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I. 
Summary and Recommendations
 

A. Face Sheet Data - See Above
 

B. Reco endations
 

1. Grant 

1.4 million
 

2. Loan 

7.7 million
 

(Terms: 40 years; 10-year grace;
 
2% during grace, and 3% thereafter)
 

TOTAL 

9.1 million
 

3. Approval to 
increase the transaction limitation on
 
shelf items of Code 935 origin to $5,000.
 

C. Description of the Project
 

The Kenya Roads Gravelling Project will finance with loan funds
imports of U.S. capital equipment, construction materials and spare parts,
as well as 
local currency costs of POL and spare parts to equip and
operate one 
gravelling unit for the Ministry of Works Gravelling, Bridging
and Culverting Program (GBC). 
 Grant financing will provide 13 worker­years of services of 
a Project Engineer to work at the Ministry of Works,
and 
a Construction Superintendent and a Maintenance Mechanic to work with
the AID-provided gravelling unit. 
 This unit will be used to gravel about
800 miles of secondary and minor roads in Western and Nyanza Provinces,
thus improving the roads to an all-weather standard, during a proposed
loan implementation period of about six years, i.e., 
FY 1977, FY 1982. 1/
 
This unit along with possibly one other proposed for AID financing
and three provided by Canada (CIDA) will implement the national roads
gravelling program of the Ministry of Works. 
 The MOW Special Projects
Branch (SPB) has implementation responsibility for this activity and the
GOK's proposed Rural Access Roads (RAR) program to which various donors,
including AID, are expected to contribute. 
 The AID Project Engineer along
with a similar CIDA expert will be assigned to 
the SPB, and each will be
responsible for organization, administrative arrangements, roads selection,
and so on, for their respective gravelling units. 
 Field-level supervision
of the unit's work and required equipment maintenance will be the responsi­bility of the other two 
technical assistance experts.
 

1/ Secondary and minor roads (rural roads) constitute Class "D" and "E"
roads in Ministry of Works roads classification system.
 



-4-


Three types of road iuprovements are proposed. The first corresponds 
to construction to KA standards for D roads (5.5 m. surface with 
1.2 m. shoulders). Me second is to provide only spot inprovenmmnts 
to ULose s:ections of the road which are inrtassable at certain times 
of the ycur, where tise section!; constitute 252 of the road lenq1th or less 
wliere, thi pxcc'dourx, is technically feasible. 'he thi]rd is to build to 
KAI standard with a bitmdinous seal on very steep grades (over 8%) on 
scetions wit]i intense rainfall. Thle objective of the second improvrencnt 
typo is to allow an economically feasible improvement on roads with lowr 
traffic volims. 1he aim of the third type is to protect the gravel surface 
in those areas where it is known to wash away within a short period. 

Provision of the proposed inputs and achievement of the output of 800 miles 
(1,300 km.) of roads improved to an all-weather status will result in 
a significant increase in access for approximately 400,000 persons,
the great najority of whom (99%) are making a living from small holdings. 
This represemts the most isolated 12% of the total population of the two 
provinces involved. This increase in farmer access to markets and 
servi(. centers will also provide a needed all-weather link between pro­
posed rural access roads and the primary road system. At the sae tinme 
it will support the Iinistry of Agriculture's Integrated Agricultu-e
IXevelopnr it Program (iADP), and ASL 1 Part C, which are diiected specifically 
at small holders. 

'he MI's Rural Access Road Program (RARP) is prescitly being organized 
(under joint USAID-IBD financing) to provide fanm-to market access roads 
in the saiv project area. An estimated 40% of these access roads will 
connect to Hie D and E roads to be improved by the present project. The 
IADP is a program aied specifically at increasing the production and 
incoues of small holders in parts of 14 districts. Seven of these districts 
comprise the GBC project area. This program will provide an integrated 
package of inputs (seeds, fertilizer, pesticides and credit), expanded 
extension services, applied crop research, storage facilities and 
marketing services. The IBRD loan to finance the IADP selection of 
specific progrm areas will be conditioned on prior assurances of "adequate 
infrastructure," including 30% of the D and E network in the project 
area. This program is to be financed by the IBRD and the BADEA in the 
1976/77 fiscal year. 

D. Summary Findings
 

The technical analysis finds that the engineering analysis of the GBC program 
is consistent with sound engineering principles and that the MA has 
the capability to gravel the roads in accordance with the proposed program. 
A review of the proposed MOW training program for personnel required by 
GBC, RA and ongoing MOW efforts concluded that if the donor financing 
is obtainied as expected and the program expanded as now proposed, the 
YLW should have sufficient manpower available to implement all new and 
existing roads programs. While the expectation is that sufficient GOK 
funding should be available for maintenance of the GBC roads, this cannot 
be guaranteed at this time, due to the fact that funds for road maintenance 
are allocated on an annual basis . Financing of maintenance is to be s subject 
for discussion during loan negotiation per section IV.D. below.
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The economic analysis concludes that the "working poor" of Western and
Nyanza Provinces would be the principal beneficiaries from the GBC pro­gram, due to 
a relative reduction in travel and transport costs and 
to
further benefits resulting from induced agriculture development. However,
initially the more progressive smallholders are expected to benefit 
the
most. 
 A breakeven analysis at 10% IRR is used to determine the extent of
the D and E network for which the GBC program is economically feasible.
 

Financial and implementation plans are such that the project is judged
ready for implementation. 
 Contract services of a procurement agent such
 as the African-American Purchasing Center (AAPC) and an engineering consul­tant firm are considered necessary for commodity procurement and recruit­
ment of experts, respectively.
 

The project meets all applicable statutory criteria (see the "Checklist

of Statutory Criteria", Annex XII, and the Mission Director's 611(e)
certification that Kenya has the capability to maintain and use the pro-

Ject effectively, Annex XIII).
 

E. Project Issues
 

Seven major 
issues have been raised in connection with the gravelling pro­gram. These issues have been satisfactorily addressed during the design
 
and review of the project. 

The first is the technical capability of the MOW to carry out this activity
while also implementing the RAR program and continuing existing roads con­struction and maintenance programs. 
The technical analysis in Section III.

A. concludes that the MOW has this capability.
 

The second issue which has been raised is that of the GOK's financial capa­bility. As discussed in Section II.B.2. below and in Annex II, 
the GOK is
so far complying with planned 
increases in funding for secondary, minor and
unclassified roads and tracks, and there are good 
reasons fo believe the
maintenance budget will be similarly increased. 
Donor financing for a re­duced GBC program (cut back from the originally proposed ten gravelling

units to only six) 
is also expected to be forth-coming, assuming the approva.
of the Kenya Roads Gravelling project and of 
a proposed future AID funded
gravelling unit. Financing from the IBRD, SIDA, UK and the FRG for RAR

construction and from the IBRD and SIDA for manpower training of both GBC
and RAR similarly seems firm. 
The IBRD also expects to finance a portion
of equipment and local costs of maintenance for RAR program roads during

the first three years of that program.
 

The financial burden on 
the GOK for road maintenance in the project area
must increase by 15% over the life-of-project if the proposed D and E roads
 
are to be kept 
in good condition after they are improved. 1/ This represents
a significant commitment by the GOK through the Ministry of Finance and
Planning (MOFP) which should be explicitly recognized in the loan agreement.
During the development of the project, problems associated with road mainte­

1/ 15% 
over present road maintenance allocations for D and E roads in the
Western and Nyanza provinces; 9.1% over all present road maintenance
 
allocations for these provinces.
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nance were fully discussed with the GOK. 
These included (a) the appropriate
level of maintenance that should be applied to D, E, and rural access roads;
(b) procedures for implementing the maintenance programs for these roads; and
(c) the overall magnitude of maintenance allocations required to maintain
roads improved and constructed under the GBC and RAR programs, respectively
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as well as on-going maintenance activities, and (d) budgeting procedures
 
which would allow for increasing roads maintenance allocations. Detailed
 
discussion of these points are presented in Section III.A. below. The
 
loan agreement will include a covenant wherein the GOK will supply funding
 
adequate for the continued support of construction and maintenance work
 
on the AID project, in addition to other present and projected road construction
 
and maintenance requirements.
 

Third is the question of benefit incidence. This question is discussed
 
in some detail in Section TI.B.2., III.B, and III.D.3.
 

Three additional project issues include: selection of road links for improve­
ments, technical characteristics of improvements, labor-intensive vs.
 
capital-intensive methods, and program evaluation.
 

Selection of Road Links for Improvement
 

In order to realize the anticipated benefits of the proposed GBC program,
 
careful attention must be given to the link selection process and criteria.
 
The selection must cope with the trade-off between serving present traffic
 
flows and providing increased access to relatively isolated rural areas .
 

The present orientation of AID policy suggests that the second objective
 
should be given the greatest weight in link selection.
 

This can be accomplished by giving first priority to those links which are
 
presently cut during some part of the year. Knowledge of the location of
 
these links is very limited, although some estimates are available as discussed
 
later. This requirement points to the need for a complete inventory of D
 
and E roads that mig Ppbe considered in the program. (This will be gathered
 
by the MOW Roads Ins~ectorate and its verification and review will be one of
 
the first tasks of the project engineer).
 

Within this set of non-all-weather links, priority will be given to those
 
areas where the greatest response in terms of rural development can be an­
ticipated. This response is expected to occur in areas where 1) local in­
habitants give a high priority to road improvement, 2) planned rural access
 
roads will connect directly to the road link in question, and 3) other agri­
cultural inputs and services will be provided. A selection process which
 
ensures that these criteria are met has been discussed with and agreed upon
 
by the GOK during the development of the project. (See III.A. below)
 

The selection criteria is directly linked to the cost-benefit analysis des­
cribed in Section III-B., and the most economically and socially beneficial
 
links will be selected first. Given the scarcity of existing information
 
on present link condition, use and potential use, it 1(q clear that some
 
additional information must be obtained prior to link selection. In addition
 
to the road inventory mentioned above, a traffic survey will be carried out
 
on each road link identified as a potential progrfm1 link prior to improvement.
 
Evaluation of this data and data gathered by the IVIS in the project areas /
 
will provide a means of updating and improving the preliminary selection
 
criteria proposed here, early in the life of the program. (A sisLlar evaluation
 
of the CIDA GBC links will also provide valuable information although from
 
a different project area).
 

I/ Integrated Rural Survey, designed to collect data required for development
 
planning.(see p. 132 below)
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Technical Characteristics of Ipprovemnts
 

2ho great variety of soils, 
rainfall and road condition on D and E
roads links within the project area demands a relatively high degree
of flexibilit.y in the characteristics of inprovomnnts that will beCarried ul by. II1, pru :.ed ';PL:unit. In addIition the nature and extentof tho,--e iII~yonl ;u, :; -should corre.pond to tle present and poteontial use.lKx'refore four alternative ty)pes of inprovennts are identified as potentiallyapplicable to the GBC project. These are (1) improvement of the entirelink to NOF,, st,ndards (7.9 m. width including shoulders and a 5.5 m. surface),(2) intprovenent of the entire link with cne lane (3.5 m.) gravelled (thisis sliqhtly less than the present average width of gravelled roads inthe two provinces according to the MOW inventory), (3) spot improvementfor non-all-weather sections aon link,, and (4) irprovement of an entirelink with a bituminous seal on those secitons with a high grade (over
8%) and intense rainfall.
 

Each of these alternatives 
can apply to different conditions and trafficlevels in the project area. In the case of links with higher volumes oftraffic (over 70 ADT), the first alteniative is economically feasible.However in the case of lower traffic vc)lumes (20-70 ADT), only a spotinlnpoxinznt levcl can be justified on the basis of a cost-benefit analysis.13clow 20 ADT a 
as 

road must have additional justification to be feasible, such
dircct connection to a developnmnt project 
or a new, rural access road.
 
On the basis of an 
estimated cost per km for alternative 2 (see section III-B)it was determinied that only a 10% cost savings would be realized over thefirst alternative. Because marintenance is made more difficult for MOqequipant and the road is more prone to accidents, this alternative was ruledout as less cost effective than the first alternative.
 

7he fourth alternative is more expensive, but necessary 
to hold the gravelin plkl.o2 on stcc;p slopes in areas such as the foothills of Mt. Elgon. Anunsealed surface in this area allws the gravel to be washed away within 2 yearsrather than the exvcted 5 year period, resulting in a very,- lowq benefit­cost ratio for Lusealcd surfaces.
 

One of the 
final three alternative iinprovement levels will be prograniedfor each cligible Jink by the project engineer on the basis of present andfuture traffic lovels, road condition and priorities as assigned by DistrictDevelopment Comittees, as described in section IV-B below.
 
Labor-Intensive 
 vs. Capital-Intensive Construction
 

The possibility of using labor-intensive methods of road construction in
the CHC program has been examined. The GBC program has been reoriented from
upgrading whole road links to emphasizing spot improvements (75%The CBC unit will thereby of the works).cover a large number of roadsmobile. It would be inefficient to 
and have to be highly

hire and train staff in each locality where
the unit would temporarily be deployed. 
It would also increase the cost
of those construction operation (shaping, digging gravel, loading, transport,
and spreading of gravel) where machines can more effectively be used. 
The
use of capital-intensive methods of road construction appears also to be
justified inview of the large quantity of work required and the benefit
impact of accelerated work completion.
 



1w GBC program currently plans to make use of hand labor wherever possible.
local laborers will be hired as nccled by the M(X at a daily wage to con­plenmnt MM ciCws. This will be cost effective, because training requiredis mininil] and the laborers would not be transported, housed, and fcd byMOW. '11his will enhance the social benefits of the program and the "spreadeffect" of the economic expenditures envisaged, by generating tenporaryjobs in the project area and contributing to the cash incomes of unskilled
 
workers.
 

Culvert placem2nt and brige construction can be relatively labor-intensive

oIerations and there will be a local incoe and job-generating effect
attributable to '-he GBC program. Ical contracting of bridge construction
will contxibute to developnent tUrough the transfer of construction skillsto previonsly unskilled and underemployed rural laborers. Specific decisions as to when this will be appropriate should, however, remain the responsi­
bility of the MAI. 

Projram Evaluation 

Due to the insufficient amount of data available on key criteria for
project selection (road condition, traffic levels, potential beefits) therealization of projected benefits and costs is not ensured. Conscque'ntly ayearly evk]ution of the program is proposed for at least- the first three years of the project to determine whether the initial estimate of costs
and benefits are being achieved and to identify potential methods of
inproving construction or maintenance effectiveness and realizing greater

benefits as program results become available.
 

The evaluation can be divided into two parts: 
the engineering evaluation,
which will be carried out by the project engineers, and the economic and
social evaluation, which will require consultant expertise. 
 The engineering
evaluation will determine whether equipment utilization, output per day and
overall cost projections are 
being followed and where they could be improved,

and whether the planned road condition and all-weather passage is being
achieved as 
forecast. The economic and social evaluation will determine if
the forecast benefits are being achieved, the distribution of these benefits
between farmers, traders, and consumers, and how this distribution might be
improved, the level of local participation in the project and the degree of
coordination of this project with RARP and other rural development programs.
 
This information will be fed back into a process of revision of the selection
criteria and construction or maintenance methods as early as possible in the
 program. 
This evaluation program should also be closely coordinated with the
evaluation of the 
 R A R program, the IADP, and ASL 1 Part C.
 
An issue which has not previously been discussed is that of the implementation
period, slightly over six years dating from anticipated authorization

through gravelling by this GBC unit of the 800 miles of roads. While it is
estimated that 80% of loan funds will be disbursed within three years of
satisfaction of conditions precedent, the remainder (for POL and spare parts)
is expected to be expended during the balance of the project. Given the time
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required for equipmnt procurewnt and shipwmnt, financing for POL and 
additional spares would only be available for about 25 per cent of 
actual operations of the unit if the P) 57 t1re-year cdisburrnt period 
is adhered to. It is recomprndcd Uat the disbursoncnt reriod cover the 
entire pn)]xpscd life of project activities. 

11. Background and Detailed Description
 

A. Macro-Economic Overview
 

During the first decade of independence (1964-74) Kenya enjoyed a
 
comparatively remarkable level of overall economic growth - 7 percent
 
average rate of growth in real terms. However Kenya's performance at.
 
attaining a relatively equitable distribution of these benefits of development
 
was less satisfactory due to the dualistic nature of the economy. In reviewing
 
the past performance of the economy, the IBRD, in its publication "The Second
 
Decade: Basic Economic Report on Kenya", January, 1974, made several
 
recommendations to effect a more efficient utilization of domestic resources
 
and a more equitable distribution of wealth. These broad basic recommendations
 
were incorporated into the GOK's Third Development Plan, 1974-78, published
 
in early 1974. The Plan projects an overall economic rate of growth of
 
7.4 percent (real terms); slightly higher than the average real reate of growth
 
achieved during 1964-74. Accordingly, the rate of growth is to be achieved
 
by a major reltruicturing of the growth strategy. This strategy had previously
 
concentrated on high and growing investment rates in public and private
 
sectors (with fixed capital formation equalling about 25 percent of GDP in
 
early 1970s). These high rates of investment were primarily supportive of
 
programs that were heavily dependent upon imported capital goods and raw
 
materials (particularly petroleum). Thus it was obvious that the growth
 
process would have to be restructured to focus on greater more effective.
 
use of domestic factors of production (particularly labor) and in the most
 
directly productive sectors (e.g. agriculture).
 

During 1974, the initial year of the Plan, the economy was hit by accelerated
 
world-wide inflation, including the full impact of the oil crisis, resulting
 
in a sharp deterioration in the- terms of trade and a balance of payments crisis. 
The terms of trade declined by about 9 percent during 1974. As a result
 
of increases inworld wide inflation, the domestic level of inflation rose
 
sharply from an average of 2 percent per annum during the first decade of
 
independence to about 13 percent in 1974 .The level of domestic inflation w furthur 
aggravated (15 percent in 1975) by drought in 1973/74 which significantly
 
reduced crop and livestock production for domestic consumtpion and for export.
 
In 1974 the current account deficit amounted to approximately $280 million. The
 
real rate of growth dropped to 5 percent per annum.
 

Kenya's balance of payments are detailed below with INF projections for 1976-7 7 . 
In 1974/75 the foreign exchange constraints were met by a combination of 
extensive draw-downs on foreign exchange reserves, borrowings from the IHF 
oil facility, accelerated disbursements under existing donor foreign exchange 
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co-itments and increased borrowing from donor agencies. 
Official
 
reserves declined from an equivalent of six months of imports at the
end of 1970 to only an equivalent of two months imports by the end
of 1974. The level of reserves continued to 
fall until only the equivalent
of 5 weeks of imports were available by the end of 1975.
 

Item 


'Imports, cif 

Exports, fob 


Trade Balance 


Total Invisibles 


Goods & Services
 
Balances 


Capital Movements 

Central Monetary Auth. 

Errors & Omissions 


Kenya: Balance of Payments
 
(K Shillings million)
 

1974 1975 1976 
 1977
 

(IMF Project) (IMF Project)
 

-7,370 
4,150 

-3,220 

-6,936 
4,242 

-2,684 

-9,100 
5,620 

-4,380 

-9,800 
5,830 

-3,970 

796 998 1,360 1,510 

-2,424 -1,686 -2,120 -2,460 

1,720 
460 
20 

1,224 
217 
-31 

1,510 
290 
N/A 

1,730 
3,30 
N/A 

Sources: Central Bureau of Statistics and IMF.
 

Exports 


Current Account
 
Deficit 


Capital Movements:
 
Private (long & short
 

term) 


Government (long & short
 
term) 


Terms of Trade (1971=
 
100) 


Comparison of Balance of Payments 

(K Shillings million) 

1970 1972 1975 1977 (eat) 

2,040 2,410 4,242 5,830 

-350 -486 -1,410 -2,060 

298 350 406 700 

322 306 806 1,030 

109 101 86 N/A 

Sources: Central Bureau of Statistics and IMF.
 



In 1975 the GOK entered into a three year program with the INF, underan extended fund facility (EFF), allowing Kenya to purchase up toSDR 67.2 million ($77.6 million) from the IMF provided that the 00K agreed tofollow 
 a mutually agreed upon strategy for reducing the foreign
exchange constraint. 
The GOK's austerity program initiated in 1975

consists of the following objectives:
 

(a) containing the effective demand for imports in the short-run

and reducing the propensity to consume in the long-run;
 

(b) compressing levels of public and private consumppion ; and
 

(c) restricting the expansion of credit in the short run and
channelling more credit investment resources into the
most directly productive sectors which have greatest
potential for reducing unemployment and increasing import­
substitution and export promotion programs.
 

In early 1976 the GOK prepared a revised development budget reflecting
its austerity program to restructure the growth process and address
its domestic inflation and external resource constraint. The GOK is
taking a number of steps to implement the above objectives, including:
increasing producer prices to stimulate agricultural production,
increasing the prime lending rate to restrict credit expansion, increasing
interest rates on savings deposits 
 to encourage higher levels of savings,
increasing taxes on some non-essential import and domestic items, increasing
capital gains, urban property and inheritance taxes,and instituting measures
to increase the efficiency of tax administration and collection. 
Measures
which make income tax policies more progressive were introduced in 1973/74,
so no significant increases in income tax revenue is expectedi!
 

GOK Financial Position
 

The GOK's budget deficit increased dramatically from K.Shs.442 million in
FY 1970 to over K.Shs.l,820 million (312%) by FY 1976 with an increase in
GOK assets held by the Central Bank from K.Shs.171 million in FY 1970 to
K.Shs.907 million by FY 1976 (430%). 
 During the same time period money
supply rose from K.Shs:2,759 million to K.Shs. 6,597 million
 
(139%). 2/
 

I/IBRD, Third Education Project, Dec. 1975.
 

2/ GOK's fiscal year ends June 30.
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The following suarizes the GOK's financial position for FY 1975, FY 1976, 
and estimates for FY 1977. and compares certain budgetary items from 
FY 1970 up to FY 1977:
 

Central Government Financing Sumary 
(K.Shs. millions) 

Item FY '75 FY '76 


(actual) (Revised Est) 


Recurrent Revenue 5,432 5,320 

Recurrent Expenditure 3,853 4,800 

Recurrent Surplus 679 520 


Foreign Grants 144 280 

Surplus Available for
 
Financing Development
 
Expenditures 823 800 


Central Government Financing Summary
 
(K.Shs. millions)
 

Item FY '75 FY '76 

(actual) (Revised Est) 


Development Expenditure 1.990 2.620 

Overall Deficit 1,167 1,820 


DetLcit Fiinaziiu:
 
External Borrowing 

(net) 367 680 

Domestic NonBank (net) 199 270 

Banking System (net) 601 870 


FY '77 

(Budget Est.)
 

6,160
 
5,160
 
1,000
 

400
 

1,400
 

FY '77
 
(Budget Est.)
 

2,560
 
1,160
 

540
 
380
 
240
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Comparison of GOK Financing
 

FY 1970 FY 1972 FY 1975 FY 1976 FY 1977 

Central Govt. Deficit 

Deficit as % Devel. 
442 733 1,167 1,820 1,160 

Expenditure 73% 717. 58% 69 45% 
G0K Assets Held by
Central Bank 1/ 

Money Supply -2/ 

Consumer Price 

171 
2,759 

273 
3,558 

575 
5,408 

907 
6,597 21 

N/A 
N/A 

Index 4/ 95 103 149 166 N/A 

The overall budget deficit for FY 1976 is 307. above the original estimate
and the GOK's recourse 
to the banking system has been approximately

twice what was plenned. Fortunately domestic credit demand during FY 1976
 was such that sufficient liquidity existed to 
fund the budget deficit
 

u straining the market or putting an excessive demands 
on total
domestic resources. Recurrent expenditures increased well above budget
levels and revenues fell below projections,forcing increased government
borrowing with the result that domestic credit rose 24% rather than the
 
EFF targeted increase of 19%.
 

During FY 1977 the GOK is focusing on the following budgetary target:
 

(1) limiting bank borrowing by the GOK to K.Shs.500 million; (2) achieving
a current account surplus of approximately K.Shs.800 million; and
(3) maintaining the real level of development expenditures, with a paral.l1 significant reduction in the rate of increase in real recurrent
 
expenditures. These minimum target levels are well within the budget
estimates for FY 1977 presented above. 
 To avoid unplanned expenditure

increases recruitment for most civil service vacancies has 
 been

stispciided, the purchase of new vehicles has been deferred, the power to
enter new contracts has been centralized in the Ministry of Finance and
a system of monthly cash limits on departmental outlays is being introduced.
 

Careful attention to 
recurrent budget expenditures combined with
conservative monetary policies pursued by the Central Bank should keep
the GOK's budget deficit in check and allow for a system of deficit

financing which does not place an undue strain on Kenya's financial
 
markets or the monetary system as a whole.
 

Sources: Central Bureau of Statistics, Central Bank of Kenya, GOK Budget 
Estimates. 

l/ G 0 K assets held by central bank include Kenya treasury bills,

direct advances to central government, 
other Kenya government
securities, and 
securities guaranteed by Kenya government.


2/ Includes K.Shs.334 million of IBRD and USAID loans to Cereals and
 
Sugar Finance Corporation.
 

3/ 
March 1976 (latest data available)
 
4/ 
iairobi Price Index, Middle Income, August 1971-100
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Debt Service
 

C0K borrowing is required to meet both internal budget deficit as well
 

as the foreign exchange deficit. In ad ion to borrowing to bridge these
 

gaps, the 0OK assumes dft obligations through its participation in the
 

East African Community-. Since independence, the GOK has increased its rate
 

of borrowing (current irices) by about 8.5 percent per annum - less than the
 

growth of the economy in current prices. The debt servicing as reported
 

by the Central Bureau of Statistics only represents the GOK's official
 

obligations and does not include all public debt although servicing such
 

debt requires an allocation of foreign exchange. Private external debt
 

is not estimated by the GOK. The following pcesents different levels of
 

debt service and attempts to integrate various reporting and accounting
 

procedures:
 

Kenya Debt Service (as of June 30, 1976)
 
(K. Shillings million)
 

1970 1972 1974 1975 1980 19851 /
 

A. GOK Official Debt
 

3/
1. Total Debt 1,555 1,691 2,302 2,926 N/A N/A
 

a. Lending Governmerts/) 84% 76% 70% 68% N/A N/A
 

b. International Org.(%) 16% 24% 30% 32% N/A N/A
 

2. Debt Service 100 144 173 202 N/A N/A
 

3. Debt Service/Exports 2.9% 3.6% 2.6% 2.8% N/A N/A
 

4. Debt Service/Outstanding 6.6% 7.3% 6.8% 6.4% N/A N/A
 

/
 
- Public Debt-
B. Kenya 


1. Total Debt 2,284 2,797 3,669 N/A N/A N/A
 

2. Debt Service 151 200 .227 N/A N/A N/A
 

3. Debt Service/Exports 4.0% 4.6% 3.0% N/A N/A N/A
 

4. Debt Service/Outstanding 6.6% 7.2% 6.2% N/A N/A N/A
 

/
 

C. Kenya - External Debt5
 

I. Debt Service/Exports N/A 6.3% 6.0% 6.6% 7.0% 6.7%
 

2. Revised Estimates: 6/ N/A N/A N/A N/A 16.0% N/A
 

Debt Service/Exports­

!/Kenya's liability for community debts is calculated to be one-third
 

of the total comunity's liability.
 

2/ IBRD projections from "The Macro-Economic Model and Projections", A Basic
 

Economic Report on Kenya - January 1974.
 

3/ Official debt includes unfunded debt to lending governments and international
 

organizations. Note that the U.S. share of lending government debt rose from
 

8% in 1970 to 16% by 1975. Source: Central Bureau of Statistics.
 

4/ Public external debt includes obligations to IBRD, IDA, other multilateral
 
- organizations, lending governments, suppliers, financial institutions, bonds
 

and public loans. Source:IBRD, development data, June 1976.
 

(Continued on the following page ) 
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In 1974 the average public debt service/exports ratiofor thirty-four
 
African nations was 4.5 percent, with Tanzania's ratio being 6.1 percent,
 
Uganda's 4.9 percent while Kenya's was 3.0 percent. Zaire, which had
 
recently encountered difficulties meeting its debt repayment schedule,
 
had a debt servicing/export ratio of 11.7 percent in 1974.
 

While it can be argued that Kenya's past economic performance, the present
 
and projected foreign exchange and internal budget deficits, and the
 
austerity measures taken by the GOK justify substantial amounts of
 
concessionary financing, it must be recognized that such resources are
 
limited. Therefore, the future terms of borrowing will be considerably
 
less favorable than in the past. The extent by which the debt service/
 
exports ratio must increase, of course, depends on how successful the
 
GOK is in implementing its austerity program. If results are favorable
 
and barring further major deteriorations in the terms of trade (particularly
 
further increases in POL costs), IBRD projects that Kenya's debt-service
 
ratio may approximate 16 percent by 980. Beyond 1980 GOK's creditworthiness
 
will depend on its ability to significantly reduce the propensity to
 
import, increase non-traditional as well as traditional exports, and
 
significantly reduce its level of budget deficit financing.
 

Since June 1976 Kenya's foreign exchange reserves have risen dramatically
 
due to abnormally high export earnings from coffee. These earnings have
 
not yet been incorporated into projections of external borrowing and the
 
debt-service ratio, however it is clear that the coffee "bonanza" will
 
reduce Kenya's requirements for massive external financing. Evidence
 
of the increase in foreign exchange reserves is Kenya's disinterest
 
in making an anticipated second EFF drawdown of SDR 20.7 million (US
 
(I)S$23.8 million).
 

Based on the foregoing, it is reasonable to conclude that the GOK will
 
be able to service its debts, including the debt incurred under this project.
 

5/ 
Includes Kenya's liability on East African Community obligations.
 
Source: IBRD, "The Macro-Model and Projections", A Basic Economic
 
Report on Kenya. Basic Economic Scenario. Note that these projections
 
preceded the 1973/74 increase in oil prices and therefore understate
 
borrowing requirements.
 

_/ IBRD ,June 1976.
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B. Project Background and Justification
 

1. 	00K Policy
 

The 1974-78 Development Plan is regarded by the GOX as a comprehensive
 
strategy for developing the rural areas so as to achieve the fundanhintal
 
goal of a more equitable distribution of national income and faster
 
growth of emloyment opportunities. To the COK the Plan contair.s pro­
popals for interlocking and mutually reinforcing activities in agriculture,
 
roads, health, public works, education and water. Achieving the funda­
mental goal, however, is viewed by the OK as being primarily dependent
 
on development of the agriculture sector so as to achieve a 6.7 percent
 
growth rate for marketed production, a significant increase in the pro­
portion of farmers obtaining cash incomes from their land, increased
 
opportunties for employment in the sector, development of less-favored
 
areas, and doubling agriculture development expenditures over the levels
 
of the 1970-74 plan period. The strategy for achieving these targets
 
was stated to be increasing the rate of public expenditure on integrated
 
programs aimed at helping large numbers of farmers to intensify production.
 
According to the Plan (page 197), "This implies giving highest priority
 
to programs aimed at developing the small-holder farming areas."
 

Infrastructure development to support projected growth in this and other
 
economic sectors was to be the primary responsibility of Government with
 
the 	thrust of such efforts to be on providing efficient connections to
 
smaller centers. Special attention was to be directed to providing all­
weather access between farming and marketing centers, thus enabling the
 
rural populace to travel more easily and to market their produce more
 
cheaply. Accordingly, major emphasis was to shift to improvement and
 
maintenance of the secondary and minor roads networks and high priority
 
given to constructing new access roads in agricultural areas where communi­
cation is not possible in the rainy season or the cost of road transport
 
is excessively high. The two separate but related activities cited by
 
the 	Plan to address these objectives are the Gravelling, Bridging and
 
Culverting (GBC) and Rural Access Roads (RAR) programs.
 

Two 	subsequent policy statements have reaffirmed the Plan goals and
 
strategy. In responding to a drastically changed balance of payments
 
situation due to world-wide inflation and the rising costs of energy
 
(Kenya is an MSA), Sessional Paper No. 1 of 1974 indicated the OK
 
would place more stress on increasing production by all classes of farmers
 

1/ 	For a fuller treatment of the material in this section see
 
Annex II.
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in order to meet domestic food needs, to reduce imports, and, hopefully,
Increase exportable surplu,.-..c. Sessional Paper No. 4 of 1975 reaffirmed
 
this strategy while cutcing back significantly Plan targets for growth

of GDP, of real per capita income, and of GOK development and recurrent 
expenditures. 
IowLver, despite the decrease in total development spending

the pattern of expenditure was to be shifted so 
that expenditures on

agriculture, water, and rural development would grow even faster than 
proposed in the Plan (up 66.8 percent from K£59.0 to KE98.4 million, or

21.6 percent of the development budget). Spending on rural roads was
 
to continue the shift toward access and feeder roads in a Ministry of 
Works budget that was to be held to its present level. Between 1975-78 
Kf22.4 million, or 44.3 percent of the roads budget and over twice the
21.6 percent attributed to these roads in 1973-74, is to be devoted to
 
secondary and minor roads.
 

2. Relationship of OK Policy to IBRD and ILO/UNDP Recommendations
 

During 1971-73 Kenya was the subject of three intensive surveys carried out

by the ILO/UNDP and the International Bank for Reconstruction and Develop­
ment (IBRD). 
 All have served as the basis for the GOK policies described

above and one-- the Bank's Agriculture Sector Survey-Kenya (Report No. 254a-
KE of 1973) - has served as a starting point for project design by the GOK
 
and donors.
 

The 1972 ILO/UNDP report, Employment, Incomes and Equality and the 1974
 
IBRD document, The Second Decade: A Basic Economic Report on Kenya

reached similar conclusions though having some slight differences in
 
emphases. 
 Both, for example, concluded that a redirection of 0OK develop­
ment policy so as to 
focus on income and equity was urgent. Both also
 
recommended that redistribution of income could only occur in association
 
with increased production and growth although the Bank refined this 
some­
what to growth in "productive" sectors. The IBRD further emphasized the
need for more efficient use of (increased) resources and restructuring the 
pattern of growth. Development of agriculture was seen by both agencies
 
as key to achieving all of these objectives.
 

Recommended policies and programs for the agriculture sector from all these
 
reports were also strikingly similar although the Sector Survey was much

wider in its scope and more 
specific in its proposals. Vastly increased
 
spending, particularly on integrated, area-based programs, including credit,

farm inputs, extension services, marketing and storage, aimed at intensifying

land use and raising production and incomes of smallholders was particularly

stressed. The Sector Survey concluded that if the GOK's concern withwas
income distribution,it should center these programs in predominantly small­
holder areas located in two geographic blocks - all of Western and Nyanza 
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Provinces and much of Eastern and Central Provinces. These areas,
 
which fit into the IBRD's "Category B" (see Annex II),were characterized
 
as having dense populations at unsatisfactory income levels, often base
 
subsistence, and considerable uncxploited potential.
 

The two agencies recomnended that rural roads be closely coordinated and
 
integrated with agriculture development projects. The ILO/UNDP report,
 
for example, preferred ctaphasLi on improved marketing and reduced trans­
port coots through construction of feeder roads and linking remote areas
 
to main marketing centers to raising producer prices ,although price
 
increases were also felt important. Within the broader context of con­
structing rural works, however, rural roads development was additionally
 
stressed as one means of extending social and public services to rural
 
areas in order to facilitate development in the various sectors, i.e.
 
health, education, agriculture.
 

3. 	Relationship to DAP and DAP Supnlement
 

The Kenyn DAP, issued in October 1974, and the DAP Supplement of June
 
1975 set forth the basic strategy and rationale for an expanded program of
 
U.S. aoufstance to Kenya. Agriculture is designatcd as the principal aector 
of concentration with the focus of that involvement being increasing small­
holder Incomeo. The DAP recogaizes that achieving this goal will neceajsitate 
broadening AID's activities in the sector to include efforts in food pro­
duction, specifically.through smallholider integrated crop production 
programs based in high potential areas and directed toward improving input 
delivery cy.tems, necessary infrastructure (such as far-to-market roads), 
and marketing. The Kenya Roads Gravelling project 
in considered to be one means of implementing this approach. 

The DAP Supplement identifies the following sector constraints, listed in
 
order of priority, which are most critical for achieving the GOK's agri­
culture goals, particularly with regard to employment and equity:
 

a) 	Trained manpower, including organization for implementing
 
sector development activities, agriculture planning,
 
regional planning, and training and retraining of new
 
and existing staff cadresi
 

b) 	Macro-economic policies;
 

c) 	 Small producer access to agriculture institutions, services 

and infrastructure, including inputs, credit, knowledge/ 
extension to apply inputs, markets, and/or storage facilitieso 
roads, and water ; and 

d) 	Research
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4. Progress in Implementing Development. Plan 

Programs 

To date the COK has been very successful in promulgating and implementing 
a series of measures on taxation, interest rates, currency devaluation,

and increased producer prices for agriculture products, all of which
 
accord with Plan policies and seem to have been effective so far.
 

The most striking achievement, however, has been in increasing investment
in the agriculture sector,although performance here has not been fully in 
accord with policy proposals. The development budget estimates for the

Ministry of Agriculture (actual expenditure data is not yet available) in

1974/75 (15.8 million) exceeded by about KE 1 million the amounts set by

the original Plan and the Sessional Paper No. 4 revision and were signi­ficantly above the KE8.O million of 1973/74. 
While the 1975/76 estimate
 
fell substantially short of the targets set by these two policy statements,
they still exceeded by about KE5.6 million the 1974/75 budget level and
 
represented about 16.5 percent of the total development budget. 
The
 
Ministry of Work. budget estimates have increased slightly over 1973/74
figure 
 ' ml. are sliAL le:,s thlan Sessional Paper No. 4 projections.

Roads spending 111; begUn Lo shift as proposed,with budget (,sttmat's

for rural roado exccuding plrnned targets. 
There was, however, a

decrease in the budgets tor cecondary and minor roads bet-ween 1974/
75 and 1975/76 and cn 
increase in the budget for primary and secondary

roads, reflecting anticipation of an earlier start-up on the donor-supported
RiAR and as asGBC programs well the impact of inflation on primary and trunk
roads work already in progress. 

Because of the planning constraint,progess toward designing and imple­
menting a smallhiolder-oriented sector strategy has been piecemeal. In

late FY 1975,with assistince from AID, the first-ever program aimed 
 at
"non-progressive" smallholders approvedwas as Part C of ASL I. The 
MOA's own proposal for umallholder development, the IADP, was finally

presented to the IBRD last May. 
Negotiations on that program have been
 
concluded and the program should begin in time for the
 
next long rains. Similarly, a revised proposal for the RAR effort was

presented to Il3RD other donorsthe and in July 1975, while the GBC 
program received a temporary set-back with the withdrawal of SIDA in
 
September 1975. 
 Proposed AID assistance for GEC beyond this
loan is still being formulated. The first CIDA-provided technical 
expert for 0BC has only recently arrived in Kenya, and the Canadian­
finmiced equipment procurement and delivery is still in process. 
In
effect, many of the new activities needed tO implement Plan policies are
 
just now approaching their start-up point.
 

For further information see Annex II. 
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2. The Project
 

As indicated previously the GOK has decided to concentrate its roads

construction activities during 1974-78 on 
improving the feeder, secondary

and minor roads network. This effort is part of 
the overall rural

development thrust of the Development Plan and has the principal objective

of providing more efficient connections to smaller centers, particularly

Joining villages and farms to marketing and service centers. The two
 
specific programs which are to implement this strategy are the Gravelling,

Bridging and Culverting (GBc) effort and the Rural Access Roads (RAR) activ
whJch are 
together to form the all-weather connections between farms
 
and the primary and trunK road network. The GBC program will upgrade

existing secondary and minor, or class D and E, roads 
to all-weather
 
standard basiclly Jhrough realignment and regrading, installation 
of culverts wii bridges whero necessary, and gravelling of the roads'
surface. The activity willIAR build all-weather minor ad unclassified 
roads from villnges to umall market centers and/or their juncture with

secondnry and ranor roads, including those covered 
 by the GBC program.
Thus, the two efforts are inseparable parts of a basic rural roads con­
struction and improvement program. 

As originally proposed in 1972 by the Government the GBC program was to 
encompass over a six-year period the gravelling of 19,355 km (about

12,000 miles) of roads, construction of 70 bridges, and installation
 
of minor drainage culverts. Ten gravelling units were to implement

the program in seven provinces, each producing about 325 km. (200 mi.)

of gravelled roads per year and using capital-intensive construction
 
methods.
 

After review of the proposal and the carrying out of various economic,

financial and technical studies two donors - SIDA and CIDA - agreed in 
1974 to participate in the program, each to provide three gravelling

unito and related technical assistance personnel. The total CIDA con­
tribution was to be $13.5 million, of which $11.4 million was to be
 
loan financed and $2.1 million, grant, while SIDA agreed to grant $14.7

million for the program. SIDA also wao 
to provide financing for in-country
training of MOW personnel needed for both the GBC and RAR programs. SIDA 
was originally to be responsible for GBC activities in the Wester 
 and
 
Nyanza Province3 and five adjacent districts in the Rift Valley Frovince

while CIDA-financed gravelling units were 
to be assigned to provinces

east of the Rift Valley, i.e. Central, Eastern and Coast. 
AID was

subsequently approached in mid-1975 to provide up to two more units for 
assignment to 
the Rift Valley Province.
 



At that time the Ministry of Works (MOW) expected that the GBC program
would involve only eight units. Subsequently, the program was again
 
cut back to the current total of six with the OK decision to apply

the SIDA funds for gravelling to cost overruns on other assistance
 
activities already being implemented (SIDA will still contribute about

$1.2 million for training), and'with the later proposal to AID to increase its 
contribution to cover a total of three units while shifting their area
 
of operation to Western and Nyanza Provinces alone. The first of these 
units, including related technical assistance engineering and maintenance
 

personnel, would be financed under the present prolect. 
AID is presently

considering providing an additional unit subject to the
 
availability of funds and to a review of the pre.ent project performance.
 

The MOW currently hopes to have available six gravelling units, which
 
over six years will gravel about 7,000 mi. of secondary and minor roads
 
in Western, Nynnza, Central, Eastern and Coast Provinces. Unless SIDA
 
at some future point has funds to consider again participating in the
 
GBC effort, Rift Valley and North Eastern Provinces will be omitted
 
from the program until after completing work in the other areas.
 

Originally the GBC Program for Kenya envisaged the complete gravelling

of all secondary and minor roads within a period of six years. 
AID found
 
this objective to be uneconomic (See Section III-B below) and
 
an alternative program is proposed for the AID component of GBC, which
 
introduces extensive spot improvements rather than link improvements
where technically feasible. In addition, the sealing of certain high
grades in areas of intense rainfall has been added to the original program
to preserve the investment in gravelling. The primary objective of the 
GBC is still to upgrade D and E roads to (1) all-weather accessibility and
 
(2) a condition where maintenance is practical.
 



-43-


The GBC force "ill 
consist of 3 units provided by Canada (C.I.D.A.) which
 now have most of their equipment delivered in Kenya and expect to begin

in a few months, one unit under this Loan (U.S.A.I.D.) and possibly one

other unit proposed for AID financing. (This is a reduction of one unit
(rum the 1OW proposal based on 
the analysis of total kilomecers to be
improved as shown in section IT-B below). 
 Each unit is expected to
produce approximately 250 kim. per year of MOW standard or 500 km. per
year of spot improvements, improving access over an 
average of 400 km.
 
per year.
 

The selection and proqranming of links to be improved will be carried

out according to the process described in Section III-A below. 
 The number
of kiloneters which would be eligible for each type of inprovement canbe estimated from the percentage of non-all-weather roads and the distri­bution of roads by traffic volum as shown in Tables 8, 9, and 10 below. 

Of these non-all-weather roads, approxiately one half of those in

Kis;umu, Siaya and So. are
Nyanza located on structurally very poor butprcxlhctive black cotton soils. This amounts to approximately 600 kn. 

Of project roads, 42% of the D roads (800 km.) and 10% of the E roads(400 kni.) are already gravelled and are, therefore, excluded from theGBC program. I/ These correspond essentially to roads in the higher traffic ranges. This leaves 4951 km. of D and E roads with an earth surface (see
Table 10). 

Table 10 also provides an estimate of the total kilo.meterage of road in eachof the three GBC selection categories described in section III-A. Thesetotals are based on estimated of the distribution of road types by trafficlevels derived from liited periods of field observation. Haoever, avariation of 20 to 25% between categories, would only change the total4000 eligible kilometers bjy 10% and the allocation within GBC categories
by approxiately 400 un. 

1J If some of these roads are non-all-weather certain sections could be 
Included on a qpot basis.
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On the basis of these figures it appears that only 313 km. or 8% of the
 
eligible roads would qualify for the MOW standard, (75 ADT as calculated
 
in Annex IV)unless there is a dramatic increase in traffic levels over
 
the next 5 years. I/ This means that one GBC unit 
(which would complete

250 km. per year at MOW standard or 500 km. per year of spot improvements)
 
can handle approximately 2000 km. during the 5-year project period, and
 
that a total of two units would be required to accomplish the 4000 km.
 
program within the period. Only one of these units is proposed in the
 
present project paper and a second is proposed for future AID financing.
 

In the interim, MOW has agreed to inventory the road network and review the
 
traffic count data in order to verify or revise the figures in Table 10 as
 
necessary.
 

1/ In fact, more roads will qualify for MOW standard due to future projects
 
or for technical reasons, and 500 kilometers of MOW standard (or 20% of
 
the total) are allocated to the proposed program. Existing traffic levels
 
on some roads may be considerably low if roads are in need of major

repairs (e.g. requiring a bridge). Therefore, in addition to counting

present traffic and estimating average growth in traffic levels, selection
 
of roads will allow for immediate increases in traffic levels resulting

from the improvements.
 



TABLE 8 
L h o fen-.!Ti weather Roads 

Estima=ted EstT.nated 
District Kilormters Iercentrcn all- Kilcrezes-

D & E Roads 1/ weathwr D & E 
,roads 2 

ncn all-wea­
therD& Erds. 

But.gora 730.9 65 475 
Busia - 326.8 20 65 

Kakanmga 959.5 35 335 
Kisii 861.7 35 300 

Kisumu 1042.7 20 210 
Siaya 815.3 25 205 
So. Nyanza 1414.6 4S 635 

Total 6151.5 36 2225 

/ MOW (see Table 1) 

2/est:Le of the Provincial Engineer for -the project are-a 
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TABLE 9 

Length of Roads by Traffic Ran e 

Road . Traffic Foroant 2/ Ki cete -s 

FIuv ii1 type kiloie-e-s- Rzige !inks in r.ange- of in-

Nyanza D 1,126 ovr 125 8 	 90 
50-125 27 304 
10-50 51 .574 
0-10 14 158 

E 3,008 	 over 125 0 0 
50-125 S 241 
10-50 50 1504 
0-10 42 1263 

Western D 776 over 125 10 78 
50-125 31 241 
io-50 53 411 
0-16 6 46 

E 1,241 	 over 12 5 12 149 
50-125 "25 310 
10-50 38 472 
0-10 25 310 

1/ 	 ftom Table 1 

2/ 	 from ma.! sis of: sarr. e.tr-ffic counts in Ap.pendix 1 o)f the
 
Scandia cnsult reort (50% of D roads, 25% of E rma&)
 

3/Percent links in range Hins Ims 
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Road Length 'g!ie for GBC Program 

1978-79 1973/1974 Total Kilometers Earth! NcnT.iaffic Traffic GBC Total KmD & E already D &E All-wea- Category EligibleRane_ Range Kms. gravelled Roads ther rds. Al/ B2 3/. fr GBC 

(,ver 180 Over 125 317 317 0 0 0 0 0 075-180 
 50-125 1096 783 
 313 125 125 188 0 31320-75 10-50 2961 100 2861 600. 600 1211 150 28610 -20 0-10 1777 ­ 1777 1500 0 750 A/0 
 750*
 

Total 6151 1200 4951 2225 725 2149 150 3924 

l/ Ncn all weather roads with. a traffic level greater than 20 AMT in1978 (assured to be the same as greater than 10 AID in 1973/74) cngood soils.
 

2/ Ncn 
 all Wather roads with traffjc less than 20 4Xr in 1978 bur asso­ciated with a develcon=nit project such as a rual accss road, or allweather roads in bad ccndi-Licn with taffic greater than 20 AD­
in 1978. 

3/ Roads on black cotton soils with. a traffic level greater than 20 AMfin 1978 and associated with a development project such as a rral accss 
road.
 

4/ Assuning half the !cwest 
 trafficnon all-weather links will be asso­ciated with a develcDMont project or will generate 20 ADr for ctherreasons within the 5 year project period. 
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The technical analysis discusses several significant issues regarding
the MOW's capability to maintain the roads once constructed and, more 
crucial ill the short run, to locate suitable, trained manpower to implement
simultaneously two programs of the magnitude of RAR and GBC while also 
meeting a resulting, much-expanded maintenance requirement. The analysis
concludes that these capabilities do exist.; however, it does recommend 
that during loan negotiations the 0OK covenant that sufficient provision
will be mnde in the annual budgets for maintenance of secondary and minor 
roads AID will additionally provide for each of its gravelling units the 
services of a construction superintendent and senior maintenance mechanic 
to head up the unit's operations. Under the present project, AID will also 
finance a Project Engineer who will be assigned to the MOW Special Projects
Branch which has overall administrative responsibility for both RAR and GBC. 
'This Engineer will handle administrative and logistics support arrangements 
(or the proposed AID gravelling unit(s) as well as roads selection and
 
other related duties. CIDA has similarly supplied a Project Engineer to
 
work with its units, and both of these donor-financed engineers will wor.: k 
under the direction of the SPB's Chief Executive Engineer (Special Proj=.). 

The Mission has determined that technical assistance personnel included 
as part of loan programs should in future be grant rather than loan-financed. 
(As ATD/W is aware TA personnel provided under the FY 1974 Livestock Loan 
and the FY 1975 ASL I are loan-financed.) However, the high cost of such 
staff, particularly in relation to that of inputs provided by other donors, 
and Kenya's current economic problems justify provision of loan-related TA,
both personnel and training, on a grant basis. Such a move would also be 
in accord with decisions by several other donors, notably SIDA and the UK,
 
to provide all their assistance on a grant basis (SIDA) or to increase
 
the grant component of their aid programs (UK).
 

It has been suggested thac the GBC be made more labor-intensive. While
 
the MOW has agreed to review the possibility of making some operations

under the gravelling program more labor-intensive than originally proposed,

it does not agree, and the Mission concurs with the Ministry, that this is
 
practical or warranted. Such a change would not only increase GBC costs
 
dramatically, but would also increase the requirement for lower-level
 
supervisory manpower beyond the capability of the MOW's present and planned
 
training program to supply. As agreement on the capital-intensive nature
 
of the CBC activity has already been reached with CIDA and since agraement
 
on proposed increases in training programs is far advanced among the MOW,
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IBRD and SIDA, it would be inappropriate for AID to insist at this point on
such a major change in the program's approach and components. Since the
national RAR effort will be labor-intensive, it also seems reasonable that
the MOW should gain experience with labor-intensive techniques before resort­
ing to another national effort of a similar magnitude.
 

Finally, provision of the one gravelling unit under the project will enable
phased delivery of U.S. equipment, and, thus, a reduction in the possible
strain which might be placed upon GOK human and financial resources by simul­taneous delivery of two units. 
 It will also make available GBC equipment
needed to 
follow up on rural access roads already being constructed in the
Western Province under the AID-supported Rural Development Project-Vihiga
and in South Nyanza District. 
 It will, lastly, through provision of the
Project Engineer, provide a mechanism for carrying out detailed implementa­tion planning for the U.S. assistance components, including selection of
roads to be gravelled, prior to arrival of U.S.-financed equipment.
 

3. AID Inputs
 

AID financing for one gravelling unit and three technical assistance person­nel will total $9.1 million in grant and loan funds.l/ Of this amount about
$1.4 million will be grant financing for a total of 13 years of services,
including a Project Engineer (five years), 
a construction superintendent
(four years), and a master mechanic (four years), and for a special evalua­tion program. Loan funds now estimated at $7.7 million will provide imports
of U.S. equipment for one gravelling unit, construction materials, and certain
recurrent costs, including spare parts, a percentage of POL costs, inflation
and contingencies. The GOK contribution is estimated at $3.2 mil. 
 For more
detail see the technical and financial analyses.
 

As Indicated later in the financial analysis sectiongrant disbursements are
estimated 
to occur over a five-year period, FY 1977-FY 1981. 
Loan disburse­ments on all major equipment items should be completed at the end of the
first quarter of FY 1979 or about two years after authorization. However,
disbursements on POL and spare parts shall be distributed throughout the im­plementation period of the program, or until April 1982. 
 This gravelling
unit should become fully operational NLT mid-1978, which would mean that POL
financing would be assured only for the first 17 months of the total six­years of operations if the PD 57 disbursement limitation is adhered to, i.e.
three years from satisfaction of CP's or 
to about July, 1980. The Mission
believes this would not be appropriate and requests that the disbursement
period be extended to ensure that adequate quantities of spare parts and POL
will be available for the AID unit throughout the duration of the program,
i.e. through April 1983. 
 (These dates can only be illustrative since they
are subject to modification in light of actual recruitment time and operations).
 

1/ All grant funds to be obligated in FY 1977.
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III. Project Analyses
 

A. Technical Analysis
 

I. Engineerin,_ lequirement;
 

a. Introduction
 

The program proposed for AID loan financing includes the purchase of
equipment and spares for one construction unit 
to be used in the
grovelling of 800 miles of existing secondary and minor roads in two
provinces of Kenya 
-
Western and Nyanza. Also to be loan-financed by
AID are materials for construction of approximately 20 bridges and
2,600 cross drainages, and a portion of the POL required for opera­tion of the construction unit. 
 In addition, the AID program will
include funding of contracts for (a) 13 worker-years of technial
asainance (to he grant-financed) and (b) equipment procurement
services (to bc loan-financed). 
 The technical assistance will in­clude 
a project engineer, an engineer/construction superintendent,

and a master mechanic.
 

The AID program is 
part of a larger undertaking in road gravelling
for which CIDA will be providing three construction units and the
IBRD and SIDA will 
be financing training facilities and staff. 
 Basic
data for this technical analysis was developed in connection with the

planned CIDA/IBRD/SIDA inputs.
 

b. Road and Bridge Standards
 

The road improvement program basically consists of constructing:
 

1) Surfacing 
- Consists of 5.5 meters wide (18 feet), the thickness
 
will be 15 
cm. granular material (6 inches).
 

2) Shoulders 
- Consists of 1.2 meters wide (4 feet), constructed
 
of drainable material.
 

3) Ditches - Shaped at a minimum depth of .5 meters (20 inches)
 
paralleling the road.
 

4) Drainage 
- Cross drainage in the form of corrugated metal
 
culverts.
 

5) Bridges -
Steel girders and/or reinforced concrete box culvert
 
placements where perennial stream conditions prevail.
 

6) Alignment 
- Both vertical and horizontal alignment may require

minor readjustments to provide minimum vehicle
 
stopping sight distance.
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These are Ministry of waorks Road Depaztmnnt standards for secondary

(Class D) and minor (Class E) roads which have been applied throughout


Kenya. (See ANNM- III for a typical cross-section.)
 

Bridge standards for the project have been developed by the Roads
 
Department of the Ministry of brks. These standards represent a
 
lo%-cost type of steel girder or reinforced box culvert construction.
 
Bridging requiremients and priorities will be determined, phased and
 
costed on the basis of annual construction plans for gravelling.
 
Standards for roads and bridges have been reviewed by AID and are considered
 
appropriate and acceptable for the proposed program.
 

c. Construction Methods 

The AID-financed self-contained gravelling unit will perform the following
construction work: 

1) Right of way clearance (where required) 

2) Shaping of road surface and parallel ditch sections 

3) Curvature correction of roadway, both vertical and horizontal 

4) Placement of cross drainage culverts (ahead of the main operations) 

5) Selection of gravel pits and pioneering of access roads to gravel pits 

6) Pit excavation and stockpiling of surfacing material 

7) Loading and hauling of surfacing material 

8) Placing and spreading of surfacing material 

9) Compaction of the surfacing material. 

There is a great variation from road to road in the amount of these 
works required for a viable all-weather road.' The needed amounts 
will vary with the topography, rainfall pattern, angle of the axis to 
contours (practically no realignment is planned) and soil conditions. 
The blend of equipment proposed conforms well to the average for Western and 
Nyanza Provinces developed by the MOW pragmatically over these last 5 years
of limited GBC, and is sufficiently flexible to allow shifting of dozers, 
trucks and loaders to keep two crews efficiently enployed. 

In general, shaping, ditching and surfacing will be equipment-intensive
operations, culverting and bridging will be labor-intensive.
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i) Surfacing Materials
 

The MW has capleted preliminary investigations for pit sources of
 
select surfacing materials for the gravelling operation in the areas
 
where the AID unit will be wrking. Identification of specific locations
 
for surfacing miterials will be carried out following the arrival of
 
the project engineer. Preliminary investigations by MOW indicate
 
sufficient sources of surfacing material are available adjacent to the
 
roads. Therefore, material source and quantities are not expected to
 
present a problem in the implementation of the program and no crushing
 
equipment will be required.
 

The quality of material selected for surfacing will be based on MOW
 
standard specifications for gravel wearing course. The "gravelling"
 
is the application of "murram" as surfacing on a subgrade of existing
 
material. Murram is a term applied to select material containing
 
particles from larger than gravel size, gravel sand, silt and/or
 
clay invarying proportions. The gradation curve can be inproved by

"scalping" to eliminate over 8 
cm. sizes, by selecting the thickness
 
of the layer to be exploited and by dozer blending before loading.
 
At times suitable murram may be found .along the road to be surfaced,
 
at other times it must be hauled sane distance. Generally it provides
 
a good and durable surface for the traffic volume anticipated on
 
these roads.
 

In areas of high rainfall and steep grades (e.g. Mt. Elgon region
 
inWestern Province) murram surfacing will not be sufficient and some
 
areas will have to be bituminized for resisting the torrential runoffs,
 
especially in sag of profile.
 

There are many areas where the subgrade of existing material is quite
 
hard (small boulders and outcroppings inmore or less sandy clays) but
 
of rugged riding quality. In some of these areas, only 3 to 4 inches
 
of murram will suffice to produce an adequate surface. In other areas,
 
where traffic is light, existing width less than the MOW specified

5.5 meter width of surfacing will suffice. Contract "regravelling" costs
 
more than M' s and is of poorer quality, judging from field observations.
 

ii) Culvert Placement
 

Cross drainage installation will be carried out by hand labor and equip­
ment contained within the gravelling unit. Most culverts should be of
 
plain concrete pipe of local manufacture. For diameters up to 90 cm.
 
(36") the only machine work necessary is trucking to the job site. Un­
loading, grading, placing of pipe and rough stone headwalls can all be
 
done efficiently and well by labor only. Small box culverts of short
 
span can also be hand-built with masonry walls and headwalls, concrete
 
or masonry inverts and lightly reinforced concrete decks.
 

This work will be done in advance of the reshaping, and some local
 
casual labor could be enplo:,ed.
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iii) Bridge Construction
 

Bridge desiqn plans, as ,tll as engincerinq supe-vision and inspection,
will be the rosponsibility of the I')); hickver, if considered necessary 
5, the project: engineer, inspection control my be supplen-onted by 
enploying a local consultant firm. 

B17idqe(nY; trtion will be undertaken using local contractors selected 
throuqh conjxti.tiAv bidding procedures. 'ie MM will fiance al]
design and construction costs using GOK local cost contributions to 
th project. Bridgi-ng nterials, i.e., steel girders md reinforcing
steel, will be purchased with AID financing and nude available to the 
contractor (s). 

'Th1e project engineer/MOW will assure coordination betweeni the bridge
and road construction progrs. Bridge work is to be started well in 
advance of eart work and regravelling because of (1) the slower pace
of such work, (2)the advantage of a conpleted bridge in reducing the
 
cost of gravelling (fewer trucks will be needed to keep the grader and 
roller on a high daily output), and (3)bridge (and culvert) work can
 
be pursued during the initial period betw;een agreenent and delivry of 
the road-building inchinery. 

I3Fid( ](,.; of ii ;nnr' suhsdructu-e, reinforced concrete deck and msonr', 
XarI ,ut'Scu , 1d(xJLate, Labor-intcnsive, and already widely used iii Kenya.
1 i i:; the exxcted "st-andard" type to be used in the GBC program.
la-ml contr-ctors should be encouraged to bid on this work. 

More ]kilcy bridcleS or otlier truss structures are necessary, for exanrpe
where f lood concitio.r;, r; verbe.d configuration, temporary need because 
of pLined stage construction for future programs, et al, sonn axe avail­
ablc ih Kenya and could probably be used economically, perhaps nore than 
once. Iecause o" highcost, long delivery tilm, and the need for cranes 
which are not part of the GBC unit, long span steel beam bridges should
 
be used only where no other solution is practicable.
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d. Link ud 1 )roveirnLt Selection 

A systcn of link selection is rtluired 
aZmonglq th: ro'd linI:s to be 

to identify" u1d assi,7n priwritis;
i-novo under" tile GI' prV 'am. Suchshould limit these links to tihse jarts of tie total I) and 

- s\st su
 
E roads network
which require ii.rov,%ents and \,iich are economically feasible and/or
ciat(A with local. ,]evelopnxnt projects. asso­

lhis selection process imustthe involve.;. *.,;lu ti according to technical criteria but should allow also forfornul cons;ultation lxtween the M14 and the District Develolprrt Committees,which are lcy ,'cstthe level planning bosies in the project area.
 
The decision 
on which links to imq)rove should be seperated from'the choiceof a level of improve]nnt. The latter should be decided strictly on thebasis of foreca;t- traffic:. I/ Vie structure of thie link selection process,in contrast, should designed to maximize.x small holder access. 

(1) Link Selection Criteria and Procedures
 
The 
 link selection criteria proposed below would group the candidate links intoiree cdtjegories cnrresponding approximately to benefit cost analysis elementsdescrib d in subsequent sections. These categories are as follows:
 
category A: 
 Pres5ently non-ail-weather road with traffic levels qreater

than 20 AUi' on good or fair soils.
 
category 13: 
 Presently non-all-weather roads with traffic levels under 20 ADTbut connected with specific development projects such as ruralaccess roads, and on good or fair soils.
 
or presently all-weather roads in poor condition with traffic levelsgreater than 20 ADT on good or fair soils.
 
cateqory C: Roads black:
on cotton soils or other poor soils, with trafficgreater than 20 IDT and associated with a specific development project. 
The object of using a minimum traffic threshold is to ensure that only roadswith some economic value are improved. 

The traffic levels used for this selection should beopening year. 'his traffic should 
future traffic in the 

grcath from tle last 
include an allowance of 8%per year fortraffic count, and 1C ADT for each significant developmentproject to which the road is directly linked 2/ (This would include a
access road project, or a health center or 

rural 
an agricultural training centeror any other project thlat can be expected to generate some traffic). 

l7--is is in accord wi th the conclusions of the 1975 evaluation of SRDP roadprograms by the Institute for Development Studies of the University ofNairobi (Chapter 12). 

/ BoL the 8%g:owti rate and the 10 AMT figure are to be verifiedevaluation prcxiram described in 
in the

section IV-C. These initial assunptionsare based on preliminary road impact evaluation data for rural roads
structed under the Vihiga SRDP. 
con­



The selection proceure %.ouidtake place in three steps. First the Ca~qwill provide a list of tile roads in each categor, within each district to
the District Dcvuiorxrent Cca.z.ittee. Second, he DDC will then decide on
link priorities within each cateqory. Third, the Ml would program the G13Cunit to improve the highest-priority links first in each district.
 

Given the neesnit, of kepinq transportation costs and unit dcantine to a
uinimuwi, it is not desirable to nnve 
 the unit from its base location untilall tie e] ijle (j"C' roads are improved in the service area of that base. Inordor to ili,ove the nuximm number of category A links early in the program,however, the base locations should be selected first in those areas with the
highe!;t lyercentage of category A roads. 

This selection procedure focuses the M1W evaluation process on the technicalc:iteria where the M9 staff is most inforned, while allowinq the DDC's to
fulfill their role by deteinmining local priorities and bringing to bear their
knowlcdqe of local conditions and potential response. 
The DDC's could also
rec" iemnd that: additional roads be added to tie list if such roads can be
shown to qualify on the basis of future development.
 

(2) Link rroc:,Yznt Selection 

Thle tylxe of link improvement to be carried out on a 	given link is to bedetenrained primarily on the basis of future traffic as defined above, inccstpirison with a traffic threshold (see Annex B.IV.). 

T.e 1'ollowing thresholds should be used: 

75 AIYI [or MVW standard in flat or hilly terrain
 
60 AUEI' 
 for NMI's standard with sealed grades, in mountainous terrain with
 
intensive rainfall
 

20 /IYl for sp:)t .iiprovements. I/ 

This procedure is aimed at getting as many links improved to an all-weatherstan~dard as pxssible by the first GBC unit, while assuring that the standardof the road is suitable to the traffic level (and therefore economic benefits
are high enouqh to cover costs) and that the i~mproved road will be maintainable'
with adequate mnintenance support 	 Thosefrom the MOW. links which met spot,improvement thresholds but have more than 40% bad sections could be improved'

to MOW standard in exceptional cases. 2/
 

(3) Data required from the GOK 

In order to implunont the above selection system, three types of data are re­quired from the GOK, two types to be provided by the M1 
and one type by the DDC's.
 

From the MKq, data is required on road condition and on traffic levels. The
present road inventory maintained by the inspectorate does not contain infor­mation on whether or not a link is an all-weather link or on the average
surface condition of each link. 
As the first step, the MOW will inventory this
data for those links which could be candidate links for the GBC program.
AID project engineer can work with the M1X 	
The
 

on this inventory but the MOW should

have primary responsibility for it.
 

j/ The average for spot improvements is expected to be 40 ATI'.
 
/ 	Allowance has been made for an additional 12% M1 standard in the econcMic 
and technical evalvation for this circumstance. 
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Tie present traffic cotuits taken) in tHe project an- arc not roben­
siv\.. Ik-mvkv-r, a cxon1ph'to tU:affic survo'y of all roads in the pnvinces
two isjudged to 	be iunecessary. As the second step the NUW will estimate current tralfic

levels on candid.1te links relative to the 20 AIfT threshold, and carry out aLraffic count or survey on each link selected for improvement prior to improvement
to verify the traffic level. (DatM obtained through this count or survey
would also be used for proqram evalution as described below). 

'Thc DDC' s can play a role in estimating local road needs where traffic
 
counts are not available or of limited use. However the primary data
 
r quired from DDCs would be the specific development project locations

associated with each link. This data should be available as a normal
 
part of DDC planning activities. The mathod of transmission of this

data from the DDC's to the project engineer prior to the development

of the MCW's proposed program of improvement in each district remains
 
to be determined. (The MA representative on could serve
the DDC this

function; however, soire relationship between the DDC and the project

engineer should be encouraged). 
A summary 	of these selection procedures

and criteria is presented below. 
They have 	been fully discussed with and
 
agreed upon by the GOK. 
The loan agreement will include a covenant wherein

the woads to be improved will be selected in accordance with the procedure

and criteria described hereunder and that, upon joint agreement by AID

and the GOK, these criteria will be amended as necessary in accordance with
 
the results of periodic evaluations of the project.
 

SITMMARY SELECTION PROCEDURES AND CRITERIA 

Time 

1. MOW Roads Inspectorate and SPB Screen Project Area Roads 
based on existing data for: Road Condition 3 months
 

Soil Condition/Type
 
Traffic level
 

(AID-funded Project Engineer verify the above).
 

Criteria: 	a) Non-all-weather links that are
 
impassable during year, which provide

increased access to relatively isolated
 
rural areas, which are in areas where
 
local inhabitants give high priority
 
to road improvements, and which
 

(1) have average traffic levels
 
greater than or equal to 20 ADT
 
on good or fair soils;
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Time
 

(2) have average traffic levels less
 
than 20ADT on good or fair soils and
 
which connect to rural development

project areas;* or all-weather roads
 
on good or fair soils;
 

(3) have traffic levels greater than
 
20ADT on poor soils which connect
 
to rural development project areas;-1/
 
and
 

(4) all of above roads with gradients

of 	8% or more.
 

2. 	SPB carry out traffic counts on candidate road links and
determine type of improvement for candidate road links	 
4 months
 

based on estimated traffic level.
 

Criteria: a) Spot improvement when 25% or less of 
road link is impassable, when this 
procedure is technically feasible, 
and when average ADT is 45 (i.e. 
20zADT < 70); 

b) Construction to MOW standard for 
Class D roads (5.5 m. surface with
 
1.2 m. shoulders) where ADT is
 
greater than or equal to 70;
 

c) Build to MOW standard with bituminous
 
seal on steep grades of 8% 
or 	more
 
on sections with intense rainfall
 
and where ADT is greater than or equal
 
to 60.
 

3. DDC verify condition of roads on 
SPB candidate list; include 
 2 mo. con­other or/and alternate road links; prioritize final list of 
 current with

road links. 	 No. 2 above
 

Criteria: a) Local knowledge of roads' condition.
 

b) 	Lo,,al knowledge of present and
 
planned rural development activities*
 

c) 	Local knowledge of present and future

traffic levels.
 

4. 	SPB revise as necessary type of improvement for selected road 
 2 months

links based on traffic count survey.
 

For example TADPRARP and ASL T ­ part C
One criteria for RAR will be that roads selected for construction will
connect to classified roads which either are presently passable or
which will be made passable by GBC within 12 months of construction.
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Time
 

Criteria: a) Same as No.2 a-c above
 

5. SPB develop annual program of work for gravelling unit. 1 month
 

Criteria: a) Select base area and
 
subsequent work areas as those
 
which have largest percentage
 
of highest priority roads
 
(see l.a. above) and which
 
minimize necessary movement
 
of unit.
 

6. Joint GOK-AID review of workplan. 2 months
 

Criteria: a) All above criteria
 

7. Construction Begins (based on first workplan)
 

Criteria: 
 Per No.2 and No.5 above.
 

Work Plans and Reports
 

Annual programs of work will be developed to identify the specific
 
roads to be improved, the proposed type and sequence of the improvement
 
and the proposed plan or evaluation. All work plans will be jointly
 
reviewed by USAID/Kenya and the SPB about 60 days Prior
 
to the start of operations for the relevant period. The first work
 
plan will be prepared and reviewed prior to the arrival of the first
 
shipment of equipment.
 

During implementation of the work plan SPB will submit to AID
 
quarterly progress reports specifying, inter alia, the extent to which
 
the program of work has progressed (Km. gravelled, whole link vs. spot
 
improvements, bridges constructed/repaired, etc.), progress/problems
 
associated with the technical services provided and with procurement,
 
storage and transport of spare parts and equipment, percent of capacity
 
utilization, rate of progress (Km. gravelled per day), and other
 
information as may be jointly agreed upon by AID and SPB. A format
 
for these reports will be jointly developed by the AID-financed
 
Project Engineer and USAID.
 

The purpose of the annual programs of work and quarterly progress reports
 
is to ensure that the project will be successfully implemented without
 
serious delays, particularly on the planning side. It should be noted
 
that, although specific roads to be improved are not identified
 
prior to loan/grant signing, there are numerous roads in the project area
 
that will meet the above established and agreed upon criteria. Thus the
 
possibilities of delays on the planning side are minimized.
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2. Technical Feasibility
 

a. Appropriateness of Technology
 

The gravelling program was debliberately designed by the MOW; 
as a
 
capital intensive operation. Canadian support (three units) is being

provided on thio basis and SIDA, had its support not been withdrawn by

the (OK in order to cover inflationary cost increase on projects already

being implemented, would also have supported this approach. 
 Target

construction is for each gravelling unit to complete 1.6 km of road per

day (one mile) at a sustained rate of 325 km (200 miles) per year. 
This
 
rate of construction can only be completed by an equipment intensive

operation with a minimum, although highly skilled, labor component. AID
 
supports this basic premise. 
 (See also the Economic Analysis section on
 
"Labor vs. Capital - Intensive Methods.") Nevertheless, certain labor­
intensive operations are applicable to this project. 
These include
 
cleafng 
and minor grubbing of the right-of-way and installation of
 
CMPC-cross-drainage.
 

If AID is to assist in financing the gravelling program with the
 
construction targets already established, it is not proposed that AID
 
attempt to change the basic orientation of the program from capital to
 
labor-intensive. 
However, it is planned that additional labor operations

will be introduced as the construction gets underway and as 
project

vii *i tnerv evaluate the project- todetermine what labor substitutions are 
feasible vis-a-vis the high rate of constructicawhich must be maintained
 
on a daily basis.
 

The equipment list proposed for AID financing is presented in ANNEX VI.
 
The basic equipment spread (about 95%) is the 
same as that recommended
 
in the CIDA feasibility report; however, additional items have been included
 
for mobility and effectiveness of the unit, for maintenance of the
 
construction equipment, and to allow for greater use of labor intensive
 
methods wherever possible.
 

Major modifications for increasing the mobility and effectiveness of the
 
unit are increases in the number of fuel tankers, service trucks and
 
parts vans, and the addition of project manager's vehicles, a mobile
 
workshop, fuel storage tanks, tools, radios and a low boy tractor-trailer.
 
Major modifications to allow for a more labor intensive unit are the
 
deletion of one front end loader (loading some dump trucks by labor)

and the addition of water storage tanks for labor camp and flat bed trucks
 
for transport of workers.
 

The equipment type and quantity selected for one gravelling unit provides

enough capacity 
to maintain the rate of one mile of gravelling of road
 
per 8-hour working day. Based on net available working time per unit
 
per year, an estimated 280 miles of road gravelling can be completed each
 
year.
 

While the CIDA funded gravelling unit will be operating in other provinces

and will be emphasizing improvement of whole road links, REDSO/EA engineering

staff have determined that the equipment proposed for this project is
 
I/ Coriugated metal pipe culvert
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appropriate for the topography of Western and Nyanza provinces and
 
for the three types of road improvements described above. It should be
 
noted that certain adjustments in the AID list may be made if considered
 
warranted by the experience gained in initial operation of the CIDA
 
units which are scheduled to commence work prior to final ordering of the
 
AID-financed equipment.
 

b. Equipment Maintenance and Spare Parts Support
 

The AID-financed gravelling unit will have sufficient maintenance support
 
equipment on-site to enable repairs to be carried out on all equipment and
 
vehicles up to the third echelon level of maintenance. Major overhauls
 
and rebuilds (4th and 5th echelon) will be undertaken at dealer service
 
points or the central workshop at MOW in Nairobi. In addition, MOW has
 
256 permanent maintenance camps established throughout Kenya, 61 of which
 
are in the project area and also available for equipment repair.
 

Because of the equipment and intensive nature of the work, availability
 
of and timely access to spare parts are major factors for successful
 
operation of the field gravelling unit. Orders, in-country deliveries/
 
transportation, storage and installation of the spares have in the past
 
represented major constraints for the efficient functioning of an equipment
 
f.eet in Kenya.
 

There are generally excessive delays in ordering spare parts under the
 
existing procurement system simply because of the amount of bureaucratic
 
"red 	tape" involved. The most critical element in the procurement system
 
is a requirement that parts costing over $ 2,500.00 must be purchased
 
via a lengthy competitive process involving in-country and, frequently,
 
inernational bidding. To address this constraint it is proposed that
 
All) fund spare parts equivalent to 60 percent of the FOB value of the
 
total equipment purchased. This level of funding is intended to ensure
 
sufficient supply of spare parts during the four-year life of the construction
 
phase of the project. To avoid problems in procuring this volume of
 
spare parts, procurement under this project will be undertaken by an
 
independent overseas procurement agency (e.g. AAPC) under a contract with
 
the GOK. For timely ordering and delivery of spare parts for this project
 
the following system will be followed:
 

(a) fast moving spares will be ordered and received in
 
conjunction with the initial consignment of equipment
 
and vehicles;
 

(b) phased procurement from the U.S. combined to the extent
 
available with off-shelf procurement through authorized
 
dealers in Kenya; and
 

(c) 	certain hard-to-obtain spares will be airfreighted from
 
the U.S. or bonded warehouses.
 

The system described above is intended toavoid the high degree of non-use
 
normally experienced when all spares are ordered as stock items with
 
equipment.
 

http:2,500.00
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Problems encountered with in-country delivery/transportation under
 
existing HW arrangements result from the unavailability of adequate

transportation fleet for transporting spares from port-of-arrival to
 
storage warehouses and from warehouses to specific worksites. To address
 
this constraint the present project will be self-sufficient in transportation
 
fleet for spare parts.
 

Problems encountered with parts installation result from lack of sufficient
 
numbers of adequately trained mechanics at the provincial level workshops

and at worksites. 
 This problem will be addressed by providing a mechanical
 
engineer with the AiD gravelling unit where it is expected that 80 percent

of repairs can be made. As stated above, major overhauling and rebuilding
 
will be undertaken either a provincial work camps or at the central workshop

in Nairobi. Performance in repairs at these levels should improve with the
 
expanded and improved staff training program implemented by STD which will
 
produce increasing numbers of trained mechanics.
 

To avoid problems of not having adequate storage space for the volume of
 
spares to 
be ordered (60% FOB value) and of storing parts for US gravelling

equipment with other makes of miscellaneous equipment., the loan agreement
 
will include a covenant wherein the GOK will provide a separate storage
 
warehouse/store for spare parts provided under the :.oan.
 

The MOW's existing maintenance capability supplemented by the spare

parts support program outlined above and the availability of U.S.technical
 
assistance for maintenance supervision (see section d.3 below) will keep
 
the AID-financed equipment operating at the level needed to meet construction
 
targets.
 

c. Road Maintenance
 

1) Requirements
 

Both the design standards and construction methodology of the roads
 
being built under the gravelling program will require the MOW to
 
provide a closely controlled and adequately financed follow-on program

of road maintenance. This is necessary both to protect the initial
 
investment and maintain the "as built" character of roads developed

under this program, The proposed design of the road surface is such
 
that with each passing vehicle there is a proportionate loss of surfacing

material. Although dependent on traffic volume, the extent of loss
 
of surfacing material will be such that at the end of year three
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four, or five, from 50 to 
75 percent of the surfacing material may have
 
disappeared.
 

The SIDA report states that the MOW has established an as yet-to-be-tested
maintenance program, whereby roads gravelled under this program will be
regravelled under a maximum five-year program cycle. 
The cycle would be
shortened by one 
to three years dependent upon wear conditions from daily
traffic volume. 
This means that regravelling will be effected on every
kilometer of road built/upgraded on a schedule of every three to five
years. 
 In addition, routine annual maintenance of the roadway would
include planned dragging of the roadway 12 times a year, blading by grader
and gravel patching four times a year, cleaning of ditches and culverts,
all to be accomplished by the MOW.
 

However, an AID analysis of projected traffic levels and of the proposed
maintenance program revealed that regravelling operations will be
required on every kilometer of road built on a schedule of every six to
ten years and that regular maintenance operations should be made more
labor intensive. At projected traffic levels, the roadways should be
patched by hand 12 times a year and bladed by a grader only once or twice
a year. 
A more detailed system of regular maintenance and rebuilding

opcrations is - discussed below
 

2) Performance
 

The MOW's capability to adequately maintain the roads proposed for
gravelling under this program is by and large dependent on:
 

(a) adequate budget allocations from Treasury to perform

routine maintenance and the required regravelling cycles,

as well as 
funding from Treasury for (i) replacement of
road maintenance equipment, (ii)procurement of additional

units of equipment to meet expanding needs, and (iii) the
POL and spare parts necessary to keep the existing and

expanded fleet of equipment operational;
 

(b) adequate numbers of trained personnel to operate an expanded

road maintenance program.
 

With respect to annual GOK budget allocations for road maintenance, available
data indicate a relatively high request/approved ratio, i.e., historically
the MOW has received on an annual average basis more than 80 percent of funds
requested for maintenance of all roads in Kenya. 
According to the CIDA
report, however, the budget experience for regravelling programs has been
less satisfactory and in fact is described as more of a constraint than
actual capacity to do maintenance work. 
In part in the last two to three
years this is 
a reflection of an anticipated earlier start up of the GBC
program and consequent deletion by the Ministry of Finance and Planning of funds
for regravelling and maintaining GBC program roads.
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The MOW forces and budget have so far been inadequate to the task of

maintaining the D and E roads which were generally of poor quality

when added to the national system in 1971. 
 In the present condition
of some of these roads (unculverted, undrained, unsurfaced) maintenanc
 
really means rebuilding; the annual cost of 
maintaining an undrained

earth track can approach its construction cost 
and it would still be
impas;ah le after the rain. The CBC program will reduce the cost ofmainLtclaince on a road of this type to achieve an all-weather standard,

although more MOW effort then is presently being expended is required
 
to keep them in good condition.
 

The roads upgraded by the GBC unit would be maintained by an expanded

M.O.W. work force in the project area. A training school in Nairobi
 
is now functioning and is currently undergoing expansion of plant,

facilities and faculty 
so as to produce the increased number of
 
operators, mechanics and artisans necessary to the 
success of these
 
interrelated programs. 
 Financing and implementation of the school
 
is assured by S.I.D.A. and others (see Section III.A.2.d. below).
 

The present maintenance allocation for D and E roads in the project area

is t804,000 or £130 ($310) per km. 
This money is not presently spent
on maintaining the D and E roads, as 
part of it is spent on higher-priority

road maintenance and part on 
the road "regravelling" program which the

GBC is supposed to supplement. Therefore the actual amount 
spent on D and
E road maintenance is closer to 
£100 per km., and the lower-traffic
 
roads receive hardly any maintenance.
 

'he inadequacy of maintenance funds is witnessed by the condition

of the less-travelled 1)and E roads and by the present necessity

of the provincial MOW 
 to forsake the use of its available machines
6 months of the year due 

for 
to lack of funds. There is a clear capacity to do more maintenance with additional operating funds using the same personnel


and equipment. 
This problem has been exacerbated recently with the

allocation of 54% of requested funds in 1975/76 
as compared with 807% in
 
previous years.
 

The allocation procedure for budgeting used at present is based on road
traffic levels and 
starts from £1OO/km/yr in the lowest category and

rises 
to £160 and £210 for the next two higher -itegories. The present

D roads are found mostly in the lower category but some roads appear

in the two higher categories. 
 Almost all E roads are relegated to the
 
lower budget level.
 

It is estimated that an additional $210 (£90) is reqiired per km in order
 
to keep the project roads in good condition. This implies an increase

of 90x1300= £117,000 per year to maintain the roads to be improved by

this one GBC unit over present budget conditions. At project completion

this represents an increase of 15% 
in the budget for D and E roads.
 
This amount would increase proportionately with additional GBC roads

if they are properly maintained and it will increase with price inflation.
 
The whole impact of course will not be felt until the end of the 5 year

project period.
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This represents an increase of 3% per year (or 6% per year for 2
 

units) which may be possible with an adequate effort by the Ministry
 

of Finance and Planning and the MOW. Within the present budgeting
 

structure, this increase cin be accomplished by upgrading the project 

This increase may in fact be partly justifiedroads two categories. 

by a traffic increase which would upgrade the budget category in
 

any 	 case. 

However, the projected increase in required maintenance allocations
 

is clearly more significant for more than one gravelling unit working
 

on other (non-project) D and E roads. Also, the additional maintenance
 

requirements for RARP roads and the ongoing maintenance requirements
 

for RARP roads and the ongoing maintenance requirements for other
 

(class A, B, and C) roads are important factors in determining the
 

amount of effort which the GOK can make for road maintenance.
 

The following attempts to estimate the impact of the GBC and RAR
 

the country-wide road maintenance allocations. The figures
program on 

below do not include allowances for inflation.
 

AID-Funded GBC Unit
 

Year Incremental Km. Incremental Maint. Cumulative % Increase 

1978 325 £ 29,250 £ 29,250 2.3
 

1979 325 29,250 58,500 4.6
 

1980 325 29,250 87,750 6.9
 

1981 325 29,250 117,000 9.1
 

1,300
 

i, 	 Average incremental maintenance requirements estimated at
 

£90/km.
 

2/ 	Base year (1975/76) routine road maintenance allocations
 

for roads in the Western and Nyanza Provinces is about
 
£1,279,728 of which £804,000 or 62% is for D and E roads.
 
Percentage increase is over total provincial road maintenance
 
allocations.
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1/Overall RARP-= 

Year Incremental Km. Incrementa12 / Cumulative % Increase 
Maint. 

1978 
1979 
1980 
1981 
1982 

1,206 
2,150 
3,014 
3,330 
3,33 

£ 60,300 
107,500 
150,700 
166,500 
166,500 

£ 60,300 
167,800 
318,500 
485,000 
651,500 

.9% 
2.6 
4.9 
7.5 
10.0 

13,030 

Assuming that the revised GBC program will consist of five units

operating at a capacity of one mile per day for 325 days per year,

this 	would give a total incremental allocation for routine road

maintenance resulting from the total GBC program of about £585,000
 
over 	a 4-5 year period. 
Adding this increment to the incremental
 
requirement resulting from the RAR program (£651,500 over a five-year

program) results in a total estimated incremental allocation for

routine maintenance of about £1,236,500 or about 
a 19% percent increase
in base year routine maintenance allocations, without inflation. 

The above figures assumes 
that M%1 will perform maintenance tasks for

the GBC project roads following existing maintenance procedures.

In preliminary analysis for the AID component of the RARP, the maintenan
 
procedures for all secondary and minor roads were studied. 
The analysis

shows that MW organization for maintenance on these roads is

essentially identical to its organization for maintenance on higher

priority (higher ADT levels) roads. This procedure depends on use ofpermanent employees in work camp situations in which housing is provided
and relatively heavy use of motorized vehicles for transport of
unskilled labor for relatively short distances. While this type of 
procedure is applicable for major trunk road maintenance in which work
 
crews will travel longer distances and will maintain roads with

significantly higher AI)T levels, a different maintenance procedure
would be more effective and economic for secondary and minor road
maintenance. AID has proposed the basic elements of such a maintenance
 
system to 
the MOW, which agrees that its present maintenance procedures

for lower classed roads should be reorganized. Preliminary projections

show that with some restructuring of the maintenance procedures,

adequate maintenance for all existing classified roads in the project

area 	could be assumed within present levels of maintenance allocations.
 

I/ 	 The AiD Rural Roads Systems project will construct approximately
 

2 800 km or 6% of RARP road.
/ Incremental maintenance requirements are estimated at £50/km.
 
3
_/ 	 Base year country-wide (1975/76) routine maintenance allocations 

for all roads is £6,513,366. 
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AID is proposing a system (or some variation thereof) involving
 

considerably less use of motorized vehicles for transportation
 

(replacing them with bicycles) greater use of casual/day labor
 

rather than permanent labor (reducing amount of funds spent on
 

under or un-utilized labor and housing), greater use of mainte­

nance engineers and inspectors to ensure quality control and more
 
use of hand maintenance.
 

The above proposed system would significantly reduce and, depending
 
on the extent to which it is implemented in the various provinces,
 
possibly eliminate the projected increases in the maintenance
 
allocations for Class D and E roads. Presently there ar no road
 
maintenance allocations for unclassified (RARP) roads. 1/ Therefore
 
construction of additional kilometrage of unclassified roads and
 
stipulation that they be adequately maintained will require that
 
incremental maintenance funds be requested by MOW and allocated by MOFP.
 

To assist the MOW in restructuring its maintenance procedures for
 
low Class D and E roads and in developing an appropriate system for
 
maintaining RARP roads, AID is proposing to incorporate a very small
 
technical assistance component for rural road maintenance in the
 

AID-funded RARP. This component of the AID project would establish
 
and test a pilot rural roads maintenance system which, if successful,
 
would be phased-in over the total project area over the life-of-project
 
which possibly could be replicated in other provinces. Replication of
 
such a maintenance strategy could have significant impact in enabling
 
the GOK to meet incremental maintenance requirements resulting from its
 
expanded roads initiatives.
 

1/ This is because the maintenance requirements for these feeder
 
roads are so small relative to overall maintenance requirements
 
as to not require separate allocations. Some maintenance for
 
feeder roads is being funded under feeder roads construction
 
budgets.
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Examination of the operations of the MOW Road Department, Road Maintenance
 
Branch, indicates it to be a well organized unit of the Road Department
 
with a high degree of planning and implementation capability. The Road
 
Maintenance Branch, as 
is the case with the total MOW operation, has a
 
high proportion of expatriate engineers, planners and administrators
 
which is reflected in its reputation for high quality performance.
 
Expansion of the Road Maintenance Branch to meet the requirements of
 
the CBC program is now in the planning stage. In fact, the GOK/MOW
 
is fully cognizant of the need to provide additional trained staff
 
not only for construction but for maintenance as well, and has taken
 
the necessary steps, including securing appropriate donor financing,
 
to significantly increase the availability of skilled supervision,
 
plant operations and mechanics over the next five years. These plans
 
are discussed in the next section.
 

In conclusion, it would seem reasonable to make the following judgements
 
with respect to road maintenance: First, while the MOW's proposed
 
regravelling plans outlined above are probably set at unrealistically
 
high levels, it must be noted that as a developing country, Kenya's
 
reputation for overall road maintenance is among the best in Africa.
 
Further, with its present high caliber Road Maintenance Branch as well
 
as programs for increasing trained manpower availability, there is no
 
reason to expect any diminution in the MOW's capacity to do maintenance
 
work. Second, while there is no way to guarantee in this paper that
 
adequate maintenance funding will be available, the GOK, by seeking
 
assistance from CIDA and AID and by committing its own resources, has
 
indicated a relatively high development priority for the gravelling program.
 
Also, the fact that the COK is devoting appropriate attention to assuring the
 
availability of trained staff is another factor which leads one to believe
 
that the prospects for adequate and timely budgeting for road maintenance are good.
 

d. Manpower Analysis
 

1) Training Facilities:
 

Studies and investigations have shown that the MOW, although well organized
 
on 
managerial terms, both vertically and horizontally, presently lacks
 
sufficient qualified personnel, especially at field supervisory grades, to
 
satisfactorily Implement the gravelling program. 
The following paragraphs describe
 
MOW plans for expanding its capacity to train skilled manpower.
 

Within the MOW organization is a Staff Training Department (STD) which has been
 
conducting training operations for a number of years for MOW personnel in the
 
skills necessary to implement MOW programs. The STD is considered to be a
 
well organized and managed department, with a more than adequate planning
 
implementation capability to recruit and train the necessary personnel to fill
 
MOW program,requirements. The STD is headed by an expatriate and contains a
 
high level of expatriate instructors. The capability of the MOW to adequately
 
fund recurrent training costs is not considered a constraint as the GOK places
 
considerable emphasis on training activities in its overall development program.
 



Starting with the initial planning of the Gravelling and Rural Access 

Ronds Programs, in 1974 the HOW recognized that an expanded training 

program would have to be initiated by the STD in order to provide the 

necessary training of existing and newly-hired personnel required to
 

staff these programs. In consideration of training requirements and
 

subsequent donor financing of these programs, an evaluation of the
 

MOW Staff Training Department was funded by the IBRD and SIDA. This
 

evaluaLion conducted in January and February 1975 by ORT resulted in
 

a series of recommendations for training expansion and improved opera­

tions as contained in its Report "Study of Training Need, Road
 

Maintenance, Road Gravelling and Rural Road Program, Kenya," dated
 

October 1975. Concurrent with the publication of this report was a
 

second report prepared by the Department Head of the STD, titled
 

"Staff Training Department, Review of Current Activities and Pro­

posed Expansion," dated September 1975.
 

These two reports concluded that (i) additional training facilities
 

needed to be constructed; (ii) additional training equipment needed
 

to be procured, and (iii) expansion of the training staff was required.
 

Estimated total cost of the five-year training expansion program is
 

$4.6 million, of which $2.2 will be financed by the IBRD, $1.2 by
 

SIDA and the balance by the UK and GOK. The expansion program will
 

consist of the following components:
 

An increase in the current number of instructors/administrators
(a) 

from 44 to 72.
 

(b) 	Expansion of STD facilities (additional dormitories, class­

rooms/workshops, laboratories, stores, etc.)
 

(c) Acquisition of training equipment (heavy road maintenance
 

equipment, audio-visual and teaching aids, etc.).
 

2) MOW Staffing Needs and Availabilities
 

By 1980, total trained manpower requirements of the gravelling program,
 

the rural access roads program and road maintenance will reach an
 

estimated 5,900 employees. This demand is expected to be filled by
 

the combination of trained MOW staff existing at the end of 1975 which
 

totalled 2,162 and increased output from the expanded STD facilities
 

which, as shown in the following table, will add an additionai 3,744
 

trained employees to the MOW staff.
 



TABLE.11
 
Annual Output of STD b, Major Categorv, 1976-1980,
 

and Existing Trained Staf . of 12/31/75 -

Road 
Supervisors 

Equipment 
Operators Mechanics 

/ 
Other - Total 

1976 75 250 193 236 754 
1977 184 250 193 300 927 
1978 184 250 193 289 916 
1979 92 244 193 233 762 
1980 - - 197 188 385 

Total 
1976-1980 535 944 969 1,246 3,744 

Total as of 
12/31/75 535 270 ' 350 1,007 2,162 

1,070 1,264 1,319 2,253 5,906 

1/ 	Drivers, surveyors, storekeepers, welders, auto-electricians, etc.
 
Source: IBRD
 

With its increased capacity, the STD should be fully capable of not
 
only meeting total skilled manpower requirements but also of allowing

nn orderly phasing of trained personnel into the CIDA and AID gravelling
units which are expected to be fully mobilized by mid-1977 and mid-1978,
 
respectively.
 

3) 	Technical Assistance
 

it is proposed that AID grant finance 
 expatriate personnel at super­
visory and operational levels in the MOW to administer and implement

the AID project. The technical assistance component will, therefore,
 
provide the following:
 

(a) One project engineer at MOW headquarters level, working

within the Special Projects Branch on the gravelling pro­
gram for five years. The project engineer will assist in
 
selection of final equipment list, preparation of specifica­
tions for equipment procurement, establishment of road
 
gravelling priorities and coordination between field
 
activities and MOW headquarter operations.
 



-70­

(b) one engineer/construction superintendent at field level
 
and in overall charge of the gravelling unit operation
 
for four years.
 

(c) 
one master mechanic in charge of overall mainterance, on­
the-job operator training and perforti4r.ce of the equipment
 
locaLed within the gravelling unit for four .
 

e. Reasonableness of Cost Estimates
 

Cost estimates used for equipment and technical assistance are based 
on prices of equipment and consultants for recent (cad-1970)AID­
financed projects for Kenya and adjacent countries in thL Eastei'n 
Africa area. 

Cost estimates for GOK/MOW inputs for labor, POL and related itelas
 
are based on 1974 prices also contained in the CIDA report and updat.ed
 
to reflect increases in POL, materials and labor, through January 1976.
 

A price escalation factor of 1.5 percent per month and a concingency
 
factor of 10 percent have been added to basic cost estimates for
 
equipment.
 

f! Environmental Impact
 

An assessment of the potential environmental impact of Lhic, P'o!rMim
 
indicates that no significant problem areas exist or are likely to
 
develop. See the Environmental Annex for details.
 

g. Sunmmary Conclusion
 

1) Sunmiary Conclusion
 

The engineering analysis prepared by CIDA and SIDA, along with MOW,
 
has been reviewed in detail by REDSO engineering ard determined to be
 
consistent with sound road engineering principles applicable to
 
facilities desired by GOK for the gravelling program.
 

2) Section 611(a)(i) of the FAA related to firm cost eaotzntes is con­
sidered to have been satisfied. Engineering plans, due to the aature
 
of the construction, will be developed by the project engineer during

the first year mobilization stage of the project. Typical cross­
sections for the road improvements have been establisheci by the MOW along
 
with standard drainage designs. Section 611(e) related to the
 
effective maintenance of the improved road facility is determined
 
to be satisfied with regard to the capability of the Roads M'antcnance
 
Branch of the Roads Department, MOW, to perform the required follow-on
 
maintenance. Assurances regarding the availability of adequate main­
tenance funds for the AID financed gravelled roads will be proviced
 
as a covenant in the Loan Agreement.
 

http:updat.ed
http:perforti4r.ce


B. 	 Econcmic Analysis 

This section is organized into a discussion of econcmic benefits, trafficthreshold analysis, cost-benefit analysis, incidence of benefits, and labor 
vs. 	 capital-intensive methods. 

1. 	 Benefits to be Derived from the GBC Program
 

Both econaimic and social benIefits are 
derived from the GBC program. Onlythe 	economic benefits are discussed here. (See section III.D. for 	socialbenefits). The economic benefits be classifiedcan as direct and indirect,and 	 they apply to road users and non-road users. 

a. 	 Direct Road User Benefits 

These benefits are the user cost savings which accrue to the vehicle operatorsor ovners whose vehicles use the road. These benefits have been estimatedby the MI in terms of standard road types based on an updating of a tablein the Scandia-consult report. l/ This updating was done by simply multiplyingall 	the figures in the table by-l.49 to take into account price changes sincethe 	original figures were calculated. 2/ 

The 	estimated average savings per vehicle are shown in table 12 below for
each improvenent type. Supporting conputations are presented in Annex IV.
 
Present road surfaces range from very poor to good on D and E roads in theproject area. For the purpose of this analysis an average intermediatestate of Gl was chosen as the base condition on good soils and GO for poorsoils. Future surface condition is assumed to be maintained at a G3 level (good)for 	gravelled roads and at G2 for those earth sections of a well-maintained
link with spot improvements. Sealed portions of a gravel road are calculated
at bitumen standard (although higher costs due to mountainous terrain are
 
accounted for).
 

b. 	Direct Benefits to Non-Road Users
 

This category includes maintenance cost savings due to the lower effort neededto keep the improved road in good condition. Since there are not enoughmaintenance funds allocated to keep the present D and E roads in good condition,these savings are some what academic, although additional maintenance fundswould have a high economic return (much higher than the present project). There­fore these benefits will not be realized (except through better-maintainedproject road links and lower user costs) and a higher maintenance expenditure
is included as a project cost below. 

i_/ 	 SIDA, Improvement of oads in Kenya-Technical Economic and Financial 
Evaluation (April 1974).
 

2/ 	 This procedure is not accurate for different vehicles but is adequate for
the overall average used in this P.P. 
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TABLE 12
 

Weighted Average User Cost Savings Per Vehicle _/
 

Inprovement Savings per vehicle 2/
K. shs. SU.S. 

a) MOWJ standard (GI to G3) .250 .0298 
b) Spot Improvement (GI to G2-G3) .189 .0225 
c) Sealed Grades (GI to G3 in mountainous .405 .0482 

terrain + 20% bituminized) 
d) Mal standard on poor soils (GO to G3) .354 .0421 

1/ This procedure is not accurate for different 
vehicles but is adequate for the overall 
average used in this.P.P. 

2_/ See details in Annex IV. $1 = 8.4 shs. 
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TABLE 13 

Additional Benefi-.s -duced by the GBC Urit 

(000's of US dollars) 

Yeu' 
Benefits ef 
IEAR Program _ 

RAR Benefits 
Attributable 

21 
to -BC 

Benefits of 
IAD Program 

3/ 
-

IADP Benefits 
Attributable to GBC­

1978 -

1979 -... 

19a80 15.9 0.3 182.2 8. i 
1981 50.0 1.0 1068.2 19.6 
1982 175.4 3.3 3138.7 33.6 
1983 45.7 8.7 7438.1 51.7 
1981 976.8 18.6 10281.2 60.8 
1985 1791.7 34.1 12435.2 66.9 
.936 2945.7 56.0 13664.0 70.1 

1987 1,211.4 80.1 13664.0 70.1 
19088 5004. 4 106.4 14773.7 72.9 

1989 7231.9 135.4 14773.7 72.9 
1990 8805.3 167.2 14773.7 72.9 
1991 10635.5 202.0 14773.7 72.9 
1992 12631.6 239.8 14773.7 72.9 
1993 111354.5 272.6 14773.7 72.9 
1994 17187.9 326.4 14773.7 72.9 
1995 19761.6 375.3 14773.7 72.9 
1996 22566.2 428.6 14773.7 72.9 
1997 25609.8 486.4 14773.7 72.9 
1998 28912.*7 549.1 14773.7 72.9 
1999 32641.6 619.9 14773.7 72.9 

2000 36851.4 699.9 14773.7 72.9 
2001 41604.1 790.2 14773.7 72.9 

Total 294,923.1 5,601.2 )268,703.4J1,401.5 

1/ From Table 3 Annex 7 of the IBRD project appraisal report for the RARP of Feb. 1976.
Kenyan pounds were converted to shilling.($ 2.38 = 1 KE.) 



-76-


Contination Table 14 - Footnotes 

2/ 	 Assuming that 33%a of the RARP is in the project area (0.33 RARP benefits
in area x 0.58 benefits attributable to GBC program = 0.019 tims
 
total RARP benefits shown in column 1).
 

3/ 	 Frcau table I annex 16 of the IBRD project appraisal report for the IADP 
of January 6th, 1976. Kenyan shillings were converted to dollars at 
the ratio of 8.4 shs = $1. 

4/ 	 Assuming that half the IADP is to take place in the project area (0.5
benefits in project area x benefits attributable to the GBC program).
Earlier benefits are attributable in higher proportions to the GBC
inprovewnt due to the GBC investnent concentrated in the earlier 
years. GBC represents 4.4%of project area IADP costs in 1980,
declining to 0.5%in later years. 
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,A=- 14 

Benefits -:r-:_. ?- oct 

(COO' cf dolars) 
User Ccst s -. - L/ 

m.CW 2/ Spot Sealed - .cor 2 Total related nelareid Tota 
Year -tandard LGrovrnt Grades Sois Savings -er.efits Be-fits Ber.efizs 

1 9 78 .......
 
1979 97.9 92.. 66.5 
 0 246.5 ­- 246.5
19S0 125.4 225.0 119.4 0 469.8 0.3 ,. 
 479.2
 
1981 292.3 355.4 
 128.9 0 766.6 1.0 19.6 787.21982 353.s 548.0 139.3 0 1041.1 3.3 33.6 1078.0i983 431.1 715.5 150.4 48.9 13L5.9 8.7 51.7 14C6.3
198 * "1453.6 19.5 60.9 1533.0
.1385 
 1569.9 34.1 66.9 1670.9
 

1695.4 
 56.0 70.1 1821.5
1987 
 1831.1 
 80.1 70.1 1981.3
1988 
 1977.6 106.4 72.9 2156.9

1983 
 2135.8 135.4 
 72.9 2344.1
1990 
 2306.6 167.2 72.9 2546.7
 
i.s91 
 2491.2 202.0 72.9 
 2766..

1992 
 2690.5 239.9 72.9 3C03.3

1993 
 2905.7 272.6 72.9 
 3251.2
 
1994 
 3138.2 32S.4 72.9 3537.5
1995 
 3389.2 375.3 72.9 3837.4

1996 
 3660.3 U29.6 72.9 4151.9
1997 
 3953.2 486.4 72.9 4512.5
1998 
 4269.4 
 549.1 72.9 4891.4

1999 
 4611.0 619.9 72.9 5303.3

20C0 
 4979.9 699.9 72.9 5752.7

2001 
 5378.2 790.2 72.9 
 5241.3
 

Ttal 
 58306.7 5601.4 
 1401.5 65309.6
 

l/ based cn calcu atins shcw -nAmxxIV and zable Z i._Zial ccndiicns will 
vary fron GO to 22 pendi-ig cn weather -nd mzinanr-_.

2/ assuming an averag_ --rafic cf 90 AL in the ocening year and 8% ."nual grt-ch
3/ assuxing an average traffic of 50 ADr is adiieved in trhe pening year a.d 

8%anua -­
4/ gee table 2 
5/ assuming an average traffic of 60 AMI' is achieved in cpenirng year and A% 

annual g-rowt-. 
all user ccst savings am assumd to grcw at 8%after 1983, but cnly 
the total is shcwn. 
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3. Cost of Alternative Improvenvnts. 

The cost of four alternative improvements are estimated in relation to 
the cost of the MOWJ standard improvement. The four alternatives are: 

a. 	 MIW Standard (5.5 m. gravel surface with 1.2 m. shoulders and good 
drainage) 

b. 	 A 3.5 m. gravelled surface with the same drainage as above. 
c. 	 Spot improvcments averaging 20% of the length, based on two low sections 

with culverts per kn. and 100 m. of earth work and gravel on each. 
d. 	 MO0W standard with a bituminous seal on high grades (8% or more) in 

intensive rainfall areas. 

The costs for each are shown in Table 15 below along with the key assumptions. 

TABLE 15 

ESTIMATED CONSTRUCTION COSTS BY ALTERNATIVE IMPROVYEMENT TYPE 
MOW standard 

MOW Standard 3.5 m. Gravel Spot Improvement 
with sealed 
grades 

derivation I.	Mal estimates 1. 30% of gravel 1. 20% of length 1. 20% of 
of GBC pro- haul cost is sa- improved length 
gram costs. ved or 12.5% of sealed 

total costs. 2. unit costs 150% 
higher. 2. 	 10% higher 

unit costs 
due to 
terrain 

3. 	 100% 
additiona 
costs on 
sealed
 
areas.
 

cost/km. $ 7,700/Km* $ 7,100/km $ 3,900/kn $ 1O,200/Km 

In poor soils such as black cotton soils this cost may be doubled dua to
 
addition of costs 	of excavation of the existing soil. 

These costs are used in the following economic analysis except for the 3.5m 
gravel alternative. This alternative is only 8%cheaper than MOW standard 
and incurs other costs due to higher maintenance and accidents which offset 
this savings. Therefore this alternative is eliminated on cost-effectiveness 
grounds. 
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4. 	 Cost-Bernfit Analisis 

Based on the nurber of kilometers identifiedLn section II.B.2. 
that are eligible for the GEC iLprovement, a set of 2000 km. of the 
highest priorities were selected, and allocoated to each year of -the 
program in Table 16. This allocaticn takes intCo account the progri-n-i.-g
constraints which favour inproving lower-priority links located near cerrdin 
high-priority links in order to minimize the transportation and related 
downtime of GBC equipent. 

Ilh, total benefits to road users are shcn in Tablel4 These were 
obtained by multiplying the kilomters in each category by the unit 
benefits per vehicle in Table 12 and by 365 times the traffic level cn the 
link. The opening year traffic is assured to be an average of 50 ALT,
 
on spot irprcved links, 90 A T cn MOW standard IikJcs 
 and 60 ADT cn poor
soils links. This traffic is assured to increase at a rate of 8% per year
during the period after irrrovement. 

The total costs associated with the ii.rov._nt schedule in Table 16, 
are shown in Table 17. An additional regravelling cost of 45% of the initial
ccnstructicn cost is added in three 5-year cycles after ccnstructicn. -Anual 
maintenance costs are assumed to increase by $210 per kilometer as shown in 
table 18. J 

The total cost including regravelling and annual maintenance costs are 
shown in Table 18 . The resulting total costs and benefits and the stream
of net belief its are surmiarized in Table 19. The evaluation period shown 
in this Table averages 23 years in order to take into account the staging of 
construction over a five-year period. The net value of the proposed
project when discounted at 10% is $210,000 and the economic rate of 
return is 10.2%. 

This relatively low rate of return is the result of the orientaticn 
of the project toward providing access to isolated small holders alcng
presently non-all-weather roads. It is possible that the response of these 
small holders, particularly in the areas where LADP inputs and the credit 
provided by ASL I Part C is available, will be sooner and more wide-sDread 
than .the relatively conservative assumpticns used above. This can onlV be
determined by reans of the evaluation program described in Secticn IV-C. 

l/ 	 The- maintenance of the iL-proved roads should be sufficient to keep the 
road surface in good condition. As traffic increases this cost 
increases. However the costs of maintaining the present earth roads

"even in a poor but passable state is assuer! 'to increase at a slightly
higher.rate than maintenance costs on the irproved road, so that the 
differential maintenance cost remains constant. 

This simplifying assunption undoubtedly under-estimates the benefits of 
the improvenent, as much higher maintenance cost would be required to 
keep the earth road in its present condition at higher traffic levels. 
Under the assured costs the actual condiicn of the earth road would 
decline, leading to significantly higher base user costs and, therefore,
much higher user cost savings than thcse shown in Table 14. 



TABLE 16 

Kilcmeters !Th-ovedby Type of .-- verent 

mDW. Spot I- MOW standard .MCW s-=andarvdYear YaSta.ad proverents witi sealed cr, -., soT,.-.. se '-zA. Tocal <i lomea erSgrades
 

1978 100 200 so 0 350­
1979 20 400 30 0 450 
1980 150 200 0 0 350
1981 50 400 0 0 450 
1982 so 300 0 50 400 
Total 370 15C0 80 50 2000 

/ .Ammingso that a1. of category A is acconmlishedin the fLrst two years. Total for cne GBC unit only. 



TALE. 17 

Costs of the ?=oect 

(000's of dollars) 

moW 
Stndard 
($7,700/k~n) 

Ccnstructicn and Reravelling Ccsts ./ 
Spot Sealed Pcor 
l____-_'nt Grades ISoils 
($3,oUoi]-S) ($10 200/Cn (15,4CUI0,, 

Main-
tenance­

1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997
199 81999 

770.0 
154.0 

•1155.0 
385.0 
385.0 
346.5 
69.3 

519.8 
173.3 
173.3 
346.5 
69.3 

519.8 
173.3 
173.3 
346.5 
69.3 

519.8 
173.3 
173.3 

....-

780.0 
1560.0 
780.0 
1560.0 
1170.0 
351.0 
702.0 
351.0 
702.0 
526.5 
351.0 
702.0 
351.0 
702.0 
526.5 
351.0 
702.0 
351.0 
702.0 
526.5 

_ 

510.0 
306.0 
0 
0 
0 
229.5 
137.7 
0 
0 
0 
229.5 
137.7 
0 
0 
0 
229.5 
137.7 
0 
0 
0 

0 
0 
0 
0 
770.0 
0 
0 
0 
0 

346.5 
0 
0 
0 
0 
346.5 
0 
0 
0 
0 
346.5 

73.5 
168.0 
241.5 
336.0 
420.0 
420.0 
420.0 
420.0 
420.0 
420.0 
420.0 
420.0 
420.0 
420.0 
420.0 
420.0 
420.0 
420.0 
420.0 
420.0
42g. 0
420.0 

2000 
2001 -

- 420.0 

420.0 

Total 6695.6 13747.5 1917.6 1809.5 9219.3 

I/ 

2/ 

Based cn the niber of kilcreters shcwn in t&e Table 4. Regravelling
costs ar-e 45% .caistructicn in years 6311,16. 

From table S. "The addirinal maintenance =st differential is assmed 
ca-stant althcug the tctal will increase with traffic 

Total 

Costs 

2133.5
 
218.0
 
2176.5
 
2231.0
 
2745.0
 
1347.0
 
1329.0
 
1290.8
 
1295.3
 
1466.3
 
1347.0
 
1329.0
 
1290.8
 
1295.3
 
1466.3
 
1347.0
 
1329.0
 
1290.8
 
1295.3
 
1466.3

420.0O 
420.0
 

420.0
 
420.0
 

33389.2
 



TABLE 18 

Additicna!Maintenanc Ccsts per Year 

Cumulativeif 
Year kizaeer added cos:' pe± Kn.. Total added ccst er year 

1978 350 $ 210 73)500 
1979 800 210 168,000 
1980 1150 210 241,500 
198]. 1600 210 336,000 
1982 2000 210 420 CO0 

1I/Based cn M0W estimates less estiLm.aed actual miLn-nance. 
This is 240-30= $ 2-1Q/Km. for low trafzic (less e. 00 A ) 
At Uphier traffic levels at (100-20O ALT) there is additional 
maintenance cresen:Iy caried cLrt so twa: "he dferen.ia! of $ 210 r ins essentiallyem ,--e sarme even for hi er :raffic 
volumes.
 

http:dferen.ia
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TABLE 19 

Costs and Benefits of the GBC Pr-orar 

(000's of do.Jars) 
1975 

Year Total Costs Total Benefits- Net Benefits 

1978 2,133.5 - (2,133.5)
1979 2,188.0 246.5 (1,941.5)

1980 2,176.5 478.2 
 (1,698.3)

1981 2,281.0 
 787.2 (1,493.8)

1982 2,745.0 1078.0 
 (1,667.0)

1983 1,347.0 1406.3 
 59.3

1984 1,329.0 1533.0 
 204.0
 
1985 1,290.8 1670.9 
 380.1

1986 1,295.3 1821.5 
 526.2

1987 1,466.3 1981.3 515.0

1.188 1,347.0 2156.9 
 809.9

1983 1,329.0 2344.1 1,015.1

1990 1,290.8 
 2546.7 1,255.9

1991 1,295.3 2766.1 
 1,470.8

1992 1,466.3 3003.3 
 1,537.0

1993 1,347.0 
 3251,2 1,904.2

1994 1,329.0 3537.5 
 2,208.5

1995 1,290.8 3837.4 
 2,546.6

1996 1,295.3 
 4161.8 2,866.5

1997 .,466.3 L'512.5 3,046.2

1998 !.420.0 4891.4 
 4,471.4
1999 420.0 5303.8 4,883.8
2000 420.0 5752.7 5,332.72GOJ 420.0 6241.3 5,821.3 

Total 33,389.2 65309.6 
 31,920.4
 

Net-Present Va-lue at 10% $ 210,000; Eccnomic Rate of Return 10.2% 

1/ From Table 17 

2/ From Table 14
 



5' 	 Incidence of Econric Fenefts 
he direct eca-.-cic benefits of the GBC prcgrm willbe fLst received
 

by vehicle ownerls 
 in 	the frn of lower operazing =sts for trips that wcudbe 	made whether a- not there is an liproverent. 1he 	vehiclesare pr:LTrily (49%) rMatus, pick ups 	
using the road 

or buses; a significant n=rber ofcars or jeeps (31%) and som trucks (20%).
 
The cars or jeeps are 
owned Tnstly by relatively wealthy farTmrspegnys '.t'h high cff-f 	 orincos, som agens worziing in rurea! 	

traders and a number of gove~rnmentareas. Cars or 	jeeps will receive approximately25% of the total savings.
 

'The rinat.,tus, buses and pickups are 
mcstly owned by transportersp1iim-irily 	 and areused for public transUcrt,
lower incorme traders, and sonm 

by lcw and middle inccma :a.ers,reDresentatives of 	coc-eratives.extent thatvehicles cwed by cccoeratives cr traders make up 
To the 

the 	benefits go to the coop rhis traffic, allfarn-ers or traders. (This is aof 	vehicles, haever). The mtatus cwers 
very l w pro or'*i 

owners 	 are transporters, usuallywho participate in a very ccuetitive industry (as 	
driver­

mentioned in theScandia-Ccnsult reocrt and the PP). Therefore, sore of the costare 	likely to be passed on savingsto 	the passengers. These vehicles will receive40% of the savings.
 

The trucks cn project roads are 
cwned by transccr'ters and traders,used primnarily to transport 	 and areagricultural roduce and 	ccnsumerscm trucks 	 goods fcr stores.are 	rented by traders, cocperatives and rmreholders. 	 progressive small-To 	the extent 
savings will be 

that these rental rates are ccnetitive scme of thepassed on. Trucks will received 35% of the sav.,ngs.
 
The exact roperti1.s 
 of vehicle ownership is rot known butto 	esti.a te it is possiblerCuiy the pIOportci's as indicated aboveof this project paper. for the purposes
The part of benefits passed on is assumed to be 60%
in 	 this relatively cc:r etitive indus-cry. I/
 
The indirect benefits in term 
 of 	increased agricultural output willaccrue principally to 	the farmer. Since there are only 1% large farmers inthe 	area, They are estimated to receiveAnother estirated 10% will go to traders 

only 5% of these indirect benefits.
and 	transporters, and 20% tocooperatives in the project area.
 

Table 20 contains a surnaxy 
 of the estimates described above.preliminary estimates 	 Theseshould be further verified .nd refined as part of theevaluation program described in Section Iv-C. 

1/ 	 The speed of this passing on of saings f a pertinent concern. 
These mechanism is usually a sl -rise of transport prices, ratherthan an outright reducticn. Therefcre, the 	rate of passing cnon the inflation rate. 	 dependsThe probable period in this case is 2-3 years. 



TIran SIDv:r els 
ReLpia.ent cu 

Trae:s oeaetCceaivst-FrrSai 

al-savings 
cars-%M U 

(25%)4tat C1 i'7.5% 

%0A 

~12.5%~ 

1 % ~ % 

Ot %44% 30 

'4UD 1 5%v -''-

Total-in-ca- 85% 3.2%i1' 

T3tal 

Total 

f at 

%totalc 

miniilo% 

a rs 

-30%: 

' 

9.% 

"65 2 %e '7.B %'" 

+ 3<-'012 % . K 

Total masdcc- -,,- 36d~-.%' ~." " 

Tota 1'ceived 5%5%20 

3-ca Ee-nefits<+33% 

5 

i4 66 

Net %ree 

d' 

24% 

4'% 

1.4%Y 12 5% Z, V62~78~% 46 
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From Table 20 it can be seen that if smallholders and coop farmiers aregrouped together, that groUD will receive alnrst half (43%) of thebenefits. The remainder of the benefits are .divided between transporters(22%), traders (16%), governmrent (11%) and large farmers (8%). Thesefigures ae vry iaprecise but the order of maDnitude 6f this distributionis indicative of the distributicn of benefits to be expected. Thisdistributiai will be checked during the evaluatin program described in
Secticn IV-C. 

The small holders favoured by this program are off tJe main roads andhave had less accoss in the pas to inputs and services, than farmrslocated on the A, B and C rcads. Ccnseauently data frcm sur evs such asthat shown in Annex IV indicate a -cwer'-than-averagepercent of c ODsmarketed and a lcwx-than-average income level fcr these fanners, ccjraredto the project area as a whole (which has $94 - 150 average annual income 
per capita).
 

The additional emphasis on improving non-all-weather roads put forth inthis addendum will shift the benefits even more in favor of the isolatedsmall holder. This emphasis will also favor those districts with lowerper-capita income: South Nyanza, Bungoma, Busia and Siaya. Therefore,more than 80% of the small holders favored by this project are expectedto have income below the $122 per capita poverty level determined bythe IBRD, and nore than 95% of this group are expected to be below theIBRD-calculated minimum acceptable income level of $196 per capita. 
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6. Labor vs. Capita: -Intensive Methods 

It has been proposed that the GBC program be altered in such a way as 
to replace presently capital-intensive (machine) methods of road con­
struction with labor-intensive methods. This alternative appearsnow to 
be economically unfeasible due to higher costs and longer time perioxs
needed to complete construction postponing the stream of benefits to 
a time when their discounted value would not cover the increased costs. 
Hence, using the break-even criterion of the previous analysis, substantially
fewer road links would be eligible for improvement using a labor-intensive
 
approach to construction.
 

Certain operations (e.g., brush clearing, ditching, gravel sorting and
spreading can be done by hand labor as well as by machines. The GBC 
program will employ labor-intensive methods wherever feasible for 
such tasks, since the WgW is abundantly supplied with labor in ccxrarison 
to its equipment constraints. However, the MalJ has also deimonstrato-d a
willingness to hire local day laborers when onthis decision is justified 
a cost basis (i.e., the cost of local labor is less than the cost of 
transporting permanent employees from a base camp to the construction 
site). The MOW has shown considerable sophistication in evaluating such
 
situations on the ground, and the responsibility for day-to-day decision
 
making concerning the use of local labor and labor-intensive methods
 
should remain with them. 

Little is presently known about the unit costs of labor intensive 
methods and the variety of techniques which may be employed. The cost 
of labor-intensive operations has been the subject of a controlled experi­
ment in the project area under AID financing as part of the SRD)P. However,
results of this study were not available for use in the present analysis.
 

The Scandiaconsult report analyzes the operations in the road gravelling 
program additional labor might be employed (a number of operations such as 
bush clearing for roads and quarries, tree, stump and boulder removal,
culverts and drainage construction, and bridge construction are to be
done by labor intensive methods, while other tasks such as compaction
of roadbeds and gravel can only be effectively done by machine). The 
report concludes that at a labor price of Shs. 5/day, the operations
will cost more if done by hand (see p. 79). 

However, the report also notes that shadow pricing might make some of the
operations economically feasible. But because "there is no agreement
with the Ministry of Finance and Planning on how to deal with dhadow 
pricing," because it is highly probable that labor will not be available 
at less than Shs. 5/day and because there is a lack of foremen to 
handle additional laborers, it was concluded that additional labor­
intensive operations are not feasible. The report also recognizes that 
time pressure ( to finish the program in less than 15 years) favors 
capital intensive methods. 
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Increase in total cost when using labor intensive methods
 

Operation 
 Increase in Total Cost
 
1. Preliminary shaping 
 10-207.
 
2. Removal of top soil 
on quarry 
 1-2%
 
3. Digging out gravel 
 107.
 
4. Loading gravel 
 30-407.
 

Spreading of gravel 
 107.
 

We would note that the higher current cost of capital intensivemethods may have altered the situation. However, because labor costshave also risen and because the factors mentioned in the previousparagraph remain in effect, it is probably still not feasible to employlabor intensive methods on tasks which can be more efficiently carried 
out by machine. 

6. Conclusion
 

The economic analysis, based on user cost savings and induced agriculturalbenefits but not including social service access benefits, shows that
the project is economically feasible for a major part of the secondaryand minor road network in the project area. However, perhaps of moreconcern than economic viability based on VOC savings, given the CongressionalMandate and the AID emphasis on the rural poor, is the distribution ofbenefits. The Scandiaconsult report concluded that in Western and 
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Nyanza Provinces most of the savings in vehicle operating costs would bepassed on to passengers and producers in the rural areas. Because of theland holding and population characteristics of these provinces the passengersand producers have a very high probability of being &Trllholders with themajority falling into the categor, of the working poor. The tentative AIDanalysis of the magnitude of annual monetary benefits from farming accruingto these poor- smallholders, if all VOC savings were passed on, indicates alikely ranqe of Shs. 48 to 60 per family. It is also evident that a highpercentaqe of any induced aqricultural benefits would accrue to smallholderswhile for other developental benefits smallholders would probably benefitrelative to their numbers and percentage in the total population. Forall benefits, the major beneficiaries, at least initially, will be the nore progressive svwillholders. 

A final point is that the gravelling program is of varying criticality

to the effect of the rural access roads program which will be undertakenin Western and Nyanza Provinces and which will impact on smallholders. Insome areas the secondary roads are adequate to allow the rural access. 

C. Financial Analysis and Plan
 

1. Introduction
 

The Kenya Roads Gravelling Project will result in approximately 800 milesof secondary and minor roads being gravelled and construction of accanpany­
ing bridges and culverts at a total cost of US $12,262 million. A summary
of the funding is presented below:
 

FUNDING SUMMARY
 
(000 US $) 

FOREIGN LOCAL 
EXCHANGE CURRENCY TOTAL PENCEN1T 

USAID $ 8,00 $1,000 $9,100 75% 

GOK - $3,200 $3,200 25% 

TOTTAL (rounded) $ 800 $4,200 $12,300 100% 

The "SuT mary Cost Estimate and Financial Plan," Table 21, shows the detailsof source and use of total financing. AID will provide loan financing forequipment, spare parts, construction materials and 40% of the total requirement of POL in the amount of US $7.7 mil. AID will also provide grantfinancing for 13 worker-years of technical assistance in the amount ofUS $1.2 mil. and for a special evaluation program in the amount ofUS $200,000 . The GOK will provide US $3.2 mil. equivalent for financinglocal support costs. Inasmuch as the GOK's inputs are 26% of total inputs,
the minimum Host Government contribution required by FAA Section 110 (A)

is satisfied. 



TIME 21 

SUKQARY COST ESTIMATE AND 
FINA;CIAL FLAN 

(000 us $) 

SOURCE 

N 
AID 

'- GRANT 
GOK TOTAL 

FX LC TOTAL FX LC TOTAL FX LC TOTAL FX WC TOTAL 
USE: 

1. Equipment/ 
Delivery 2,348 

i0 
2,348 

-­

200 200 2,348 200 2,548 

2. Spare Parts 1,057 352 1,409 200 200 1,0571 552 1,609 

3. Const.Mater­
ials. 1,653 1,663 75 75- 1,653 75 1,738
 

4. Technical 
Assistance 753 753 753 753 

5. Procurement 364 364 400 400 764 764 

6. POL 352 352 528 528 880 880 

7. Camp Support 240 240 240 24 

.. .. - J -- -- I 
* Exciujive of inflaticn. lloances for inflhtion inluded in contination tau*. 



SUwARY COST ESTIATE AND 
F LNCIAL LAN 

(000 us $) 

SWRCE AID GOK 

FX LOANLC TAI FX GRANTLC_ TOTAl RX .M- TOTAL FX ,PLC TOA4 

USE: (Cont'd) 

S. H.Q. Support 120. 120 120 120 

9. Local Labour 832 832 832 832 

10.Training 300 300 300 300 

ll.'Inflation 855 239 1,094 264 264 855 503 1,358 

12.Contingency 387 38 425 -47 47 403 403 434 441 875 

3. Evaluation 210 210 210 210 

TOTAL (rounded) P,700 .000 7,700 1,4001 1,400 3200 3200 8,1001,200 12.10C 

PERCENT: 64% _ 11% __25% _ 1 
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2. The AID Project Contribution
 

a. Loan Funds
 

Details of the AID contribution are shown in Annex VI. 
 Of total loan
 
financing, US $6.7 mil, 
 or 87 percent, will be utilized to provide

foreign exchange for the procurement of equipment, spare parts,

construction materials and to meet 
the cost of related procurement

service fees. In estimating the cost of this portion of inputs, REDSO

englntering staff utilized the latest available data on actual costs
of hid proposals for similar activities in East Africa. Escalation
and contingency factors were then applied to arrive at a realistic 
estimate for that point in time when firm orders are expected to be

placed. This technique for estimating the cost of project inputs is

sound and provides for adequate funding levels, assuming no change in

inflation rates, unforeseen contingencies, or changes in composition

of the actual equipment and materials requirements. (See also III.A.2.a.)
 

The local currency costs of AID's contribution will also be loan funded
 
at an estimated cost of US $1.0 
million. This sum represents 11 percent

of AID's total project financing and 13 percent of AID's loan financing.

The local currency element will be used to fund 40% of the POL requirements

of the Gravelling Unit and 25% of the total spare parts requirement, thus
 
providing for immediate purchase of spare parts as 
circumstances dictate
 
and a sharing the burden of recurrent POL costs.
 

Although expenditure of loan funds will occur throughout the life-of-the­
project (see Table 22), it is estimated that slightly over 80 percent or
 
11S $6.1 mUl. 
 will be expended by the end of FY 1979 as the equipment,

tnitial spare parts and construction materials are scheduled to be shipped

by January 1978. Expenditures for spare parts and POL will occur until
 
the completion of construction, approximately June 1982.
 

The total estimated cost requirement for POL over the planned four-year

operation is $1,320,000. This estimate consisted of cost of $880,000 and

inflation of $440,000 over the life-of-project. Of this total amount
 
AID will assume responsibility for financing 40% $528,000, which in­or 

cludes $176,000 for inflation. The question is the basis to be used for

reimbursement to 
the GOK for costs incurred for POL. It was felt that
 
the most appropriate basis would be reimbursement of a flat 40% of each
 
years'cost incurred. This basis would be administratively simple and,

in the event that construction was below planned levels early in the

life-of-the-project but higher or equal to planned levels later in the

life-of-the-project, it would still allow full disbursement and complete

loan draw-down for this project element. 
However, the weakness of this
 
basis for reimbursement is that there is 
no phasing of increased funding

responsibility of the GOK and at project completion they would be faced

with assuming a large element of cost in lump sum. 
To address the issue
 
of phasing increased GOK financial responsibility for this project element,,

reimbursement could, of course, be done on a declining percentage basis,

i.e. 100% year one, 70% year two, 40% year three and 10% year four or any

other declining percentage that would yield a total reimbursement to the
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GOK of $528,000 based on estimates of the quantity and cost of each
years' construction. However, if POL costs start 
low and escalate
 over budget late in the project's life, this basis would provide agreater probability that the CO would be unable to completely draw
down this element of the loan. 

The :;chedule of POI. financing included in Table 22 provides a basisfor reimbursement that phases in increased GOK financial responsibi­lity and insures full loan draw-down. 
This basis would follow the

following cost projections: 

($000) TOTAL 
 FY 78 FY 79 
 FY 80 FY 81 FY 82 

POL Costs 880 
 55 220 220 220 165
 

Inflation 440 11 66 99 132 132
 

Sub-Total 1,320 286
66 319 352 297
 
AID % 
 40% 100% 70% 
 40% 30% 
 10%
 

AID $ 
 528 66 
 200 127 105 
 30
 

To Insure complete loan draw-down in the event that the above projec­tions are not realized, a financial review will be held during thethird quarter of FY 1980 by USAID/Kenya and the GOK to reassess the
approlriateness of the reimbursable percentages to applied FYbe In 1980and the remaining Life-of-the-project. The review will establish suchrevised reimbursable percentages that will allow full disbursement of
$528,000 for POL, although the revised percentages will continue to be
on a declining basis. This reassessment once initially approved in
this document will require no subsequent approvals or programming docu­mentation other than the issuance of 
an Implementation Letter at the
 
conclusion of the review.
 

Grant funds are also included for the implementation of a special evalua­tion program designed to improve MOW data collection and program
evaluation design capabilities as well as to provide new information
concerning the economic and social impact of rural road construction
(improvement to an all-weather standard). 
 This program will be closely
coordinated with and may even become fully integrated into the evalua­tion programs for the RARP and other infrastructure development projects
under the 
IADP, if such evaluation programs become operative during theGBC project period. A detailed breakdown of costs for rhis special
evaluation effort is given in Section IV-C. 



T K.BE 22 

STKC ARY
 
oJ-ECTED ACC'JED EXPENDITURES 

(000 us $) 

pY. 77 FY. 78 FY. 79 FY. 80 FY. 81 FY. 82 

TECHNICAL ASSISTANCE 

1. Enginer-In-Charge 67.5 90.0 90.0 90.0 90.0 22.5 450.0 

2. Engineering Superintendent - 70.2 93.6 93.7 94.0 23.5 375.0 

3. Master Mechanic - 70.2 93.6 93.7 94.0 23.5 375.0 

SUB-TOTAL: 67.5 230.4 277.2 277.4 278.0 69.5 1,200.0 

CCMMODITIES 

1. Heavy Equipment 1,672.0 1,672.0 - - - - 3,344.0 

2. Spare Parts 125.0 293.5 357.0 419.5 524.0 213.0 1,932.0 

3. Construction Materials 925.5 925.5 - - - - 1,851.0 

SUB-TOTAL: 2,722.5 2,891.0 357.0 419.5 524.0 213.0 7,127.0 

OTHER COSTS 

1. P.O.L. 66.0 200.0 127.0 IC5.0 3G.0 528.0 
2. Evaluation Programs 90.8 57.1 62.1 210.0 

TOTAL: 2,880.8 3,244.5 896.3 823.9 907.C 3.2,5 9, 10L 0 
(Rounded) 

I/ Line item include PT@CuZS400t Service Fees, Inflation and Contingency factors. 
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TABLE 23
 

KENYA ROADS GRAVELLING PROJECT
 

OBLIGATION SCHEDULE
 

($000)
 

FY 

I. GRANT FUNDS 1977 

1. Engineer in Charge 450 

2. Engineering Superintendent 375 

3. Master Mechanic 375 

4. Evaluation 200 

TOTAL 1,400 

II. LOAN FUNDS 

1. Heavy Equipment 3,344 

2. Spare Parts 1,932 

3. Construction Materials 1,851 

4. Local Costs (POL) 528 

TOTAL 7,655 

Total all funds: 
(Rounded) 9.1 

1/ Line items include procurement service fees, inflation and
 
contingency factors.
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C. 1 iilmnin
"'Irtoi1nt
 

The Fixed Amount Reimbursement procedire has been considered for us(
however, scveral aspects of tIbe gra\,elling activity do not lend th
selves to this technique. Given the total estimated cost and the
proportion of the foreign exchange element (66 percent), the use of

this proctdure would represent a considerable hardship in the short­
term for tie GOK. Also, the foreign exchange w.ould be required at
 
time when the COK has limited availabilities of foreign exchange.
 

Another reqIuiremnt for utilization of the FAR procedure is that the
 
cnoperating government's implementing agency possess all the requir(

skills for independent implementation. Our project analyses have
 
identified the three specific manpower 
 needs of MX for successful 
implementation set forth in Section III.C.2.b. above.
 

Based on those constraints it has been concluded that the utilizatic
 

of FAR procedures would not be appropriate.
 

d. Costnc of Outputs 

Table 24 illustrates the relationship, in financial terms, between 
project inputs and outputs. 

3. The GOK Project Contribution
 

The GOK contribution will be US $3.2 million equivalent (26 percent of
total inputs) for local support costs (see Annex VI). This "local support"
will be the financing of 60% of the total cost of POL for the Gravelling
Unit, local purchase of concrete beams for bridge construction, camp
support, IT.Q. support, transportation of equipment from the port to the 
construction site, spare parts and local labor - skilled and unskilled.
Cost estimates for the above elements were extracted from a CIDA feasibility
study by Blackman and McGinns, "Kenya Road Gravelling Project Reconnais#+ne 
Mission" dated February 1974. The estimates were then updated to reflect 
implementation during 1978 - 1982. Cost estimates are considered reason­
able and adequate for each element of local support.
 

4. Other Donor Participation
 

As indicated-previously, SIDA and the IBRD are contributing funds fo 
MOW training programs as part of their contributions to the Rural Ac
Roads program. CIDA has financed equipment and related technical 
assistance for gravelling operations in a geographically separate an 
distinct area -- Central, Eastern and Coast Provinces. 
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Table 24
 

COSTING OF 	 PROJECT CPJTPUTS/INPUTS 

(000 US$) 

PROJECT INPUTS 


AID APPROPRIATED
 

1. Equipment 

2. Spare Parts 

3. Construction Materials 

4. Technical Assistance 

5. Recurrant Local Costs (POL) 

6. Evaluation Program 

GOVERNM4ENT 	OF KENYA
 

1. Labour 	Costs 

2. POL 

3. Training 

4. Camp Operations 

5. Spare Parts 

6. Trans-portation 

7. H.Q. Support 

8. Construction Materials 

TOTAL (Rounded) 


I/ P TOUTUTS 

PROJECT OUTPUTS'-

No. 1 
 TOTAL
 

3,344 	 3,344 
1,932 1,932
 
1,851. 1,851
 
1,200 	 1,200
 
528 	 528
 
200 	 200
 

957 957
 
911 911
 
345 	 345
 
276 276
 
230 230
 
230 230
 
138 138
 
75 	 75
 

12,300 	 12, 300
 

No. 1 800 miles of gravelled stcondary and minor roads.
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IV. Implementation Arrangements
 

A. Borrower ant AID Administrative Arrangements 

1. Borrower 

a. Implementation Responsibility 

Responsibility for implementation of the GBC program w-ill rest with the
 
Special Projects Branch (SPB) of tne Road Department, Ministry of Works.
 
This Branch also is responsible for the planned Rural Access Roads Program.
 

b. Management Capability
 

The Special Projects Branch is headed by a Chief Superintending Engineer
 
(Special Projects) who reports directly to the MOW Chief Roads Engineer.
 
Below the Chief Superintending Engineer are the gravelling unit organi­
zations of CIDA and AID, each headed by a Project Engineer. All three 
of these positions - the Chief Superintcnding Engineer and the two Project 
Engineers - are to be filled by expatriates (the Chief Superintending
 
Engineer and CIDA Project Engineer are now on board). The Chief Executive
 
Engineer also has direct access to the Superintending Engineer Direct Labor
 
and the MOW Training School.
 

The field organization will consist of a construction superintendent and
 
master mechanic for each of the CIDA and AID gravelling units (these
 
positions will be filled by Canadian and U.S. expatriates) plus appropriate
 
local support staff, including supervisory foremen who will be provided
 
either from the MOW's existing staff of skilled personnel or from "graduates"
 
of the Training School.
 

The design and tendering for all bridges will be managed by the MOW's Bridge

and Contracts Division; however, at the request of MOW, a CIDA engineering

consultant will. be in charge of overall supervision of the bridge con­
struction program. Culverting is an integral part of the gravelling program
 
and will, therefore, be managed by on-site personnel of the gravelling units.
 

Although the MOW has already had considerable experience with gravelling
 
roads in Kenya, it was concluded during the course of CIDA's 1974 assess­
ment of the proposed expansion in gravelling that establishment of a separate
 
section in the Ministry was necessary for proper management. The Special
 
Project Branch with its key expatriate personnel and access to existing
 
and newly trained local staff is expected to provide the program with the
 
level of managerial capacity required for successful implementation.
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2. 	 A.I.D. 

While the 11SAID Mission will designate a project officer for monitoring 
of AID's involven.ent in the gravelling program it is planned to rely
 
heavily on the AID-financed Project Engineer assigned to the Special
 
Projects Branch of MOW for day-to-da) detailed planning and implemen­
tation of work required for establishment and operation of the AID-financed
 
gravelling unit. The roles of the USAID project officer, REDSO and
 
the Project Engineer are indicated in more detail in the implementation
 
schedule in Section B.2. below.
 

B. 	Implementation Plan
 

1. 	Procurement Procedures
 

a. 	Commodities
 

Since virtually all overseas procurement for the Government of Kenya

is performed by the Crown Agents of London, the OK lacks experience

in overseas buying. For this reason, it is intended that a host country
 
contract for offshore procurement services with a firm such as AAPC will
 
be financed under the loan. The services provided under the contract will 
be performed in accordance with Handbook 15 - Country Contracting, together 
with relevant GOK procurement requirements. The authorized source for 
procur nent will be Geographic Code 941 and Kenya. Details of the procure­
ment of the various commodities required for the project are as follows: 

1) Equipment - All equipment will be procured from Geographic Code 
941 sources, with the requiements that all motor vehicles be of U.S. 
(Code 000) manufacture. It is anticipated that in limited instances 
it will be necesuary to procure some small value items off-shelf in 
Kenya. Such off-shelf procurement will be done by the MOW and will 
be in accordance with Attachment 3H of Handbook 11. 

2) 	Spnre Parts - Spare parts will be procured as follows:
 
a) Fast moving spare parts will be ordered with the
 

initial procurement of equipment. 
b) While the bulk of spares will be purchased from the U.S.
 

during the construction period of the project, a sizeable
 
portion of spares will also be procured off-shelf in Kenya
 
from the authorized representatives of the manufacturers of
 
the equipment. It is anticipated that most spare parts
 
procured off-shelf in Kenya will be of Code 941 origin, 
but 	it is possible that a limited amount of spares will
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have been imported from Code 935 sources, but will be 
from countries other than those listed as authorized 
sources under the loan. It is anticipated that some 
individual tranuactionG for particular off-8helf items 
of Cade 935 origin will exceed the $2,500 limitation
 
specified in Handbook 15. 
 Such items may include, for
 
example, engine and transmission components, tools, etc.
 
Therefore, it is requested that the per transaction
 
lit zation for the latter items be raised from $2,500
 
to $5,000.
 

c) A certain limited amount of hard-to-obtain spares will be
 
air-freighted from the U.S. or bonded warehouses.
 

3) Construction Materials - All procurement of corrugated metal
 
culverts, steel girders and reinforcing steel bars, will be of Code
 
941 source, with the possible exception that minimal amounts of
 
reinforcing bars may be purchased in Kenya.
 

4) Petroleum. Oils and Lubricants - The MOW will procure all POL
 
in Kenya and will be reimbursed tor the agreed upon proportionate
 
share, from the loan fundo.
 

5) Utilization of Excesa Property - The Excess Property Division of
 
AID will be approached concerning the availability of suitable equip­
ment for the project. 

b. Technical Assistance 

It is contemplated that the three technicians (Project Engineer, Con­
struction Superintendent and Master Mechanic) will be provided under a
 
grant-financed host country contract with an engineering consultant fim.
 

2. Implementation Scnedule
 

Implementation of the AID gravelling project is separated into three
 
distinct phases of work.
 

Phase I - Phase I of project implementation is estimated to require

approximately 10 months. 
This Phase includes:
 

1. Submission of the PP to AID/W for review and
 
loan authorization 
 1 month
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2. 	 Review of loan agreement between USAID/GOK 3 months 
and signing of the loan agreement by the 0OK. 

3. 	 Fulfillment of the C.P.s by COK for initial 
disbursement of loan funds, including 
advertisement for, selection of, and signed 
contract for technical assistance and nego­
tiation and signing of contract for procure­
ment services. 4 months 

4. 	Arrival of Project Engineer on site
 
(following execution contract) 	 monthsof TA 	 2 

10 months 

During Phase I of implementation, it is planned that not later than 
month 4 after submission of the PP to AID/W, USAID/K will designate 
a full-time project manager. In the interim, a temporary project
officer will be asbigned from the USAID/K Program Office staff. 

During the reriod from month 1 to month 10 the USAID Project Officer,
working wizh the MOW (Special Projects Branch) and REDSO, will accomplish 
the 	following: 

1. 	Preparation of basic equipment specifications.
 

2. 	Preparation of CBD notice for consultant services
 
for technical assistance (subsequent to loan 
authorization), monitor selection of short listed 
consultant firms by GOK. 

3. Preparation of final terms of reference for
 
consultant services and notice to short listed 
firms for RFPs (subsequent to loan signature by
the GOK). 

4. 	Preparation and approval (GOK/AID) of draft contract
 
for consultant services and IFB for equipment procure­
ment. 

5. 	Review of CIDA field operations jointly with MOW and
 
CIDA personnel for evaluation feed-back into the AID
 
project design.
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The 	 Phase I operation will be implemented between USAID and the NOW 
and completed with the execution of the contracts for the TA and 
procurement services and the arrival of the Project Engineer on site. 

Phase II - Phase II is estimated to require approximately 16 months 
to accomplish beginning in month 11 and ending in month 26. 
This phase includes:
 

1. 	Preparation and approval of the IFB package

for equipment procurement by DiOW/
USAID. 2 months 

2. Advertisement for procurement and awards 
for 	equipment orders. 
 3 months
 

3. 	Shipment and arrival of the first tranche
 
of equipment. 
 11 months 

4. 	Arrival of the remaining two technicians on
 
site (construction superintendent and
 
master mechanic).
 

16 months
 

The 	Phase II implementation will be the responsibility of the Project

Engineer at site functioning in his operational role within the MOW 
Special Projects Branch. Monitoring and AID-related req tirements will 
be provided by assistance from the USAID Project Officer and REDSO work­
ing with the Project Engineer. The latter will be considered a direct 
representative of the OK for project implementation purposes. The 
Project Engineer during this 16 month period will:
 

1. 	 Review and finalize spare parts specifications. 

2. 	 Prepare work plan for construction activities. 

3. 	Assist in the priority selection and scheduling
 
of roads to be gravelled.
 

4. 	Establish the logistical support plan for gravelling
 
operations.
 

5. 	Review, with USAID and CIDA, the CIDA gravelling
operations for the purpose of improvement in imple­
mentation of the AID-financed portion of the program. 
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Phase I, as iuplenented by the 	Project Engineer within the MOW, will becompleted with the mobilization of the gravelling unit and arrival of the
remaining two technicians on aite.
 

.Phase II - Phase III is estimated to require approximately 48 months
from month 27 to month 74 and includes:
 

1. 	Completion of the 
800 	miles of road gravelling.
 

2. 	Annual and special project evaluations.
 

3. 	Kenyanization of the TA positions during

months 68 to 74.
 

4. 	 Continual planning and logistical implementation
by the Project Engineer and two project technicians.
 

Phase III is implemented by the Project Engineer and two 
projecttechnicians who will complete the target objectives of the project and
provide a six month, phased turnover of the gravelling operation to the

MOW. 

A CPI network has been developed and is included as Annex XI. 

C. 	Evaluation Plan
 

In accordance with AID requirements and the related Mission Order AIDassistance to the gravelling program wrill be evaluated annually, beginning
approximately 10 months after the date of authorization (in order to
facilitate the review of CIDA experience mentioned above in Section B.2.)
and at about 12-month intervals thereafter. GOK participation (from the HOW)
will be invited and encouraged as is the case with all Mission evaluation
activities. 
These evaluations will be initiated by the responsible USAID
Project Officer with the guidance and the assistance of the Mission Eval­uation Officer. Others participating will include the Mission's Senior
Evaluation Committee, including the Director, A~sistant Director, Program
Officer, General Development Officer, and 	Controller, and representatives
of REDSO/EA. 

focus of such evaluationsThe 	 may be on (as appropriate) continued relevanceof the gravelling program to Kenya's development and the 	AID agriculturesector program, implementation status and problems, roads maintenance, progressof the HOW training program, operations of the SPB and 	 the units themselves, 
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related other donor activities, and relationship to other GOK dev.1upmet

efforts, such as IADP and RAR. Of special concern, particularly In

relationship to the latter efforts, will be "benefit incidence". 
Other

issues for attention at regular evaluations will be added to the agenda as
 
these arise.
 

In addition, because of the lack of solid data concerning the economicand social consequences of the proposed GBC program, a special evaluation 
program is proposed to be carried out by the W1 planning staff in cooperationWith short-term consultants. This program will be grant financed by AID.Baseline data collection will be carried out on selected links during the
first year of project implementation, i.e. before any regravelling is
actually accomplished by the AID-financed unit. Annual replication ofthis study during the next two years will provide change data reflecting
ecncnmic and social impact of rural road improvements in short term.
Such data might also form a baseline for the assessment of long termimpacts if replicated in the future over longer intervals of time. 
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There are three different elements to the evaluation of the GBC program. 
First, within the engineering elenent it must be ascertained if the unitis achieving its forecast output and cost per kilometer, and whether thervsultinq road condition is kept at the forecast level. Ihe AID projectCnMJiin-cr is expected to perform this part of the evaluation. Feedbackfrui the project enqineer conccrning inprovn,.onts in construction tech­niqkKs and imlintenancc practices should be fornelly counicatedwnnual basis to on ansuppIeiient regular informal communications within thie M .'Ilis evaluation is of definite interest to the MOW for its own purposes,
in addiLion to USAID.
 

Second, 
 the program rmst be evaluated to determine if the forecastbenefits are being achieved with the actual links selectedment. for improve-Review of the initial results should be used as a mans of inprovingthe 'ink selection criteria as early in the program as possible. Thisevaluation is of some interest to the MOW for planning purposes, butUSAID is more directly concerned.
 

Third, the program must be evaluated to determine 
 if the benefitsactually reach the snmllholder or the low-income agricultural producer.This evaluation will require more detailed information than may be avail­able through a regular MOW sources. 

An initial evaluation could be carried out with the CIDA GBC unit whichwould yield infonvition of use particularly in the engineering evaluation.Snv_- indications of benefits may also be obtained, although they havelimited application to the project area. 

'Tere are three alternative structures for carrying out the second and
Uird evaluation elements. 
 In the first alternative these elementscoald be carried out entirely within the .MCX planning unit by MIj rsonnel with som assistance from USAID in formulation of the evalu­ation procedures and to provide logistical support. The second alterna­tive is to have the MOW 
is 

gather only that part of the information whichof interst to the Ministry, with some logistical assistance fromUSAID. Then there would be a separate evaluation nf these and otherdata to be gathered by USAID in an externAl evaluation to the MOW.The third alternative is for USAID to carry out a completely seperateevaluation for its own purposes and to communicate the pertinent results 
to the MOW. 

These three alternatives represent a spectrum of possible MOW partici­pation. This participation should be encouraged to the extent that itstrengthens the MOW planning system. However, it should be noted thatthe cost and effort to the MC of the evaluation effort also increaseswith the level of MOW participation and that this burden should be kept
to a minimum. 
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Given the desirability of strengthening the l'.;
without passing on to
 
itan undue prqoortion of the evaluation costs, itappears appropriate

to select the second alternative. The training aspect of this alternative
 
could be enhanced by having the personnel responsible for the evaluation
 
work within the planning unit of the MCI". This would also facilitate
 
coordination with the RARP evaluatio;i process.
 

The evaluation design for the second and third elements will focus 
on an analysis of origin-destination surveys and traffic counts conducted
 
by the MOW and information on operating experience with the GBC units.
 
Collection of traffic count data could begin with the CIDA unit in
 
1976/77. This %ould help in preparation of the base year data collection
 
for the USAID project area.
 

The above data will be supplemented by information provided by the
 
DDC's, associated ministries, and the IRS. As background to tie above
 
the 1974-79 National Integrated Sample Survey Program is the responsibility
 
of the Central Bureau of Statistics. Within the frameork of a national
 
sample, currently being identified, the CBS intends to collect data needed
 
for development planning and evaluation on demographic, social and
 
economic trends. 
The IRS will be one of a series of surveys included
 
within the integrated approach adopted for the NISSP so as to generate

statistical data on the "non-formal" sector of the economy.
 

The IRS will be conducted annually using the household, or holding, as
 
its basic unit of enumeration. It will inteA-rate three previously existing

surveys: The Small Farms Census Survey; the Farm Management Survey, and 
the Rural Household Budget Survey. Fixed core questionnaires will be
 
used in each sturvey round supplemented by a series of special studies of
 
different subjects. The first round, which has been completed, gathered

data on four broad subjects - demographic characteristics of the house­
hold; physical description and valuation of assets; household expenditure,

consumption and income, and farm production. Special studies may include
 
such topics as labor inputs, off-farm income, household health and nutri­
tion, marketed farm production, and household consumption.
 

The special evaluation program will require approximately 3 person-months
 
per year of consultant technical assistance for the initial evaluation
 
period (3years). MOW support will consist of provision of survey, traffic
 
count and data processing teams and office space, and a counterpart, if
 
available. USAID will provide for logistic support for the survey teams
 
and transport and secretarial support for the short-team consultants.
 

The first year tasks will include design of the detailed data collection
 
forms and procedures. In addition, traffic counts on CIDA GBC-improved

links will be made and origin-destination surveys will be carried out to pro­
vide baseline data on 16 links selected to be improved in the first year
of the proposed USAID GBC unit program. The 0 and D survey can then be 
replicated in two succeeding years to obtain data on the type of responses

that the improvents are generating and tlheir associated benefits.
 

Two 0 and D teams would be required for eight weeks to carry out the 
survey and eight more weeks to process the resulting data. Logistic
costs for these surveys as estimated by the MOW are shown in Table 29.
 
The additional costs for the short term consultant who would prepare
 
the survey forms, analyze the data and carry out the evaluation are
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SUMMARY 	 TABLE 29 
Evaluation Program Cost
 

A. 	 Local Cost
 
(Origin Destination Survey, Road Inspection & Traffic Counts)
 

1. Vehicle purchase 
Year 1 

$36,000 
Year 2 
$ -

Year 3 
$ -

Total 
$36,000 

2. POL a) 0 & D survey 
b) Inspection 
c) Traffic counts 

2,600 
1,950 
1,950 

2,800 
2,200 
2,200 

3,000 
2,400 
2,400 

8,400 
6,550 
6,550 

3. Equipment a) 0 & D survey 

& supply 
b) Inspection 
c) Traffic counts 

3,000 

-

1,000 

1,000 

-
200 

1,000 

200 

5,000 

1,400 

4. Travel expenses a) O&D survey 
per diem 

b) Inspection 

c) Traffic counts 
. 

700 
300 

400 

800 
400 

500 

900 
500 

600 

2,400 
1,200 

1,500 

Total 47,900 10,100 11,000 69,000 

B. Technical Assistance 
1. Fixed Daily Rates 

a) social anthropologist(Im/yr) 
b) senior economist (2 mo/yr) 

10,000 
20,000 

11,000 
22,000 

12,000 
24,000 

33,000 
66,000 

30,000 33,000 36,000 99,000 

2. Other direct costs 
a) airfare @ 
b) excess baggage 
c) per diem 
d) vehicle rental 
e) secretarial costs 

3,800 
400 

3,650 
3,000 
2,000 

4,000 
450 

3,800 
3,500 
2,200 

4,200 
500 

4,000 
4,000 
2,400 

12,000 
1,350 

11,450 
10,500 
6,600 

Total Technical Assistance 

Total Evaluation Program Costs (rounded) 

12,850 13,950 15,100 41,900 

140,900 

200,000 
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also shon. tixiimum provision will be made for workinct closely with 
the W4.q planniiq unit and also for providi iq fcvdN-ick to the PD1W';
thioukhll Uh Rural Planiui Unit currently Lx inii sot Ilp in tUiL Mblni.itry
of Finance and 'lanninl. 

It is proposed to purchase thrlee vehicles for M4Juse in conducting
traffic counts and surveys. Table 30 compares the cost of vehicle
purchase with that of vehicle rental demonstrating the cost advantage of
vehicle purchase. Inasmuch as these vehicles will be needed very shortly
after Loan signing and CP satisfaction for the first series of surveys,
it is proposed that USAID/Kenya act as the GOK agent and procure these
vehicles through the PIO/C procedure. If it is necessary to rent vehicles

in Year I the total evaluation costs would increase by 16% from $209,900 
to $246,100.
 

The evaluation contractor will also be required to pay all local costs of
the evaluation POL, per diem, equipment and supplies and claim reimbursement
from AID under the contract. 'This procedure will streamline administrative 
logistic support arrangements. 
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TABLE 30 
Cost Estimate 

Vehicle Rental
 
(K.Shs.) 

1. Daily Fee: 

4 x 4 vehicle 140.00 per day for
 
90 days or 11,250.00 each vehicle. Three
 
Vehicles: 
 K.Shs. 33,750.00
 

2. Mileage Costs
 

Average of 300 KM per day for 90 days or
 
27,000 KM by 3.00 per KM or 81,000.00 per

vehicle. Three vehicles: 
 K.Shs.243,000.00
 

Vehicle Rental Costs, Year I 
 K.Shs.276,750.00
 

($1.00 = K.Shs. 8.40) $ 32,946.00 

Projected Rental costs, Year II 36,200.00
 

Projected Rental costs, Year III 39,800.00
 

Total Estimated Vehicle Renta± Costs 
 $108,946.00
 

Vehicle Purchase
 

3 Vehicles @ $12,000 
 $36,000
 

(Price CIF Mombasa fran U.S. supplier for
 
4 x 4 vehicle)
 

http:108,946.00
http:39,800.00
http:36,200.00
http:32,946.00
http:K.Shs.276,750.00
http:K.Shs.243,000.00
http:81,000.00
http:33,750.00
http:11,250.00
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D. Conditions. Covenants and Neptiating Status 

|, Cond itions 

- -reeme, t ,'oIltil1 th qt.ildnrd ii1.I1 1114. 111 I 
Op In it'n a1nd spe [ mein si gnat irs is we II a.s t hI' requ iroei"nt for a;i approved 
contra t for procurement services prior to any dlsbursements. The 
project agreement will also provide that an approved contract be executed 
for technical services prior to any disbursements. 

The pro.1 .*e t i / n will i .h I |ol., 11113 t 

2. Covenants
 

During negotiations for the project agreement, efforts will be made to
 
strengthen and make more specific standard zovenants with respect to
 
the Borrower's funding, execution and maintenance of the project. In
 
this regard, it is proposed to include covenants to the following effect:
 

a) The Borrower will covenant that it will provide the necessary
 
trained construction and maintenance personnel required for the AID-financed
 
gravelling project. To this end, the Borrower wil' also covenant that its
 
existing training program for skilled construction and maintenance personnel
 
will be expanded to meet the requirement of this project without detracting
 
from the support of other, present or projected, road construction and main­
tenance efforts. 

1) The Borrower will covenant that it will supply funding adequate
 
for the continued support of roads construction and maintenance work in
 
the All) project area, in addition to other present and projected construc­
tion and maintenance requirements.
 

c) The Borrower will covenant that roads to be improved under the
 
AID project will be selected and evaluated in accordance with the proce­
dures and criteria set forth in Annex 1 of this Loan Agreement. Generally,
 
such criteria and procedures will take into consideration, inter alia, the
 
following elements: (a) the degree of local level participation in roads
 
selection and construction, (b) the extent of social and economic benefits
 
based upon average daily traffic levels and coordination with other rural
 
development programs including but not limited to, the proposed Rural Access
 
Road project, and (c) the degree of access the improved roads will provide
 
to relatively isolated rural areas. The criteria and procedures contained
 
inAnnex 1 may be modified by mutual written agreement of the Parties to
 
reflect the results of periodic evaluatiois of the progress of the project.
 
Within sixty (60) days of loan signing the Borrower will submit to AID a
 
detailed plan of action for implementing the agreed upon roads selection
 
criteria and procedures.
 

d) Borrower will develop for joint AID-GOK review annual programs
 
of work for the AID project gravelling unit. Such programs of work will be
 
submitted for joint AID-GOK review at mutually agreed upon dates specified
 
in Project Implementation Letters and will identify:
 

(1)planned roads for improvement;
 

1/ Combined loan and grant agreement. 
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(2) types of planned improvements;
 

(3) sequence of the improvements; and
 

(4) plan(s) for evaluation.
 

The initial program of work will be developed and reviewed prior to 
the

arrival in Kenya of the first shipment of AID project equipment.
 

e) Borrower will covenant that it will establish an appropriate,

timely and effective system for procuring and transporting spare parts
provided in the AID project and that 
it will establish a separate ware­
house/store for storage of spare parts provided in the AID project.

this end, the Borrower will submit, prior to 

To
 
the arrival in Kenya of the
first shipment of AID project equipment, a plan satisfactory to AID which


describes in detail the proposed procurement, transportation and storage
 
system.
 

3. Notiat Status
 

The components of the proposed AID loan and grant have been developed in
parallel to the CIDA assistance for which agreement has already been
reached with the GOK. 
The GOK, including the Special Projects Branch of
the MOW which will have implementation responsibility for the GBC program,

Is thoroughly familiar with the substance and scope of the AID proposal
and has been provided relevant portions of the draft PP. 
 Therefore, no
special difficulties are expected to develop during the course of final
 
negotiation of the AID project agreement,
 



A N WiE X E S 



ANNEX VI 

Kenya 
Cost Est .mates 

Roads Gravelling Project 
Page 1 

FY 1976 .. FY 1980 

I. AID CONTRIBIMION TO PROJECT COSTS 

A. EQUIPMET AND EQUIPM T COST FOR ONE GRAVELLING UNIT T US $ 
ITERY US $ EACH (CIF MOMBASA) 

1. Motor Graders (CAT-130) 2 70,000 140,000 

2. Dozers with Rippers (D-7) 2 110,000 220,000 

3. Front End Loaders (2-cubic yard) 3 60,000 180,000 

4. Vibrator Rollers (2 towed and 1 self­
propelled) 3 50,000 150,000 

5. Dump Trucks (5-7 cubic yards) 30 25,000 750,000 

6. Water Tankers (1500/2000 gallons) 3 35,000 105,000 

7. Fuel Tankers (2000 gallons) 2 40,000 80,000 

8. Service Trucks (lubrication,etc.) 2 15,000 30,000 

9. Pick-Up Trucks - 3/4 tons (4x2) 2 12,000 24,000 

10. Headquarters Project Manager's
Vhhicle (4x4) 2 12,000 24,000 

11. Flat Bed Trucks (7 tons) 3 20,000 60,000 

12. Office Van (towed) 1 15,000 15,000 

13. House Trailer 2 20,000 40,000 

14. Parts Van 2 15,000 30,000 

15. Mobile Workshop (towed) 1 85,000 85,000 

16. Air Compressor (150 cfm) 1 15,000 15,000 

17. 300 Amp. Welder (towed) 1 8,000 8,000 

18. Water Pumps (4 inch) 4 1,500 6,000 

19. Fuel Storage Tanks - towed chassis 
(2000 gallons) 2 15,000 30,000 

20. Fuel Storage Tanks - towed chassis 
(500 gallons) 2 4,500 9,000 

Sub-Total US$ 2,001,000 
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21. 	Water Storage Tanks - towed chassis 
 3 5o00 15,000
 

22. 	 50 Ton Low Boy/Tractor 
 1 100,000 100,000 

23. 	Miscellaneous Tools 
 lot 95,000 95,000
 

24. 	 Radios - one base unit and 9 sets 10 2,200 22,000
 

25. 	Rubber-Tired Tractors (80 HP) 
 4 25,000 100,000 

26.-	 Electric Generators - 15 KW 
 2 5,000 10,0000
 

27. 	Office Equipment lot 
 5,000
 

28. 	 Sub-Total, Equipment: 
 (2,348,000)
 

29. 	Price escalation on equipment at
 
1.5 percent per month from January 1976
 
to April, 1977 - 24 percent initial

equipment costs 
 564,000
 

30. 	 Sub-Total, Equipment and Escalation: 
 (2,912,000)
 

31. 	 Spares, 60 percent manufacturer FOB
 
price for new equipment (4year supply) 
 1,057,000
 

32. 	 Spares, Transportation Costs 
 352,000
 

33. 	 Sub-Total, Spares: 1/ 
 (1,409,000)
 

34. 	 Price escalation on spares at 18 percent
 
total CIF value over 5 years (1977-1981) 
 254,000
 

35. 	 Sub-Total Spares and Escalation 
 (1,663,000)
 

36. 	 Sub-Total Equipment, Spares and Escalation (4,575,000) 

37. 	 Plus 10% contingency 458,000 

38. 	Total Estimated Cost: Equipment
 
and Spares CIF Mombasa, Inflation 
and Contingency 
 US$ 	 5,033,000
 

ESTIMATED TOTAL 	 5,000,000 
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S COSTS 

1 Culvert Piping, 2 cross drainage per 1 kmfor 60 cm (24 inch) CMPC x 8.5 m(28 foot)length 1,300 i (800 miles) x $30.00 linear 
water. 

2. Bituminous Material 

TOTAL US .$. 
(CiF MOMBASA) 

663,000 

400,000 

3. Reinforced steel, $500.00 per ton x 1200 tons 

4. Total Cost for Materials: US$ 

600,000 

1663,000 
5. Escalation Prices at 6 percent, per year, 

January 1976/March 1977 

6. Total Estimated Cost: Materials, including 
escalation US$ 

100,000 

1,763,000 

C. PROCURIINr SERVICE FEES EX-FACTORY PRICES 
1. Equipment at 5.5 percent 

2. Spares at 7.0 percent (US $1,663,000) 

3. Construction material at 5 percent 

160,000 

116,000 

88,000 

4. Total Procurement Fees 
US$ 364,000 

D. TECHNICAL ASSISTANCE 
ENGINEER-IN-CHARGE- 5 WORKER YEARS 
DUTY STATION- NAIROBI, FAILY OF 4 

1. Salary 

2. Benefits 

3. Travel to Post/Return 
4. Air Freight/HHE - POV Shipment 
5. Storage 

6. Medical/Disability Insurance 

7. Temporary Lodging 

8. Quarters Allowance 

9. Education Allowance 

10. Rome Leave/Return 

150000 

6,000 

16,000 

73500 

39000 

3,000 

35,000 

20,000 

12,000 



ANNEX VI
D. TECMNICAL ASSISTANCE(contd) Page 4 

11. Guard Services 
 7,500
 
12. In-Country Travel 6,000 
13. Miscellaneous/Corntingency 17,000 

TOTAL US$ 300,0000 

CONSTRUCTION ENGINEERING SUPERINTENDENT - 4 WORKER YEARS
 
DUTY STA TION - KISDI>J, FAMILY OF 4
 

1. Salary 100,000 
2. Post Differential 10,000 
3. Benefits 10,000 
4. Travel to Post/Return 
 8,000
 
5. Air Freight/HHE- POV Shipment 16,000
 
6. Storage 


6,000
 
7. Medical/Disability Insurance 
 2,000
 
8. Temporary Lodging 
 3,000
 
9. Quarters Allowance 16,000
 

10. Education Allowance 
 33,000
 

11. R&R (Athens)
 

12. 	 Home Leave/Return 8,000
12,000

13. Guard Services 
 6,000
 
14. In-Country Travel 
 5,000
 
15. Miscellaneous/Contingency 


15,000
 

TOTAL ITS$ 250,000 
MASTER MECHANIC - 4 WORKER YEARS 
DUTY STATION - KISUMU, FAMILY OF 4 

1. Salary 100,000 
2. Post Differential 10,000 
3. Benefits 10,000 
4. Travel to Post/Return 
 8,000
 
5. Air Freight/HHE - POV Shipment 
 16,000
 
6. Storage 


6,000
 
7. Medical/Disability Insurance 
 2,000
 
8. Temporary Lodging 3,000 
9. Quarters Allowance 
 16,000
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MASTER MHOCANIC- Contd) Page 5 

10. Education Allowance 
 33,000
 
It. R&R (Athens) 


8,000
 
12. Home Leave/Return 


12,000
 
13. Guard Services 


6,000
 
14. In-Country Travel 
 5,000
 
15. Miscellaneous/Contingency 


15,000
 

TOTAL US$ 
 250,000
 
E. CONSULTANT SERVICE COSTS, TECHNICAL ASSISTANCE 

1. ENGINEER-IN-CHARGE - $300,000 
Home Office/Overhead @ 20% 60,000 
General Administration @ 20% 
 60,000
 
Fixed Fee @ 10% 
 30,000
 

US$ 150,000 
2. CONSTRUCTION FCGTNEER ­ $250,000 

Home Office/Overhead @ 207. 50,000
 
General Administration @ 20% 
 50,000
 
Fixed Fee @ 10/. 
 25,000
 

US$ 125,000 
3. MASTER MECHANIC - $250,000 

Home Office/Overhead @ 20% 50,000 
General Administration @ 20% 
 50,000
 
Fixed Fee @ 10% 
 25,000
 

US$.. 125,000
 

TOTAL CONSULTANT SERVICE COSTS, TECHNICAL ASSISTANCE $ 400,000 
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Page 67. SUIQIT OF TEC ICAL ASSISWANCE COSTS 

1. TOTAL TECHICAL ASSISTANCE: 

a. Salary, Post Differential and Benefits 405,000 
b. Total consultant service costs 400,000 
c. Personnel support costs 


395,000
 

TOTAL ESTIMATED COST 
 $1,200,04,o 

2. ESTIMATED COST PER MAN YEAR:
 

12 man years $1,200,000
 

13 

92,300/man y

3. ESTIMATED COST PER MAN MONTH:
 

$92,300 
7, 700/man n 

C. RECURRENT PROJECT COSTS: 

1. POL Costs, 4 year operation 
880,000 

2. 50% escalation POL.costs
 

over 4 year period 

440,000
 

3. AID funded 40% POL Costs 
 TOTAL US$ 
 - 528,000 

R. TOTAL AID FUJED PROJECT COSTS: 
1. Equipment, CIF Mombasa 

5,000,000
2. Construction Materials, CIF Mombasa 
 1,763,000
3. Procurement fees, equipment and construction materiala 364,000
4. Technical Assistance 

8000005. Procurement fees, Teclnical Assistance 400,O00
6. Recurrent project costs 


5289000
7. Evaluation Program (see detailed US 200,000
budget in Section IV.C)
 

Total (rounded) 

$9,100,000
 



ANNKEX V10OK CONTRIBJTION T PROJECT COST Page 7 Total US $
US -Ote1. 	a. POL - one year operation Year 4 - Years

220,000 
 880,000
 
b. 	Plus 50 percent escalation over
 

4 year period 

440,000
 

1,320,000
c. 	OK Contributions (60 percent) 
 Sub-Total: US$ 
 792,000
 
2. 	Labor Expenses
 

200 personnel per gravelling unit
a. 	
160,000
 

Cost 160,000 per year x 4 years 
 640,000
 
b. 
3-year labor rate increase
 

at 10% - 30% 

192,000
 

Sub-Total: 
 US$ 	 832,000

3. 	 Equipment Maintenance, additional to 

AID 	funded spare parts (4 year period) 50,000 
 200,000

4. 	Camp operations (4 year period) 
 60,000 
 240,000
 
5. 	Headquarters Overhead (4 year period) 
30,000 
 120,000
 
6. 	Equipment Transportation, CIF Mombasa
 

to site 200,00
 

Sub-total: US$ 
 760,000

7. 0OK Contributions to GBC Training Operation
 

(5 year period) from MOW estimates 
 300,000
 

2,684,000
8. 	Contingency of 15 percent (Items 1 to 7) 
 403,000
 
9. 	 Construction Materials (concrete bridge beams 75,000 

and!culverts) 

75,000
 

TOTAL GOK FUNDED PROJECT COSTS US$ $3,200,000
(rounded)
 



J. PIO31XT COST SUDIARY ANNEX VI
One Gravelling uiAtper 4-year operation 	 Page 8 

Us $ 

1. Capital Cost AID Project Funded 1976-1981 Doriod 

a. Bluipment 2.348 

b. Spare Parts 	 1.057 

c. Construction Materials 1.663 

d. Technical Assistance of 13 man years 	 .753 

e. Procureennt Costs .764 

f. Escalation + contingency 	 1.289
 

g. Evaluation Program 200 
Total : AID FX Costs US $8.-0 

2. Local Cost Support by AID (Recurrent) 
(rounded) 

a. Spare Parts and misc. tools 
 .352
 

b. Petroleum, Oils and Lubricants 
 .352 

c. Inflation + contingency 	 .277
 

d. Evaluation Program
 
Total 	: AID Local Costs $1.000 

(rounded)
3. 	AID Project Support Costs TOTAL : AID LOCAL COSTS US $9.100 

(rounded) 
4. Recurrent Costs by GOK - Kenya Shilling Funded 

a. Petroleum, Oils and Lubricants 
 0.792
 

b. MOW Labor Expenses 	 .832
 

c. Shop 	Support Expenses .200
 

d. Canp 	Operation Expenses .240
 

e. Headquarters Support Expenses .120 

f. Transportation of Dguirment .200 

g. Training Costs .300 

h. 15 percent contingency .403 

i. Construction raterials (includes contingency) .075 

Total : GOK - Local Currency Project Support Cost US $3.200 
(rounded) 

Total Project Costs (AID and GOK) US $12.300 
(rounded)
 



K. 	 ESTIMATED COST PER ROAD MILE CONSTRUCTION ANEX VI 
Page 9 

Total US $
Total Construction estimated to be completed in 
4
-year
 
Period w 1300 kilometers (800 miles)
 
a. 
Total Capital and Recurrent Costs 


$12,227,000
 
b. 	Less Capital Investment residual value (50% of
 

Total estimated equipment costs) 
= 50% x 3.344 
 1,672,000.
 

Million:
 
c. 
Less residual value on spares 
(20% Total Estimated Cost
of Spares) 20% x 2,162 


432,000
 

d. TOTAL COST (10,123) - US $7,787 per kilometer 
TOTAL: $10,123,000 

1300 km 
e. TOTAL COST (10,123) = US $12,654 per mile 

800 miles 
Note: 
CIDA cost estimates - 1973 figures 
- US $5,457.00 per mile
 

http:5,457.00
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SPARE PARTS ACQUISITION
 

AID intends to support the spare parts requirements of this
 
project during the four year life of the construction program.

The project is designed on the assumption that it will be required

to purchase approximately 76% ($1.479 million) of total spare parts
requirement from 	941 source as FX component. The 24% balance (0.453
million) is estimated to be purchased in country off-shelf as a local 
cost.
 

It is further estimated that 60% of the acquisition cost of the
 
equipment, based 	on CIF Mombasa prices, will provide sufficient funds 
for 	procurement and shipping of the necessary spares to cover require­
ments during the 	project life. The 60% requirement is based on the 
following criteria:
 

Percent 

I. Initial acquisition of fast moving 
spares purclutsed with equipment, 
(filters, belts, etc) 10 

2. 	First year'operation (normal new
 
equipment spare requirement) 7
 

3. 	Second year operation (normal
 

requirement) 
 10 

4. 	Third year operation (possible rebuilds) 15
 

5. 	 Fourth year operation (possible rebuilds) 18 

Estimated requirement 60% 

The cost breakdown for acquisition and shipping of spare parts

for the project is estimated as follows:
 



($ million) 

1. Acquisition Cost
 
60% of F.O.B. value of equip­
ment (.60 x $1.761 M) 
 1.057
 

-2. Estimtnd Shipping Costs
 

(CIF Kenya, surface 	and air) 0.352
 

$i.409 M. 
3. 	 Escalation, (18% over four
 

year period) 
 0.254 

4. 	 Contingency, (9%) = 0.153 

5. 	 Procurement fees (7% x 1.663) = 0.116
 

Estimated Total Cost $1.932 M.
 

The estimated cost breakdown of spares for the life of the project
is further divided !intoForeign Exchange and local cost as follows:
 

U.S.$ (Million)
 

Project Time 
 FX 	 LC. Total
 

1. 	Initial Purchase 0.251 
 0 	 0.251
 

2. 	First year 0.177 
 .136 0.313
 

3. 	Second year 0.251 
 .091 0.342
 

4. 	 Third year 0.356 .090 0.446 

5. 	 Fourth year 0.444 .136 0.580 

TE-7-9 -77-3- 1-93'2 
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NVTRONMENTAL ANALYSIS OF KENYA CRAVELLINC PROGRAM 

Sumary: 

The 	principal objective of the Government of Kenya is to improve the 
surfacing and drainage condition of some 800 miles of existing secondary
and minor roads in two provinces of Kenya - Western and Nyanza. The
objective of the AID project is to support this program by means of 
financing construction equipment, spare p5Lts and material for con­
struction of approximately twenty bridges and culverts for cross
 
drainage for some 2,600 locations. Additional financing will be pro­
vided to 
finance a protion of POL required for operation of construction
 
equipment; the construction duration is anticipated to be about four
 
years.
 

The AID program is part of a large GOK undertaki g in road gravelling

for which AID will be providing one conatruction unit, CIDA will provide

three construction units. Tnis project was initiated by the Kenya

Government's 1972 request - CIDA/SIDA/IBRD as well as AID, will be 
supporting this program. The analysis contained here is derived from
 
reports prepared by these organizdtions, completed by USAID/GOK/REDSO
 
reviews.
 

Summary of Environmental Assessment: 

There are six major categories of environmental impact areas to be
 
considered within this project. The areas are:
 

1. 	Effects of improved access routes into previously less
 
accessible areas and resulting increased level of noise.
 

2. 	Protection of wildlife, rangelands, migration routes, etc.
 

3. 	Effects of improved road on industrial, commercial or other
 
urban land use patterns.
 

4. 	Effects of minor changes in the existing aligunwent concerning

land use, land marks, nrchaeological sites, etc.
 

5. 	Effects of improved drainage patterns.
 

6. 	Effects of air pollution from dust.
 

7. 	Effects of borrow pits used for surface material.
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Page 2
 

Environmental Impact Areas:
 

1) The rr 
,dnetworks selected for improvement in the two provinceb
are not associated with areas 
designated for wildlife protectJn, sI.L
as rangelands or migration routes. 
 In fact, because of the populatio;,
densities involved, these areas are devoid of the wildlife which is
characteristic of other parts of Kenya. 
The areas for road improvement
are also devoid of bird sanctuaries or lake sanctuaries as 
found in other
 
parts of Kenya.
 

2) The proposed two provinces are located in the western part of
Kenya containing productive agricultural land. 
These provinces are densely
populated by small farmers primarily involved in subsistence type agri­cultural operations. Therefore, it is not envisioned that the gravelling
of these roads wiV, have a large impact on industrial and conmercial develop­ment in the area. 
 .he only effect expected is that the improved surfacing
of roads will facilitate movement of agricultural products to markets which
in turn may encourage more intensive cultivation in the area.
 

3) The roads designated for improvement already exist 
as a network
secondary and minor roads. 
These roads presently are surfaced with earth,
with a limited amount of gravel or laterite. the intention of this program
is to upgrade these roads by adding select surfacing material. 
The minor
proposed changes in the vertical and horizontal alignment does not infringe
upon or involve historic sites, natural landmarks, archaeological sites, etc.,
nor does the project destroy timberland, cropland or other resources.
 

4) It is expected that the reg'avellinS program, which includes
shapinS parallel ditches and stream crobsaigs, will change the drainage
patterns now existing on the unimproved roal networ:k.cipated to result in The change is anti­an improvement of water run-off control by channeling
and controlling water into designated ditches and 
thus minimizing erosion
effects. 
Die to erosion, the improved drainage areas will have some minor
environmental impact until the disturbed areas are re-established with

vegetation.
 

5) T~ere will be a certain amount of dust problem during the con­struction period. This temporary environmental impact is unavoidable.
The antlcipated increase in the 
traffic volumes will also contribute to
increasei dust in the areas. 
However, the roads are proposed to be
improved by surfacing with select gravel mat~rial, thus an overall
reduction of dust in the areas is anticipated.
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rPI DESCRIPTION:
 

1 - November 01, 1976 


2 - December 31, 1976 


3 - February 01, 1977 


4 - April 01, 1977 


5 - July 15, 1977 


6 - August 01, 1977 


7 - October 01, 1978 


8 - December 01, 1978 


9 - April 01, 1978 


10 - November 01, 1979 


11 - January 01, 1979 


12 - May 01, 1979 
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PP sent to AID/Washington
 

Loan and Grant Authorized
 

Construction services advertised and negotiations for
 
procurement started
 

Loan Agreement and ProAg signed
 

Construction services contracted and procurement agency
 
selected
 

Fullfillment of CPs for initial disbursement
 

Project engineer on site
 

IFB issued by procurement agency
 

Purchase order issued by procurement agency
 

Two follow-on technicians on site
 

First equipment arrival
 

Project mobilization (-:-rk plan completed, PPT revised to reflec.
 
schedule for completion of construction)
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Annex XlII 

Kenya Roads Gravelling Program
 

Certification Pursuant to FAA Section 611(e)
 

I, Charles J. Nelson, the principal officer of the Agency
 
for International Development in Kenya, having 
taken into account, 
aong other things, the maintenance and utilization of projects 
in Kenya previously financed or assisted by the United States, 
the demonstrated capacity and willingness of the Government of 
Kenya to maintain its road network at a level above that of 
most developing countries, and the assistance provided by other 
donors specifically directed to the expansion of Kenya's con­
struction and maintenance staff training department, do hereby 
certify that in my judgment the Government of Kenya has shown 
both the financial and human resources capability to effectively
 
maintain and utilize the assistance provided under the Roads
 

Gravelling Loan.
 

Signed_____________ 

Charles J. Nelson
 
Director
 

Date S to ( 
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Draft Loan Authorization
 

AID 	Loan No. : 615-T-010
 

Provided under: 
 FAA Section 103, Food and Nutrition
 

For : Kenya - Roads Gravelling
 

Pursuant to the authority vested in the Administrator, Agency for
 
International Development ("A.I.D."), by the Foreign Assistance
 
Act of 1961, as amended, and the delegations of authority issued
 
thereunder, I hereby authorize the establishment of a loan pursuant 
to Section 103 of said Act to the Government of Kenya ("Borrower")
of not to exceed seven million seven hundred thousand 
United States dollars ($7,700,000) to assist in financing the United 
States dollar and local currency costs of the procurement of construc­
tion equipment, spare parts, supplies, and materials to h 
used
 
by the Borrower for the upgrading, improvement, and gravelling of
 
approximately 800 miles of secondary and minor roads in agricultural
 
areas of Kenya. The Loan shall be subject to the following terms
 
and cor.ditions:
 

1. 	Interest Rate and Terms of Repayment - The Borrower shall,
 
in United States dollars:
 

(a) Repay the Loan to A.I.D. within forty (40) years from
 
the date of the first disbursement under the Loan,
 
including a grace period of not to exceed ten 
(10)
 
years.
 

(b) Pay to A.I.D. interest on the unrepaid principal and
 
on any interest accrued thereon, at the rate of two
 
percent (2%) per annum during the grace period and
 
three percent (3%) per annum thereafter.
 

2. 	Other Terms and Conditions
 

(a) Equipment, materials and services financed by the Loan 
shall be procured from Kenya and from countries 
included in Code 941 of the A.I.D. Geographic Code 
Book as in effect at the time orders are placed for
 
such equipment, materials and services.
 



Annox IV 
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(b) 	Based upon the justification set forth in the Project 
Paper, the invoice value limitation on single trane­
actions involving shelf items iriorted from Code 935 
countries, as prescribed by Chaptur 11, paragraph 
11B.3 of AID Handbook 15, is modified to raise the 
invoice value limitation to $5,000 on single trans-
Ae1ti nna ­

(c) 	The Loan shall be subject to such other terms and 
conditions as A.I.D. may deem advisable. 

Deputy Administrator
 

Date:
 


