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of Rural Access Roads in K1,iL DistrictEvaluation 

Ministry of' Works Roads Department 
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PART I
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VII Discounted costs and benefits of the road investment 

VIII' Development of rural income.
 

Appendix
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of the road and priority ranling
IV Social significance 


V Gross margins
 

VI iTechnical report from rural access road engineer Kisii
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I Kisii district 1:250.000
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IV Social service centre Kisii district 1: 250.000
 

Kisii district 1: 250.000
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1;50000
VI-IX Road alignments as originally proposed. 
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EVALUATION OF RURtJL ACCI~S ROADS IN KISII DISTRICT. 

1. 	 INTRODUCTION. 

This report pertains to the evaluation of the first 183 hin of rural access roads 

within the District. The roads evaluated 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 roads in the westerr1 and central parts of the District in areas coinciding 

with Bosongo, Manga and Ogembo divisions are rblatively 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 improvemec 

in the condition of feeder roads. It was for this reason that the D.D.C. decided
 

to start the R.A.Ro programme in Bosongo division. 

All 	the procedures and guidelines which were to be followed wore followed. 

however a number of roads of less than the stipulated minimum length (i.e. 5 I)
 

were included where it was felt that the roads in question were of unique
 

importance.
 

The 	 integrated Agricultural Development Programa (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 prograrnmi is to facilitate promotion 

of food crops where productivity is at present low. There is also a cattle
 

dipping 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 mannier. 

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

of the Planning Section Staff of the Roads Department, 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. Leaving a total of 125.5 km only. The 

roadF, 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.
 



- too close to an existing road. This will generate very limited 

impact on agricultural development. 

- the existing condition of the road compairs favourably with roads 
built to Rural Access standards. 

- involves the construction of very expensive bridge structures at 
the expense of the Access Roads. 

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

The roads which were short-listed for 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 4 id Bogitaa
 
6 Nyamiobo - Gesonso Market 8 id 
 Bomariba
 

7 Ingeli - Itobo 3.5 id Bokeire
 

8 Gunga - Gasero 4.5 id Bokeire
 
9/10 Motonto - Betoro - Itiero 10 id Bomorenda 

11 Tabaka - Miorori-Gasero 7.5 id Kanyimbo 
12 Miorori - Nyachenge 2.5 Bosongo Bokeiro 
14 Kagambo - Nyatike 5 id Bosinange 
15 Riosiri - Ikoba Market 6 id Bogetenga 
16 Ikoba Market - Marongo 4 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 - Nyamkembene 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
 
29 Muma-11yamondo 2 id 
 Botabori
 



The resulting report, completed in December 1976, has been submitted to the 

donoragency USAID for thdei, penisal. 

'After ispection of the proposed alignments by representatives of USAID and 

extensive deliberations with the M.O.W., USAID forwarded detailed conments 

as listed balow: 

Road Approved
 

N ,km .	 Conmments. 

Rejected, too sort 	an~dinot connected toa Classified road. 

5. 4 In.principle approved, but road should be connected to Iareji: 

meaningful. The rural access road engineer should however
 

prepare a short technical feasibility report. (see appendix
 

VI) 
6. 	 Rejected, X-road 1017.
 

7. 3.5 Accepted.
 

8, 4.5 Accepted.
 

9. 5.5 Accepted, 

10. 	 Rejected, the road has not enough impact on the area if
 

road no. 9 is built.
 

11. 	 Rejected,* partly X-1122 . The beginning has a too small 

vone of influence to justify construction.
 

12, 	 Rejected, only function is short cut, almost no impact 

expected-due to overlap of I ones of influence' of several 

classified roads. 

14. 	 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)
 

Approved as construction is justified by the existing
 

coffee factory.
 

17 4.5 


18. 7 	 Approved.
 

19. 3 	 The lower part climbing the escapment is rejected. The
 

upper part on the plateau needs some additional justification
 

(see appendix. VI)
 

21A/21B 	 A new technical feasible alignment has to be proposed and a
 

short report should be produced. (see appendix VI)
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Road Approved
 

n . kms. Comnt s 

22. 6 	 Approved. 

23. 6.5 	 Approved. 

25. 6.5 	 Approved. 

27/29 	 10. Approved. The alignment of road X-1133. has to be checked.
 

If X-1131 connects to no.29 in Nyamondo leave no.29 out and
 

'call the whole 2engtlh from 

M4roo to Nyamondo no. 2 5. 

This has been done.
 

Besides the comments pertaining to specific proposed alignmrents also more 

of RAR have been made by USAID.general re%,rks on 	the evaluation 

All this is incorporated in this revised report.
 

The roads evaluated in this reporb together with some relevant data are listed
 

below: 

length
Road Description 	 approximate 


of the road 	 length division locationNumber 

5 A . Bosongo Bogitaa5. 	 Riana-Kamejii 
3.5,- Bosongo Bokeire7. Ingeli -	 Itobo 

8. 	 Gunga - Gasero 4.5 BosongoB Bokeire 

.5.5.' Bosongo Bomorenda
9. Motonto-Itiero 

Market .6 . Bosongo Bogetenga
15. 	 Riosiro- Ikoba 

,7, ) Bosongo Bogeteng:,16. Ikoba Market - Marongo 


17. 	 Nyamarambe coffee factory

.4.5 Bosongo BogetengaMarango 


.7 Bosongo BogetengaW18. Nyamarambe Market-Marango 

-5.5-0 Bosongo Nyataaro22. Nyangweta-Nyabera 


6.5 Bosongo Nyatuiaro23. 	 Nyabera - Marigwa "t ' 

.12 0 Bosongo Nyataaro/25. 	 Maroo-Wyamondo 

Botab6ri 

Bosongo Botabori27. Muma-Ndongo-Nyamaiya 7 " 8.5 

The adjusted alignments together with the renfewed vones of influence are
 

depicted in map X to map XII
 

k 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).
 

report on 21A/21B theseAs he saw no possibility of providing the requested 


roads are withdrawm from this evaluation exercise.
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A J0IK I4P~IMSSION 

I,, order to got a quick im,pression of the selected 12 rural access roads Some 
indicators which are useful for comparison purposes are given 
below. 

The average annual population growth in Kisii District is 3.8% 
TABIE I 

ZONE OF POPTATION POPUiATION ZONE OF POP JATION 
ROAD 

NoW 
LE&G1'H INTLUENCE 

h 
DENSITY 

/NFLUMf. 
INZONE OF IINFLUIEN!CE 

ha/M ROAD 
PE 
ROD 

194 

1978 1978 

5 5 700 287 2009 140 402 
7 3.5 425 337 1432 121 409 

4.5 650 337 2191 144 I47 

9 5.5 600 437 2622 02 .72 

15 6 800 3274 13.. 57 
16 7 600 343 2058 86 294 
17J _&.5 700 3J i 2LO0i. 1563 

18'_ -7 875 343 3001 125 429 
22 6 950 j 322 3059 158 510 

23 6.5 700 322 2254 108 347 

25 12 1750 322 5635 146 470 

27 8.5 1500 370 5550 176 653. 



III. ACCESS - 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 which is part of Post Office) 

have not been taken into account.
 

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

- 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 utilised. The following subjective
 

weights are attached to each facility of service. The scale is chosen
 

between 1 to 10 indicating higher rating for increasing frequency. 

(a) Hospital slow frequency) - 2
 

(b) Post Office (Medium frequency) - 5 

(c) Div. Headquarters (high frequency) - 10
 

(d) Health Centre (Medium frequency) 5 

The actual distance from a Zone of influence to a social service facility
 

will be multiplied by the weight attached to that facility. 'The sum of
 

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

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

the vone.
 

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 

dn map IV. 



TABLE Ii 

ACCFSS IDICATOR 

ROAD 
No 

POPUL._ ON 
INZONE OF 

AVERAGE DISTANCE 
ILk'-

TO 'WIGHTED DTSTA3 ICE 
IN X, 

TOTAL ACCESS 
,__WEIGHTED -ICATOR 

P R I OR I T Y 

ATIG 

_NF___ 

IN= EDI 
HOSP. P.O 

O1. IDII[! 1 
H.C. 

DSTANC 
-

lDIA 
I X 1I 

BASED Off 
ACCESS 

2009 _ _ __ 20 __ 20 32 _ 120 _ __ LO _ 100 _ 320 _ 100 .... 1 560 _ _ _ 1,125,040 _ _ _ _ i _ 5 _ 

7 1432 19 19 31 19 38 i 95 310 95 538 770,.L16 II 

8 2191 11 22 11 22 110 200 55 37*7,917 I .9 

9 2622 11 17 20 i 22 85.9)1)' 5[.. 7 

15
16 

2744
2058 

i0
8 

36 9 
113I 

10 
8 16 

180 
165 ._10 I 

2C_34_2,96
40 331 681.198 1_2 

17 2401 i0 35 20_0_ _ 2 0 o0_0 1 !0 

18 3001 10 5 13 20 75 2- i 
0 I 15 3AOi, 7 -I.C2O 3L08, __ 6 

22 3059 23 L,5 23 15 - . iL576 1,'7 98 

23 

25 

-25_ 

5635 
27 

29 

-35 
1. 5"51O 

51 

56; 
60q 

30 

37 
1-3 

15 

2 
20"; 

58 

-K 
255 _00 I 75 

QC' 

1 6818 

_ 

I3 
1 

, L0,752 

2o, 
7 

L 

HOSP = Hospital DIV HQ = Divisional Headquarter 

P.O. = Post Office H.C. = Health Centre. 
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IV. POTY211TIAL FOR D17WELOPE-T
 

The potential for developmenb is directly related to the agricultural 

development prospects within each !one of influence. The present and 

futuro land utili-ation are shown in the tables below: 

SU = Subsistence Ba = Bananas 
= G = Groundnuts Be Beans 

M = Maive P = Pyiethrum 

S = Sugarcane 0 = Othercrops most subistence 

C = Coffee T = Total
 

p = Present Land Utilivation
 

F = Future and Utiliation 

The data have been provided by the District 

AgricUltural Officer, Kisii District. 

TABLE III 

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 ha % %
 

C 28 56 4 8 19 314.5 7.3 14 44 2.2 6.1 

s /,2 112 16 - U. I -a,.2 6, 

M 24 4.7 5.6 -

G 42 63 6 9 15 27 3.5 6.4 11 33 1.7 5 

Rn 35 49 5 7 17 29 4 6.8 ].i 36 1.7 5,6 
Be 

-20 

P 

0 28 70 4 10 56_!01 13.2 3.8 14 177 2.2 27.2
1 8--i--vSu 525 350 75 
-

50 298 213 0 50.1 90 8. 

T 700 1001100 100 ,5 25 CO ].CO 630 650 1CO 10 
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TABLE IV 

P i - 9ROAD - NO - .ROAD NOR__IS_1 A .D ____,?qQ 

P 	 I PjF---F 1 P P F F
ha. ha' % % ha ha ,, % h ha 	 % % 

c 27 53 	 4.5 8..8 62 68 7.7. 8.5 26 41 4.4 6.91 
s 7 23 J 2 3.9 

_ 19 33.1 6.1 55 110 6.9 13.8J90 L .0.1.. 
G ..... .. .4_ h_ 8 0.7 1.4
 

Ba 21 .,:3_3.5. 7.1 _43 12 5.14 1.5 20 3. .4. 
Be 25 6 3.1 0.8 5 8 0.8 .1j 
p 1 22 4 7 8. 0o7 1.4 

____62 146 .1-0.4 24.31 	.1, 242 1.8 30.3 4 95 0.(,.6 T9i -------..--Su 1,51. 27. 715.1 45-11601 361 75.1 45.1 506 326 t .84 54.3 


______j 60-6c :l"~080 00 100 6Cc o 100o 100o 

ROAD NO 17 ROAD NO 18 ROAD NO 22 
P F P F P F P F P F P F 

ha ha % % ha ha % % ha ha % % 
C 41 39 5.8 5.5 45 48 5.1 5.5 IJ. 19 1.5 2.0 
S 8 6 0.9 0.7 20 65 2.1 6.8 
M 25 36 3.6 5.1 39 41 4.4 4.7 38 67 4.0 7.0 
G 9 . 1.3 0.5 25 6 2.9 0.7 29 40 3.014.2 
Ba 23132 3.3 4.5 22 32 2.5 3.6 24 38 2.5 4.0 
Be 23113 3.3 1.8 19 16 2.2 1.8 33 48 3.5 5.0
P 9111 1.3 1.6 11 14 1.3_1.6 

O 134 12.1 24 229 2.7 26.2 32 57 3.4 6.0 
Su 	 571 .33 [81.5 61.8 68 P82 78 55.1 760 6.8 80 65IF o 80 1 T5 oI,o0,

700 100 	 10T 700T c 10K 75 875 10C0 95 950 10011C~ 



TABLE VI 

ROAD NO i23 ROAD NO 25 ROAD NO 27' 

P 
ha 

F 
ha 

P 
% 

F 
% 

P 
ha 

F 
Am 

P 
% 

Fp 
% a 

F 
ha 

P F 

o 20 41 2.9 5.9 54 95 3.1 5.4 56 86 3.7 5.7 

S 
m 

22 
34 

50 
56 

13.1 

4.9 

7.1 61 
8 88 

17 

l 

3.5 

5 

6.7 

16.9 

71 

71 

120 4,9 8 
113 .1477.5 

G 18 3 2 2.-5 11.6 39 (T7 2. 2 3.8 39 35 2.6 . 

-Ba 25 463.5 
202033 2.8 
24 121 . 

6.5 81 
4. I~ 

42 

103....4.6 
0 12.4 

74 

5.9 
4 

57 
5 

15 

111 3.8 7. 
573 
5 . . 

0 

Su 
T 

24- 0 

525 1315 
7100 j7CC-

. 17.2 37 3,50 2.1 

75. - 45. 0 1313~788 75 
100 1100 L750)j1750 100 

20 

165 
I0 

1.02 

1020 
I 

344 

6co 
150C 

6. 8 22.9 

68 4.0 
.100100 
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V. CONSTRAINTS ON DEEOPILE4T 

1, TYPED3 OF CO!STRAINTS 

The constraints ori(agricultraal) deirdlopitent fall into t"1o 

categories: 

(a) N~atiral constraints 

- The constraints which can not be removed by man (such as 

soil, rainfall and topography characteristics 

(b) Resource Constraints 

the constraints which can be removed when enough capital is 

available (such as land registration, agricultural credit, 

agricultural inputs, marketing or produce, agro-industry, 

road infrastructure, attitude of the people towards 

modernisation and agriculture) 

2. CONSTRAINTS AS THEY EXIST NOW 

(a) SoIL: 

The soil along the roads is mostly of the ferrugioustropiCDal 

type. 

(b) RAITFALL: 

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. 

(c). TOPOGRAPHY: 

In most areas the amount or land that can be cultivated is 

around 90%. 

(d) RMISTRATIOIN: 

In the whole of Kisii district the land is registered. But not 

everyone has title deed. If someone has a title deed then it i 

easier for him to secure a loan to improve his land. 
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(e) AGRICULT(TRAL EXTFSION SErICES: 

At the divisional level the extension staff was available. But due to the 
lack of transport they 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 whereas the other activities such as planing, weeding and
 
harvesting are non-mechanived.
 

(g) MARKE G OF PRODUCE: 

Already some 35% of the area is under cash crop. 
The main bottle neck in
 
reaching the markets is the existing poor condition of the access roads
 

which render the transportation of agricultural produce quite difficult
 

especially during the rainy season.
 

(ii)ROAD IN1FRASTRUCTURE:
 

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

(i) ATTITUDE OF THE PELE: 

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. 



VI IM4PACT OF THE ROAD ON PURAL DEEIOPMENT 

THE RURA1L ACCroS ROAD CONSTRUCTYON COST COMPONMTS 

Based on past experience in similar roads the following assumptions
 

have been made on construction costs per kilometre
 

Flat to rolling terrain KS. 1800 road no 8.
 

rolling to hilly terra'in 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 intb the different component will
 

roughly comprise the following items: 

COST COM1i\JEIT COST .M.... ROAD 

Wages permanent staff 8 14)4 160 200 

Wages casual labour force 40 720 800 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
 

100% KElO K&2000 KE2500 

- Wages of the casual. labour force will all be spent in the rural area 

adjacent to the selected access road;
 

- Wages of the permanent staff will be spent within the district at large; 

- Sand, ballast are available within the district 

- To6ls, 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 75To is paid to the casual labour force each year.
 

Table VII shows a breakdown of the relevant cash component for the
 

selected access roads.
 



ROAD 
NO 

5 

7 


8 

15 


16 

17 
18 

22 


23 


25 


27 


CONSTRUCTION 

COSTS K£ 


10000 

7000 


8100 

91000 

15000 


14000 

11250S_____ 

17500 
15000 

16250 


30000 


17000 


MAIAENANCE 

K /'IEAR 

400 

280 

360 

440 

480 


560 

360 

560 

480 

520 


960 


680 


COY:STRUCTION 
AUl K£ 

4000 

28_% _ 

38 _ ___ 

!0CI 

6000 

5"(004201 500 
7rOO 

6000 

6500 

12000 
6800 


TABLE- VII 

CASUAL LABOUR 
KAII DAYS 

10127 

7089 


203 


i]29 


15!90 

-'7 

1 "_";_"__-_ 
:7722 


19 

!6 56  


303&O 


17215 


NAITTF I'iCE 

WAGES KE 


300 


270 

- 330 

360 

2702 

J20 


360 

390 

720 


510 


MAINTER;ANCE 

UN-DAYS 


PER YER 

760 

532 

684 


835 


911 


1063 


684
684+ 

1063 


9 

987 


1825 
1291 


- PEMAI]'T 
STAFF WAGES
 

COUSTRUCTION 

800
 
5210
560 

1.648
 
880 

1200 

1120

j______go:) 
14C0
 
1200 

1300
 

2400 
1360
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2. SHORT TER4 EFFE.CTS OF THE RURAL ACCES)S 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
 

effectively.
 

3. LONG T.RM 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 7ones of influence is shown in the
 

table VIII.
 

Appendix V containsthe gross margins as used in the report.
 

The whole ofBosongdistrict is tnder 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 reasonable constant. 

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

in 1979. Kfore over the value of the subsistence crops has not been taken
 

into account in the economic analysis. rlhe total increment in agricultural
 

production will be k£ 299170 (see table X)
 

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

access roads, from the increments only 60% will be discounted. The total
 
:increment to discount will be KZ179500. During the first 10 years (from 1979 

up to 1%9,) this agricultural potential will develop equally with an increment
 

of KZ17950 annually.
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TABLE VIIT 

POTENTTAL FOR CASH CROP EXP NSION (IN HA) 

NO C S M G Ba Be P TOTAL 

5 28 70 21 133 

7 12 12 40_4 1.2 .

8 30 30 22 25 _ 107 

9 26 16 3.8 22 14 96 

15 55 -31 --19 11 

1_ 15 31. 4 32 3 14. 89 

17 .: -59 -o 2 5 
18 3 -2 2 . 11) 10 -3 3 .6 

22 5- 45 29111 4 119 

23 21. 28 22 14 21 13 -5 1.14 

25 41. 56 33 28 22 28 2 21.0 

27 30 i6 42 -4 54 12 -1 176 

C = Coffee Ba = Bananas 

S = Sugarcane Be = Beans 

M = Maive P = Pyrethrum
 

G = Groundnuts
 



TABLE IX EXISTING AND FUTURE CASH CROP AREA HA) 

ROAD EXSTINIG CASH AREA UI.ER FUTURE CASH AREA M.De 
NO 'iI 

NO 5 1 GFBa Be P C SI Y GIBa Be P 

5 28 42 4 35 56 112 163_2 
 _9 

7 19 20 15 17 3 2L4 27 :29 

14 14 ___ _1 1 44'h '*, -1 
9 27 7 19 21 1 53 23U 37_ 13 6 

15 62 55 43 25 68 l!O 12 6

a K-i6 

16 26 30 L, 20 5 iL L 61_ , 8 -5 A . 

17 41 25 9 23 23 9 39 1 36 L, 32 1 11 

18 45 8 39 25 22 1_ 11 48_ 6 L 6 '32 16 14 

22 14 20 38 2 24 33 19 65 6- 1 40 8 48 

23 22!27 5 _ 
341 1839 255 20 139 41'8_Il2Oll '0 6 3235 46 L33 ....57..38 

25 54 61 88 39 81 L2 37 95i 117 i21 67T O3 70 9
27 56 74 71 39 57 45 39 86 1201 113 35 511i 57 .138 

C = Coffee Ba = Bananas 

S = Sugarcane Be = Beans 

M = Maiv.e P = Pyrethrum 

G = Groundnuts 
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TABLE X
 

EXTS'.ING u.?R0qS MARG"(1,S
 

..JMD UTURE ROSS. MARGINS 

ROD EXISTING GROSS K/UIGINS 

C , M4 B 

5 15520 11200 1516 163 


•7 10532 1164. 542 792 


8 7760 10oo 


9 '14966 700 1106 979 


15134367 3201 2004 


16 ]11112 1746 144 932 


]I2122726 I 1455 325 10'72 


.241/4 800 2270 903 V125 


22 12195 2000 2222 .0147 .118 


23_ 11086 2200 1980 650 j165 


25 29932 6100 5122 D08 3775 


2Y 31041 '00 1408 2656
7 1432 


Totcl 2291481, 21;800 2438$, 7943 15681 


C = Coffee
 

S = Sugarcane
 

M = Maive
 

G = Groundnuts
 

Ba = Bananas
 

Be = Beans
 

P = Pyrethrum
 

-Be 

588 


118 


1541 


447 


776 


470 


987 


1.058 


4985 


i
 

P Total 

21399
 

13030
 

9160
 

840 18591f
 

40160
 

240 17592
 

1 	 540 26659
 

660 310.9
 

1.9318
 
'780 18331 K 

2220 495!44 

2340 5035
 

7620 314898!
 



ROAD 
NO 

NO C 

FUTURE 

'S 

GRCSS MARGINS 

M G Ba 

K£ 

Be P 
-

Total 

Total-

Incro
r, ent 

5 

7 

31041 

17183 

11200 

2671 

7176 

3075 

6390 

3782 

55807 

26711 

34408 

13681 

8 21389 4400 3759 4694 37242 28082 
9 ,29378 2300 4118 5607 -680 43083 24492 

15 37692 12243 1565 511 52011 11051. 
16 

17 

18 

22726 

21618 

26606 600 

6789 

4007 

4563 

911 

456 

683 

6781 

4173 

4173 

681 

1106 

1362 

/8 

660 

8140 

_ 2_ 

32020 5361 

38827 7778 
22 10532 6500 74;.57 h556 4955 4085 3 808 5 18757 

23 

25 

27 

22726 

52659 

47670 

5000 6233 

11700 13467 

12000 12577 

36!5 

7631 

3987 

5998 

134_1 

11474 

238 

__ 

185:1. 

.480 

2 .0 

2280 

1/6890 
10718 

97839 

28559 

76 1 

47804 
Total. 344220 

.2 

53700 
q-'-

74125 35879 
-

76023 
-

2.136I 
-, 

8760 614068 299170 



-21-


DISCUNTED COSTS AND BINiEFITS OF THE PROPO31)D :1TNVTMH,4TS 

The road construction has many impacts on the rural economy and rural welfare, 
Many of these impacts can not (yet) be measured, let alone cfaantified in terms 

for this reason the present monetary evaluation criteria for rural access road 

in~estmenUs! can be considered as an art rathbr than a scientific 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 cost.of road construction
 

and maintenance and the benefits of agricultural development are discounted to
 

the base year 1.978. 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 Kx 172100*
 

0.83 = K£ 14280,3 to be spent wholly in 1978. 

The yearly maintenance costs are in shad6w prices KE 6080 * 0.61 = K 3709 annually 

starting in 1979. The yearly increment in agricultural production during the
 

first 10 years to be discoiuted is 60%,/* 299170/10 " 17950. 

From 1.989 onwards the full. benefits of 60o * 299170 = rM 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 401 

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. 



'' ' " 
C0 L.4 D -TED r"' ." 

" i :... LcOL .. I, .-. ...... .. ;j . . l __C... . 

RCOSTS SNEFITS C057s c3ENEFITS COSTS DENF.;TS 

4 * - ,l m --

1978 142843_ 28.) 1h_284.* 

1979 "370I9 17950-- 3,.3 1574:2 264.8 22816 

1980 9 359C0 2852 27607 . 1892 18309 _ 

1981 3709 53850 25C4 36349 1359 19601 _ _ 

1982 37C9 71800 21096 42506 964 18668 -

1983 3709 80750 1925 46580 690 1669 _ _ _ _ 

1984 3709 107700 1691 49111 493 14324le 

50260 352 '119. ___ _ . 98 _3709 125650 1484 

1986 3709 143600 1302 50404 252 9765 

1987 3709 161550 1142 49757 178 7754 

1988 3709 17-5o 1001 48.65 120 "6283 _, 

1989 3709 1795C_ 879 42542 93 4488 _ _ 
1990 3709 179500 775 37336 67 3231 

1991 379 179500 675 32669 48 2334 

1992 3709 179500 593 28720 33 1616 _ 

1993 3709 179500 519 25130 22 1077 _ 

1994 3709 11795-co 456 22079 19 898
 

1995 3709 179500 401 19386 11 539 

1996 3709 1795C0 352 17C53 7 359 I-

1997 3709 179500 308 14899 7 359 

' I 
* 

j
I
 

* *:. 4 4TOIAL E , 9 
pp1~T;: 167247 129 50*656595 
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VIII DEVEOPLAFIT OF RURAL INCOME 

Given the devel.opment of the agricultural potential and the growth of 
zhe population within the zones or influence of the roads, the rurwal 
cash income per capita can be calculated. 

The income per capita has been calculated for the year 1989 when the
 
agricultural potential will be fully deve±oped.
 

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 

population growth rate over the period of 1978 to 1989 is assumed to be 
1+o per annum. 

Therefore, the population growth and the rural per capita income for
 
1989 is as sho=m in the Table below : 



ROAD GROSS MARGIN 

NO CASH PRODUJ-


OTION 1988
 

K_ 

5 55,807 


7 26,711 

8 37,242 

9 3,083. 

15 52,03.1 

16 -36 .. 

17 32,020 


18 _%8.27__ 
22 -- 38._085 

23 46,890 


25 107,185 


27 97,839 


TABLE XTI 

RURAJ PEP, CAPITA ICOME IN 

POPULATION IN 7ONE OF 
INFLUENCE 

19,78 1989 

2009 3093 

1432 2205 

2191 3373 

2,22 4037 

2744 4225 

2058 3153 

240O! 3697 

POl 4620 
3052 -4'] 

2254 3470 


5635 8676 


5550 8545 


1989 

INCOME PI 
CAPITA 

1989 KX 

18.0
 

12.1 

11.% 

10.7 

12.3 

12.2 

8.7
 

8.4 
8.1 

13.5
 

12.4
 

11.4 



APPENDIX 1 

SELECTE RURAL ACCESSDESCRIPTION OF THE PRESNT CONDITION OF THE PROPOSE) AND 

ROADS. (copied from the original report, December 1976) 

After a first screening of the roads by the rural access roads engineer 
in'the
 

district*and the evaluator, a number of kilometres of road were eliminated from
 

the list. The reasons for doing so are mentioned below.
 

The roads whi6h passed te initial screenini are col6urdd in red on maps VI to IX
 

(125.5 kms) 

proposed 
road 

length 
km 

remarks length 
after 

no. screening
km 

1 16 Only the upper part of the road, above road 2 + 1.5 

no.3, is useful, and a short section 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

ld not be included in the rarp. The lower 

part of the road is too closc 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. 

4, 4.5 The road crosses the Riana River; therefore it _ 

needs a bridge with a span of approx. 6 m. 

Such a structure .istoo 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.4 covers. 

5- 4 4, 

6 8 Although this road runs parallelto the 8 

Riana River, the people can cross the river 

by means of trees which they put across. 

The vone of influence surpasses therefore 

the river.the 3.5-
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Proposed length remarks 	 length after
 
screening
road Ian 

. Kmno 

9 	 5.5 Preferably one of these roads should be constru.- 5.5
 

cted instead of both, since their individual vones
 

of influence are 	rather smll. Nevertheless they 4.510 	 4.5 

are both included in the evaluation.
 

7.5
171 75-, 	 

12 	 2.5 This 'road'is not very usbful when'rdd no.ll is 2.5
 

constructed, as its main purpose is to connect
 

Kiorori. Nevertheless it has been included in
 

the evaluation.
 

The major part of'this road already exist, and is 1
'.13 6 


in good condition; it coincides with the road from
 
the 020 via Tabaka Hospital to the Al (Nyachenge).
 

Therefore only the part of the road from no.314
 

to the coffee factory should be constructed.
 

.~414 4 

6
15 6 	 

3.5
17 35 
6.5
18 6.5, 

19 8
 

- 10.5
20 105 o 


21 10 There are two alternative alignments for this road: 10
 

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

ones of influence differ. As the 7one 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. Therefore the road is direc

tly connected to the D204. Access to Nyabera is
 

possible over road no. 23.
 

23 6.5' 

24 305 This road runs almost parallel to the D204, and is 

therefore quite unseless.
 

6.5"25 6.5 	 A prerequisite for the construction of roads no. 


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 clhs

sified as soon as 	possible.
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proposed length 
 remarks legnth after
road km screening
 
no. km
 

27 1o The proposed road makes a circle around the
 

Ndonyo hill. This alignment is at this stage 
of development not very useful; therefore it 
has been changed as indicated. 

281 5 This road makes the sam:! connecti6n as road no. 2' 
At this stage of development this does not seem
 

very useful. 

29 7.5 The road connects a number of roads with the 2 

E203: Magenche market area. But this area 

already has an access through the 1,203. 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 183ki ' 22 125.5 km 
average: 6.3 km/road average: 5.7 knm/ro 



APPENDIX II. 

Description of the roads. 

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

appendix j1I and appendix IV. All roads have boeninspected by the Rural Access 

Road Engineer Kisii and found technical feasible 

RoadlIno5 Riana-Kake -ii
 

This road links at one end to the D215 near Riana and at the other end to a
 

proposed.Rural Access Road in South Nyan7a District near Kamejii Market.
 

The E2O1 at Kamejii is inaccessible for motorived traffic from the south,as
 

there is no motorable bridge over the Riana River. From the north this classif*!
 

road is inaccessible as a small river, with muddy banks and washed away culverts
 

halts all motori7ed traffic.
 

The proposed alignment follows an existing track and has to cross some minor
 

rivers by means of culverts. The soils are of a sandy loamy type and there
 

are no engineering problems expected. The area opened up by this road shows
 

promising agricultural potential and is at places densily populated. 

Presently motorived traffic is hampered by the bad condition of the existing 

track.
 

Road no 7: 1ngeli-Itobo
 

The road follows an existkig 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 tho
 

track is virtually non-existent, the area opened up by the proposed road lacks 

accessibility by motorvehicles which hitherto hampered agricultural development. 

There are no engineering problems expected.
 

Road no 8: Gasero-Gun a 

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 d~retches which are 

motorable with difficulty by four wheel drive vehicles. At both sides of the
 

road numerous small holdings are situated.
 

The alignnien, follows the contours and ends at a small market. 

No engineering problems are likely to be encountered.
 

Road no 9: Itiero-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 fevile arid hitherto inaccessible valley is made
 

severe as the alignment
accessible for motorvehicles. The terrain is rather 

is situated on steep slopes of dark red clay.
 

There are however no engineering problems expected.
 

Road no 15: Riosiri ltarknt-l1<oba 

This road follows an existing track branching from the 020 at Riosiri Market.
 

At the other end Ikoba Market is reached via the proposed Rural Access Road no 

,,16. The track is motorable with some difficulty by four wheel drive vehicles 

up to 'the junction with a track which passes south of ithe hills- As 'indicated 

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 motori-ed trafi 

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: junction 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.
 

Road no 16: Tko , Narkt- 1,.k,!errxn .... hool.
 

This road functions as a collector for road no 17 and 18. The small Vone of
 

influaricc stems from the severe physical circum:ntances, the a].iglmenL being
 

situ.ted on top of aridge, which at the east side falls back quite drastically.
 

The track as it is now is niotorable up to the school and is relatively horivonLa]
 

There are no engineering problems expected.
 

Road no 18: N.Yamarambe Chiefs Office.- I1rongo.
 

Aiarting flom the Chiefs Office at Nyamarambe Market (D205) Lhe road climbs the
 

escarpment up to Marongo School. The terrain is severe, w.rith :3teep 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: NIvangweta - junction D2O,.
 

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 alignmco
 

follows partly an existing track. As can be seen from the map, the proposed
 

alignment opens up virtually for motorvehicles inaccessible area Uf great
 

agricultura- potential. The soil is of the clay type. There are no engineering 

problems expected.
 

Road no 23: Nyabera-Mangwa. 

The short access road from D204 to Nyabere market will provide reliable motorabi.
 

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 han.
 

to be crossed by means of culverts. , q
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There are no engineering problems expected. 

load No 25: Maroo-Nyamondo
 

The proposed alignment links up to the D 204 in Maroo and to an X- road
 

at Nyamondo.
 

In between an 6xisting motorable track crosses partly severe terrain. 

At Maroo this Rural Access Road will link to other Rural Access roads
 

*as proposed for South Nyanza District.
 

The road opens up for motolrehicles difficult accessible area.
 

There are no engineering problems to be expected.
 

Road No 27: Ndonyo - Muma-Monianku-


At Ndonyo a for South - Nyanza proposed Rural Access road links up to this 

road. Two markets places are linked to each other and a school. 

first the contoursThe Western parb from junction of road No 25 follows 

and after Muma School slopes down to Minianku. There are no engineerinh 

problems to be expected. 
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APPFWDIX II -(Source DDC)' 

-- . ..__ r. . -.:-- .in . . -..___________ 

Present agricultural settlement . Comparative 

Road no land 
Utilizatio 

p ential 
.. ... 

potential TOpographyj Population
density 

. 

Medium high .low moder.ate high 

5 severe high 

6 moderate I1o.

7.:8, 
severe low 

medium 

9/10 
low 

11 low 

12 low 

15 4- lawlow 

16" low 

17 medium 

18 low 

19 medium medium 

20 medium 

21A very low 
severe 

21B Very low 
severe 

22 severe medium 

23 

24. medium 

25 medium 

27 moderate 

29 severe high 

. .________ . . ..____________________ ... . .. • , -
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SOCIAL "-G,.J.FICAICTE (F Pi{E:,:" ':.;w PXTY RANKING 

RD HOST Disp. Div-HQ o.0P0f School Cattle DipPriority 

1 ,2 1. 19 
5 i 'II •I 2b0 

6 1 4 13 
7 1 1 12 / 

8 12 1 11' 

9/1( 2 5 1 1 

11 1 1 2, 1 2 

12 1 1 6 

13 1 1 

14 1 1 3 

15 3 1 9'. 

16 5 1 7 

17 2 5-' 
18 1 1 1 10' 

19 2 1 22 

,20 14 

21A 1 1 5 1 21 

21B i5 115 
22 1 3 1 16'-' 

23 1 4 18 " 

24 1 

25 1 1 i 1 17" 

26 1 1 3 

23 5" 
29 4 
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GROSS MARGINS 

UNT 11HID
IPRES,~FUTURE | SOURCE
 

3.:,.,3
50FEE C 

SUGAR 100 100 D 

MAIZE 58.2 111.3 B 

GROUNDNUTS 36.1 113.9 C 

BANAITAS 46.6 130.4 A 

BKNS 23.5 85.1 B 

PYRETHRUM 60 6o _ 
A: CO M4iECIAL FAIU{ENG PROJECT (1976) 

B: IADP (1976)
 

C: MINISTRY OF AGRICULTURE (1977)
 

D: ESTIMATED
 



INTERNAL MI.0
 

FROMI: RAR GIW,,T.1,., 
110 ,' Box 3.I, KISII 

TO: Chief EniLnrer Rioads, 
1407, Box 30260, :1AIRO3 

REP: Q: 3.3. 

Date; 9th Blarch, 1978 

Rural Acess Roga.s 1'rograr e 

Re. Comment., tcRARP- Kisii District
 

Reference to your request about comments to certain roads in. 
RARP Kisii District. 

I Have the folloving comments,.
 

Road No. 5 

The road has been surveyed up to Kamejii in South Nyanza. 
It is runni.ng on red soil in gently rolling terrain. Partly there 
is a notorble track. The c.:cisting tr.ackr is somo places bclo" ,. 
the surro.urding tert'ain, thus the rain iiater flow it and. ma es it 
booklet. There is one swampy 'seation (about 100 1L), consisting of 
black soil. 

Thao are no'major e.,; nei.. proble-ms in consucting the
 
road. It ir neceo;-,,..y with .,i,. ""itehes
er and C.eeper th,±i normaly 
vsed'on AARP, and the cross section w:ll require some additional 
land fro~m the neigrhbouring farns. 

Th whole road need to be gravellsd.It ccoms however that it 
will be difficult to find gravel in tho stu-roundings and it may be 
necessary to transport it fr'on far. 

Because the matter of gravel I am slightly doubtlul about the 
feasibility of con.-tructing this road under RARP. But as this prob.em 
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 
ts concerned. The construction of road no 5 is therefore under doubt 
.ecommended by the RARI-Engincer. 

Road No 15
 

The alignment has been discussed betwveen the D.D.O. and RAR-
Engir er. The conclusion is that the already proposed alig.nent will 
serve the aroa best. The read going on the north side of hill "as 
proposed, ,ril].open up area which have no access today. The population 
and agritcu.ure potential seem to be more or less the same on both 
sides, bu'..i;e south side they do already have access to market by 
a small possible motorable track, while the north side is without. 

RodNo,169/20
 

Ro:,ad No. 20 follows the alignnment for X1108. The matter of 
Vo° 16 and 19 has been di.socussed between the D.D.O. and RAREL. It has 
been agreed that road No. 16 should run from Ikcoba to I11asongo and 
19 from IIasongo to i1yakemb.:ne School. 

http:gravellsd.It
http:runni.ng


Road No. 19
 

The area has no access. Since No 20 will fall out, no. 19 is
 
the only one to serve the area.
 

Road No. 21A/2i 

X 1108 ruis from Nyangweta to Ogembo, and is thus on the 
23U/21B. The proposedopposite side of, the river coma~ed with 

is not tecnical 4easible. it has Lowevdr not
alignment for 21A/21B 

this short time to find a new technical feasiblebeen possible ..oz 
alignment. It is proposed that 21A/21B i 

IIo 
left out now, and a new 

alinrnment is taken into account in phase 

Odd 'orkrid 
RAR EIRGfI1.EER 
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