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EVALUATION OF RURAL ACCESS ROADS IN KISIT DISTRICT.

INTRODUCTION,

This report pertains to the evaluation of the first 182 km of rural access roads
within the District. The roads evaluatéd in this report were selected by the
District Development Committee (D.D.C,) as being the top priority routes in
terms of much needed access in the whole of Kisii District.

All roads are situated in Bosongo Division.

Feeder ;oa@s,in the western and central parts of the Disyrict in éreds coinciding
with Bosongo, Manga and Ogembo divisions are relatively undeveloped as compared
to the feeder roads in the teagrowing areas which comprise of the rest of the
District where the tea roads programme has brought about an appreciable improvemer
in the condition of feeder roads. It was for this reason that the D.D.C. decided'

to start the R,A,R. programme in Bosongo division,”?

All the procedures and guidelines which were to be followed were followed,
however a number of roads of less than the stipulated minimum length (i.e. 5 lm)
were included where it was felt that the roads in question were of unique

importance.

The integrated Agricultural Development Programma (I,A.D.P,) will eventually
cover the whole District but has so far been started in Bosongo Division and
parts of Manga division. The aim of the programmz is to facilitate promotion
of food crops where productivity is at present low. There is also a cattle
dippiﬁg project, initiated this year to cover the whole district. Through this
project the government aims to provide and maintain dipping facilities at a
level whereby farmers will be able to improve the quality of their livestock

and hence the products therefrom in a gainful manner.

These roads were for the first time inspected in September 1976 by a member

of the Planning Section Staff of the Roads Départment, Ministry of Works,

Nairobi. After a first screening of the roads by the rural access roads engineer
and the member of the planning section staff, a number of kilometers of roads werc
eliminated from the original list. Ieaving a total of 125.5 km only. The

roads. excluded from the original list had any or a combination of the following
characteristics: (see also appendix I, for a more detailed description and

maps No. VI to IX)

*) This information has been provided by the District Development Officer Kisii.
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= too close to an existing road. This will generate very limited

‘1 ‘impact on agricultural development.

f—'fthe ekisting conditien of the road compairs favourably with roads
built to Rural Access standards.

~ involves the construction of very expensive bridge;strncturés at

the expense of the Access Roads.

‘The roads which passed the initial screening process'are’ coloured in
red on map VI to IX

Theyroads‘whichvwere short-liéﬁedffor further evaluation are as .
shown below:

ROAD NUMBER DESCRIPTION OF THE ROAD APPROX DIVISION LOCATION

LENGTH

1 Nyamatutu up North ' 3.5 Bosongo  Bomariba

5 Riana -~ Kamejii I id Bogitaa

6 Nyamiobo - Gesonso Market 8 id Bomariba

7 Ingeli —~ Ttobo 3.5 id Bokeire

8 Gunga -~ Gasero ' ‘ B id Bokeire

9/10  Motonto - Betoro - Itiero 10 id Bomorenda
11 Tabaka - Miorori~Gasero i§;5 id Kanyimbo
12 Miorori - Nyachenge '2.5 Bosongo Bokeire
1 Kagambo ~ Nyatike 5 id Bosinange
15 Riosiri - Ikoba Market 6 ' id Bogetenga
16 Ikoba Market - Marongo L id Bogetenga
17 Nyamarambe coffee factory 3.5

Marango | id Bogetenda

18 Nyamarambe Market~Marango : 6.5 id Bogetenga
19 Nyangweta - Marango 8 ‘id Boikanga
20 Nyangweta - Nyamlkembene 10.5 id Boikanga
21A Nyamasege - Nyangweta 10 id Boikanga
21B Nyangweta - Ibencho - Nyamasege 10 ' id Boikanga
22 Nyangweta - Nyabera 5¢5 id Nyataaro
23 Nyabera - Marigwa 6.5 id  Nyataaro
25 Naroo - Muma 6.5 id Nyataaro
27 Muma-Ndongo—Nyamaiya 8 id Botabori

,2é Muma-Nyamondo 2 id Botabori
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_Tha resulting report, completed in December 1976, has.been submitted Lo the |
donoragency USAID for their perussal.
.‘After inepection of lhe proposed slignments by representatives of USAID and
extensive deliberations with the M.0.¥., USAID forwarded dotailed comments

238 listed bzlow:

Road Approved

i No... kms. Comments. L
ﬂ:ﬂ A | Rejeatéd, too q%ort anﬁ;not con&eéted téta él;ssified'roadl
5. L In principle approved, but road should be connected to Kameji:
meaningful. The rural access road engincer should however
prepare.a short technical feasibility report. (see appendix
VI)
6. : Rejected, X-road 1017,
T, 3.5 Accepted,
8, .5 Accepted:
9. 5.5 Accepted,

10, ReJected, -the road has not enough impact on the arca if
road no. 9 is built,

11, Rejected, partly X-1122 ., The beginning has a too small
rone of influence to justify construction.

12. ' Rejecled, only function is short cut, almost no impact
expected due to overlap of 'rones of influence of several
classified roads. ’

1. Rejected, classified road D 205.

15. 6 Approved. The rural access road engineer in cooperation

with the DDC/DDO should propose definite alignment.
(see appendix VI)

16/19/20. The alignment of X-1108 should be checked and a proposal
! for a new alignment should be prepared, presumably along
16 and part of 20. The Western part of 19 and 20 could be
combined. (see appendix VI)

17 L5 Approved as construction is justified by the existing
L coffee factory.
18, 7 Approved.
‘iéi 3 The lower part climbing the escapment is rejected. The

upper part on the plateau needs some additional justification

(see appendix . VI) . )
21A7?1E A new technical feasible alignment has to be proposed and a

short report should be produced. (see appendix V1) '



Road  Approved

no. kma. Corrmients

22, 6 Approved.

23. 6.5 Approved.

25, 6.5 Approved. -

27/29 10. Approved. The alignment of rcad ¥~1131 has to be checked.

If X~-1131 connectu to no.29 in Nyamondo leave no. 29 out and
lcall the whole length firom
'‘Maroo to Nyamondo no. 25,
This has been done.
Besides the comments pertaining to Sp“tlflc proposed alignments also more
general reiirk on the evaluation of RAR have been made by USAID.
All this is incorporated in this revised report.
The roads evalvated in this report together with some relevant data are listed i

belows
‘Road Description ‘ - approximate length
Nunber of the road length division locetion
5. Riana~KameJjii 5 20 Z Bosongo Bogiltaa
7. Ingeli - Itobo 3.51\% Bosongo Bokeire
8. Gunga - Gasero ' L5 Bosongo Bokeire
9. , Motonto-Itiero 5.5 1 Rosongo Bomorenda
15, Riosiro—- Tkoba Market 6 I Bosongo Bogetenga
16. Tkoba Market -~ Marongo 7.0 - Bosongo Bogetengy
17, Nyamarambe coffee factory- '
Marango A5 % Bosongo Bogetenca
18. Nyamarambe Market-Marango q 0w Bosongo Bogetenga
22. Nyangweta-Nyabera 5.5\ - Bosongo Nyataaro
23, Nyabera -~ Marigwa 65 o Bosongo Nyataaro
. 25, Margy~-Nyamondo 12 o Bosongo Nyataaro/
| i Botabari
27. Muma-Ndongo-Nyamaiya 7£2§“ 8.5 Bosongo Botabori

The adjusted alignments together with the rezggwed rzones of influence are
depicted in map X to map XII

A detailed narrative description of each road is contained in appendix II.

All roads have been inspected by the rural access roads engineer and found to be
technical feasible (see appendix VI).

As he saw no possibillty of providing the requested report on 21A/21B these

roads arc withdrawn from this evaluation exercise.
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In order to got a quick impression of the selected 12 rural access roads ‘some

indicators

The average annual pupulation growth in Kisii District is 3.8%

which are useful for comparison purposcs are given below.

TABLE T
" SOPIIT A ] L 1 :
' 4O OF ropﬂjm FTON | POPULATION | 70nE oF POPUTATION

ROAD [LENGTH  |INFLUENCE Dmo}'{‘Y INZONE OF | INFLUBNCE | ppp g

No v ha P/KI TNFIUBCE | ha /K ROAD |g o

1978 1978
5 5 700 287 2009 140 102
7 3.5 425 $ 337 132 121 409
8 b5 650 337 2191 Uk 1,87
9 5.5 600 437 2622 109 L77
15 6 800 343 2704, 133 57
16 7 600 343 2058 86 291,
17 k.5 700 343 2,01 156 53},
- 18 7 875 343 3001 125 429
- |

22 6 950 | 322 3059 158 510
23 6.5 700 322 225], 108 347
25 12 1750 322 5€35 146 470
27 8.5 1500 370 5550 176 653.
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LCCESS — TNDICATOR

The Access indicator is a criterion by which the adequacy of the access
system to the local residents and Government administrative officers is

measured.

Only 'those social service facilities for which a'road is relevant are
taken into account. The social services which will be supplied as part
of another serivce (e.g. telephone services vhich is part of Post Office)
have not been taken into account. °

Four social service facilities have been selected. These services include:ﬁ

~ Hospital (H)

=~ Post Office (P.,0)

— Divisonal Headquarters (D.HQ,)
-~ Health Centre (H.C.)

The relative importance of the above stipulated services are determined
by the frequency with which they are utiliscd. The following subjective
veights are attached to each facility of service. The scale is chosen
between 1 to 10 indicating higher rating tor increasing frequency.

(a) Hospital (low trequency) - 2
(b) Post Office (Medium frequency) - 5
(c¢) Div. Headquarters (high freguency) - 10
(d) Health Centre (Medium frequency) 5

The actual distance from a Zone of intluence to a social service facility
will be multiplied by the weight attached to that facility. fThe sum of

the weighted distances gives the total weighted distance tor the Zone of

intluence and this total weighted distance gives the access-indicator for

the 7one,

Table 2 below shows the calculated Access Indicators for each selected

road and within each ~one of influence.

The location of the various social service facilities is also depicted

on map IV.



TABLE IT

ACCESS TNDICATOR

ROAD  |POFUL.. 10N AVERAGE DISTANCE TO | . | VEIGHTED DISTANCE " TOTAL - ACCESS - PRIGRITY
No TNZONE OF N ab IN N ‘v."?IGHTED THBICATOR R.}Tnzc- )
INFLUENGE ) DIV . DIV. DISTANCE ] BASED CN
= HOSP. | P.O .G HOSP. |P.O | H.C. : I.X1II ACCESS
I HQ " HO T - | THOTCATOR
5 2009 20 20 32 20 LO 100|320 100 56G 1,125,040 | 5
7 1432 19 19 31 i9 38 25 | 310 95 538 770,416 {11
8 2191 11 22 20 11 22 110 | 200 55 387 87,917 9
9 2622 111 20 11 22 g5 1200 55 362 19,164
15 270, BELERE 9 10 20 i80 90 i 50 350 - 932,960
16 2058 g 133 |1 g |16 1165 |0 | 1o | 33 681,198 12
17 24,01 10__ {35 33 5 20 1751130 25 350 £1:3,350 | 10
18 3001 10 |35 3 3 20 1175 133 15 50 1,020,340 g
22 3059 23 L5 23 15 L& 225 1230 _ 735 575 1,741,981 3
23 225}, 29 51 30 15 58 255 ) 75 698 1,550,752 L
25 _5A35 35 54 37 20 70 280 1 37C 190 829 1,520,700 2
27 5550 137 160 38 20t 7 lsco 135G 100 g3l L.735,7C0 1

HOSP = Hospital DIV HQ = Divisional Headquarter
P.0. = Post Office H.C. = Health Centre.
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POTYATIAL FOR DUVELOPMENT

The potential for development is directly related to the agricultural

devaleprment prospects within each vone of influence. The present and

9~

future land utiliration areghowm in the tables below:

.SU = Subsistence
G = Groundnuts
M = Maive

5 = Sugarcane

C = Coffee

P =

F =

Present Iand Utilisation
Future Iand Utilization

Ba = Bananas
Be = Beans

P = quethrum
0 =

T

Other:crops most subsistence -

Total

The data have been provided by the District

Agricultural Officer, Kisii District.

. TABLE TTI
ROAD NO 5 ROAD NO 7 ROAD NO 8
p|F|P|F|P|F |P|F|P]| F|P|F
ha | ha| % |% |ha|ha| % | % | ha| hal % | %
c 128156 | 4| 811931 (450 7.9 w| us] 2.2 6.7
s lueln2t 6 e Wl 1l 2.2 6.7
M 20 | 21 |L.7] 5.6
G 42 |63 6 9 115 | 27 |3.5|6.4] 11 3311.7] 5
Ba 1351069 | 5] 71271294 [6.2]31 )36 1.7]5,6
Be
P
o |28[70 | 4 |10/ 56 |20L3.223.8! 1 |177 [2.2]27.2
Su |525 [350] 75| 50 |29¢ 1213 po.1|s0.1):¢5 [318 |90 8.9
p  |7co |00 hoo {100 425 [125 heo | acol6s0 650 |1co| 100




TABLE TV

ROAD NO 9 ROAD NO 15 ROAD _NO . 16

P lriiefr |p [ ¢] o #/| ¢ *| P| Fp

ha: | ha} % | '% | halha'| 4| ‘4| na| ha 41 4

27 153 |h.518.8 162 |68 | 7.7 8.5 26| a1 L.| 6.9

7 123 1.2 (3.9
M 19 | 37 3.1 (6.1 |55 110 | 6.9/13.8] 30|61 | 5.0[10.1
G S L1 8 0.7 1.4
Ba 120 43 (3.5 7.0 |43 |32 | 5.4 1.5 20|52 |3.4] 6.7]
Be 25 1 6 13.11 0.8 5| 8 |o0.8] 1.1
P Uy |28 |24 |47 1 L1 8 0.7 1.4
0 62 1146 110,423 1y 262 [1.8 |30.3] 4| 9510.0]15.9
Su_ | 4512710 | 75.2) 45,9 601 1361 |75.1145.1] 506 | 326 '2,.4, 5.3
T 600600 {100 | 200 | oo | 00| 100100 |6co | oo | 100l 100

TABLE V.

ROAD NO 17 ROAD NO 18 ROAD NO 22

p|F P |F|P | F|P| FlP|F|p |

ha |ha | % [ % |ha (ha | 4| % | ha| ha % | %
C 41) 39 |5.8 |5.5 |45 |48 [5.1 | 5.5 1| 19]1.5] 2.0
S | 6 10.9 | 0.70 20| 65| 2.1|6.8
M 25136 13.6 (5.1 139 |41 |44 [4.7 | 38| 67]4.0]7.0
G 9] 4 11.3 10.5/25 | 6 12,9 10.7{ 29| 40{3.0|4.2
Ba 22132 3.3 [4.5[22 [32 2.5 13,6 | 21, | 38]2.5[1.0
Be 23113 13.3 j1.8|19 |16 (2.2 |1.8 | 33 | L8(3.5|5.0
P 9111 1.3 [1.6 |11 | 1 (1.3 |1.6
0 134, 2.1 2, [229 j2.7 [26.2] 32 |57 |3.4]6.0
Su 571|433 |81.5|61.8 683 82 | 78 |55.1/760 | 6.8 | 80 |65
T 7C0|7CO 11CO [100 | &75 | &75]100 1106 [950 | 950 | 100 100 |
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ROAD NO 23 ' | ROAD NO 25 | RoAD MO 27

P|F| P| F|P|F [P |F |P|F|P|F
ha| ha| % % | ha| .ha| % % {ha| ha|. % | %
C 20 |41 {2.9 (5.9 [54 |95 [.1 | 5.4 56 |86 | 3.7 5.7
s |22 |s0 3.1 (7.2 (61 h17 B.5 16.7 | 7 |120| 4.9] &
Mo (34 |5 [4.9] 8lee o1 |5 16.9 | 71 |113 | 47|75
G- |18 |32 |2.5 11,6 (39 87 [2.2 |3.8 | 39| 35| 2.6]2.3
Ba |25 |46 (3.5 16.5 |81 03 1.6 [5.9 ¢ 57 | 111 3.8]7.4
Be (20 23 2.2 [n.7 22 |70 2 | n | 25| 57]3.0[3.8
P (13| & |1.e|n1l37 |39 2.1 (2.2 | 39| 38| 2.612.5
o |24 120 13. |17.2[37 pso |2.1 |20 |102 |34 | 6.2[22.9
Su_ |5255315 |75.0/45.0[ 1313 788| 75 (15 |1020( 400 | 68 |10
T [700]76¢ [100 100 [i750 1550|100 [130 |t 1500 160]100°
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'CONSTRATINTS ON DEVELOPMIENT

1, TYPES OF COMSTRAINIS

‘The constraints on ' (agricultural) deveélopment fall into two

categorics:

(a) Natural Constraints

~ The constraints which can not be removed by man (such as:
soil, rainfall and topography characteristics

(b)  Rescurce Constraints

~ the constraints which can be removed when enough capital is
available (such as land registration, agricultural credit,
agricultural inputs, marketing o1r produce, agro-industry,
road intrastructure, attitude ot the people towards

modernisation and agriculture)

2. ‘~CONSTRAINTS A4S THEY EXIST NOW

(a) SOIL: |
The soil along the roads;i§ mos£1yf6£~the,férrugioustr0RiCQl
type. L ;

(b) RAINFALL:

Rainfall ranges between 1016 and 2286 mm per year and is very
well distributed throughout the year and most of the rains
falling in the afternoons, It is difficult to differentiate

-long and short rains.

(¢)  TOPOGRAPHY:
In most areas the amount or land;thé£7¢én:bej¢ultivated is
around 90%.

(d) IAND REGISTRATION:
’ In the whole of Kisii district the land is registered. But not.

everyone has title deed. If someone has a title deed then it is:

easier for him to secure a loan to improve his land.
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(e) AGRICULTURAL EXTENSION SERVICES:

At the divisional level the extension staff waS’availap;e, But due to the
lack of transport tliey are mostly available at the divisional headquarters
only.

(f) MECHANISATION ON THE FARMS

Farmers are ploughing and harrowing their land using either tractors or
Ox~ploughs wherecas the other activities such as planiing, weeding and
harvesting are non-mechanized.

(g) MARKETING OF PRODUCE:

Already some 35% of the area is under cash crbp. The main bottle neck in
reaching the markets is the existing poor condition of the access roads
vhich render the transportation of agricultural produce quite difficult
especialiy during the rainy season.

(h), ROAD INFRASTRUCTURE:

All the proposed rural access roads will be linked with all weather classified
roads in reasonable good condition.

(1) ATTITUDE OT THE PEOPTE:

There appears to be a positive attitude on the part of the local
population towards modernizing their agricultural production and they seem
to realize the great advantages of cash cropping as new life.
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IMPACT OFF THE ROAD ON RURAL DEVETLOFUENT

THE RURAL ACCESS ROAD CONSTRUCTTCN COST COMPONINTS

Based on past experience in similar roads the following assumptions
have heen made on construction costs per kilometre

Flat to rolling terrain K5 1800 road no 8.

rolling Lo hilly terrain K& 2000 road no:'5; 7, 9,/ 16, 27,

hilly terrain K& 2500 road no: 15, 17, 18, 22, 23, 25

A break down of this total cost into the different component will

roughly comprise the following items:

COST COMPONENT % COST £/KM ROAD
Wages permanent staff , 8 Ly, 160 200
Wages casual labour force L0 720 800 . 1000
Tools and equipment 27 486 540 1350
Sand, ballast and cement 6 108 120 150
Construction materials 7 126 140 175
Transport 10 180 200 250
2 36 40 : 50
1087,  Kz1800 KE2000  KE2500

- Wages of the casual. labour force will all be spent in the rural area
adjacent to the selected access road;

- Wages of the permancnt staf{ will be spent within the district at large;

~ Sand, ballast are available within the district

- Tobls, equipment, vehicles for transportation will all be imported
and as such have little bearing on the rural and district economy;

~ The maintenance expenditures are estimated at £ 80/km road. Out of
this amount about 7%% is paid to the casual labour force each year,
Table VII shows a breakdown of the relevant cash component for the

selected access roads,



TAELE VIL

ROAD CONSTRUCTION |MAINTENANCE CONSTRUCTIOR |CASUAL IABOUR | MATUTENAKCE | MATNTENANCE - | PERMANERT ~
NO COSTS K& K& /YEAR HAZES K& VAl DAYS WAGES K& MAN DAYS STAFF WAGES
| ' PER YEAR COISTRUCTIOR
5 10000 400 4,000 10127 3C0 760 800
7 7000 280 2620 7GE9 210 532 560
8 8ice 360 3245 2203 27C &8l - 61,8
9 11000 L0 L3L,CC 11139 330 855 880
15 15000 480 £CC0 15190 360 911 12C0
16 1,020 5€0 58CC L1777 L2C 1063 1120
17 11250 360 1,500 11392 270 68l 900
18 17500 56C 700 17722 120 1063 1400
22 15C00 L€0 6500 15190 360 911 1250
23 16250 520 £500 14156 3%0 98 1300
25 30000 T 960 12660 30380 720 1825 21,00
27 17CCO 680 6800 17215 - 510 1291 1360

J;.TST'?
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SHORT TERM EFTFECTS OF THE RURAL ACCIESS ROAD

The short term effects of opening up of rural access roads will be substantial
for the mobility of the divisional officers. The roads will provide

the agricultural, educational, and health officers etc. an all weather
mobility to the areas, which will enable them to carry out their duties more
effgqtively: '

LONG TERM EFFECTS OF THE RURAL ROAD

- The long term effects stem from the development of the agricultural potential

for the expansion of cash crops within the rones of influence is shown in the
table VIII.

Appendix V containsthe gross margins-'as used in the report.

The whole ofBosongzdistrict is under I,A.D,P, -

The present value of the agricultural production is calculated over 20 years
between 1978 and 1997. It is assumed that the prices over this period

will remain rcasonable constant. _ i

The development. of the agricultural potential will take 10 years,it is assumed
that this potential will develop equally during the 10 years, starting

in 1979. lMore over the valuc of the subsistence crops has not been taken

into account in the economic analysis., The total increment in agricultural
production will be k& 299170 (see table X)

" Whereas only part of the increment can Le set against the investments in rural

access roads, from the increments only 60% will be discounted. The total

:increment  to discount will be K£179500. During the first 10 years (from 1979

up to 1589) this agricultura; potential will develop equally with an increment
of K£17950 annually.,
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TABLU VILT

POTINTTAT, FOR CASH CROP FXPANSTION (W HA)

BOAD| U ' - T
NO c S M G Ba Be P TOTAL
5 28 70 21 1L 133
7 12 L 12 12 40
8 30 30 22 25 107
<§ 26 16 | 18 22 1, 9%
15 | 6 55 =31 -19 11
16 15 31 L 32 3 ly 89
17 2 1L | =5 9 | -10 2 5
18 3 -2 2 b9 10 | 3 3 -6
22 5 |4 |29 |1 1, 119
23 21 28 22 1 21 | 13 =5 11,
25 541 56 33 28 22 | 28 2 210
27 30 | 46 | w2 | 4 5, | 12 -1 176 |

C = Coffee Ba = Bananas

S = Sugarcane Be = Beans

M = Maire P = Pyrethrum

G = Groundnuts




TABLE IX EXISTING AND FUTURE CASH CROP AREA (HA)

Groundnuts

ROAD | EXSTING CASH AREA UNDER FUTURE CASH AREA UNDER -
R s | um| clm || Plc |s ¥ |6 | B |{B |P
5 28 12 L2 35 56 | 112 63 49
7 |1 20| 15 | 17 31 2L | 27 29
8 lu | 1 By | Lk | 33 | 36
9 27 7 19 21 1 53 23 37 L3 28
15 | 62 55 L3 | 25 68 110 12 | 6
16 |, 26 30 20 5 L ; L3, 41 g ! 32 8
17 L1 25 9 23 2 9 39 26 L 32113 11
18 | 45 8 | 391 25 | 22 | 19 | 11 L8 6 | 11 6 | 32 | 16 1,
22 |1 20 | 38 | 20 | 2, | 33 191 651 671 10| 38 | L8 .
23 120 22 i 3L - 18 ; 25 | zo 13 L1 50 56 32 Akt 33 1 8
25 | s 61 | 88 | 39 | 81 | 2 | 37 95 117 { i21 | 67 | 103 | 70 39
27 56 7L 71 139 57 L5 39 86 120 | 113 35 | 111 | 57 38
C = Coffee Ba = Beznanas
S Sugarcane Be = Beans
M Maize P = Pyrethrum
G

gl
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TABLE X
TYISPING GROSS MARGINS
AMID FUTURE CROSS. MARGINS

ROAD EXISTING GROSS MARGINS K& |'
| wo T T K T —
| c |5 M ¢ Ba Be . P Total|

5 115520 | 1,200 1516 163 21399j
-7 110532 116/ 5,2 792 13030 |
] |

____g__i_zz§o 1400 9160
9 114966 | 700 | 1106 979 8,0 [18591 |
i - ‘ - . —
15 134367 3201 2001, 588 14,0160 |
| _ ~ .
16 - 34412 1746 U | 932 118 | 240 17592 ]
a i
=17 122726 1455 325 | 1072 5b1 | 540 |26659 |
. ' |

120 12404 1 800 [2270 903 | 1025 L7 i 660 |31049

22 112195 12000 2212 10,7 {1118 | 776 | 193.,8

23111086 |2200 |1980 | 650 | 1165 | a70 | 780 18331 ¥
"25 129932 6160|5122 108 | 3775 987 {2220 |[4954h

2/ 131041 | 7460 132 1408 | 2656 | 1058 | 2340 |50035

Totzl |220n81{2Le00 24392 7943 15681 | 1,985 | 7620 31h898i
C = CGCoffee
S = OSugarcane
M = Maive
G = Groundnuts
Ba = Bananas
Be = Beans
P = Pyrethrum
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ROAD FUIURE ' GROSS MARGIHG K& : el
Noole s |y G Ba Be | P |Total |Went

5 31041 {11200 7176 | 6390 55807 |344,08
7 17183 2671 3075 | 3782 26711 13681
8 24,389 Ahod 3759 L69L, 37242 | 28082
9 29378 | 2300 [,118 5607 1680 143083 |21,4,92
15 37692‘ 12243 1565 | 511 52011 |11051.
16 22726 6789 911 | 6781 | 681 LE0_ 138368 20776
17 21618 4,007 b56 | 4173 | 1106 | 600 |32020 {5361
18 26606 | 600 &;63 683 | 4173 11362 | @,0 |38827 | 7778
22 10532 | 6500 [71,57 4556 | 1955 | 085 38085 |18757
23 22726 | 5000 16233 | 3645 | 5998 | 2838 480 11,6890 [28559
25 52659 | 11700 113467 | 7631 | 13431 2957 12340 107185157641
27 WT67C | 12000 12577 | 3987 | L7 | 4851 | 2280 97839 [47¢0L
Total {344220(53700 (7,125 35879 _56023 21351 | 8760 614,068 (299170
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DISCOUNTED GOSTS AND LEIEFITS OF THE PROPOGED INVESTMENIS

The road construction has many impadts on the rural economy and rural welfare,
Many of these impacts can not (yet) be measured, let alone quantified in terms
for this reason the present monctary evalvation critcrla for rural access road
investments! can be considered as an’ art rathhr than a bcLBntiflC approach, '

Since it is rather unrealistic to calculate the internal rate of return of each
road in view of the very short lengths involved the internal rate of return of
the whole package of roads has been calculated, The cosi.of road construction
and maintenance and the benefits of agricultural development are discounted to
the base year 1978, The project gestation period has been assumed as 20 year

(up to and including 1997).

The total costs shadowprices for the construction of the roads are K& 172100%
0.83 = K& 1428/3 to be spent wholly in 1978,

The yearly maintenance costs are in shadow prices X& 6080 * 0.61 = K& 3709 annunlly
starting in 1979, The yearly increment in agricultural producticn during the
first 10 years to be discounted is 607> 299170/10 = K§. 17950, ’

From 1989 cnwards the full. benefits of 60% * 299170 = K& 179500 will be gained

unnually,

In table XI are indicated the discounted costs and benefits in various discount-

ing rates.

The IRR (internal rate of return) is 40%

On the basis of the analysis, the calculated internal rate of return is over two
and a half the opportunity cost of capital (14%), and as such the investment is
highly beneficial to undertake,



ey

% | f: m‘scou.-h'sa LiSCOUNTED RISCCUNTE
i A O T JSUU FSc S R
. 4ocesTs juanirns e ‘ g
R 'co‘srys BINEFITS costs | BENEFS | COSTS sem-: ' ;
1978 | 142843 -1 142813 142843 :
1999 ¢ swg |moso | oy | mz | e 12ms |
1980 2709 35900 | 2852 27607 1892 183(39 !
1981 3709 | 53850 asc, | 3639 | 1350 | 19601 .
j1982 37C9 | 718C0 2196 425C6 964 18668 !
1983 3769 | 89750 1925 | k6580 690 | 1669, ‘
1984, 37C9 [1077C0 1691 49111 493 143214, %
e85 ay0e  [125650 18l | 50260 352 11934 |
1986 3709  |143600 1302 5CLCL 252 9765 %
1987 3709 [161550 12 | 49757 178 7750
1588 3709 |L795C0 1001 L8LES 120 - 6283 j'
1989 | 3709 [179500 879 | L2512 93 1488 |
{1990 3709 179500 775 | 37336 67 | 3231 ;
1591 37¢ 179520 675 32669 L8 2331, '
1992 3709 17950 593 | 28720 33 1616 _E
1993 379 |179500 519 2513C 22 1077 ’
199, 3709 l1795cc | 456 | 22079 19 898 | :
1995 37C9 11795CC LO1 16386 1l 539 ;
1996 3709 |179500 352 | 17053 7 359 1
1597 3709 |1795€0 308 | 14899 7 359 3
i — R, w—e
b - R
TOVAL NETV FRISENT VLA ;167114-7 . ' 656595 152099 ! 151(:["9 | B 2_‘?:'
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 VIII  DEVELOPMENT OF RURAL TNCOME

Given the development of the agricultural potential and the g@éwth of
the population within the zones of influence of the roads,ithéffunal
cash income per capita can be calculated.

The income per capita has been calculated for the year 1989 whenvthe
‘agricultural potential will be fully developed.

For the porposes of this submission, it is assumed that'the Gross Margin
of the agricultural output is equal to the income of the farmers. The
populaiion growth rate over ihe pericd of 1978 to 1989 is assumed to be

L% per annum.

Tnerefore, the population grbwth and the rural perlcapita income for
1989 is as shown in the Table below :



RURAT, PER CAPITA INCOME IN 1989

POPULATION IN 7ONE OF

_ROAD  [GROSS MARGIN INGOME PIR
1 NO© CASH PRODU- INFLUENCE CAPITA
GTION 1988 '
K& | 1978 1989 1989 K&
5 |s5,807 2009 3093 18.0
7 26,12 1432 2205 12.1
g |sr,2 2191 2373 11,04
9 143,083 . 2622 4037 10,7
15 52,001 271, 1,225 12.3
16 35,368 2058 3153 12,2
17 ,32’020 21,01 3697 8.7
18 38,87 3001 1620 8.4,
22 __|38,085 3059 K710 8.1
23 16,890 225, 3470 13.5
25 107,185 5635 8676 12,1
21 | 91,89 5550 51,5 1.4




APPENDIX 1
DESCRIPTION OF THE PRESENT CONDITION OF THE PROFOSED AND SELECTED RURAT ACCESS
ROADS. (copied from the original report, December 1976)

after a Plrst screening of the roads by the rural access roads engineer in the

district-and the evaluator, a number of kilometres of road vere elimlnated from
the list. The reasons for doing so are mentioned below.

The roads whleh passed the initial screeniné are colbured in red on maps VI to IA
(125.5 kms)

proposed length - - remarks SR ';1ength

road ‘km I ‘ after

no. ' screening
o . km

1 ‘aié; ' Only- the upper part of the road, above road 24 1.5

no.3, is useful, and a short sechion of the
lower part, as it connects a coffee factory

to a main road. The middle part of the road
is too close to the existing road in order
to generate any impact on agricultural deve-

lopment.,

2 9 The part of the road Bogitaa to Mogumu is -
at present in a relatively good condition and

only needs regravelling; therefore it shou-

1d not be included in the rarp. The lower
part of the road is too closec to roads no. 3
7 6; the impact of this road will therefore

be too small.

3 13 This road is in good condition and only needs
- - regravelling. Like road no.2 it should be
included in the Regravelling Programme. -
b Le5 The road crosses the Riana River; therefore it -

needs a bridge with a span of approx. 6 m.
Such a structure is too expensive, especially
in relation to the small ~one of influence of
the road (close to the Al). Roads no.3 & 6
offer a good alternative for reaching a
‘ destination that road no.l4 covers.
5 b - b
6}1 -8 Although this road runs parallel-to the ‘8'
Riana River, the people can cross the river
by means of trees which they put across.
The rone of influence surpasses therefore
the river. 3.5

o e -
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Proposed length remarks length after
- road K v screening
no: - Km
-9 | 5.5 " Preferably one of these roads should be constru-~ 5.5
cted instead of both, since their individual rones
10 L5 of influence are rather small. Nevertheless they L.5
are both included in the evaluation.
iii” ,7&51 - 7.5
fi?f ﬁ?QB: This road 1s not very uséful when rdad no.l1l i% 2.5

constructed, as its main purpose is to connect
Kiorori. Nevertheless it has been included in
v the evaluation.
k) 6 The major part of this road already exist, and is 1
in good condition; it coincides with the road from
the C20 via Tabalka Hospital to the Al (Nyachenge).
Therefore only the part of the road from no.l,

to the coffee factory should be constructed.

L b - b
15 6 - 3
. b
17 3:5 - 35
18 6.5 = 6.5
19 8. - 8
20 10,5 = 10,5
21 10‘lf There are two alternative alignments for this road: 10

21A & B, Their length is approx. the same, but their

wones of influence differ. As the vone of 21B is

rance; although a final decision should depend on,

a technical assessment of the road construction in

this hilly terrain.
22 7 The lower part of the road runs almost parallel to 5.5

the D204 to Nyabera. Thérefore the road is direc-

tly connected to the D204. Access to Nyabera is
possible over road no. 23.

3 65 -

24: ;3;5 This road runs almost parallel to the D204, and is -
fi” T therefore quite unseless. ‘ _
5?5 ]6,5 A prerequisite for the construction of roads no. 6.5

22,23 and 25 is the reconstruction of the D204,
which is at present in a very bad condition.
'26 6 This road is in good condition and only needs some =
culverts in the lower part; it should be clas-
sified as soon as possible.



proppgedf 'length" remarks legnth after
road - km screening
no. - - km

é? ' ' > w1O The propoéed road makes a circle around the g8

Ndonyo hill. This alignment is at this stage

of development not very useful; therefore it
has been changed as indicated.

Thig road mékesfthe san: connection as road no, 2'
At this stage of development this does not seem
very useful.

29 7.5 The road connccps a number of roads with the 2
E203: Magenche market area. But this area
already has an access through the FR03. - Road
no., 29 thus means an expensive duplication. For
this reason only a small part is proposed for
construction; the rest may follow in a later
phase of the RARP,

29 -+ 183 km 22 125.5 km
average: 6.3 km/road average: 5.7 km/ro:
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APPENDIX TI.

Description of the roads.

Some of the information pertaining to the dcscribed alignments is displayed in

appendix 31r and appendix IV. All roads have beeninspscted by the Rural Access
Road Engineer Kisii and found technical feasible

.Road!rio’ 5: Riana-Karejii
This road links at one end to the D215 near Riana and at the other end to a

proposed, Rural Access Road in South Nyanra District near Kamejii Market.

The FROL at Kamejii is inaccessible for motorized traffic from the south,as
there is no motorable bridge over the Riana River. From the north this classiti
road is inaccessible as a small river, with muddy banks and washed away culverts
halts all motorized traffic.

The proposed alignment follows an existing track and has to cross some minor
rivers by means of culverts. The solls are of a sandy loamy type and there

are no engineering problems expected. The area opened up by this road shows
promising agricultﬁral potential and is at places densily populated.

Presently motorired *traffic is hampered by the bad condition of the existing
track.

Road no 7:Ingeli~Ttobo

The road follows an existing track in a fair condition. The alignment slopes
down gently and passes a school and.a small market. Along the road various
agricultural activities can be seen. Past the school and the small market thc
track is virtvally non-existent, the area opened up by the proposed road lacks
ahcessibility by motorvehicles which hitherto hampered agricultural developmenti.
There are no engineering problems expected. ‘

Road no 8: Gasero-Gunga

Directly at the beginning of the proposed alignment a small river has to be
crossed by means of a combined culvert/drift. Then the alignment follows a
narrow track in a fair condition with occasionally short sretches which are
motorable with difficulty by four wheel drive vehicles. At both sides of the
road numercus small holdings are situated.

The alignment follows the contours and ends at a small market.

No enginecring problems are likely to be encountered.

Road no G: JTliero-~Botoro-Motonto.

The road start at the Itiero Health Centre, follows an existing track and has to
across a minor river by means of a drift., The roads opens up the hinterland
for Itiero Health Centre.




" for motorvehicles. Also the fertile and hitherto inaccessible valley is made
baccessible for motorvehicles. The terrain is rather severe as the alignment
is situated on steep slopes of dark red clay.

There are however no engineering problems expected.

Road no 15: Ricsiri Market-Tkoba

This road follows an existing track branching from the C20 at Riosiri Market.
At the other end Ikoba Market is rcached via the proposed Rural Access Road no
16, The track is motorable with some difficulty by four vheel drive vehicles

I

I"up to’the junction with a track which passes south of ‘the hills: A5 dndicated
""on the map the alignment of road no 15 should pass at the north sides of the hill
This track is only open for pedestrians and inaccessible for any motorired traff
Around the alignment numerous small holdings are situated. The soil is of the de
red clay type and very favourable for agricultural purposes.
Road no 17: Jjunction D 205- road no 18

In the middle of this alignment is a coffee factory, which justifies the short

length of the road. The road follows partly an existing track and has to cross
severe terrain on steep slopes of deep red clay.
No engineering problems are expected.

Read no 16: Ikohrs Market-— Nvokembene &chool.

This road functions as a collector for road no 17 and 18, The small rone of
influence stems from the scvere physical circumstances, the alignménb beling
situcdted on top of aridge, which at the east side falls baclc quite drastically.
The track as it is now is motorable up to the school and is relatively horirzontei
There are no engineering problems expected.

Road no 18: Nyamarambe Chiefs Office- Marongo.

Marting from the Chiefs Office at Nyamarambe Market (D205) the road climbs the

escarpment up to Marongo School. The terrain is severe, with steep slopes and
some rocky patches. The road opens up a virtually inaccessible area and gives
access to the school. The 7one of influence is occupied by numerous smallholder.
There are no engineering problems expected.

Road no 22: MNvangweta -~ junction D20L.

The beginning of this road is motorable up to the Nyangweta river which has

to be crossed by means of a minor bridge. After this river the proposed alignme:
follows partly an existing track. As can be seen from the map, the proposed
alignment opens up virtually for motcrvehicles inaccessible area ol great
agricultura. potential. The soil is of the clay type. There are no engineering
problems expected.

Road no 23: Nvahera-Mangva.

The short access road from D204 to Nyabere market will provide reliable motorabl:
access to this market place. At the other side of D204, the proposed alignment

follows partly an existing track and slopes down towards a minor river which hac

to be crossed by means of culverts. é}p?
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There are no engineering problems expected.

noad No 25: Marco-Nyamondo
The proposed alignment links up to the D 204 in Maroo and to an X~ road

at Nyamondo.

In between an‘éxiéting'motorable ‘track crosses partly severe terrain,
At Maroo this Rural Access Road w1ll link to other Rural Access roads
as proposed for South Nyanza Dlstﬁlct.

The road opens up for motorvehicles difficult accessible area.

There are no engineering problems to be expected.

Road No 27: Ndonyo - Muma--oniankus
At Ndonyo a for South - Nysnza proposed Rural Access road links up to this

road. Two markets places are linked to each other and a school.
The Western part from junction of road No 25 follows first the contours
and after Muma School slopes down to Minienku. There are no engineering

problems to be expected.
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APPENDIX TIT - (Source DDC)
, Present agricuitural | sSettlement " " Comparative |
Road no land potential potential Topography} Population -
Ry Utilizatiol . . density
1 Medium high ‘low moderate high
"5 severe high
6 moderate low
7 severe low
'8 medium
9/10 low
o1 low
12 low
l% low
15 low
16 - low
17 medium
18 low
19 medium medium
20 medium
21A very low
severe
21B Very low
severe :
22 severe medium
23
2l medium
25 medium
217 moderate
29 severe high




APPENDIX IV

=32
SCCTAL SIGUIFICANCE OF THE BT s PRTCRITY RANKING
ﬁg _HOST | H.O| Disp. | Div-HQ P.0 | School| Cattle Diplpgyoipy.
1 . 2 1 19
P 5 : ‘ L. I 2bV
6 1 L 13
7 1 1 12v
8 1 2 1 117
9/10 2 5 1 1Y
1) 1 1 2 1 2
12 1 ' 1 6
13 1 1
1 1 1 3
15 3 1 9 v
16 5 1 7 v
17 2 8./
18 1 1 1 10 v
19 b2 1 22
20 | L
21A 1 1 5 ' 1 21
218 1 5 1 15
22 1 | 3 1 16 v
23 1 L 18 v
21, 1
25 1 1 11 1 17 v
26 1 1 3
2 o : ;
29 L
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CROSS MARGINS
PRESENT WITH TADP
FUTURE SOURCE
COFFEE 551,43 5943 c
SUGAR 100 100 D
MATZE 58.2 111.3 B
GROUNDNUTS 36.1 113.9 c
BAKAAS 16,6 130.4 A
BEANS 23.5 85.1 . B
PYRETHRUM 60 60 ﬁ'

COMMERCIAL FARMING PROJECT (1976)

TADP  (1976)

MINISTRY OF AGRICULTURE (1977)

ESTIMATED
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INTERNAL MEHNO

FROM: RAR ENGINIIR,  T0: Chie? Engincer Reads,
1OY, Box 317, KISII. © 10W, Dox 30269, NATROBI.

REPF: - Q¢ 3.3.
Date: 9th March, 1978

Rural Acress Rocds Progsrennsg
Re: Comment: te RARP- Kigii District

y Reference to your requast about comments to certain roads in.
RARP Kisil District. : '

I Have the following commentsé

Road No. 5

The road has heen surveyed up to Kemejii in South Nyanza.
It is rumming on red soil in gently rolling terrain. Partly there
ig a motorobie track. The execisting track is somo places helow «l
the surrcwading tevvain, thus the rain wuater flows it and wmakes i+
booklet. There is one swampy semtion (about 100 m), consisting of
black soil.

There are no najor ensineering problems in constructing the
road. It is necessavy with vider and deepsr ditehes thah normaly
vsed on RARDP, and thz cross seciion will require some additional
land from the neignbouring farng.

mhe whole road need to be gravelled.It cecems however that it
will be difficult to find gravel in th2 suroundirgs and it may be
necegsary to transport it fron far,

Becavse the matter of gravel I am slightly doubtful about the
feasibility of constructing this road under RARP, But as this problem
will occur to several of the proposed roads in Kisii District, the
concerned road should not be worse off than others as far as gravel
19 concernzd. The construction of road no 5 is therefore under doubt
secommended by the RAR-Engincer,

Road No 15

The alignment has heen discussed between the D.,D.O. and RAR~
Enzir er. The conclugion is that the already proposed alignment will
serve the area best. The read going on the north side of hill ".es
proposed, will oven up area which have no access today. The population
and agriculture potential secem to be mwore or less the same on both
sides, bui.-the south side they do already have access to market by
a small possible motorable track, while the north side is without.

Road No. 16/19/20

Rond No. 20 follows tho alignment for X1108. The matter of
Ko, 16 and 19 bas been discussed between the D.D.0, and RARE, Iv¢ hus
been agreed that road No. 16 should rvn from Ikoba to liusongo and
19 from K=zsongo to llyakembone School. :}q
I


http:gravellsd.It
http:runni.ng

‘Road No. 19

\ The area has no access. ,Siﬁce7No 20 will fzll out, no. 19 is
the only one to serve the axrea.

‘Road No., 21A/21B

, ¥ 1108 runs from Nyangweta to Ogembo, and is thus on the
opposite side of  the river compared with 1A/218B. The proposed

" aligoment for 214/218 is rot tecnnical feagible. 1t has Lowever not '
been possible ow this short time to find a new technicel feasible
alignment. It is proposed that 214/21B io left out now, and a new
alionment is taken into account in phase Il.

/
9 7. r N\
@’WC))’ / _[c,';n/(ﬁuz.w} :
0dd %orkri.d
RAR ERGIBEER
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