/.wanza. The format for reports on these vil

lages is somewhat different from those of Dodoma and Singida which were 

visited in March after the interview schedule ,.;as finalized. 

Mwangn village is located at the point where the single access road 

connecting both Ugweno and Usangi divisions joins the main trunk road. 

It is now, and has been for quite some time, a crossroads village where 

the Pare people who reside in the North Pare 'fountains wait For connect

ing buses to tale them into the higliiands or to some more distant point 

away from their hiahland hones. Traffic through MIwan a, both on the 

trunk roa.d and into the Nlorth Pare highlands, is high bv Tanzanian 

standards. One sees man% buses, trucks, and even cars passing on the 

trunk rood. Similarly, perhlaps as many as a dozen daily buses pass 

through "w,1,na on tieir wa, in and out of the highlands. Truck traffic 

is also .. a ' hu, ,-e road is not Last, the volrme of Lraffic is 

considerable iven its condition. The road from Mwanga to the highlands 

was opened in 1936 and has been maintained, until recently, solely 

through local effort. In the past few years, some assistance from ComWork 

has been -. ,ailable. The ls,;t ten years have seen a widening ard a general. 

better maintenance of the road. Still, given the volume of traffic, there 

is considerable room for imnravements throioh widening, repairing damaced 

sections, reinforcing portions which are subject to rain damage, etc. 

Although Mwanga has some permanent residents, many highland Pares 

think of it as a "plains wavstation." Even those who live there for 

economic reasons (shopkeeping, farming, etc.) may hold similar views. 

The Pare people t.ink of themselves as "highland dwellers," and those 

.who live or .,:or! in plains villages lik:e ... ana return to their highland 

homes frequently. The availability of dfily bus service into the mountain, 

maikes this relatively easy nowadays. Even so, most parts of Usangi and 

Ug.eno are not too distant fror ,:ian.ato travel, if necessary, by foot. 

The plains around !vanga ire generally better suited to herding 

than to arming:. First oC al] , this area is generally drier and rain

fall is not ent irely .t . in North hi ghlands,acnodblc Seon(i, the Pare 
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land for cultivation is so scarce that it is rare for a family to keep
 

more than 	a single cow. Such animals are used for milking and are, as 

is the custom on At. Kilimanjaro, stall fed rather than allowed to graze 

in the h!i 	aklands. On the plains, by contrast, it is possib.e for the 

animals to he hereded in Largpi r numbers. Usnally, several families com

bine herds and share in the work of herding the animals on the plains. 

As is true for the Pare Mountains and other adjacent areas of 

in this areanortheastern Tanzania, the general level of education 


exceeds that of the nation as a whole. 
 Located on a nineteenth century 

cara-an route between Tanga and nt.-Kilimanjaro, lwanga has been ex

posed to outside influences for more than one hundred years. Fluency 

in Swahili is excellent by rural Tanzanian standards. 

Social services are generally available to the residents of 

.wnga village--althouth they would like to see improved water sup

plies and the like. Compared to most Tanzanian communities, access 

a
to transportation is not a problem for Mwanga residents. In 1980, 


far greater ; robl em than roads themselves is the lack of sufficient 

vehicles 	 to transport people and goods. In January, it was possible 

to observe quite Large numbers oaf people standing for considerable 

periods of time vaiting for pu lic transportation. 

With the separation of Mwanga and Same into separate administrative 

divisions in mLd-1979, it is ezpected that >wanga village itself (the 

location of administrative headquarters for Awanga division) will re

ceive a great deal of concern with respect to the deliver' of adequate 

social services. During the January 1980 visit, it was noted that the 

government offices were newly constructed and that virtually all records 

for the division were still housed in Same, location of the district 

headquarters §or the former Pare district. 

Yith respect to improved roads, nwanga residents will not benefit 

directly nearly so un as resi.enrs of the highlands. Perceived needs 

are greater w.ith regard to veh.icles than roads for Mwkanga residents 

per se. Although most .!wanga residents make their li,",g in farming, 

herdiny, or s'opkeepin, finding people to work on road construction 

and minarnn,-' Ou not ' a problem. 

10. 	 Usangi and U-weno (wana Division) January 4-5, 1980 

Twu visits were made on the afternoons of January A and 5 to the 
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villages of Usangi and Ugweno in the North Pare Mountains (Awanga 

division). As was the case with the village of Mwanga, no formal 

questionnaire was used since it had not vet been developed. However, 

since the social anthropoL ocA st had lived in Usangi for neariv one year 

(during 1967-0 S and 1972), he was able cc contact a number of former 

acquaintances is well as current government and Party officials, and 

to discuss general matters pertaining to needed road improvements and
 

their likely benefits for these communities. These findings are sum

marized in the paragraphs which follow.
 

Both Ugweno and Usangi share a.common road which leaves the trunk 

road at :Mhanga and climbs from there into the highlands. It then 

divides with one branch heading to Ugweno and the other to Usangi. 

1. Social Composition. In contrast to a decade ago, North Pare 

contains man': cooperative endeavors. Previously, this had been an 

area where individua. enterpreneurship had been encouraged, petty 

capitalism was the rule, and some individuals might have even been 

considered "wealthy" by East African standards. Thus, the change to 

more cooperative activities in marketing, shopkeeping, and in other 

areas of life is a significant chalnga !C &US puoPiw'. To the casual 

outside observer, the lack of such obvious ujaman acti -Ries as one 

finds in Dodoma and Singida regions might lead to the harry and erroneous 

conclusion that this area lacks cooperative enterprises. A more ap

propriate measure would be the distance each area has come toward meet

ing national goals from the place where it started. For both Usangi 

and Ugwanc movements toward more collective. ctiviti's have beer great. 

It should be noted, ho>;ver, that this is an area where "ujamna in the 

villages" (Swahili: ujamaa vijijini) rather than "ujamaa villages" 

(Swahili: viiiii vva nj amaa) is more prevalent. Throughout the Pare 

Mountains, people continue to live in dispersed settlements scattered 

throughcut the ha:bitabLe portions of the mountains and concentraced, 

rather densely, at those elovtions where crops grow hest, rainfall 

and groundwater are plentiful, and the climate is benign. 

2. Ethnic Comnosition. Both Usangi and Ugweno are ethnically 

"Pare." Prior to European contact, the two groups had not been united, 

nor did they speak a common language. The colonial era caused old dif

ferences to be forgotten as che people of both North and South Pare found 
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it useful to amalgamate chemselves into a single "tribe." Thus,
 

today all indigenous residents of the North and South Pare ountains
 

call themselves "Pares" without reservations. Minor differences do
 

exist in customs, but thcS are similar to those found in other so

called tribes within Tanzania.
 

3. Livelihood. >orth Pare residents depend on plantains and
 

maize for primary food crops. Other crops such as millet and cassava 

are grown and used for food as well. It is customary for each house

hold to keep a milch cow which is stall-fed near the kitchen. These 

animals, when old, are sl aughtered for meat. Small amounts of cash 

crops are grown in the highlands: coffee, cardamom, bananas and plantains-

but there is not a great deal of land in t"e highlands themselves for 

cash crop production. The L~ins, especially to the northeast of the 

mountains, are used for Irowing additional food and cash crops and, in 

the arid areas, for herding livestock. Shopkeeping during the late 

1960s was so prevalent in the highlands that the social anthropologist, 

as part of his work at that time, estimated that there was about one 

shop for every tiftv households. The large number of adult men engaged 

outside the highlands in cash earnin, occupations was a far more 

important source of income than toe cash crops and also a reason why 

shops are so prevalent. Changes during the L970S in shopkeeping have 

introduced some cooperative shops, although many private ones remain. 

Availability of goods for purchase was cited as .problem by many vil

lagers--a problem stemming from the national ecc-nmy rather than the 

state of the roads to and from the highlands per se. Cash cropping,
 

as noted, is more limited than the sale of another important commodity-

labor.
 

It is difficult to estimate the number of people residing outside 

their highland homes today, although in 1968 this was estimated to be 

as great as one in three. No reliable statistics on wage emplovment 

outside the highlands ,.it for the current period, although villagers 

state that many people still wuork away from home. This is due both to 

the fact that people in toes communities have come to depend on out

sid . iom.n:,nt for slple:omu.A PWoo.ci: and that there is not s:ufficient 

land for the needs of all p.ersons who would claim Usangi and Ugweno as 

'home." The ar.e number of buses, trucks, and vehicles which move in
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and out of the highlands daily attc.i to the high degree of populantion 

movement which continues to he a vital, part of the lifestyle of North 

Pare residents. North Pare residents produce a few pots which are soLd 

in markets as far away as Arusha and Babati (with most p robably going 

to Moshi). This is the maj or craft industry of the area, but eornings 

from pottery account for only a small portion of the economy of t:hese 

villages. it should be noted, however, that women are the producers 

of these po:s and that it is men, not women, who sell labor outside 

the highlands. Cash cropping is engaged in by both men and women. 

4. .obilitv. Adequate measures of mobility are not available. 

Relying simply on the sales figures for cash crops ,;ould give only a 
small portion of the total picture of =,ility in the highlands. There 

are several reasons for this. First, most viliagers have small farms at 

several locations on the mountain slopes and are consequently "mobile' 

in their subsistence and cash cropping activities. Second, the movement 

of people, unlike that of crops, is exceptionally hard to document. 

5. Women. Unlike villages in most of Dodoma and Singida regions,
 

Pare women are greatly affected by the current mobility patterns and
 

•hus the roads in the area. any husbands, fathers and brothers work 

away from home. From time to time, wives and children may join their 

husbands/fathers in the cities or places where they work. More typically, 

other family members remain at home caring for the family farm while the 

husband/father earns wages tc supplement the family income. In turn, 

these wages provide the cash which women in the villages use to purchase 

goods (food supplies, cloth, kerosene, etc.) in the local shops. Thus, 

roads are an important lifeline for Pare families. They provide a means 

for men to get to their cash earning occupations outside the highlands 

as well as a means to transport into the villages the commodities which 

their families purchase. Thus, the relationship is a complex one--with 

all residents denendent on the roads for movement o, people, commodities 

to be purchased in Local shops, and sale of cash crops. Roads are an 

important economIic lifeline for North Pare residents which connect 

their rural homelIandi to the larger economic system. 

6. Edulcation. Primao ry schools ace, available throughout the Usangi 

and Ugweno highlands. There ire also some private secondary schools, 

operated bv TAPA ('Tanzania Parents Association) in the area. In the 1960s, 



access to schools was considered by many Pares to be a more serious 

matter with regard to upper primary and secondary schools since for
 

many of these people it would be unthinkable that children did not 

attend primary school. Pre.:rence had hu.n _1von in the Pnst to
 

attem pting to educate ma les over !emale s, o ___a'orlv in the upper 

grades and in secondarv schools--since educational attainments could
 

be direct Iv correlated wi th better ,,s. 

7. Social Seuvices. The last decade has been one 
of rapid progress 

in the increase of social servi.cs for the people of North Pare. The 

last year or so has brought telephone servca, while electricitv is
 

expected within anothe year or twv .
 Cleaner and bhutter water supplies
 

have become widelv available, reducing the ,r&; abilltv o f Yatcr as a
 

disease vector and at 
 Least some f the amrne r workload on women whose
 

job it was to 
 haul water ar the dUPlv needs of their families. A
 

government hospital is located in Usangi and 
a reasonably well-stocked
 

dispensary 
is. in Ugweno. Both villages have access to government of

fices, postaL services, political part: officers and community education 

programs. Transportation is available in the form of buses, trucks,
 

and v eiicles.
 

S. Benefits of i.n roved roads. 
 For the highland communities of
 

North Pare, the most important aspect of improved rural roads would be
 

improved--not new--access. 
 in tandem with this, many villagers feel
 

that more and better vehicles are the other side of the coin, and 
an
 

equally critical component in improving transportation services for
 

their co'munities. In adcition to the main access 
roads of- Usangi and
 

Ugweno which link with 
the trunk road at hwanga, are several other
.- there 


roads which are either currently passable during only some portions of
 

the year or, which, if built ind kent in workable, all-weather condition, 

would greatly. increase thre ease of high landers in moving people ,and goods 

in and out of their villazas. An :-a:mple of the latter type of rad is 

that connecting Eutu (on the northeastern plaIns) .ith the North Pire 

highlands. Currently, ,oon Je either must walk to their farms at Butu, 

or at harvest, make an e.:ceudin KI. long trip Sv vehicle via Mwembe and 

Lebeni En. Ass over i por <quii t: : ,ai m-nthe p afn-;. Tl is latter 

situation in e:.pensive in th time ind money, but is used by some 

vil.agers in lien ,f the a Iturnative--transport -f cropn s on the heads 
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of women, one basketful at a time. 

9. Manpower. Although many villagers work outside the highlands 

and must continue to find some sort oK supplementary financial support 

for their .'-:m-z"ies, ,is labor pool is likely to he responsive to needs 

for cons ruction and maintenance of Loads in the hijlands. In addition, 

residents of Usangi and Ugweno are accLstomed to self-help maintenance 

projects. After all, they are pleased tc remind any inquiring outsider, 

they built the road themselves and have maintained it for over forty 

years with virtually no help from the outsiders. 

11. and 12. Gonia Bombo and Mbaga Manka (Same Division) January 6, 1980 

The highland ccmunities of Gonja Bombo and Mbaga Mlanka were 

visited cn Sunday, January 6. As was the case for Usangi, the inter

view schedule had not y. n dove loped, so interviews were less 

structured and more free-rangin'g. A variety of people in both Gonja 

and Hbaga provided much heloful information. In addition, the social 

anthropologist had also lived in Mbaga for nearly one y,,ear (1968 and 

1972) and was thus familiar with the social situation in the South 

Pare Mountains.
 

i. Social C;ompostin. As in the case of Ncrth Pare, nouth Pare 

villages have a number of cooperatie enterprises but are not organized 

as compact settlements as in the case of the ujamaa villages common to 

Dodoma and Singida regions. Land is generally more available in South
 

Pare and thus !ewer peoplL have found it economically necessary to seek 

supplementary wage earning actiities outside the highlands. Cash 

cropping (especially coffee) is a more common means than wage labor 

to supplement subsistence farming activities.
 

2. Ethnic Composition. Virtually everyone residing in the high

land communities of South Pare is ethnically "Pare." There is less 

diversity among these communities than is found in the highlands of 

North Pare, making Lhis an especially horogeneous cultural region.
 

3 . .i,,.lihor. Food and cash crops are similar to North Pare. 

A major dif, .re-ce b'ut.,'een highland cnmmunities in South Pare and those 

in the North Pare Mountains is that livestock are kept in greater (but 

not esn ciay large numbers. instead of being stall-fed, most animals 

are taken to astlre in the highlands. There are many privately-owned 

shopq, as "Io as so:e cooper.t: ve ones, "but in contrast to North Pare, 
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villagers here rely less on buying than producing what they need. There 

are no significant craft industries which produce goods for sale beyond 

the local communities. 

4 .. Milit.v. Althomgh Gonja Bombo and Mbaga ranka do have resi

dents who work rits iU,e, sell cash crops whchi a re grown in the highlands, 

and bring in 4oods for sale n the local shops, there are no regular 

transportation services which link these highland communities with either 

the unpaved road on the eastern side of the South Pare Mountains or the
 

main trunk road on the western M;e. In order to get to ubllic trans

portation, villagers must walk a distance of several miles from their
 

homes in the 0i.,hLi nds to wait V r buses at Kisiwani or other points on 

the plains. Sinco buses are somewhat undependable, the distance plus 

Lhe wait makes t'is an arduous task. (Tot AMAPit lA i comments ab out 
the present condition of the roads and their social consequences, see 

section 8.)
 

5. Women. Since the question regarding both Gonja and Mbaga is
 

the developnment of an 
 all-weaV4 access road with regular transportation 

facilities where none presentlv exists, the impact of such a road and
 

regular transportation facilities would affect the 
lives of both men
 

and women. For men who work away from home, 
 and for those who sell 

cash crops, better, more dependable roads would facilitate access to 

places of work, help get needed assistance (siupplies and expertise) 

for cash crons into the area, and provide a more reliable means of 

transporting goods to market. For women, the consequences are likely 

to be even more siganificant. Since women do most of Che transportation 

within the farm area of crops and goods sold in the shops, the availa

bility of transportation facilities would ease this burden. On the other 

hand, women earn monev by transoorting goods nn their heads, and the re

placement of their labor by vehicles would mean a loss of this income. 

Precisely how much this is or how important it is in the family budget 

is difficult to estimate. This is, however, one negative consequence 

A replacing transportat ion nV humans with mecinned transport. In 

.ther -r.s of tor lives, .=en ar: Hkk.:v to benefit from some of 

tie colsequces ,i 'tter trans:por tation fdCiliti s--. isier access ta 

hospitals, conuinitv ievlonmen trogrnms, and the like. 

6. Education. ike the residents of North Pare, villagers in 
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South Pare are relatively wel.1 educated by Tanzanian standards. There 

are several private secondary schools in the area. Transportation is 

more a problem for tie stadents in those schools (many come from con

4cieos .,re)-, for teachers (who depend
siderable di s can,- to b ri in, 

the fo) supe rvisors , ctc. i1i2.Land areas on supplies from ,,ts r7 or 

ready access to primary schools. In addition,of South Pare hava 


there are many adult education classes.
 

7. 	Social Services. Social services (water, health, public
 

would greatly henefit from the existence of a
transportation, ,tc.) 


dependable road and regular transportation services (see section 8).
 

imroved roads. In order to demonstrate the
acmer its 


significance of roads to tie viLlaers of Gonja and Mbaga, I have 

to me by aabstracted tho :ilwin4 omm:ents from a Luttcr written 

L had as ted the teacher about roads andteacher follT'..i:, my visi:. 

the social significance of them ot Sth Pare communities. The 

teacher was an old friend (from previous work I had done in the 
area
 

my report.in 1968) and wrote tie fColowing tiou4hts to me to include in 

thy teacher. rather than paraphrasingIncluding them in the words of 

them, will give the reader a better sense ot how the villagers see the 

significance of 	roads for their communities.
 

"Here are some thoughts on why th'e road from Same (via
 

Mwembe) to Mhaga and fonj a shouli he improved. I'1 cry
 

to list the reasons I can think of so they can be used
 

in the report.'
 

"I. If the road is improved, there will be more people
 

ready to bring their buses and (trucks)--they now fear
 

the bad road as it is destructive to vehicles."
 

not only coffee
"2. Farmers have many things to sell, 


and cardamom. The food products like bananas.* cassava,
 

a variety of fruits, etc. would find i marzet in Same.
 

As a result, there would be more production of these
 

things and the people nul]i have i ren:'ur source of 

income to raise 	the standari n? li "n,. Just now the
 

cash crops ire sold at- certain t:es 1 year when they 

are ready. For 	those 'ho have no knowledge of budget

ing, it menns thev to eut have m'oney t roughout but only 

when t.ha sell '-ei crops.'
 

"3. The dispensary is small and keeps referring patients
 

.s Sal aam, etc. Such find it vet,
to Moshi, Same, Dar 

difficult to travel--sometimes the'. have to be carried
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to Kisiwani--al mos 9 miles away where there are bases. If 

the road were zoed and vehicles available, things would be 

much better for such patients. 

4. [0 .cn',,s, ,svci ailIv the Secondnr School at nlanka, 

need transport !or .'.plis:. VOnI ind all the oti:r re

quiramu m. s r.. I i iar", ,I20 I S re4u1 1r].', . There 
is a Iot a no - n iringa MOiWis to brin these 

things -- in a' .. i:.lsel, 'l during the rain' :eson, 

the school guts :strandhed :as the road becomes impassaule 

for he:vv 'vhiic'les. 'esides, for emergency, there is no 

way or ,ov n, fast oHt of :!baga to outside areas except 

through Kisin ." 

"5. There is a post office here. This operates only twice
 

a week because the postman has to walk to Kisiwani. Let

ters which are urnent ire ielaved, while, if the road 

were good and there were vehicles on the road, it would 

be nossibee to 'gut mail up here laily." 

'6. Overal L with the conditions of such roads imp roved 

production of all agricultural things around is likely
 

to rise because people will be able to sell all their
 

products. At the moment, there's lots of wastage be

cause of lack of :market--mainLv because of poor trans

portation. Generally, therefore, people are not en

couraged to rise above the subsistence level."
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T1AIA F A-V- I 
FOOD CROP PURCIIASI:S, DODOMA RURAL IWI I', IOI.MA tEGEION, BY MA.JOR CROPS AND ADMINISTRATIVE )IVISIONS, 

1977/78, 1978/79, 19-79/8() (I.TRIC TONS) 

Cl-1"d[2 and11 Year" 

Haiz ____So_ SocgltuIIt Bil I rush Millet 
No. Division 77/78 78/79 79/80 77/78 78/79 79/80 77/78 78/79 79/80
 

S itiso 545 1,392 559 236 484 55 351 191 
 4
 
2 Chawi
no 6 17 56 176 1,048 788 20 53 19
 
3 Mvumi  / 43 172 210 635 4 1 4
 
4 Mwit iki ra 1/ 44 201 35 202  7 94 1/

5 Chilpaga 1/ 137 - 6 339 11 1/ 111 
6 ba hi -  - 44 150 11 - 2 -
7 Makangwa - 4 26 20 1,265 943 2 65 1
 
8 MuIVleiuu 10 6  47 249 5 40 51 -

Total 561 1,600 887 W36 3,947 2,448 424' 
 568 28
 

Crop and Year 

Finger Mi let Itier 2 Tota I 
No. Division 77/78 78/79 79/80 77/78 78/7q 79/80 77/78 78/79 79/80 

I itiso 198 102 80 24  5 1,354 2,169 704
 
2 Chawiiio 
 1/ 1/ 1/ 48 - 15 450 .1,118 878
 
3 lvnimi 1/ - - 31  28 207 211 710
 
4 Mwitikira -  1/ 12 - 1/ 54 340 203
 
5 Chi panga - 1/ 1 20 - 7 
 26 587 19
 
6 Bahi - ./  9 - - 53 152 11
 
7 Makangwa - 1/  18 - 8 40 1,334 978
 
8 Mundenm, 15 18 - 45 
 - - 157 324 5 

Total 213 1.20 81 
 207 - 63 2,341 6,235 3,508
 

1/ Le:,s than 0.5 metric tons.
 

'2/ InChItdes cowpoas, padcly, beans, and immig beans.
 

SoHurce: Dlata kmp iIt'd I rJm records of National Milling Corporation (NMC), l)odoma Branch. 



TA [.E'A-V-2 
['001) CROP PURCIASEIS, I)I)OMA URBAN IlSI ICt'', I)tD()HA KEI:G1ON, BY MAJOR CRuPS AND ADMINISTRATIVE DIVISIONS, 

1977/78, 1978/79, 1979/80 (METRIC TONS) 

Cr-- LLand Yltai -
Maitze Sorgiiini Bu1 rush mi I let 

No. livision 77/78 78/79 79/80 77178 78/79 79/80 77/78 78/79 79/80 

1 ltonbolo 1/ 2 1 15 309 46 1/ 19 
2 Kikombo - - 1/ 20 100 96 1  l
 
3 Nala - - - 5 14 - 6 1/ 
4 lpuinguuzi - - - 20 62 24 1 1
 

Total 1/ 2 1 60 485 166 8 20 1 

Crop and Year
 

Other2 /  
Finger Millet Trotal 
No. Division 77/78 78/79 79/80 77/78 78/79 79/80 77/78 78/79 79/80 

l Ilon1 l[o 1 2 1 26 - 8 42 332 56
 
2 Kikombo - - 1/ 1 
 - 2 27 100 99
 
3 Nala - 1/ - 3 - - 14 14 
4 Mp ung uzL - - - /4 - 3 25 63 27 

Total 1 2 39  13 108 509 1-8-2
 

1/Less tlhan 0.5 metric ton.
 
2/ Inc1udes pigeon peas, lina beans, cowpeas, beans, and mung beans. 

Source: Data coupiled from records of Nat inal Milling Corporation (NMC), Dodoma Branch. 



TABIF. A-V-3 
FOOD CROP P!RC HASES, MWA!'WA D}ISTRI CT, l)( )I)A RE);IMON, Y MAJOR CROPS AND ADMINISTRAlIVE DIVISIONS, 

1977/78, 1978/79, 1979/80) (METRIC'ITONS) 

Cro and Yczi-
Ma i ze Sorghni Btil rush Mill et 

No. livisi, 77/78 78/79 79/80 77/78 78/79 79/80 77/78 78/79 79/80 

1 I)lwa pwa 772 2,308 831 130 874 756 16 326 33 
2 
3 
4 

Kjihakwe 
Mlali 
Zolissa 

3,799 
6,685 
5,433 

5,533 
6,946 
10,905 

4,300 
3,668 
5,583 

95 
686 

1,929 

709 
1,814 
2,323 

300 
449 
218 

7 
986 

2,428 

88 
1,182 
1,835 

6 
22 
63 

5 
6 

Kongwa 
Rudi 

1,147 
68 

2,605 
426 

2,053 
14 

438 
190 

1,652 
1,577 

662 
238 

1,003 
3 

1,156 
47 

32 
1/ 

Total 17 ,904 -'8-79  16,449 3,468 8,949 2,623 4,443 4,634 156 

Crip and Year 
Fillncr Mi llet Beans includ ing inias Othe2/ 

No. D)ivision 77/78 78/79 79/80 77/78 78/79 79/80 77/78 78/79 79/80 

1. Mlwapwa 1 8 10 6 3 32 508 172 9 
2 
3 
4 

Kibakwe 
MIal i 
Z(oissa 

14 
18 
26 

37 
39 
33 

10 
3 

14 

123 
13 
-

134 
1 

-

119 
54 

2 

318 
684 
196 

9'9 
431 
229 

9 
[-1 8 
43 

5 Kongwa 10 16 1/ - - 3 554 431 140 
6 Rtidi 4 16 8 81 59 85 76 97 2 

Tota 73 149 45 223 197 295 2,336 1,589 321 



TABLE A-V-3 
FOOD CROP PURCHASES, MWAPWA 1)ISTRICT, I)iH)OMA R('1oN, hY MAJOR CROPS AND ADMINISTRATIVE DIVISIONS, 

1977/78, 1978/79, 1979/80 (METRIC TONS) 

o''ut a I 
No. Division 77/78 78/79 79/80 

1 Mpwalwa 1,433 3,691 1 ,071
 
2 Kibakwu 4,356 6,730 4,744
 
3 Ml a Ii 9,0)72 10,4 13 4 ,'314
 
4 Ztui :- i 10,0!2 15,325 5,923
 
5 KmigWaJ 3,152 5,8() 2,890
 
6 RI i 422 ") '), 347 

'la1 28, 447 /4 ,2"41 19,889 

1/ Less than 0.05 mit toll.
 
2/ includes pigeon peas and cowpeas, anong other unidentified crops.
 

Source: Data compi led from the records of the Nat ional Milling Corporation (NMC), Dodoma Branch. 



T:\lilI, A.-V-,S 

FOOD CIAOP PU R(IASES , Kt)NI)OA I)ISTPI'ICT, IA A I.(N, BI)t MAJ.JOR CROPS AND AMI INI STRA'1 IVE 1)IV SIONS,BY 
1977/78, 1978/79, 19i//8(i (MT-I'IC TONS) 

...... . . ...... ... ... ... .... . A ll ( l 

Mali Sorlotin P igeon p~a~s 

No. I)ivision 77/78 78/79 79/80 77/78 78/711 79/80 77/78 78/79 79/80 

I Kondua Mj ii 89 381 217 84 ",21 103 - - 64 
2 Moimlo 31 723 1,258 !463 1 ,710 701 - - 293 
3 F a r kwa - - 44 5 2 - - 1 
4 Kwain oro - - - 6 9 .
5 Pahi 26 34' 2 124 1 ,527 3,359 1,312 - - 813 
6 GoiIia 602 1 319 2,525 201 977 318 - - 47 
7 le Fe ko 682 U56 852 1 ,992 3,545 1,929 - - 1,793 
8 Io 290 497 279 124 68! 215 - - 645 

Tota 1 1,722 3,918 6,255 4,4 41 10,710 4,580 - - 3,656 

Crop and Year 
Bulrush Millet Finger MilleL Beans 

No. Division 77/78 78/79 79/8) 77/78 78/79 79/80 77/78 78/79 79/80 

I Kondoa ljini 101 413 12 103 242 82 - 1 3 
2 Mondo 1,759 2,721 104 633 1,086 l162 1/ 4 57 
3 Fa rkwa 27 - - 22 12 16 - - -
S Kw\ii Lo ro 2 22 - 20 57 - - - -

5 Palli 1,069 1,355 155 -66 492 54 28 27 310 
6 Goii~a 1,099 1,156 41 803 1,414 286 6 55 188 
7 Bureko 637 4)7 95 257 471 55 14 9 213 
8 Koe 143 95 38 272 600 260 1 1 52 

Total 4,837 6,169 445 2,376 4,374 1,215 49 97 823 



FOOl) CROP PURCIIASES, 

No. 1)ivision 

I Kondoa Mjini 
2 Mondo 
3 Farkwa 

4 Kwamtoro 
5 P11hi 

6 Go iia 

7 Bereko 

8 Kolo 


Tot I 


Sotlrt.e: Data 

KONI)OA DISTR IC , 
1977/78, 

_______________C 

0Ltler-
77/78 78/79 

145 70 

535 67 


I 
7 1/ 


782 258 

125 9 

419 912 

244 311 


2,258 1,627 

ledI-mpifromrecords of 

IO1)UA RI*(;ION, BY MAJOR CROPS AND ADMINISTRATIVE )IVISIONS,
 
1978/79, 1979/80 (,MEIIRC TONS)
 

roj'O a il Y ar 

ToTottaI 
79/80 77/78 78/79 79/80 

33 522 1,528 522
 
30 3,'21 6,311 2,905
 
1/ 96 17 1.9
 
- 35 88 
39 3,698 5,8-33 3,807
 

5 2,836 ,930 3,410
 
[1 4 ,()1 6,0)0 4,948
 
36 1,074 2,188 1,527
 

154 15, 683 2 6,895 17,138
 

National Mill ing Corporation (NMC), Kondoa and Dodoina offices. 



TAII,LE A-V-5
 
CAStt (:R()P PUR(:IIASES, )OI)OTMA RURAl )1ST'R[IC'I', )0k MA REGION, BY MAJOR CROPS AN) AD INISTRATIVE DIVISIONS,
 

[917/78, 1978/79, 1979/8() (MI IC 'ONS) 

Crop and Yuar 

Ground Nits CasLor Sut:ed Sunflower 
No. Division 77/78 78/79 79/80 77/78 78/79 79/80 77/78 78/79 79/80 

I [1i 1/ 1 7 11 41 8 1 3 6 
2 C Ihllw i n 6 4 47 27 i 6 14 2 4 9 
3 Mvumi I - 47 34 11 28 2 1/ i0 
4 1witiki ra 1/ 1/ - 1 1 - - - -

5 (hipaiga 1/ 3 73 1/ 1/ 1/ - - 1/ 
6 Ba Ii 2 1 20 - 1/ / - - -

7 Makangwa) 1 - 42 14 - 26 1/ -

8 Mtudcuiiu 10 2 3 9 5 1 1 1 

Torta 1 20 11 239 96 74 77 6 8 26 

CIO 

Crop and Year 

Sesame Beeswax Gun Arabic 
No. Division 77/78 78/79 79/80 77/78 78/79 79/80 77/78 78/79 79/80 

I Itiso 
/Chawino' 

3 
23 

2 
38 

2 
46 

6
1 

4 
1 

1 
2 

4 
2 

1/
1/ 

-
11 

3 Mvumi 1 - 2 1/ 1/ 1/ 1/ -

4 wi tiki.ra I - - II1 10 6 
5 Chi panga 1 1 1/ 11/ 2 30 14 1/ 
6 Balhi 1/ 2 1 1/ 1/ 1./ - 1/ -

7 Makangwa 1/ - - 1/ - - 1/ -
8 Mundemu 19 13 8 4 2 1 3 2 

TotaI 48 56 59 12 8 6 49 22 i/ 



TALE A-V-5
 
CASH CROP PURCHASES, DOI)OM% RURAL )ISTRICT, IDOO)MA RECION, BY MAJOR CROPS AND ADMINISTRATIVE DIVISIONS, 

1977/78, 1978/79, 1979/80 (METRIC TONS) 

To taI
 
No. Division 77/78 76/79 79/8)
 

I It iso 25 5.1 24
 
2 Chamwino-
 61 63 118
 
3 Mvulmi 38 ]I1 87
 
4 MV.iLik ira 12 8 
5 Ch i panaga 32 18 75
 
6 Ball i 2 3 21
 
7 .akan),wa 15 - 68
 
8 Mt II de1nu 46 25 14
 

To ta 1 231 179 407
 

1/ Less than 0.05 mecric ton. 
2/ AMSo known as ChiLonwa. 

Source: 	 Data compiled from the records of General Agricultural Products Export Corporation (GAPEX), 
I)odoiia Branch. 



'ABLE, A-V-6
 
(:ASIH CROP PURCIIASIS , l)lODMA UR BAN )IS'IRIC'I, DOI)D)MA i{ECION, 1Y MAJOR CROPS AND AIMINISTRATIVE I)IViSIONS,
 

1977/78, 1978/79, 19/9/80 (METRIC TONS) 

No. Div isi on 

Ground NuLS 

77/78 78/79 79/80 

(Crop__andI Year 
Castor Seed 

77/78 78/79 79/80 77/78 

Stllf Iower 

78/79 79/80 

I 
"2 
3 
4 

llomihol o 
Ki koinho 
Nala 
Mptinguz 

Total 

-
-

-

- .... 

-1 

1/ 
-

-

7 
-

1/ 

7 

1/ 
1/ 

-

.1. 

8 
2 
2 
2 

14 

6 
-

1 
1/ 

7 

-

-

-

-

-

/ 
1I 
Ti 

/ 

-

1/ 

No. Division 77/78 
Sesame 
78/79 79/80 

Crop and Year 
Becswax 

77/78 78/79 79/0 77/78 
Gum Arabic 

78/79 79/80 

l 
2 
3 
4 

ltomnbo/o 

Kikoibo 
Nata 
Mpunguzi 

Total 

1 
1 

-

-

2 

18 
1 
1 

-

20 

L6 
1 
1 

1/ 

18 

I/ 
-
-

-

1, 

1/ 
]I
1/ 

1 

. 

1 
-
]/ 
1/ 

1 

2 
-
-

-

2 

1-
I 
/ 

1/ 

2 

-
-

-

No. Division 77/78 

Total 
78/79 79/80 

1. 
2 
3 
4 

ltoubo010 

Kikomlbo 
Nala 
Mpungiz i 

To ta1 

3 
1 

-

-

4 

27 

4 
3 

3 
37 

31 
1 
2 

1./ 
34 



lAI 11i A-V- 7 
CASH CR'oP PURCIiASES;, HWAPWA DIS'IRICT I(, u1(;I)N, MAJOR CROPS AND ADMINISTRATIVE 1)IVISIONS,16)f)M1A BY 

1977/7> AND 1979/8(0 
(MI-TIC 'IONS) 

Cop aLd Year 
Ground Nut s C ts1or St. L.L- Sunflower Sesame 

No. Division 77/78 79/80 77/78 79/80 77/78 79/80 77/78 79/80 

1 Mypwapwa 61 .2 27j 6 61 .5 21 .3 1"22. 6 77 .5 8.() 10.2 
2 Kihakwe 38.2 111 .9 39.9 38.7 15. ) 228.8 - 0.3 
3 MIali 52.6 57.6 267.1 285.5 13V).8 319.9 1.2 
4 Zoissa 14.5 33. 1 80.4 35.8 39.7 38. 3 5.4 1.0
 
5 Kongwa 33.4 282. 8 200.5 264.8 1.4 125.7 0.6 1.8
 
6 RudL 32.4 254.0 2.5 12.) 1.0 1.3 0.2 0.3
 

Total 292.3 1,014.0 71-2.9 658.1 311.Z 791.5 15.4 13.6 

Crop and Year
 
Beeswax Cmn Arb ic Total
 

No. 1)ivis ion 77/78 79/80 77/78 79/80 77/78 79/80
 

I Mpwapwa 0.6 0.2 - - 253.9 386.0
 
2 Kibakue 0.2 0.2  - 94.2 381.1
 
3 Mlali 0.8 1.8 0.5 - 453.0 667.3
 
4 Zoissa 
 1.2 4.2 - - 1'41.2 173.9
 
5 Kongwa 0.4 1.2 - - 356.3 678.5
 
6 Rudi -  - 37.1 269.5 

Total 3.2 7.6 0.5 1,335.7 2,556.3
 

Source: Data 1o 1977/78 are compiled from records of National Mi I Iing Corporation (NMC) , Mpwapwa 
Branch , wli c ItIose for 1979/80 are compi led from records of General Agricultural Products 
Export Corp)ration ((APEX) , Dodoma Branch. 



'ABII' A-V-8 
CASH CROP PURCHASES, KONDOA I)IS'TRICT, )OI)OMA RE(;ION, BY MAJOR CROPS AN) AI)MIN]STRATIVE DIVISIONS, 

1977/78, 1978/79, 19i79/8) (ME'T'RIC TONS) 

-',r__p aid Year 
Ground Nuts CasLOr Seed tiSunflower 

No. Division 77/78 78/79 79/80 77/78 78/79 79/80 77/78 78/79 79/80 

I Kondoa Mjini - 1/ _/ 15 17 7 79 148 .144 
2 

3 
Mondo 

Farkwa 
-
-

1 

-

._/ 

-

110 

1/ 
58 

-
1-5 

1/ 
388 

-
1,0.18 

-
770 

1 
4 

5 
Kwamtoro 

Pahi 
- -

-
-

1/ 
2 

260 
4 

117 
5 

14 
1/ 

326 
1/ 

509 
1 

429 
6 oimaIi/ - - 31 42 17 19 48 68 
7 

8 
Bereko 

KoLo 
-
I/ 

1/ 

1/ 
I/ 

1 
99 

41 
26 

25 
8 

5 
149 

92 
[44 

181 
52 
160 

Tou~- 1 1 558 289 71 1,053 2,048 1,625 

Crop and Year 

No. l)ivision 77/78 
Sesame 
78/79 79/80 77/78 

Beeswax 
78/79 79/80 77/78 

Total 
78/79 79/80 

1. 
2 
3 

if 
5 

Kondoa Mjini 
tMondo 
Farkwa 

Kwanmtoro 
Pahi 

2 
13 

-

1/ 
8 

1. 
11 
-

-

6 

1 
3 

-

1 

-
-

-

-

-
-

-

-

2 
6 

1 
3 
2 

96 
511 

11/ 
2 

594 

166 
1,088 

1/ 

-4 
632 

154 
794 

2 

9 
4146 

6 Cojina I/ LI I/ - - 1 50 90 86 
7 Bereko 9 5 3 - - 1 257 175 64 
8 Kolo 1 / 1 - - 1 134 206 168 

TO La1 33 23 9 -- 17 1,644 2,361 1,723 

I/ Less than 0.5 metric ton. 

SoHIrue: a ta comp i I ed from records of National Milling Corporation (NMC), Kondoa Branch for 1977/78 
_ _ _ll1978/ 79. 1--md from records oi (pmt-r -1 Av r j ri iIr,,r l Prt,,,, t-c I,'v,-,t-I- v... .-. ,i.4 ft'AD I'VN 



TAMLF A-\-() 
FOO) CR OP PIRCIASES, SINOI)A RURAl, I)ISI'RI10T, SIN(; II)\ R E,;ION, BY CROPS AN) A.)IN 1 'RAIVt. )VISIONS, 

1978/79 AND 1979/80 
(Mlt-l IC TONS) 

Crop and Year 
Ma i ze So- hlium Bu1 ruth NiI1 e t Fi uiigr Mill t 

No. Division 78/79 79/80 78/79 79/80 78/79 79/80 78/79 79/80 

I lhanja 1/ 1 14 28 8 1 122 140 
2 lkungi 3 - 46 7 3 - 173 184 
3 Nungaa - - 18 - 2 - 187 106
4 Nt inko 527 11 3 469 51 35 1/ 332 231 
5 Mgori - - 47 6 14 - 235 144 
6 11ongcro 471 253 809 139 15 - 734 553 

ToLal 1,001 367 1,403 231. 7 1,783 1368
 

Crop and Year 
Beans includ- 2/ 

ing i uras Other- Total 
No. 1)ivis ion 78/79 79/80 78/79 79/80 78/79 79/80
 

1 hianja 
 1/ 2 7 16 151 188
 
2 1 k ting i 1 4 14 
 9 240 204
 
3 MNingaa 
 I / 1 5 3 212 110 
4 MLi nko 2 13 7 28 1 ,372 436 
5 Hgo ri 16 22 5 8 317 180 
6 Htongero 
 74 96 14 52 2,117 1,093
 

ToLal 92 1.38 52 116 4,409 
 2,211
 

I/ Less th;mi 0.5 mutric ton.
 
2/ Consi:;ts of pigeon peas, cowpeas, cassava, peas and imitng beans.
 

Stlirce: I)ata conpi lud frow reco 
rds of National Nill.ing Corporation (NC), Singida Branch.
 



TA PI.I A-V-If)
Fool) CRtP I'iPURCHAS ES, IRAMHU\ i)[SIRICT, S1IDT ;l)A RE'; )IN, BY MA.IHR CR( PS AND AI)M1NISTRATIVE )IVISIONS, 

1978/79 t\.'I) 1979/80 

No. I)ivisirn 78/79 
waize 
79/80 

S 
78/79 

( rap 
lu 

7T/0 

niud Year 
lit1 rush Millet 
78/79 79/80 

Finger 
78/79 

iller 
79/80 

I 
2 
3 
11 
5 
6 
7 

Kirumi 
Nduguti 
Ki nyangiri 
Kinantipanda 
Kisiriri 
,da,
Slit I ui 

-
594 
106 
]I 
3/ 
-
-

-
207 

9 
_3/ 
3/ 
4
I 

78 
426 
17' 
49 
1 

67 
-

21 
2' 
15 

7 
-
19
3/ 

8 
52 
17 
L2 
3 

29 
....

-
3/ 
-
-

-

1 

3/ 
65 
16 

4 
1 
2 

1 
59 
17 

2 
3/ 
12 

Total 711 2271 796 84 121. 1 88 9T 

No. Division 
Peas 

78/79 79/80 

Crop and Year 

othher2/ 
78/79 79/80 

Tota l 
78/79 79/80 

I 
2 
3 
4 
5 
6 
7 

Kirini 
Ndugut:i 
Kinyangiri 
Ki n~amunanda 
Kisiri-ri 
Ndgo 
Shelui 

3/ 
43 

5 
5 

11 
6 
3 

5 
105 

12 
7 

33 
19 
20 

3/ 
7 
2 
1. 
.1 
2 

-

-

5 
2 
4 
4 
6 
2 

86 
1,187 

321 
82 

7 
106 

3 

27 
398 

55 
20 
37 
61 
24 

ToLa 1 73 201 13 23 1,802 622 

I/ lHCI LIICS pusli. and cowpeas. 
2/ (onsists of ItLifnls and mnng beans. 
3/ Le.sS OhINi 0.5 mInLtrit' Lon. 

Sourcm: H)aLa ,' mpi lud frori records of National Mill ing Corporation (NMC), Singida Branch. 



TABLE A-V-II

FOOD1) CROP PtURCIIASES, MANYON [ DISTRICT, SIRII )A RIEION, BY CROPS AND A)MINISTRATIVE DIVISIONS, 

1978/79 AND 1979/80 
(MITR I T[INONS) 

S(Iro1 ,ind YCar 

i___ lilt I rush Mii let Finger Mil letDivision 7/79 79/80 78/79 79/80 78/79 79/80 78/79 79/80
 

I Manyon i -...... 
2 Irigi 94 8 48 21 15 6 37 77 
3 Manyon i VijiQ ini . ...... 

4 Kint iiku - - 20 - - - -
5 Nkonko 459 30 188 52 58 - 17 12 

Total 553 38 256 73 73 6 58 9 

Crop and Year 

Peas -/ Total 
No. Division 78/79 79/80 78/79 79/80 

1 Mauyoni ...
 
2 Itigi 
 2 30 1-96 142 
3 Manyoni Vijijini - 

4 Kintinku 27 - 47 
5 Nkonk 14 37 736 131
 

Total 43 67 979 273
 

1/ Includes pigeon pLzIs and cowpcas.
 

Sourcu: 
 Data compilud from records of National Milling Corporation (NNC), Singida Branch. 



'TABLE A-V- 12 
CASH CROP PURCHASES, SINGIDA RURAL DISTRIICT, SIN(IDA \ RE;ION, BY CROPS AND ADMINISTRATIVE DIVISIONS, 

1978/79 AND 1979/80
 

(HETR[C TONS) 

Crop anId Year 
Ground Nuts Castor S,.ed Sunflower Gum Arabic 

No. D)ivision 78/79 79/80 78/79 7L9/80 78/79 79/80 78/79 79/80
 

I Ihanja - 1/ .1 1 22 23 1/ 1/
 
2 Ikungi 
 - - 2 3 10 37 1 
3 Mungaa 
 3 1 3 3 17 34 - 
4 1t i nko 1 1/ 5 4 9 113 2 1/
 
5 Mgori 3 
 - 1 2 7 30 - 
6 Ilongero - - 1 
 3 4 34 1
 

Total- 7 
 1 13 16 69 27 4
 

ON 
Crop and Year
 
-2 /Othe. Total
 

No. Division 78/79 79/80 78/79 79/80
 

1 Ihanj a 1/ 1 23 25
 
2 1lkungi - - 13 40
 
3 Mtingaa 1/ - 23 38
 
4 Mt i nko 2 1 1.9 118
 
5 ,Igo r i 1/ - 11 32
 
6 f1oigoero 2 2 8 40
 

Total 4 4 97 293
 

1/ Less than 0.5 metric ton. 

Source: )ata compiled from records of National Milling Corporation (NMC), Singida Branch. 



T,^,B.l.I. A-V- 1 3
 
CASt CROP 'HRCIIAS'SE , IAMBA 1) 1 STR IC S IN:Il):. Ix1t I() N , BY MA.I()R CROPS AN1) A1)MNI S'I'RA'I' [VE 
 1)1 VIS IONS 

1978/79 AND 1979/80 

(NI,'1'ER IC TONS) 

C-op and Year 
Ground Nuts Castor Seed Sun fl ower Sesame

No. Division 78/79 79/80 78/79 79/80 78/79 79/80 78/79 79/80 

I Ki rumi 1 3  - 27 247 9 7
 
2 Ndugt 4 
 5 2 2 433 1 ,310 - 
3 Kiniy:ingir-. 9 2 2 
 1 93 227 - 
4 Ki ialipanda 6 L 1/ 1 176 257 - 
5 Ki si-iri 3 5 1/ 1/ 
 9 39 - 1.0 
6 Ndago 1 1/  - 2 237 2 1
 
7 SIelIti 1 2 -  - 18 1/ 

Total 
 25 1.8 4 4 740 "2,335 11 [9
 

Crop and Year 

0ther- TOhr2/ TFotal 

No. Division 78/79 79/80 78/79 79/80 

I Ki rumi 1 - 38 257
 
2 Ndugit I 
 2 1 44 1 1 ,318
 
3 Ki nyzingi r L 2 1/ 106 230
 
4 K i iIaIIIpauda 
 1/ 1 182 261
 
5 Kisi ri Li 4 12 58
 
6 Ndgt,, 4 
 L 9 238
 
7 Sheliii 1 1/ 2 21
 

Tota 10 5 790 2,383
 

1/ Less than (.5 metric ton.
 
2/ Consists of beeswax, baambara nuts and gum arabic.
 

Source: DaLa compiled from records of National Hilling Corporation (NMC), Singida Branch.
 



'[ABII A-V-t 4 
CASH CROP PUIRCIIASLS, MANYONI D)ISTRICT, SINCIIA I')A BY AND ADMINISTRATIVE DIVISIONS,EGION, ('ROPS 

1978/79 AND 1979/80
(MtIR 1C TONS) 

_ _Cru and Year 
Ground Nuts Castor Seud Sunflower 

No. D!ivision 78/79 79/80 78/79 79/80 78/79 79/80 

1 Manyon i - - - - 

2 1tigi 1/ 1/ 1/ - 2 16
 
3 an,'on-i Vij ijiLni ......
 
4 Ki nt inku 1 - ....
 
5 Nkonko 6 3 - 1/ - -

Total 7 3 i/ 1/2 16 

Crop and Year 

Other- Total 
No. Division 78/79 79/80 78/79 79/80 

1 M nyoni - - - 

2 Itigi 8 3 10 19
 
3 Manyoni Vij ijini .- 

4 Kintinkti 5 - 6 
5 Nkonko 3 6 6
 

T )tal 13 6 22 25 

1/ l.ess than 0.5 mutric ton.
 
2/ Conisists of beeswax, bambara nuts, gum arabic and rice.
 

Source: Data compiled from records of National Mi ling Corporation (NMC), Singida Branch.
 



'TABLE A-V-15
FOOl) CROP PURCHASES, SAM. )1IS'ICTCI , KILIMANJARIO I ECION, BY MAJOR CR(IS AND ADMINISTRATIVE DIVISIONS, 

1977/78, 1978/79, 1979/80 (MEIRIC TONS) 

No. D)ivision 77/78 
So rgh___ 
78/79 79/80 

_ Crop and Year 
Beans 

77/78 78/79 79/80 77/78 
Paddy 
78/79 79/80 

1 
2 
3 

4 
5 
6 

Same 
Mwembe Mbaga 
Conja 

Chome/Suj i 
MIIainba Vtinta 
Ndungu 

rttal 

15.5 
-

10.5 

1/., 

-

43.2 

39.0 
22.3 
6.c) 

128.0 
-

4.6 

200.8 

-
-
-
-
-

-

-

0.2 
50.7 
45.2 

-

-

96.1 

25.7 
79.0 

102.8 

47.7 
1.0 

118.6 

374.8 

19.0 
179.0 
155.0 

51 .0 
-.. 

63.0 

467.0 

-
243.3 
503.0 

-

-

746.3 

4.0 
17.5 
87.4 

-

15.3 

124.2 

-
4.0 

108.0 

_ 

11.0 

123.0 

No. Division 77/78 
Linja Beans 

78/79 79/80 

Crop and Year 

Rice 
77/78 78/79 79/80 77/78 

Other 

78/79 79/80 

I 
2 
3 
4 
5 
6 

Same 

Mwembe Mbaga 
(;nj a 
C(hiome/Suj i 
Maniba Vunta 
Ndungt, 

Total 

-
-

-
1.9 

-

1.9 

7.1 

-

-
160.3 

-.. 

167.4 

-

... 
-
-

530.6 
450.0 

-

-

980.6 

88.1 
296.3 

225.6 

610.0 

1.0 
--

-

1.0 

2.0 

39.3 

0.8 

-

40.1 

26.9 

0.1 
0.8 
8.4 

3.0 

39.2 

-
-
-

-

-

-



FOOD CROP PURCHASES, SAME 
TABLE A-V-15 

DISTRICT, KI1,1IMANJARO RE.(I N, KY MAJOR CROPS 

1977/78, 1978/79, 1979/80 (METRIC TONS) 

AND ADMINISTRATIVE DIVISIONS, 

No. )ivis i-on 77/78 

T1o La L 

78/79 79/80 

cr 

1 
2 
3 
4 
5 

6 

Same 
Mwembe Mbaga 
Gonja 
Cholue/Suj i 
Hamba VUnL 

Ndungu 

Tot1 

55.0 
825.4 

1 ,008..7 
19. 

-

-

1,908.2 

102.7 
207.0 
!K94 2 

344.4 
[ 0 

367. 1 

1,516.4 

19.0 
184.0 
263.0 

51.0 
-

75.0 

592.0 

I/ Consists of pigeon peas, cowpeas and mung beans. 

Source: Data compiled from records of National Milling Corporation (NMC), Same Branch, Kilimanjaro. 



A i .. A-V-16 
FOOl) CROP PURCHASES, MWA(CA DISTI'ICT, KII.I ANJANO R'GION , BY CROPS AND AI)MINISTRA't'IVE DIVISIONS, 

L977/78, 1978/7), 1979/80 
(METRIC 'I'()NS) 

Crop and Year 
So rghtim Cow.c, _-____ Beans 

No. Division 77/78 78/79 79/80 77/78 78/79 79/80 77/78 78/79 79/80 

1 Ugweno 3.3 94.0 - 13.8 68.4 - 19.1 2.2 1.0 
2 Usangi - 0.  - 1.3 - 18.6 20.1 44.0 
3 Mwanga - 12.) - - 40.7 - - 13.3 31.0 
4 Leumbeni - 3.3 - - 103.2 - - 23.6 25.0 

Total 3.3 1-09.5 - 13.8 213.6 - 37.7 59.2 101.0 

andCropYearn
1/ tl 

Other- TotaI 
No. D)ivision 77/78 78/79 79/80 77/78 78/79 79/80 

I ttgweno 12.3 11.5 - 48.5 176.1 1.0
 
2 Usangi 8.9 0.9 - 27.5 22.5 44.0
 
3 Mwanga - 2.8  - 68.8 31.0
 
4 Leiubeni - 13.8 
 - - 144.1 25.0 

Total 
 21.2 29.0 - 76.0 411.5 101.0 

I/ Consists of maize, pigeon peas and mnng beans. 

Source: D)ata comp iled from records of National Milling Corporation (NMC), Same Branch. 



IABII' A-V- 17 
CASH CROP PURCHASES , SAMN 1)ISTRITI, KIIIMANJARO REGION, BY CROPS AND ADMiNISTRATIVE DIVISIONS, 

1976/77, 1977/78, (M TONS)!978/79 TOIC 

Cnr / 	 YLeIiand 
Ca -dainloi ____ C;1, Iurl- SUCl Suf I ower 

No. Division 76/77 77/78 78/7-9 76/77 77/78 78/79 76/77 77/78 78/79 

I Same|, 0.1 1.4 2.0 7.2 8.7 28.4 0.4 1.6 5.8 
2 Iwumbu Mbaga - - - 2.7 - - 0.2 - 
3 Conja 8.4 10.7 35.8 0.1 (.6 0.4 - 1/ 0.2 
4 Clolic/Suj i 1.4 0.2 0.1 4.2 1.4 1.3 0.1 0.1 0.5 
5 Mamnba Vunta 2.5 2.0 6.0 - 1/ - - - I/ 
6 NdiUngu - - - - 0.1 

Total 	 12.4 14.3 43.9 14.2 10.7 30.1 0.7 1.7 6.6 

Crop and Year 
Gum Arabic Total 

No. Division 76/77 77/78 78/79 76/77 77/78 78/79 

I Same 9.1 8.5 1.9 16.8 20.2 38.1
 
2 ,weiumbo Mbaga - - - 2.9 - 
3 Coiija - 0.1 3/ 8.5 11.4 36.4
 
4 Chome/Sui i 0.9 0.2 - 6.6 1.9 1.9
 
5 M.imba VLunta - - - 2.5 2.0 6.0
 

6 Ndtngtl ......-


Total 	 10.0 8.8 1.9 37.3 35.5 82.4 

1/ Less than 0).5 metric ton. 

Source: 	 Data compiled from records of General Agriuultural Products Export Corporation (GAPEX), 
Samu Branch. 



- -

TABI"L A-V-1 8 
CASH CROP PURCHASES, MWAN(;A DiS'I'R[CT', KII.LtAN.IAIM RI-; ION, BY CROPS AND ADMINISTRATIVE DIVISIONS, 

1976/77, 	1977/78, 1978/79
 
(>1.1.I''T7 TONS)1C 

. (:rp-and Year 
Cardamom Castor Seed Sunflower 

No. Division 76/77 77/78 78/79 76/17 77/78 78/79 76/77 77/78 78/79 

I Ugweno 0.7 0.6 L. 7 0.2 4.2 1.6 2/ 1.7 2.4 
2 Usangi 0.2 0.6 1.0 3.1 1.1 1.6 2/ 0.6 5.3 
3 Mwalnga - - - -  - -
4 Lembeni -  2/ 2.9 - 9.6 0.6 - 0.3 

Tot l 0.9 1.2 2.7 6.2 5.3 12.8 0.6 2.3 8.0 

Crop and Year 
Cowpeas Oth1/ Total 

No. Division 76/77 77/78 78/79 76/77 77/78 78/79 76/77 77/78 78/79
 

I Ugweno - 21.8 - - 9.3 0.1 0.9 37.6 5.8 
2 Usangi - 2/ - 0.1 2/ 2/ 3.4 2.3 7.9 
3 ?-Iwanga - - - - - - - -
4 l.embeni 5.8 - - 1.8 - 2/ 11.1 - 9.9 

Total 5.8 21 .8 - 1.9 9.3 0.1 15.4 39.9 23.6 

1/ Consists of gum arabic, mung beans and soybeans. 
2/ Less than 0.1 metric ton. 

Source: 	 DZata compi led from records of General Agrictultural Products Export Corporation (CAPEX), 
Same Branch. 



TABLE A-V-1-j 
LIVESTOCK CENSUS FOR DODOMA RURAL DISTRICT BY ADMINISTRATIVE 

DIVISION, 1978 

Cattle Goat s Sheep 
""o. of Head) 

Division 

Itiso 44,774 15,859 1.1,356 
Chamwino 69,395 38,957 25,472 
Mvumi 36,264 20,109 7,323 
Mwitikira 49,349 8,249 16,735 
Chipanga 92,227 34,313 22,086 
Bahi 78,584 31,498 14,514 
Makangwa 81,324 19,537 12,239 
Mundemu 55,517 21,013 7,268 

Total 507,434 189,5]5 116,993 

Source: Compiled from official census records provided by 
the District Livestock Officer, Dodoma Rural District.
 

TABLE A-V-20
 
LIVESTOCK CENSUS FOR DODOMA URBAN DISTRICT BY ADMINISTRATIVE 

DIVISION, 1978 

Cattle Goats Sheep 
Division (No. of Head) 

Hombolo 4!,786 2", ]31 5,177 

Kikombo 25,995 20,858 4,016 

Nala 24,794 10,763 5,805 

Mpunguzi 17,473 11,840 2,809 

Total 113,048 67,592 17,807 

Source: Compiled from official census reco.:ds arovided by 
the District Livestock Otficer , 1odo)a Urb;n District. 

A-84 



'LABLE A-V-IA 

LIVESTOCK CENSUS FOR MPI'APWA DISTRICT, DODOMA REGION, 

BY ADMINISTRATIVE DIVISION, 1978 

Cat t l1 Goats Sheep 
Division (No. of fled) 

Mpwapwa 60,355 L2,278 21,124 
Kibakwe 43,561 17,928 6,581 

Mlali 38,643 23,192 10,066 

Zoissa 15,796 9,518 3,274 
Kongwa 32,758 18,085 8,864 

Rud i 39, 4,) 34,784 17,530 

Total 230,553 145,785 67,439 

Source: Compiled from official census records provided by
 

the District Livestock Officur, Mpwapwa District. 

TABLE A-V- 22 

LIVESTOCK CENSUS FOR KON'DOA DISTRICT, DODOMA REGION, 

BY ADMINISTRATIVE DIVISION, 1978 

Cattle Goats Sheen 
Division (No. of Head) 

Kondoa .jini 13,924 16 ,1-5 5,315 
Mondo 29,062 3',654 14,039 
Farkwa 26,738 11 607 9,140 

Kwamtoro 37,899 18,417 12,175 

Pahli 38,769 28,298 13,2L9 
Goima 39,6].6 26,615 6,8r,5 

Bt reko 33,929 2S ,735 10,81 6 
Kolo 27,100 30,508 21,778 

Total 252,037 194,979 98,347
 

Source: Compiled from official census records provided by
 

the District Livestock Officer, Kondoa District. 

.' _ - 



TABLE A-V-23
 
LIVESTOCK CENSUS FOR SINGIDA RURAL DISTRICT, SINGIDA REGION, 

BY ADMINISTRATIVE DIVISION, 
1978 

Cattle Goats Sheep 

Division 	 (No. of Head)
 

Singida Rural
 

Ihanja 33,471. 29,772 9,919
 
Ikungi 46,143 30,462 17,081
 
Mungaa 25,508 19,361 9,343

Mtinko 	 90,770 41,334 28,944 

Mgori 26,385 18,981 9,190
 
Ilongero 77,661 27,691 23,727
 

Subtotal 	 299,938 167,601 98,204
 

Sinv-ida Urban 	 38,904 21,722 10,674
 

Total Singida Rural and
 

Urban 338,842 189,323 108,878
 

Source: 	 Compiled from official census r-cords provided by 
the District Livestock Of:-icer, Sin,-ida Rural District 

TABLE A-V-24 
LIVESTOCK CENSUS FO1' IR,.MBA DISTRICT, SINGIDA REGION, 

BY ADMiNISTRATIVE DIVISION, 
1978 

Cattle Goats Sheer 
Division 	 (No. of Head)
 

Kirumi 
Nduguti 
Kinvangiri 
Kinampanda 
Kisiriri 

36,635 
53,565 
35,379 
40,955 
"'0,313 

3/!,9LO 
22,588 
25,715 
30,912 
28,33L 

21,291 
17,549 
13,307 
1.2,91 
20,354 

-dago 
Shelui 

77,156 
44,261 

27,896 
17,521 

12,L66 
13,488 

Total 328,316 188,456 111,076 

Source: 	 Compiled from official census records provided by
 
the District Livestock Officer, Iramba District.
 

A-86
 



TABLE A-V-2 5 
LIVESTOCK CENSUS FOR . ANY, 1 D SWB ICT, SI N ,IDA REG ION, 

BY .\D)YINI-'TI.\TivT. DIVISION, 

1973
 

Cattle Goats Sheep
 
Division (No. of Head)
 

Manvoni 7,625 2, '91. 6 15 
Itigi 22,720 8.256 2,575 
Nanvoni Vijijini 11,911 4,752 3,748 
Kintinku 32,795 8,086 4,700 
Nknko 36,636 17,767 8,201 

Total 111,687 41,352 19,839 

Source: 	 Compiled from official census records provided by 
the District Livestock Officer, Manvoni District. 

TABLE A-V- 26 
LIVESTOCK CENSUS FOR SAME DISTRICT, KILIMANJARO REGION, BY 

ADMINISTRATIVE DISTR1CT, 1978 

Cattle Goats Sheep 
Division (No. of Head) 

Same 	 31,121 43,674 26,266
 
,WemDe Mbaga 33,151 28,234 i!,8L9 
Gonja 2,635 1,332 1,272 
Chome/Suji 30,676 30,097 18,683 
Mamba Vunta 7,770 9,379 5,018 
Ndungu 25,65i 17,133 14,697 

Total 1.31,007 130.149 77,785
 

Source: 	 Compiled from official census -ecords provided by
 

the District Livestock Officer, Same District.
 

TABLE A-V-27 
LIVESTOCK CENSUS FOR MWANGA DISTRICT, KILIMANJARO REGION, BY 

ADMINISTRATIVE DISTRICT, 1978 

Cattle Goats Sheen 
Division (No. of Head) 

Ugweno 8,302 11,957 4,724 
Usani 14,338 16,03 7,201 
Mwanwa 19, si 5,70;,164 
Lembeni 33,659 30,275 12,61 

Total 75,84i 76,39 30,276
 

Source: 	 Compi led ifr orm of ficial coilstis recnrds provided hv 
Lt Distri.ct Liv-stock Off-icar, Mwang4i Di otrict:. 

At-'7
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TABLE A-VI-I ?a~e I o0" pages 

ROAD CNSTIRCION COSTS BY DIVISION 

Construction Costs 

Diatrict and Di'vision 

todoaa. Rural 

Roas Selected ton RehabIltation 

Avert e 
Cor::tr ctlon 
Coet8 pr 

Kma. - T/ahl. 

Total 
hoad 
length 

Yms. 

Percentage of 
Road Length 
In Division 

Kan6. 

Road 
Length 

In Division 

KmB. 

Total 
All Road 

By Division 

T/sh.. 

Weighted 
Average 
By Division 

T/she. 

Itiso Chenene-Itiso-Izava 

Trunk Road - Maanga-Chilonwa-Dbalo-ltio 

lkcLolo-Mele Meta 

It ISO-Ha etI 

Haer ti -Huck'& 
Itijo-Za JIa 

21 ,977 

21.,j(.6 

21,1()0 

21, .pJ4i 
24, ,1h1 
2,, l 
24, 36 

79 

98 

52 

33 
19 
15 

20 

100 

71 

13 

100 

100 
100 

1w 

79 

70 

7 

33 
19 
15 

20 

1,736,1&3 

1,705,620 

163,8711 
F1g, 8.Le 
472,036 
372, (0 
4M7,32Q 

Total or Average 2h3 5,757,511 23.693 

Chamwi no Msa:gra-Chi 1onwa-Delalo-I ti so 
Tr,,Ik Hund - KIkoml-o-1andal i 
Chi 1oniwn-Chiiiagali-Majeleko 
Trunk I cad - Maanga 

24,366 
24,366 
24, 366 
23, 

8 
8 

98 
27 

fl 
13 

29 
19 

10( 
29 

28 
5 
8 
4-

6e2,248 
121,00 
191,02P 

22 52 

Total or Average 45 1,094,558 24324 

cO 

> 

mvUm i Mlowa barbarani-ldilfu 
Nhahelezi-Ieandu 
Ii xmoa-Mv*,ml -Nkulabl 
!''rur,k Road - Ki kombo-Handall 
aiali-Kltemo 

24,366 
24,E44 
24,366 
24,366 
24,844 

20 
10 
41 
27 
29 

31 
100 

11 
19 
80 

6 
10 

5 
5 

23 

146,106 
246,44o 
121,830 
121,830 

_51_, 12 

Total or Aerage 49 1,209,708 24,6 8 

Mwitikira Mpu ngu z i-MwI t i k i ra-Mpwayungu 
rihoe--KIt kira 
Ml',m nPgt-Huz I- I I anal i 
H, z I-Chl nungulu 

luz I -Cli futuka 

21,977 
24,366 
24,366 
2", 366 

24,Fhh 

4o 
30 
60 
29 
15 

88 
72 

100 
100 
74 

35 
22 
60 
29 

11 

769,195 
536,052 

1 ,461,,960l 
706,614 

2.2P4 

157 3,747,105 23,867 

Chipanga (Ih1-ii lo-Chi panga-Chal i-Ikasi 
Mkonze-('hidil 1o-ondwa 
ChalI-ChIkoperc,-Chl panga 
Ch I gorue-K Ig.e-rig] ugano-Chipanga 
r;gho7ne-M,I tIkira 
Iljzi -Chi fritka 
.,ort.ia-CEI futuka 

21,499 
24,366 
21,499 
22,932 
24,366 
2:.,8,4 
214,814 

34 
52 
29 
36 
30 
15 
20 

88 
62 

100 
45 
28 
26 

100 

30 
32 
29 
16 

8 
4 

20 

(4,970 
719,712 
623,471 
366,9412 
194,28 
9,j, 376 

2,96,fft 

Total or Average 139 3, 146,249 22,635 

Bhal H ,lwe-Mp1 nha-Ngul.,iano 
ChI ongwe-KIF-ve-Ngu Iig6ao-Chipa;, i 
Lauaiti-Maakatika-hiahi 
Malawala- ilnd i 

28,666 
22,932 

26,277 
22,Q32 

17 
36 
40 
24 

88 
52 

64 
100 

15 
19 
26 
24 

429,990 
435,708 
6P3,202 
15Q368 

Total or Average 24 2,099,268, 24,991 

Makat,,wa Mio's-iiarbarani - Idiifu 
;o.Jor-Mviml - Nkulahl 

214,366 
24,366 

24ui-e-F'ut'u24,366 

20 
41 

64 

69 
11 
16 

14 
5 

10 

341,124 
121 ,F30 

24. , (,0 
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ROAD CUN3flITITiONCOSTJ bY Dl'.'ISION 

Construct lon Costs
 

Disdtrict arjl Dlvlsloh, 

Mvi'der.a 


Total or Averae 


Holabolo 

Total or Averee 

Kikoobo 

Total or Avergm, 

Nald 

'Iotal or Ave:b6-

Mpunguzi 

Total or Average 


Hoi Selected for Hehbllltat,n 

lln l t1-Mkadtika-Bah 

M .ewu-La ti 
d 

, t-ChG thnga-',nwaye 

B(,! ulco !1...-M.Ycko-Kawaz.a 


1 11a~- / t~, -V k on j e 

Trunk l1oiJ-ll~omoo-Mel Mela 
Trunk .1a -Maw,,a 

ty ka-CLololc 

- Nkuabj.
Trunk hoadI- l bc,-bo-llandall 

Nulu-Zuu 

N'l..-Ffl a 
Cl.! , - I -NDuiliguno-ChI 

. 
]u lu~-Mu za~,4pkwe 

Zu.u-Hw,.hdla 
t Ioma-Hvinl -Nkulabi 
Ktonze-Chldllo-Nondwa 
MbPunguzi-Mwitkira-Mpuayungu 

panga 

Averee 


Ccnstruction

Costs pr 

Ko. - T/8hgu. 

26,277 


26,277 

22,9'2 


26,277 
23,AN 
23,fi
." 

2 3,6P.8 

23,1410 
24,36b 

20,277 

24,366 

24,366 


22,932 


22,932 

22,932 
22,932 


22,932 


22,932 
24,366 
24,366 
21,977 


Total 


l Cad
Iergth 

K 

ho 
30 

20 


16 

10 

1 4 

52 

13 


27 


41 

27 


10 


20 

10 

36 


20 


20 
41 

52 
40 


Percentage or 


Road Length
In DLivilon 

K.Kma. 


36 
100 


93 

100 
100 

100 

10 0 

87 
71 


100 

74 

62 


100 


23 

100 


3 
7 

77 
4 


38 
12 


Road 


Length
In Division 

KMA. 

14 
30 

19 

63 


28
16 

10 

1 4 

45 
9 

122 


27 

29 

"17 

73 

10 


5 
10 


1 
1._ 


22 

15 
2 

20 
5 


4.2 


Total 


All Rca.
By Divilon 

T/sh. 

367,87&
7B8,W31C 

35.7 

1,591,2'5b 


737,756 
32,208
 
23 Ell,C'Z' 

1,053,450 
219,2,i1.
 

2,966,020 


-'cy 

706,61 
414222 

1,830,315 


229,320
 

114,6.60
 
229,320
 
22,932
 
22.32 

619,614 

343,980 
48,732 

487,320
 

109 P85
 

989,917 


W'eighted
 

Average

by DivlsioCn 

T/es.
 

2.,31P
 

25,073
 

221932 

23,569
 

http:114,6.60
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TABLES A-VI-l 

ROAD CONSFRUCrION COSTS 8Y DIVISION 

Construction Costs 

Dintrict arndi Divis~on Rva5 Selected for Rehabilitation 

Average 
CoDfstri:tion 

Costs per 

Km. - T/8s1,. 

Total 
Road 
Length 

Kma. 

Percentage of 
Road length 
In Division 

Km,. 

Road 
Length 

In Division 

Kin. 

Total 
All Road 

by Division 

r/ehs. 

wiIghtei 
Average 

By Ulvlsicn 

T/shs 

Hpwapwa Ngirhli -Mpwapwa-flalJ 
mpwaUp.a-Gulue 

Katorzondo-dodegode 

ChnylI-Msa aI 
G.ilIwe-Rad1 
Gulwe-FqU*'i 
God'gode-mbuga 
IgoJi -Htamba 
Hli;,ili-KI temo 

23,(19 
21,U77 

21,W"17 

21,77 
22,)32 
24,366 
22,c32 
24,66 
24,h44 

81 
15 

16 

10 
74 
64 
75 
30 
29 

92 
1O 
100 
100 

14 
84 
12 
40 
20 

75 
15 

16 

10 
10 
54 

9 
126 

1,773;67i 
32 -,655 

31,632 

21--0,770 
22J, 20 

1,315,7F4 
20f6,3e.)h 
292,3-2142 

Total or Average 207 4,867,66o 23L51. 

C 
CC 

KiLbakw Gaiwe-Rudi 
Kitake-Mwana wots 
GoJegode-Hbuga 

22,932 
24,366 
22,932 

74 
23 
75 

62 
100 
88 

46 
23 
66 

1,051,872 
560,418 

1.53,512 

Total or Average 135 3,12b,802 23,i7_ 

Mlali Ngl.raz I -HSj-apwa- KaIiJ 
MWal1-PPnidambili 
Kovgwa- Suguta 

23,649 
23,41O 
21,927 

81 
24 
4o 

8 
100 

33 

6 
24 
13 

141,Fo4 
56i,84O 
285,051 

Total or Avsrage 43 9e8,785 22,995 

Zoissa. Trrk Road - Zolesa 21,927 63 75 47 1,00,5614 

Total or A,:-agm 47 1,030,-69 21,927 

Kongrwa TrI .k RoadI-Kongwa 
Koir w-Sie1ta 
Trunk Rcad-Vilundilo 

21,977 
21,977 
21,977 

3 
40 
10 

]0O 
67 

100 

3 
27 
10 

65, 4l 
593,374 
219.770 

Total or Average 40 "7,0,-, 21,977 

Huhi t1',, -hlti 
""kl d/iilllk'.eIri1lcad-Masea-ldodoma 

i1 0.11- Mt a~t:. rM,. 
1go. 1 -Mt ant 

22,9",2
24.0,4 

2h 
24, 3(,6 

74
78 

3¢Ll+7 
30 

2417( 
V-

60 

1f67 

3 7 

18 

L?17711,,2,232 

1], 't 

,4 ., 

Total or Average 151 3,0-5,42!4 24.407 
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IWAD Ct tSl H',YIl( N CQ ,'I .iY ])I ION 

District and Division Hobid Selected for Rehfbilitatlcr, 
Avra:' 

C0hstruct-lonCittr per 

Ell. - T/aha. 

Tot al 
RoadI oreth 

Kua. 

Pcrcentueg of 
Road Len,thIn Division 

Kma. 

RoaJ 
Letrgth

In Divlalon 

Kiss. 

Tutal 
All Hoa 
by Division 

T/bl',. 

(III Custs 

Welglted 
A'erage
By Division 

T/sEa. 

Kondoa 

Kondoa bict~ti-Dalait-Tandula-Kolo 
B I,o a-Kondoa 
Kcoa- Kwamtoro 

26,9, 1 
20,06t, 
22,932 

814 
3 

56 

4 
100 
32 

3 
3 

18 
0,9 

L.12.776 
Total or A'rage 

Mndo Aaa-ChwaJ.:..-MrIjo Chino 

Jarga l o-t[a la 

Char' ° 
Blicta-,alal -Tardala-Kolo 

2.2',3 

2).621 

43,--0Jan,.ah4,,54 
26,943 

14 

21 

12 
84 

20 

75 
31
33 

24 

10 

16 
4

28 

5t3, 15 
22'1, J21) 

473,,,3t 
175,016155,P6 

23 86 

Total or Average 
58 1,634,876 281 8 

Farkwa 

Total or Average 

Kwamto ro 

Y!a-MeNIa-Iayu-Kwamtoro 

MeiI v- haiayu -Kra r to, O 

KNud -A-Kuw..t (.ro 

Klamtoro-KI:yaaindo 

22,932 

22 ,932 

22,932 
26,277 

68 

68 

56 
48 

50 

27 

68 
100 

34 

314 
18 

38 
48 

__2.bt', 

77.,6F-8 
412 ,776 

871,416 
1,261.? 

22,682 

CO 

zzh 

Total or Average 

ClIu 
Chu~i-Arvt~hFlegion Boundary 

ItU-Cht, 1 
KIS-Ki-Kveaue 
G'Ouii-Si- anga 
Jt:'I2o-'rn dlj,621 

bici.-rala-randula-Kolo 

23, N 8 
26,277 

26,27 
2t,,2g 
26,217 

26,913 

37 
16 

12 
16 
27 
21 

84 

100 
100 

70 
83 
65 
25 

57 

1C4 

37 
16 

8 
13 
18 

5 

2,545,482 

883,85t, 
420,1432 

210,216 
341,t,(o 
1,72,&6 

14R,105 

Total or A.erage 

Goima 

Total or Aver-age 

Cl. .a-Iui.a 
Ar a-CLantdanu.-MriJo 
Cen lama-Jarialo 

Chino 
23,8W8 

22,932 
43,95I 

16 

148 
12 

100 
80 
69 

1L5 

16 

38 
8 

62 

3,772,0(0 

3P2,206 

F71,416 
--351 ,632 

1,605,256 

26,Q20 

Bereko 

Total or Averfate 

Kolo 

Total or Average 

K l,;yh-Kii-,I-kore 
..rr.t~t~a-0lr.,.., !26,277 

K'. , -i-K1s .26,277 

II hii-[,.In -Tur~ala-Kolo 
IK Irli-ILaw1 

Currt It -1 tiaro:eu. 

41,0k7 

26,9 '3 
214,'8r4, 
26,277 

50 
12 

16 

84 
214 
27 

10) 
30 
17 

6 
100 
35 

50 
4 

___3 

57 

5 
24 
9 

38 

2,0514 ,150 
1O',IC9 

, 

2,23',2FP 

131.5 
', ,? 6 
2Th,14,3 

7116 i 

___ 
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TABLE A-VI-1 

ROAD CONSTRUcTioN COSTS BY DIVISION 

Coh'atructior Costd 

District and DivIalon Roads Selected for Rehabillittlo 

A.'rate 

CulatxructtonCosts per 

hm.  T/shs. 

Total 

Roadlength 

Kms. 

Per entage of 

Roa1 LengthIn Division 

Kos. 

Road 

lengthIn Division 

Kma. 

Total 

All Rc-adby DivIslon 

T/shE. 

Welghtod 

Averaae
By D1'vis.on 

T/shs. 

S1lnida Rural 

Ilhanja lhunja-Mtougo 
Jii,*i j.-IllanJu 
Dungunyi-Mungaa 

23,888 
24,127 
25,799 

22 
29 
13 

60 
100 
25 

13 
29 
3 

310,5411 
6c),683 
77,347 

Total or Average 45 1,087,624 

Ikungi Mu-nzoyi-1kung1 
Sk-,LI-Dur~uny 

Di:.rny I -NLtn;aa 
l. IIdoU, -Mango.yt 
I harJa-tongo 

22,455 
25,790 

25,799 
23,171 
23,8p 

24 
10 
13 
29 
22 

100 
100 

33 
94 
40 

24 
10 

4 
27 

9 

538,920 
257,9 0 

103,196 
625,617 
214,992 

Total or Avera6e 74 1,740,715 23,523 

bLudnaa JA.,a-K .k uijgu-KititjMo 
Ntrtu- n.rgma 
Mwaa-M1 gughma-Kinyaumindo 
Mlsug1aa-Ntuntu 
Dut.uyl-Hmunaa 

26,277 
21,738 
24,366 
21,738 
25,799 

14 
19 
39 
11 
13 

100 
1GO 
100 
100 
42 

14 
19 
39 
11 
6 

367,878 
413,022 
950,274 
239,11F 

_-154 7A 

Total or Average 89 2,125,086 23,871 

Mtlinko 61ngIda-I1otgero-Mtinko 
ttInko-M--lda 

8ir,6da-Sepuka 
Spuka-Mahenge 

2b,277 
21,021 
22,455 
26,277 

40 
11 
22 
35 

5 
100 
100 
52 

2 
11 
22 
18 

52,554 
231,231 
4q4,010 
472,9E 

Total or Average 53 1,250,701 2j,6oO 

Morl Kltl tio-Mgori 26,755 11 100 11 2|&,4,305 

o tal or Averagc 11 294,305 26 755 

I Or1ero Ilot:,eru-Merya-Mdilu 
Si1nda-11oneero-Mtinko 

30,138 
26,277 

21 
4o 

100 
95 

21 
38 

6 17., ,, 
')",,56 

Total or Average 59 1.635,624 27,72? 
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ROAD CON5I'ICIMN Cr,'i3S bY DIVISION 

Conb tr-,2t jonCosta 

A;era6e Total Percentage cf Road lotal Welghted 
District aud Division Roads Selected for Rehabilitation Construction

Cos ta per 

Km. - T/shu. 

lioad 
Length 

Kma. 

Road Length
In Division 

Kma. 

Length
In Division 

Kma. 

All Road
By Division 

a/h. 

Average
by Division 

I ramba 

Kirumra Nit l lar:kala-Mungul 1 
Ig.6uno-Knyangi r i -Na 

23,t8 
23, 8F8 

58 
80 

ti. 
12 

39 
10 

31,(32 
2 fL48_ 

Total or Average 
49 1,170,512 

Ndgutigjti-aiA t -N-11g1 
NIguti -Nkaa1:.kaia-Mjryul 1 
NSanazka a- a:ga-Kida-ata 
1I guno-KInyangir- Mknalsma 

23,8868 
23,P88 
23,888 
23,888 

35 
58 
28 

80 

100 
32 

100 

31 

35 
19 

28 
25 

83b,080 
453,872 

668,8t,4 
597,200 

Total or Average 
107 2,556,015 23,8 

Klnyangirl Igu o-.-Kirva'g I r-Hkalars. 2 3,h68 80 57 45 1,0 ,960 
Ulo~ari~..a20, 544 40 52 21 4_P 

T o ta l o r A v e ra g e 6 6 1 ,5 0 , 3 b 4 22 2h 

KInamisuda Ul u-MI 61 -(Gu:aznga 
Sep ka-:3on~zobe le-glaga 
Kttudi-Kirakumi-Tulya 

20,544 
24,605 
23,171 

40 
54 
68 

48 
28 
48 

19 
15 
33 

390,316 
369.075 
7 b43 

Total or Average 
67 1,524,0j54 22.M 

Kislriri Tulya-buromoni 
New Kiocrbi-Kinakuml 

Kitusha-K1rakumi-Tulya 
Mlsigirl-New Kiombol 

23,171 
18,633 

23,171 
21,021 

b 
8 

68 
24. 

100 

100 

52 
100 

b 
8 

35 
24 

139,o26 
i4c,.C64 

810,9F5 
504 , 1 

Total or Averase 
73 1,603,579 

Ndago Sormgawbe le-rughu-KIbI gl ri 
3
epika-Songrambele-Ki saga 

J epuka-Mahenge 

23,88 

24,605 
26,277 

56 

54 
35 

b5 

66 
48 

3b 

36 
17 

H5'1,',t 

P85,7Vf 
i,46,709 

Total rr Average 
89 2,1',2,457 . 34 

Shlul jCnam ele-U r1uh- Kib1: r1 23,hffi 5b 35 20 477,7tn 

Total or Avera,,e 20 1,77,760 ?3_F".h 
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TABLE k-VI-I 

HOAD CuN3ITRUCrIuN 'OzijS BY DIVISION 

Conutruction Costa 

Ddtrct n___vulon Hoad S_.cted for Re biltaton 

Avera. 
Coraitructloi 
Cota per 

Tctal 
R.oad 
Length 

ierc,rtg off 
Road Length 
In Division 

Road 
Lengtb 

In Division 

Total 
All Road 
By Division 

WeIghted 
Average 

By Divialon 
Km. - 'T/ala. KLs. Kms. Kma. T/abs. T/shs. 

Manyoni 

FMAyoIA Matyoni-A~hondl -Itigi 
Maliyoni -Ileka 
Nayonl -MJlri 

18,633 
20,783 
25,082 

4o 
42 
16 

56 
20 
90 

22 
8 

14 

409,926 
166,264 
351,148 

Total or Average 44 927,338 

Itigi 1tI,1-Chaya 
I t 1,;1-D1.1,lu 
',ion-JI-MuiEgu-1pande-Mbuganl 
Mmyozi Ahondl-ltlgl 
PnyonI-Mj iri 

22,455 
23,K-8 
23,888 
18,633 
25,082 

43 
10 
49 
40 
16 

100 
100 
100 
44 
10 

43 
10 
49 
18 
2 

965,565 
238,880 

1,170,512 
335,394 
50.164 

Tot-I or Average 122 2,760,515 22,627 

Manyoni VIJijimi MaIyc rI-Heku 
Solyo-Saranda-kika-Londoni 

20,783 
21,499 

42 
72 

54 
15 

.23 

11 
478,009 
236,482 

Total or Average 34 714,498 21,015 

Kintinku PAJIrl-Ch Ikuyu 
,Tkhauku-Kilacmatinde-Solyo 

Trz'k Road-KIntlnku-Kitalolo 
Kintinku-Piakanda 
Chikuyu-Kakutupora 
CIhkuyu-Mbwuea 

Solyo-Saranda-Hika-Londont 

23,888 

23,888 
23,FE'8 
23,188 
23,888 
23,888 

21,499 

4o 

27 
8 

32 
11 
8 

72 

50 

20 
100 
100 
100 
100 
81 

20 

5 
8 

32 
11 
8 
58 

477,760 
119,440 
191,1o4 
764,416 
262,768 
191,104 

1,24 4 

Total or Average 142 3,253,534 22,912 

Nkonko Nkttnko-itnuu,I 
fk omko-Ki j I ri 

23,6A8 
23, POP, 

19 
79 

100 
100 

19 
79 

453,872 
1,887,152 

Maj I ri -KI i~,al 1I-Makaa,,ku 
mikusuku- Itetm 
HIkh-SaU I 1 
H r-Nko:iko 
M,;.yoni -11,,ka 

1.jI I -CIII iy, 
1;.~,-K 1 1uvI tide -,;oyo 
CI.:t1 on-C,1l tu-Chali -Ikasi 
L3{.yc- oro:.!- H ka-l-ontioni 

23,V88 
23,888 
27,710 
21, 4,ic 
20,73 

?, 689 
23,it 4' 
21 ,1,,i-

21,4,99q 

12 
11 
24 
25 
42 
40 
27 
34 

72 

100 
100 
100 
100 
26 

50 
N0 
1] 
1, 

12 
11 
24 
25 
11 

20 
22 
4 
3 

2F6,656 
262,7611 
665,O0 
537,4.75 
22P,613 

1177,7( 
5".3 
I'5, 
84,4, 

Total or Average 230 5,475,' ,806 



TAbl.E A-Vl-1 

ROAD C ' LTrihI'CN COzTs BY DIVISION 

Cont:-uct !or, Costs 

Ave,.ee Total b-er'c~tae of Road Total WeighLted 

District arn Divialon Roads Selected for HebabIlitatloti CoI'strttlokCosts. per 
Km. - 'l/ah. 

RoadLengtb 
Kms. 

R,,ad Length
In Divilon 

Kmi. 

Length
In Divilon 

Kms. 

All Road 
by Division 

T/aks. 

Average 
by Division 

T/ahb. 

Same 

bE.e- Hawcmt - Ma hka-I nibo- Bomba-s.nmba 
Me fre jI -5 z 

lM.kny-Kombo-Me ferej i ii 
Kldar;ra-UIjper Klsangare 
Ien- I -,a 

an rar-Char.jall-Choo.u 
K .n:,urn-Nyuzba Ya ,urgu Dam 

30, 77 
24,127 
24,127 
33,443 
21,021 
33,443 
1.,155 

104 
26 
71 
15 
20 
30 
17 

16 
ICO 

36 
62 
76 
26 
90 

17 
26 
26 

9 
15 

8 
15 

51';,PC9 
627,302 
627,3(2 
3 , r87 
315,315 
267,544 
272,325 

29.660 15 100 15 L47,. w 
Total or Average 131 3,37e,4 4 25,790 

XremLo Haga K!. i.'a.i -H.iro 34,638 16 100 16 554 ,20" 

b.*oyen I -Vodee 
m-Mwr-Le-Mmka-Mz-ndo-Bomba-14!litba 

23,688 
31,532 
30,577 

38 
8 

lO4 

32 
29 
43 

12 
2 
451 

256,6-6 
63,0 i , 

5 0
65 

Total ur Averaug 75 2,279,813 '0,399 
Gonja , 

:I raI-bomiAa 
MHprani-Kalando 
Haore-Mmaongoanzeghe 

30,577 
32,965 
29,860 
29,860 

1l4 
12 

9 
21 

28 
100 
100 
32 

29 
12 

9 
-

666,733 
3'95,5PO 
268,740 
2Qa.2Q 

Total or Average 57 1,760,073 30..18 

Chome/SujI H"kini-y-KwL-Meferejin1 
Hikrnya/H'-tbe Road-Chome 
P9.kioya-Hweite 
mt. .yer.i-V,.dee 
Hedaru-Vunta 

24,127 
31,532 
23,88 
31,532 
34,638 

71 
19 
38 

8 
24 

64 
1CO 

68 
71 
33 

45 
19 
26 

6 
_ 8 

1,085,715 
5?9, 108 
621 ,008 
189,1:}2 

- 277 4 
Total or Average 104 2,772,207 26,656 

Mamba Vuwta t1t.d ,a 
d - wcrhe-Hanks-Msindo-Bombt-MambL 

Heltiru-Vuwita 

32,965 
30,577 
34,638 

13 
104 

24 

85 
13 
67 

11 
13 
16 

3t.2,615 
397,501 
99? 

Total or Average 40 1,314,324 2481;8 

N,,i NlWgu-mham1a 
maOre -Kakongoanzeghe 

32,965 
29,860 

13 
21 

15 
68 

2 
14 

65,93u 
hQ 

Tcta. or Average 16 483,970 30 24~
8 
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TABLL 

ROAD COrsTjI{CTION 

A-VI-l 

COSTS bY DIVISION 

Construction Costa 

District and Division Roads Selected for Rehabilitation 

Average 

Constr cti orCosts per 

Em. - l/sh. 

Total 

14C<aLength 

Ka. 

Parc.ntatge of 

had Ico.thIn Division 

Kms. 

Road 

Length
In Division 

KI-s. 

Total 

All ItoaJ
By Division 

T/shs. 

Weight ei 

Avetrage
By Division 

T/ahs. 

Ugberno 

Total or Average 

Usangi 

Total or Avnrage 

Mvandia 

Total or Average 

lembunil 

Total or Average 

M'waa-KIlwea 
lk~erai-Usa,33,1,43 

Yliwent-Kifult-Man Io-Uchamd 
Cacupl Ya SloMa-Uchama 
KIb sIr.I-magio 
b':t -Kit'l a 
K1'Iru-C,,mi, Ya Simha Road-Klbislni 
Kifnro-Campi Ya SimLa-Butu-Kwakoa-Mgagau 

K,'-.kc,-'oIol 
Hivralri-Usw1 
Klfaru-CaUMpi Ya Simbfs-Buti-Kwakoa4m{agau 
CLnvu-Usan61 
Kk'eni-Ubang1 

K! rt''u-Campi Ya Sim~ba lHoad-.K1blaint 
K11'ru-Cb:t 1 Ya Simba-utu-Kwfakoamjagau 
Ii- ga-I agcoo 

Mwa:,ga-K Ikweni 

Kla:ga',-t;,,r Kisan,.fara 
I i a 
I -e:, -K I 1cwif.1 
EI| , a I -

K ,.I ,-.,,..:,La Y M.. ....I',:i 
F 1I-, 1 IYa 1 ! 11 t t,- W"koa -M'Ju~h: a 
Cl,3v3-I a,, 

31 ,GS4 

32,4R8 

3-3,4413 
47,776 
33, '2l 
23,l.O 

24,127 

31,05L 
33,443 
24,127 

33,443 
33,443 

23,410 

24,127 
21,021 

31,054 

33, h 
43 

21, f21 
33,43 
331,4 3 

It',155 
, 12"[ 

3,1,43 

11 
14 
18 

7 
10 

7 
7 

80 

15 
6 

80 
15 
14 

7 
80 
20 

11 

15 

20 
15 
30 

17 
ED 

15 

68 
23 

100 

100 
100 
100 
45 
19 

100
IO0 
41 

50 
17 

55 

35 
100 

32 

38 
24 

100 
74 

10 
9 

50 

-

7 
12 
18 

7 
10 

7 
3 

i5161 

79 

15 
6 

33 
8 
-2 

64 

4 
28 
20 
-! 

56 

6 
5 

15 
22 

2 
14 

7 

61 

217,378 
4c:l 316 
584 ,7PJ 
234, 101 
477,760 
237,447 
70,230 

2,58,921 

465,e1O 
200,658 
796,]vo1 
267,544 
_ 6 Ed6 

1,797,089 

93,64O 
675,556 
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CHAPTER 1 

GEOMETRIC DESIGN O ROADS 

1.0 	 INTRODUCTION 

1.01 	 Geometric design of roads embraces the visual aspects of a road. It
 

is an art based upon th,. work of many individuals and groups. Design
 

methods and standards are based upon theoretical principles of
 

geometry and physics and includes empirical results from observation
 

and analysis of traffic behavior, human relations, vehicle character

istics and their operations, and the desired traffic handling capacity
 

of the road.
 

1.02 	 A good road design must be founded upon basic information concerning
 

the specific project under consideration. Such information should
 

include:
 

(a) Classification of the highway facility
 

(b) General indication of the topography and geology of the area to
 

be traversed by the highway facility.
 

(c) Amount of funds available for the construction and subsequent
 

maintenance.
 

1.03 	 The standards to be adopted for the design will be affected and
 

influenced by the following factors:
 

(a) Road 	classification
 

(b) Traffic
 

(c) Topography and physical features
 

(d) Safety and economics
 

(e) Speed
 

(f) Capacity
 

(g) Vehicle characteristics 

1.1 	 ROAD CLA:;SIFICATION 

1.1.1 	 A road network is ,-':ually grouped into a number of different classifi

cations for administrative, planning and design purposes. Usualiv
 

each class is supposed to indicate a set of minimum standards which
 

is in keeping with the importance of the facility. 
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1.1.2 	 In Tanzania the existing classification is partly based on adminis

trative aspects of the facility and partly on functional aspects.
 

The existing network is basically classified in accordance with the
 

Government Notice published in the Gazette on 5 May, 1967. The
 

classification 
 takes into account and is in accordance with adminis

trative considerations and functional role of the roads. 
 Technical
 

standards and quality of the roads are not incorporated in the classi

fication 	system.
 

1.1.3 	 The existing classification makes distinction between the following
 

categories of roads:
 

(a) Trunk roads comprising all inter-territorial and Main internai
 

through routes. These are under the Ministry.
 

(b) Local Main Roads, comprising all main roads other than Trunk
 

roads.
 

(c) Regional roads, comprising all other roads which were funded by
 

the Ministry.
 

(d) District roads, comprising classified roads other than the three
 

categories above. These wer-
 funded by the local government.
 

(e) Unclassified roads - all other roads not covered by the above
 

cateories. These were usually funded by special agencies, e.g.,
 

Cotton Authoritv or b, local gov-rnment or villages.
 

1.1.4 	 The responsibility of constructing and maintaining all roads other
 

than Trunk Rcads is now vested in the RegionalAdministration. Some
 

Regions have reclassified some of their roads and even eliminated some
 

of the above categories.
 

1.1.5 	 For design purposes, it is proposed that the roads be divided into
 

six categories, namely:
 

(a) Trunk Roads
 

(b) Local '!ain Roads
 

(c) Regional Roads
 

' (d) District 2ads 

(e) Major Feeder Roads 

(f) Minor Feeder Rooids (farm to market roads)
 

A\-90
 



DRAFT MOW ROADS MANTUAL 

1.1.6 	 Minimum design criteria based on the classification under 1.1.5
 

should be as follows:
 

Road Carriageway Shoulders Bridge Right-of-way
 
Class Width (m) (m) Loading width (m)
 

Trunk 6.5 1.5 HA or HS 20 45
 

Local Main 6.5 1.5 - do  45
 

Regional 6.0 1.5 - do - 30
 

Di rict 5.5 1.5 H 15 	 20 

Major Feeder 4.5 1.2 H 15 	 15 

Minor Feeder 3.5 1.2 1115 	 10
 

Notes: 	 HA loading refers to BS 153 HA loading
 
HS20 loading refers to AASHO HS20-44 loading
 
H 15 loading refers to AASHO H115-44 loading
 

1.2 	 TPF T C 

1.2.1 	 The design of a road should be based on the estimated traffic expected
 

to use the facility. A good design should provide flexibility for
 

changing conditions. A period of 10-20 years is usually used as
 

the basis for traffic prediction.
 

1.2.2 	 Apart from volume, the number of each of the different type-i of
 

vehicles should be estimated. Usually the traffic data should at
 

least distinguish bec-,'een heav'; i:nd light vehicles. Light vehicles 

are those of less than 1500 k- unladen weicht. 

1.3 	 SPEED
 

1.3.1 	 The design speed is used 'or the correlation of the geometric charac

teristics aid features o'. the road. It is dependent upon the type of 

terrain, the tvYe and volume of traffic and the type of road to be 

constructed. It is the naximum safe speed that can be maintained ever 
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1.3.2 

1.3.3 

a specified section of a road when conditions are so favorable that 

the design features of the road govern. 

All elements- 1-f a design should be based on the same design speed 

which should be a good approximation of the actual operation speed. 

The recommended minimum design speed for the various carriageway 

widths are as follows: 

Carriageway 


3.5 


4.5 


5.5 


6.0 


6.5 

7.0 


Notes: F/R 


R/M 


M 


1.4 CAPACITY AND 

1.4.1 The capacity 

that can 	pass 


over a given 

Design Speed (km,'h)
 

F/R R/H 	 M 

60 40 30
 

65 50 30
 

65 50 40
 

65 50 40 

80 65 50 

100 80 60 

- Flat to rolling terrain
 
- Rolling to hilly terrain 
- Mountainous terrain
 

OTHER FACTORS 

of a two-lane road is the maximum number of vehicles 

over a given section of a road in both directions
 

time period, usually one hour. It is the maximum rate 

of flow that has a reasonable expectation of occurring. The cana

city of a -oad is dependent upon the level of service th!e facility 

is intended to provide. Level of service is a -. alitati:e measure 

of the effect of traffic flow factors such as spued and travel time, 

interruptions, freedom of maneuver, driver's comfort and convenience,
 

and, indirectly, safety and operational costs. 

1.4.2 	 Six levels of service are defined. These vary from level A wiich 

is the free flow condition where drivers can maintain their desired 
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speed, i.e., low volume and high speed, to level E where the traffic
 

is approaching saturation with drivers traveling at low speeds due
 

to high volume of traffic. The traffic volume at level of service E
 

is the capacity of the facility.
 

Level of service F is the forced flow condition where the traffic
 

density is maximum with drivers subjected to frequent stops and queues.
 

Volumes 	here vary from 0 to capacity, but usually are approaxhing zero.
 

1.4.3 	 The maximum number of vehicles-which can pass a given section of a
 

road for any given level of service is referred to as maximum service
 

volume. That applicable to level of service E is also the capacity
 

of the facility. Maximum service volume under ideal conditions which
 

a two-lane road can carry, i.e. level terrain, at least 7.3m carriage

way, no obstructions within 1.8m from the edge of carriageway and no

passing sight distance restrictions are:
 

Level of Service A - 400 passenger car units per hour (pcu) 

B - 900 pcu 

C - 1,400 pcu 

D - 1,700 pcu 

E - 2,000 pcu 

F - 0 to 2,000 pcu 

1.4.4 	 The capacity and maximum service volume of a roadway is affected 'v 

a number of factors. These are: 

(a) Roadway factors which include 

(i) carriageway and shoulder width 

(ii) alignment and sight distances (passing) 

(iii) surface condition 

(iv) grades
 

(v) intersections
 

(vi) obstructions (lateral)
 

(b) Traffic flow factors such as 

(i) percentac- of heav-, vehicles 

(ii) traffic interruptions such as pedestrian crossing and
 
park:ed ';eiiicles 
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(iii) speed range found within the traffic stream
 

(iv) number of overtaking and passing maneuvers required to
 
maintain a desired speed
 

(c) Environmental factors such as weather.
 

1.5 	 GEOMETRIC STTNDESIGN t DARDS 

1.5.1 	 The geometric design standards for bitumen, gravel/earth and unlaned
 

roads (one-lane, two-way carriageway) are given under paragraphs 1.6,
 

1.7 and 1.8 respectively. Those for elements not covered under these
 

paragraphs are given below.
 

1.5.2 	 Carria ewaw Width on Bridges 

On two-lane bridges, the carriageway width (kerb to kerb) should be 

at least 1.0m wider than that of the approaches. For all Trunk roads 

the minimum width should be 7.5m. 

On single-lane bridges the minimum width should be 4.0m. Where foot

paths are provided, their minimum width should be l.Om if provided on 

both sides, and 1.5m if provided only on one side. 

1.5.3 	 Camber
 

Adequate camber (cross-slope) should be provided on the roadway to
 

facilitate rapid run-off for water falling on the road surface. Recom

mended values for pavement cross-fall (normal camber) are as follows:
 

.sphaltic concrete surfaces - 2.0 to 2.5%
 

- Surface dressin- surfaces - 2.5%
 

- Stone paved surfaces - 3.0%
 

- Gravel and earth surfaces - 3.0%
 

Shoulder 	 slopes should normally be 0 to 3% steeper than that of the 

carriaaeway.
 

1.5.4 	 Side SIopes 

Side s.opes should be as flat as economically feasible. Recommende. 

maimum rates of side slopes for embankment (fills) are as follows: 

Embankment Side Slope 

Hei"!ht (n) (Vertical: Horizontal) 

Less than 1.Om 1:4 

1.0 to 3.0m 1:2
 

Greater than 3.Om 1:1.5
 

A-94 



DRAFT MOW ROADS MANUAL
 

1.5.5 	 Back Slopes
 

Recommended maximum rates for back slope are as follows:
 

Hard Rock - 1:1 to 4:1
 

Decomposed rock and com
pact lateritic soils - 1:2 to 1:1
 

Ordinary soils - 1:2 to 1:15
 

Benching should be done at 3.0 to 5.Om intervals. The actual maximum
 

tte of slope should be based on local experience.
 

1.7 	 DESIGN STA.NDARDS FOR GRAVEL AND EARTH ROADS
 

1.7.1 	 Design Speed
 

Desirable and minimum design speeds are given in Table 1.7.1 below.
 

Table 1.7.1: Design Speeds
 

Carriageway
 
Width (m) Design Speed km/h AT
 

Desirable Minimum Current
 

FIR II/H M F/R R/H M ADT
 
(Vpd) 

5.5 80 60 50 65 50 40 30-100
 

6.0 80 65 50 65 50 40 60-150
 

6.5 100 80 60 80 65 50 7100
 

Notes: 	 F/R - Flat to rolling terrain
 
R/H - Rolling to hilly terrain
 

1 - Mountainous terrain
 

1.7.2 	 Roadway Width
 

Carriageway and corresponding minimum shoulder width should be as
 

follows:
 

Carriageway Width (-1) 5.5 6.0 6.5
 

Shoulder Width (n) 1.5 1.5 1.5
 

1.7.3 	 Roadway; Transverse Slooe
 

The carriageway slope along -,nts (normal camber) should be 3%.
 

The shoulder slooe should be 3 to 5%.
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1.7.4 	 Minimum Radius of Curves
 

Desirable and absolute minimum radius of curve for various design
 

speeds are given in Table 1.7.2 below:
 

Table 1.7.2: Minimum Radius of Curve
 

Design Side Minimum Radius (m)
 

Speed Friction Desirable Absolute
 

(km/h) Factor
 
= 
e 0.08 e = 0.06
 

100 	 0.13 450 380 420
 

80 	 0.14 300 230 250
 

65 	 0.15 200 145 160
 

60 	 0.15 150 125 135
 

50 0.16 100 85 	 90
 

40 0.17 75 50 	 55
 

30 0.17 50 30 	 30
 

1.7.5 	 Superalevation
 

1.7.5.1 	The rate of superelevation to be applied should be calculated using
 

the following formula:
 

V 
e = 0 R where e = superelevation rate (fraction)


260R
 
R = radius of curve (Q)
 

V = design speed (km/h)
 

The values of superelevation to be applied should be rounded off to
 

the nearest 0.001 or 0.11.
 

1.7.5.2 	 The maximum rate of suporelevation should be 0.08 (8.0%) and 0.06 

(6.0%) for flat ;o hilly and mountainous terrains respectively. 

For earth roads, the maximum rate of superelevation should be limited 

to a maximum of 0.06 (6.0%) irrespective of the terrain classifica

tion.
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1.7.7 Maximum Grades
 

Recommended grades are given in Table 1.7.5 below for low volume
 

roads and/or short lengths of grades (less than 150m) the values in
 

the table can be increased by 1%.
 

Table 1.7.5: Maximum Grades (%) 

Terrain 	 Design Speed
 

30 40 50 60 65 80 100
 

Flat/Rolling 6 6 5 5 5 4 3
 

Rolling/Hilly 8 8 7 6 6 5 4
 

Mountainous 10 10 9 8 8 7 6
 

1.7.8 	 Critical LeTith of Grades
 

The critical length of grade is the maximum length of the designated
 

upgrade on which a loaded truck can operate without unreasonable
 

reduction in speed. As such the length of all grades should be
 

limited to the values given in Table 1.6.7 for a 24 km/h reduction
 

in speeds of trucks.
 

Table 1.6.7: Crit~cal Length of Grades
 

Grade Critical Length ( Ma:imum Sustained Speed km/h 

2.0 350 (i00) 	 40
 

2.5 	 640 (50)
 

3.0 520 (670) 	 25
 

3.5 	 410 (540)
 

4.0 340 (445) 	 16
 

4.5 	 275 (370)
 

5.0 235 (320) 	 15
 

5.5 	 210 (275)
 

6.0 135 (245) 	 13
 

6.5 170 (225) 	 

7.0 160 (210) 	 12
 

7.5 and over 150 (190)
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The values given in Table 1.6.7 are based on a 24km/h reduction in
 

speed of trucks (from the average running speed). The correspond

ing values in brackets are for 40 km/h reduction n speed. 

The values for 40k-/h reduction in speed are given here so that one
 

can get an indication of the effect of grades longer than critical.
 

These values should not be used for design purposes. The critical
 

lengths are also based on tangent lengths. Where a vertical curve
 

is part of a critical length, an approximation must be made as to
 

the equivalent tang, nt grade l6ngth. If the algebraic difference
 

in grade is small, the measurement of critical length of grade may
 

be made between the V.I.P.s. If the algebraic difference is
 

appreciable, one quarter (1/4) of the vertical curve length may be 

considered as part of the critical grade.
 

The maximum sustained speed is the top speed trucks can maintain on 

a given up-grade f cr lengths greater than critical, i.e. the constant 

speed the trucks will maintain on an up-grade either decelerating from 

high speed or accelerating from lower speed. It is assumed that the 

truck in question has a weil:ht power ratio of 400. 

1.7.9 Sight Distances 

Minimum stopping and passing sight distances -ire given in Table 1.6.8 

below. The minimum sight distances aze for both horizontal and 

vertical alignments (curves). 

Table 1.6.3: Minimum Sight Distances (m) 

Design Stopping 

Speed Sight Passing Sight 
(km/h) Distance (W) Distance (m) 

120 210 790 

110 185 760 

100 160 630 

80 115 550
 

65 85 440
 

60 75 400
 

50 55 330
 

40 LL0 250
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1.7.10 	 Length of Vertical Curves
 

Recommended minimum length of vertical curves are given in Table
 

1.7.9. Where the recommended length is greater than 43.5A, special
 

attention should be given to drainage. Where kerbs are used, it
 

may be necessary to remove them so as to provide adequate trans

verse drainage.
 

Table 1.7.9: Recommended minimum lengths of vertical curves
 

Design To satisfy stopping To satisfy passing
 
Speed sight distances sight sistances
 

km/h Crest Sag
 

]20 103A 55A 	 660A
 

110 80A 45A 	 610A
 

100 S0A 40A 495A
 

80 32A 25A 325A
 

65 17A 17A 205A
 

60 14A 16A 170A
 

50 10A 12A 115A
 

40 6A 8A 7'A
 

Note: 	 A = algebraic difference in grade in percent (%),i.e. 
for A = 10, A in *he table should be 10. 

1.7.12 	 Sioht distance on horizontal -urves.
 

The sight line for This purpose is a chord and the sight distance
 

is measured along the centerline of the inside lane around the
 

curve. The minimum distance from the centerline of inside lane
 

to an obstruction (lateral) is given in Table below. The distance
 

given satisfies stopping sight distance requirements.
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Table 1.7.12: 	Minimum distance from the centerline of
 
inside lane to an obstruction
 

dius Distance (metres) for various design speeds (km/h)
 

(m)
 

30 40 50 60 65 80 100 110 120
 

40 	 4.9
 

50 	 3.9
 

60 	 3.3 6. _2 

70 	 2.8 5.3 

30 4.7
 

100 3.8 7.0
 

i110 	 3.4 6.3 8.1 
__0 _ 	 2._9 5.4-' . 9 

150 4.7 6.0
 
1000
 

200 3.5 4.518.2
 

250 3.6 6.6
 

300 3.6 5.5 10.6
 

350 i 4.7 9.1
 

400 	 4.i 8.0 10.6 

450 7.1 9.5
 

500 6.4 8.5 11.0
 

600 I5.3 7.1 9.2
 

700 _ __4.6 	 6.1 7.9 

800 i 	 4.0 5.3 6.9 

*1000 	 , 4.3 5.5 

1200 	 3.6 4.6 

3.7 
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1.8 	 DESIGN STNDARDS FOR LN-LA.NED GRAVEL AND EARTH ROADS (ONE-LANE,
 

TWO-WAY CARRIAGEWAY)
 

1.8.1 	 Desion Sneed
 

Desirable and minimum design speeds are given in Table 1.8.1
 

below
 

Table 1.8.1: Design Speeds
 

Current Carriageway 	 Design Speed (km/h)
 
ADT 	 Width 

Desirable 
 Minimum 

(v.p.d.) (m) 

F/R R/H M FIR R/H ' 

Less than
 
20 3.5 65 50 30 60 40 30
 

20 - 60 4.5 80 60 LO 65 50 30
 

Notes: 	 F/R - Flat to rolling terrain
 
R/H - Rolling to hill; terrain
 

M - Mountainous terrain 

1.3.2 	 Roadwav width
 

Reconmrended carriageway width and the corresponding minimum shoulder 

widths are given below: 

Carriageuway Width (m): 3.5 4.5
 

Shoulder ;idth (m): 1.2 1.2
 

1.8.3 	 Roadway SluDes
 

The normal crossfall of the carriageway (normal camber) should be
 

0.07 or 	3.0" and that of shoulders should be 3-4,.
 

1.8.4 	 Mi:inum Radius of Curve 

See aragraph 1.7.4. 

1.8.5 	 Suoerelevai tLo n 

See paragrapih 1.7.5. 
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Table 1.8.2: Length needed to change from normal camber to 
a
 
superelevation rate of 0.03.
 

Des" gn Maximum Rate 
Spe2d Carriacewa; _ (m) of change of 
(km/h) 3.5 4.5 Superelevation (,) 

80 21 27 0.50 

65 18 24 0.57 

60 18 24 0.60 

50 15 21 0.66 

40 15 18 0.72 

30 12 18 0.78 

1.8.6 	 Transition Cur-ve Lengths.
 

-See paragraph 1.7.6
 

1.8.7 	 Maximum Grades
 

-See paragraph 1.7.7
 

1.3.3 	 Critical Lencth of Grades 

See paragraph 1.6.8 

1.3.9 	 Siuht Tistance
 

Minimum stoppin sight distances are given in Table 1.8.3 below Passing
 

siglht distance -ire not applicable in this case as one of the vehicles
 

has to 
stop and pull-off the road for the passing and/or overtaking manoeuver.
 

Table 1.8.3
 

Assumed 
 Minimum Stopping
 
Speed 	 Coef. of 
 Sight 	Distance
 

Design kim/h) 
 Friction 	 (i)
 

80 70 
 0.31 240
 

65 58 
 0.33 180
 

60 54 
 0.34 160
 

50 46 
 0.36 125
 

40 38 
 0.38 95
 

30 29 0.40 65
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1.8.10 Length of Vertical Curves
 

Recommended minimum leng~hs of vertical curves are given in Table
 

1.8.4 below. Where the recommended length is greater than L 43.5A,
 

special attention must be given to drainage.
 

Table 1.8.4: Length of Vertical Curves
 

Design Speed Minimum Length of
 
(km/h) Vertical Curves (m)
 

80 50A
 

65 30A
 

60 23A
 

50 14A
 

40 8A
 

4A
 

Note: A 	= algebraic differences in grades (%) 

1.8.11 	 Widening at Curves
 

Not required.
 

1.8.12 	 Carriageway Width at Structures
 

The recor~mended carriageway width of single lane bridges is given
 

in panel 1.5.1.
 

1.8.13 	 Sight Distances on Horizontal Curves
 

The recuired lateral distances from the centerline of the road to
 

an obstruction are given in Table 1.8.5 below.
 

The required distances are often too large for the right-of-way
 

usually made available for such roads. The absolute minimum
 

obstruction-free area to be used sh,)uld then be given in Table 1.6.11
 

if those given in Table 1.3.5 cannct be effected at a reasonable cost.
 

Proper traffic signing is necessary at all such curves.
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Table 1.8.5 Minimum lateral distance from he centerline
 
of the road to an obstruction
 

Curve
 
radius Distances (m) for various design speeds (kmnh)
 

(m) 
 30 40 50 60 65 80
 

30 16.0 - - - 

40 12.5 ...... 

50 10.2 21.0 ....
 

60 8.6 11.8 .... 

80 6.5 13.7 23.2 - - 

100 5.2 11.1 18.9 30.3 - 

150 
 3.4 7.5 12.8 20.8 26.2 

200 2.6 
 5.6 9.7 15.8 19.9 34.9
 

300 - 3.8 6.5 10.6 13.4 23.7 

400 - 2.8 4.9 8.0 10.1 17.9 

500 - - 3.9 6.4 8.1 14..3 

A- '04 
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TABIlE A--VI I-2 
ROAD INVI'NTORY 
INSPEICTED BY STUDY TKAM 

Present Classlfication/ 
Limits uf Inventory 

1. it...I 

R__.____d I _.dIt I.... 

Sl ,t'H 

-,,---

re Rat iI'R 

------

d 

P11 

. 

Culverts 

s - 1 
Bridges and Drifts 

mc~~~ 1 3: ' '20 c o 

A. 1)IDIOMA Rj-.; It'4 

I Hpwawa IfsLrict 

I.?clI t i: Iloads 

- 1~pw| iwe 
MI_W - Go I w 

l8 
18 

/74-6 4-6 16 
1 

6 
3 

60 
15 

need drift 
3 drifts 

l'otal local Ma in Roads 98 km 

L-n 

)1s t rI. t l ,ls 

Hil I -)',datub I1-P-4 
(; l-'c-K i,.ikwe 

KItt'mo-H n i-Fufu 

Totai District Roads 

24 
"35 

-

89 km 

/ 

/5' 

3 
-

-

// 
lcmIkm 

5 

6 

3 

6 

24 
27 

22 

none 
need 2 bridges; 

2 single epan;
need 5 driftsd 

need 

1 two 

2 drifts 

span; 

Feeder Roads None 

2. Dodoma liLI'rlct 

.LotcI luaIl It,ads None 

Ditst rict Roads 

I),duns-Hv -Nknlab1 

Choi lto-Ilandal1 

iandal 1-KI t elo 

Mkonze-Ch i dlo-Nutdwa 

Hpunguzi-Mwitlkira 
Trtunk Road-llomuol o-Gawaye 

41 

- 15 

32 

48 

is 
42 

/ 
V 

/
V/ 

a/
1' 

/ 
V 

f/4 

/ 

3-5 

3-4 

2-4 

3-4 
3-4 

3-4 

-4 

/ / 

/ 

26 

40 

4 

2 

8 

H 

24 

4 

2 

7 

6 

114 

19 

2 

35 

24 

12 

17 

1 single span; I two epan; 

2 drifts, need repair 
8 single epan, 2 need repair; 

1 three span; 1 drift, needs repair 
1 single span, needs repair; 

7 drifts, 6 need rerair; 
drifts needed 

5 single span, 2 need repair; 
I two span, needs repair 
1 single epan 
2 single span 
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IAIIS.1A-VII-2 CiNTINUE) 

kioA..I NVEN I|iRY 
RIOAIl INS.;PECTI:Il BY SIUDY IEAM 

b. fa,itI, Pipe Culverts 

Present Classification/ 

Limits of Inventory 
?i;r 

:0 

s 

I 

, ,,..,. 

0 C 

i log 

-. ij 

Brdge and Drift. 

2. lo,,d.ma Iist id V tC lnted 

Dlist ri.t RadS coot itoted 

"I'rilK RoaI-HsdtF.l-Ci: ilonltwa 
lt,hi lto-I 

itI ,t25 
l(thIdilu-CtI ):mg, 

Totil Ill rict }tlltda 

85 

Ih 

3"22 kIn 

-Okr (;'.k:n 

¢h 

1-. 

./14 

/ 
/1 

43 

8 

21 30 

25 

8 

1 single span; 2 multi-span,
Iso1 needs repair; 2 two span; 

3 dri fts, iteud IOICIJ r 
none 
4 two span; I ti tee span 

o 

S. 

HNtd',tko-ChloIo.20 

Ih1illlo I;n-HkotY-K,iwawa 

Huit toi-Hi.a k we 
lb 1 ogwe-}L gw 

NgruIogou-tij-t: mga 
1 lgwe-Hpl tga-Ntlog, 

H io',taiarlta ,-Hwit I k ra 

TitaI Fee-ltr Roads 

Ko,ioa ills t rlt 

2, 

14 

6 
9 

19 
17 

"_2 

144 km 

v 

¢2-
/ 
// 
V 

-,2  3 

-4 

3 
2-1 

.--

V 
7L 
/ 1 

/1 

/16 

6 

3 

4 

3 

2 

8 

34 
15 

8 

14 

3 2 

2 drifts, I needed
3 single span 

1 drift ;etied 
none 
none 

1 single span; I two 
needs repair; 3 drifts, 
none 

span, 
1 needs repair 

Loc.1 K11H.i o&,l 
He ,iHa-Babayo-Kwamtoro 

Abl,Aa (II, Ial) 

ili-I 
ill1. i,,,-. 

'lo)t,,IlLocal Hail, Roads 

85 

17 

61 
3:,," 

166 km 

/ 

/ 

// 

3-4 

3--5 

7 

20km 20ki 45km 

/ 

tI kn 

/ron', 

9km 
v 

10 

2 

20 

5 

9 
2 

65 

8 

50 

2 single span, I needed; I 

4 drifts, 4 needcd
2 two spans; 6 dIfs 

nl t Ispan needed; 9 dri fts
3 bridges 

three span; 

needed 



lAlI.I: A-V I I-. CONli NilE) 
IMlAI) I NVI:N'IiO.Y
 

OF l/MAW;i INSPFED.I BY STUD]IY 'II'AH
 

Pretient Classification! 

Limits of Inventory 
-- . , h. 

Bd a+ 

i. Konldo lDifstrict Conti-nued :2t -Uk. U *- V .

lls!t let Ri+,td8 

Arai-Chaidn! n 

.Ainga li-l'luda li 

Hic/ya-sse 

Kninia-tKw..inroo 

Kw ,11//'liilbV1 
wahlnl'lihwi 

"'tI,ll District LRoads 

34 
22 

"35 

iO 

l~b 

167 km 

/ 

7 

'3 

5-5 
-4 

-4 

/ 

/'"2 

/ 

/ 

5 

4 

3klii/3 

1 

10 
5 

2 

24 

22 
12 

49 

33 

16 

1 single span; I six span 
1 single span, I needed; 
I two) span nevdhid, I drift nevded 
4 Single spaili; itt tnl repair; 
I miu Itl span needed; 2 dr I ft s ineeded 
1single span; I three span, tiweds 
repair; I drift 

33 sing I u span; I three span. 
needs repair; 1 ,1lit 

Feeder Roads 

Cha~nida-

'l,.L.1l 

inigaI11 

Peuetr Roaids 

12_i-s--Bcxuko 

24 kmi 

/ / 

doRk4 

10 
12 

need 2 bridges 



TAIILI. A-VI 1-2 (COINNUED 
I1( AI) INVEWIt)KY 

OF ROADS INSPECTED BY STUDY TEAM 

li,.he, (,,ditlt I Pipe Culverts 

T,-I 

Present Classificat ion/ 

l.miltS of Inventory 

-l. In. 

bridge. and rits 

0 0 

II. :; IN;IDA it (;I1;N 
I. S igliI l)istrict 

I.c Im aIltl Ritals None 

Co 

1)1strIt IRn;ads 
•V/ 

1 l'i~g -/tryai-Ndli n 

S log ida-Sepiika 

DtIimy i ilga 

Ht iL ia-Makiingm-KI tt Im 
KitIltlum,-Ng, ri 
N4Lnot 1migad 

i 

Iotal istrlct Roads 

- i7 

21 

22 

14 
12 
19 
I'mii-1toiti12 

174 km 

v//glI II 

V 

L/7 

1' 

/ 
V 

1.5-4 

3, 'rtrak 

3-4 

2-4 
-O/ 
4 
1-4 

.1 

1 

/ 

L. 

1'8km 

/3 

L/ 

/1 

V /Jkill 
L / 

2kin 

5 

3 

5 

4 

2 

3 

1 
4 

2 

30 

18 

19 

17 
14 
10 

8 
19 

10 

1 single Fpan, needs repair; 
drifts, I needs repair

need single spar, 

none 

1 drift, needs repair, 1 needed 
1 single span i'eedLed; 1 drift 
1 single spall 
1 sIngle sai.n needed 
none 
none 

Fe'ler R"ls 

MI 1tiko-MidIda 

Slnmi i -lhNiljyai,;oltdlllI-M|iilgtlily1 

-,I-iigli~il 
Mlm glfm. -i~ilt lto 
Mt i Ik,- I glimoolko 
T1gol I -I)liiliiga lgii 
lNngi/- pI'oi 
-sli 'l ii. ,t'eimkalRoid-

Ttaid Feie Rtke 

rl'ittalFeeder Roald.s 

15 

2929 

18 
I I 

27 
47 
34 

J14 

227 kin 

/ 

V 

, 
. 

'/ 

Okn 

11-4 

I ra'2 - 1'ri2-3, 'lr,,[ 

I, '[rk 1 
SJ,'i"llk 

I, 'rack 
2-3, Aiai 

1 

/ 

/7 

/ 

/
/ 

. 
V 

t / 

6 

2 

1 

3 

8 

292929 

16 

1/111, 

27 
47 
17 

29 

noti1 

2 bridges ieedet'10(,Jnei 

1 br 1d- needed 
none 

1 bridge, need. repair
1 br idge needed 

1 drill, nieeds ipair 
2 drifts 



OF IOAI NSPEC'TED BY STUDY TEAM 

P r e se n t C l a ss l f i c a t 
Limits of lnv.pmory 

o.,- I --

r. at Pl. 1 

---

at ExRatJag 

-B d 

brdI 

. n 

n 

( t 

11t 

IJra Mai Rod 

2. Irawbla District E~ . aa~ 5a 

Mmiglr1-New Kivmhot 

Ttal l 1oa.tl Hall 

DI!.-trict _a.... _s 

RflafdS 

21 

21 km 

5-0 10 1 10 bridge 

Ig gt.tn -Ki fy anil-; mang 

Sultttka-Soniigambu.le-Kisaga 

New Kltbl-Kilaktimti 
0Kit"ms,-Kinakumil-'Tiva 

Ul emot-Ms in. -(;untan g,a 

'Total D)istrict Roads 

61. 

51 

8
66 

33 

219 km 

1 

17 2km 

1-5 

3-4 

'1, '1rack
3-1.5 

3-4 

ome 

IOk 

8kii L 

1 

V 

18 

1 

4 
40 

1 

3 

40 

3 

42 

45 

4 
10 

26 

3 single spa,'s; I three spun; 
6 driFts 
1 single span; 

3 drifts, need rrepair, 2 needd 
none 
4 drifts, 3 need repair 

4 drifts 

Feetder Roatis 

Hsagi-Kiiglti 
"lId KI.mitl-K101haba 
(Wuin..lga-Mk I k) 

Total Feeder Roads 

11 
7 

16 

34 kin 

Z 
V 

2-3, "ra, 
3, [rack 
3-4 

kin 15 
7 

12 

1 single span needed 
major bridge or 6011' 
none 

drift needed 

1. Manyon' i strict 

Lal Ma;in Reads None 

Ma-y5"1-Agli-Itigi 
I1.inyon I-I eka 

Total District Roads 

44 
45 

89 ih,' 

/3-4 5v 

LIkw 
1 
33 

12 
5 

19 
7 

none 
none 



RO4A) I NVI.NI)ORY
 
OtF RiAIlS INS'ECTl) BY STUDY TEAM
 

-I I nd I ,t P ipe Cu lv erts 

Present Classification/ 

Limts of Inventory 

1,rlliil 

:lrIdges 

Sitl.,~ e. aterlal 

I 

I lii 4, tit 

i.,i lxttng 

F' ndi DIrf:. 

1. DiaiivtitltD)st rl,'t Ciotl int.ed 

Fele t ( O.ids 

Mli . .Nllrj, 1st 

I I l I.itiyiint 1l 
leka-.as1t l , 1s 2 

II , Heik a 
KItiitIii,le-SiIyi-Saranda-

lilllt I 
IT iiiik Ul-x 'n t 1lnkt 

5 km 

km 

-N~kkda 

5 

-

65-
3i2i-
32 

71"8 

1" Ikm 
/1 

1/ 

3, ' rack 

i, T rack 

3-4 ;tiiie I 3kli 

1 2 1250 

4 2 

4 

26 

none 
n 

1 single span needed 

2 slnle span, I needs repair; 
two span 

new two epiai nt_.eds further work 

I

0D 

"!'rI.ti Feeder Hiils 105 kni 



tOF 

TAI 

RIADS 

A. A V I I- u' Nuq41,TI ll.. ) 
;R11AlI NVENWiI RY 

I NSPEtTII) BY STDYlly 'IAM 

Uh) 

Present Classlfication/ 
Limits of Inventory -- 'a . an 

c. K [IIAMANd,JAhROtFFION... 

1. Same District 

-ut, Mai Rnat -' 

Makanym-Vuee 

S,, -0wem0e 
mhd-Ihomb.a 

37 

13 

22 
, 

4-50 

3-4 

-1 

",kS, 

r"l4 0 

2 

5 

6-

15 2.526 

6 

40 

2 bridges needednone needed 

1 single span; I drift, 
2 single span 

needs repair 

oItal Local ain Roads 

lisprt tt Roads 

HMk a'y,- Komb -He fereJ In tkefereln-Same 

MKI s te I -V, lde 
2 km 

4937 

10 

t.3 

V/ 

4/- A 

&k> 

/1 

/ 

8 

2 

.2 

26 

14drift2ri 

n1ndrllt 

is I dun Uba 
Msindo/IHumbaJ Roadl-Maore 

Total Distritn Roads 

Feelet Roads 

Hakdui-Kumh~-H f
1 

e 

22-

16 

123 km 

Mme 

49 7 
I.
/ 

3" 

3 

3-

/19 

Y 

t~y 

/prn-uma17 

/ 10 

B"/ 

8 

9 

12 

34 

52 

2 single span, I needs repair, 

2 needed; I drift needed2 single span 

5 drifts, 9 needed 

1d/ f 

2. wanga lDlstreLt 

l~u-al Plain Road:-
K waga--indo 
Kikweti-K -t 

Hiran i-Rub 
K1sinng'a- yumba 

Dwl i 
Ya 

-c1]-

a 
oMgu 

12 

10 
17 

V 

3-4 

3 
3 

/ 
r/

0 

/ 

/ 43 1 
9 
7 

16 
14 
5 
6 

10 

6 
15 

2 5 

2 single span; 

21 single span; 
1 single span;

d needed 
nle pn 

2 drifts needed 

4 drifts needed 
h drifts needed 

di ed 



tf k Al; I!!;lC'll..)It Y SI'lDlY TEAM 

Li mi ts ofI invenlt ory ] 

Linil LS ifCItvvegter 

; 'tea sClat o 0., .,.,d,. 

0 -t,h) 

h~g- tdDit 

2. Hwalg.a Iistrir(t Continued 

1,1'.1 I II ciio ds t.4)tlll I llutd 

Huvra I l-ilUsang , I!1st i" 
I rom Usang I (to loiwe)

Hwaiga-Kagongo 

Total .lt Main Roads 

if 

0 

HO kil 

4-5 

e 

V/ 

/ 

7 

4 
4 

11 

4 
4 

12 

1 single span 

2 sl;gle span, need repair 

Ku.llel- l-.Ii,, 1s 

KII t lit-Hitu. t, I 
from Kifula 

ha-
20 
_4 

"20 . -4 
23r~ 

, 

r~k 

L 

/ 7 

20 

5 

1 drift needed 

1 drift, 2 needed 

Tota l District Roads 24 km 

Fe-d r - ,,ads 

Kit ari-C.,i~i Ya Simba-Hrowi-

KwaI/ u-' 21 kl 

from1 Kit a r ii 
Kw.a l-Iolohai15 
Kilatu/Canpiy t,, Road-

Klbisii 
Krgi-K I sig raly.ni-a 

uiitii D RoeamId 

7 

17 

v~'14L 

,,L/
V. 

l10 
2V 

V220 

/a 

20 

10 

11 

3d~t tee3 drifts needed 

4 drifts needed 

1 drift needed 

3 drifts needed 

Tot al Feeder Roads~t 60 ki,, 



TABI.E A-V 11-3. I.IST OF EXISTING AND 
ROAI1S INVENI'(HIED Iy 

'JEW RI:-UIRED 
S'I'J!)Y 'j'EAM 

STRUCTJRES ON 

I' E S1:: I ' L.,, I F I(A 

1.I I [S )IF 
I NV I!rIORY 

/ 

M E A SU R E D 
LENGTII (kin) COOD 

DR ElON 

REPAIR NEW 
. . .. 

GOO) 

S NI.E SPAN 
. . . . .. . . . 

REPAII NEW GOO)D 

TWO-SPAN 

REPAIR NEW 

MULTI PIE-SPAN 

COOD RFPAIR NEW 

R EMAR KS 

I)( IflM A RI'ItC IN 

llL.tpwa; Di st rI, t 
I. I MHai ,j 

MIpapwa-N1 ii 1 

HlWp'd-t: Iwe 

43 

15 

-

3 

2 

-

-

-

. 2 

1 

I 

1 

1 

2 

... 

... 

G I -'-.1-KiI,,ijkwe 35 - 3 3 1 ..... 

KI M1 30 1 1 5 1 1 - I ..... 

ill -
Ili :;t rio I.r 

I ct. 
lds 

lI',h m,-N..'Iu1;I--Nk iIal) 

C:IIII-i.IihI~l 1 

41 

15 

-

-

2 

1 

-

-

2 

7 

-

2 

-

-.... 

I ... 

1 - -

?I~j.l u CI Id It !11I'-

32 15 7 

2 

-

1 

--

2 - - -1--

-5 -

I r 

I 

I 

i.. 

d , 

-N. 
., o 

IIr~ 
' 

8-
- - -



IABI.E A-VI I-3 (ContIntited) 

CIASS IF,CAi 1 ON 

LIMITS )F
I NVE!.'I oRY 

MEASUREDR 
LENGTH (ki) GOOD 

DR IFTS 

REPAIR NEW 

SINGLE SPAN 

GOODl REPA IR NEW GOOD 

TWO-SPAN 

REPAIR fEW 

HUITIPLE-SAN 

GOOD REPAIR NEW 

REMARKS 

Trunk Id-si.inga-

ChII lonwa -DlatbIalo
It-I s(, 

Cheenle-l It iso 

Ch I tle-CIlpunqu 

85 

25 

16 

-

-

2 

-

-

_ 

-

5 

- -

2 

4 - 1 - -

h-I 

Fi.edur u;als 

t yika/Chi,lo lo 

M. k, t ,ur,- Ch I hanga-
C-{aw'ay-

27 

20 

5 

-

- 4 

-

. . ... 

1 

. 

- 1 

hoinbtol Dalm-Mkoyo- 14 - 1 3 

Ki~w-j~ig~-17 
Nu I isulit 

2 1 1- - 1 1-- -

K, , a Di)st r let 
Lot~ca!M.Il Roads 

Me laenit-bilbayuti- 85 4 - 4 20 

tI chlm-),,I-'ijanIIi 

K lo

78 3 - 10 1 - - 1 - 1 



TABLE A-VII-3 (Continued) 

PIRESENT 
Cl S I F U 'ION/ 

I.Is o F 
I NVENiIORy 

MI:ASURED 
I.ENGTI (kn,) 

_ 

GOI) 

ORIFTS 

IEPAIR NEW GOI) 

S1I)NRII.IFSPAN-

REPAIR VNEW GOOD 

TWO-SPAN 

REPAIR NEW 

MUI.TIPLF-SPAN 

GOOD REPAIR NEW 

REMARKS 

.I13 

F-

> 

A3 

lng, 1-'l',ndala 

Fniya-KIsese 

Koiudo,.l /'wKolotoru 

K'-':adI Inu-T|'|l~ld 

Feeder R,.ds 

34 

22 

35 

60 

16f 

-

-

-

1 

4 

-a--handI-a 

- I 

1 1 

- -

- -3

-

-

I 

2 

. 

1 

2 

... 

... 

-

-

-

2 

1 

-

.. 

... 

1

-

-

-

-

1 

-

2 

-

I 3-Span 68m Bridge 

under Construictim 

Chanioa-iangalo 12 - - -- - 1- - -- - 1 

TOTALS 865 27 20 16 54 13 5 10 3 4 7 3 4 



TABILE A-VI I-3 (ConLinued) 

illR ES;EN I 

IAS:; I 1 ('AlI N/ 

IM 1 '.F1."
I NVENItl," 

MEASIIR EI)
I.NtiiI (kin) 

S I ;UGt1)ARE; I ON 

_.i!tfidi I~itl.ti c F 

Siigid.-iinlogvrn- 37 


Ht Inhk,
 

ILolugcr-Mrya-NdlIi1u 21 

Si>g iid-S;ptkka 22 


H.angonyl-lkung1 24 

Dutnguny i -Mungtaa 13 

n l il-!l.,k I lng - 14 

Kit it lI,,-11:orl 12 

Nt t'ntu-iingiia 19 

Q:Sy. Or yvwad, 

Si il:-lhiaja 29 

M '1 


llgnr I -l',. : t,. g. 47 

DR I FTS 

RoO!)REPAIR NEW 

SI NI. SPAN 

(GtID REPAIR NEW COOlD 

'WO-SPAN 

REIAIII NEW 

MUI P.E-SPAN 

COOD REPAIR NI'W 

REPARKS 

21 

-

2 

1 

-

-

l 

-

-

. 

1 

1 

1 

1 

.. 

1 

1 

-

..... 

1 

1 

-

... 

1 

1 

-

. 

-

. 

-

.. . . 

-

-

-

-

_ 

1 . ....... 

-

-

.. 

-

-

...-

- - I 

I 

-

- -

-

-

1 -



I'APLE A-VI 1-3 (Ctnt inued) 

CA.ASt, I FI AI I ON/R 

LIIII'F 
I NVE' IIkY 

MEASURED 
LENGTII (kn) (;(O)I 

I FTS 

REPAIR NE-

S 

(;t)O) 

N.I.E SPAN 

EPA I R NEW (1IO) 

TWO-SPAN 

REPAIR NEW 

MULTIPLE-SPAN 

GOOD REPAIR N EW 

REMARKS 

I 
iiS 

~n, 1)1' I Lt 
tt I,I -

i ,;t- Iyag I r1-a t 

St- i' i  ~gmbeIe-
I.: s , 1. 

K I us;l,i-K Inaktundi -

1u1Ivi 

U I 1i1-M ; I JigI -Gunia,::i:a 

61 

51 

66 

33 

7 

4 

2 

1 

2 

-

2 

-

-

- - 1 

-

1 

,l-I,ll+1-K1 Ii, gjISr 

('Ii K1,IuI1 - K 1 ;inrbh 

m -ilk- II o 

7 

16 

- -

-

1 .. ... 

r4 Relocate road 

W"est 

to 

i,.t 

E+t lI _. , I 

1 rI,'t 

,I -, y ,. 6 I 3-I 

I.1 -63 Y 

S28
"1I1VI.l 591t 23 8 92942 b3 4333-5 



'IABI.IFA-VII-3 (Cont inut.ed) 

tAAS.l 

1.I1 
S 

IF CAAI' / 

.EANIIEI)i 
.N 'NVUY 1..EN;TII (kI) GOOD 

DR I F1rs 

REPAIR NEW C')OD 

SIINGEI SPAN 

REI'PA I NEW COO)D 

TWO-SPAN 

REPAIR 

-

NEW 

MII.TIPLE-SPAN 

GOOD REPAIR N W 

REMARKS 

K I1 IAN IARiI R 1(I;l 

S,. f, I.I I t 

4N 

1.1. t i.. i-II 'cll. 

II!,,-Mwc!.lb. 

sI1,,It-lunIk 

S . . . . . . 

37 

I13 

17 

-

-

-

-

1 

-

_ 

-

-

-

2 

-

..... 

I ...... 

'> ND tr I. t Ilo.ilIs 

L aFb /1-oa 

V12- W II lI1 

,,t- - .,1 -I.- - --

,i.I.!:,II, -VI( ,},- 49 -- ---

DI rc I s. 37 . . 

f I'san I lN da 

NlpI tot I -Iliha 

s -IIL / 1Il,tua Road-

11 

10 

16 

-

-

5 

-

- -

9 

1 

1 -

...... 

-

cI 

"I.iuri. 

111111 t 

. 

I 

R,. ad 

cl 1 12 -

St In t' ng i DistrIct Include L1, .c 
'y DIs t r Ict Eng iletr Iit a road by road 

2 

Inventory. 

2 



IABIE A-VII-3 (Coiatnued) 

IT ES .'h'
1..; I 

IMI IS iV 
I ,JVE;I KY 

rIION/ 
MEASIUREDRE 
I.EN;' II (kin) "GtO) 

DRI FTS 

REPAIR NEW GOiiD 

SI NG[.E SPAN 

HEPA I R NEW OO) 

TWO-SPAN 

REPAIR NFW 

ULI.TI PIE-SPAN 

GOOD REPA I P. NEW 

REMARKS 

iI-,,iI.Ir.i 

MkV I hi I 

Ig 2 0 

k -K I tk 1 -
Elll I,, A N-it iillid

(i' pl Yi Silia 

25 6 

M'..',i -Fig(.igo 

Lumict' I -K 1rga 

20 

20 

.. 

- - ] 

.-.-

.-.. 

.. ... 

... 

. 

* 

t1 

~ 

l-l 

lalioidia 

7 

15 

1-2

--

2--

4--

- -

--- -- -

I I I d. 

RI.ii. 

I I-

, t a-Chihi i 

Ii-

15 - 3 2 -

-i - - - - - -

Ki aru-C nip Ya 80 - 6 10 .. ... ... 

KII lNbru -'inia 

sim. Rd. -Kilisdsi 

TOTAIS 

7 

391 

-

10 

-

15 

2 

41 

.. 

10 3 

... 

5 1 -

... 

1 1 -

. 

1 




