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I. Summary and Recommendations

A. Face Sheet Data - See Above

B. Recommendations

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
lmports 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 worker-
years 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
gBravelling 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 Tespective gravelling units. Field-level supervision
of the unit's work and required equipment maintenance will be the responsi-
bility of the other two technical assistance experts.

1/ Secondary and minor roads (rural roads) constitute Class "D" and "g"
roads in Ministry of Works roads classification system.
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Three types of road iwmprovements are proposed. The first corresponds

to construction to MOW standards for D roads (5.5 m. surface with

1.2 m. shoulders). The second is to provide only spot improvenents

to those seoctions of the road which are irpassable at certain times

of the year, where these scctions constitute 259 of the road length or less
where this procodwre is technically feasible.  ‘The third is to build to
MOW standard with a bituminous seal on very steep grades (over 8%) on
scctions with intense rainfall. The objective of the second improvenent
type is to allow an cconomically feasible improvement on roads with lower
traffic volumes. The 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 increcase in access for approximately 400,000 persons,

the great majority of whom (99%) are making a living from small holdings.
his represents the most isolated 12% of the total populatian of the two
provinces involved. This increcase in farmer access to markets and

scrvice conters will also provide a needed all-weather link between pro-
posed rural access roads and the primary road system. At the same time

it will support the Ministry of Agriculture's Integrated Agricultuwre
Development Program (JADP), and ASL 1 Part C, which aredirected specifically
at small holders.

‘The MOW's Rural Access Road Program (RARP) is presently being organized
(under joint USAID-IBRD financing) to provide farm-to market access roads
in the sam> project area. An estimated 40% of these access roads will
connect to the D and E roads to be improved by the present project. The
IADP is a program aimed specifically at increasing the production and
incomes of small holders in parts of 14 districts. Seven of these districts
conprise the GBC project area. This program will provide an integrated
package of inputs (seeds, fertilizer, pesticides and credit), expanded
extension scrvices, applied crop research, storage facilities and
marketing scrvices. The IBRD loan to finance the IADP selection of
specific progrem areas will be conditioned on prior assurances of "adequate
infrastructure," including 30% of the D and E network in the project

arca. This program is to be financed by the IBRD and the BADEA in the
1976/77 fiscal year.

D. Sumary Findings

The technical analysis finds that the engineering analysis of the GBC program
is consistent with sound engineering principles and that the MOW has

the capability to gravel the roads in accordance with the proposed program.
A revicw of the proposed MOW training program for personnel required by

GBC, RAR and ongoing MOW efforts concluded that if the donor financing

is obtained as expected and the program expanded as now proposed, the

MOW should have sufficient manpower available to implcment 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 a 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 pro-
gram, 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 consul-
tant 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 pro-

gram. These {ssues 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 con-
struction 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 capa-
bility. 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 €o believe the
maintenance budget will be similarly increased. Donor financing for a re-
duced GBC program (cut back from the originally proposed ten gravelling
units to only six) is also expected to be forth-coming, aseuming 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 thzy 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 wera fully discussed with the GOK. Thege 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 ma‘ntenance allocations required to maintain
roads improved and constructed under the GBC and RAR programs, respectively,
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as vell as on-going maintenance activities, and (d) budgeting procedures
vhich 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 mighjsbe considered in the program. (This will be gathered

by the MOW Roads Insbectorate 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 1s clear that some
additional information must be obtained prior to link selection. 1In addition
to the road inventory mentioned above, a traffic survey will be carried out
on each road link identified as a potential progrsm link prior to improvement.
Evaluation of this data and data gathered by the IRS in the project nreas.E
will provide a means of updating and improving the preliminary selection
criteria proposed here, varly in the life of the program. (A similar evaluation
of the CIDA GBC links will also provide valuable information although from

a different project area).

1/ Integrated Rural Survey, designed to collect data required for development
planning.(see p. 132 below) ‘
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Tochnical Characteristics of Inprovements

The great variety of soils, rainfall and road condition on D and E

roads links within the project area demands a relatively nigh deqree

of flexibility in the characteristics of inprovements that will be

carvied out by the proposed GIC wit.  In addition the natuwre and extent

of these inprovemant:s should correspond to the present and potential use.
Therefore fowr alternative types of inprovements arc identified as potentially
applicable to the GEC project. These are (1) improvement of the entire

link to MYV standards (7.9 m. width including shoulders and a 5.5 m. surface),
(2) inproverent of the entire link with cne lare (3.5 m.) gravelled (this

is slightly less than the present average width of gravelled roads in

the two provinces according to the MOW inventory), (3) spot improvement

for non-all-weather sections on a link, and (4) improvement of an entire

link 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 traffic
lewels in the project area. In the case of links with higher volumes of
traffic (over 70 ADT), the first alternative is cconomically feasible.
However in the cuse of lower traffic volumes (20-70 ADT), only a spot
inprovement level can be justified on the basis of a cost-benefit analysis.
Below 20 ADT a road must have additional justification to be feasible, such
as dircct comnection to a development project or a new rural access road.

On the basis of an cstimated cost per km for alternative 2 (see section IIT-B)
it was determined that only a 10% cost savings would be realized over the
first alternative. Because maintenance is made more difficult for MOW
equipment and the road is nore prcne to accidents, this alternmative was ruled
out as less cost cffective than the first alternative. -

The fourth alternmative is more expensive, but necessary to hold the gravel

in place on steep slopes in areas such as the foothills of Mt. Elgon. An
wscaled surface in this arca allows the gravel to be washed away within 2 years
rather than the expected 5 year period, resulting in a very: low benefit-

cost ratio for unscaled surfaces.

One of the final threc altemative improvement levels will be programued
for each cligible link by the project engineer on the basis of present and
future traffic levels, road condition and prioritics as assigned by District
Development Committees, 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 GBC program has been examined. The GBC program has been reoriented from
upgrading whole road links to emphasizing spot improvements (75% of the works).
The CBC unit will thereby cover a large number of roads and have to be highly
mobile. Tt would be inefficient to 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 in view of the large quantity of work required and the benefit
impact of accelerated work completion.



The GBC program currently plans to make use of hand labor wherever possible.
local laborers will be hired as ncoded by the MOW at a daily wage to com-
plenent MOW crews.  ‘This will pe cost effective, because training roquired
is minimal and the laborers would not bo transported, housed, and fed by
MOW. ‘Ihis will enhance the social benefits of the program and the "spread
effect" of the economic expenditures envisaged, by generating tenporary
jobs in the project area and contributing to the cash incomes of unskilled
workers.

Culvert placement and krige construction can be relatively labor-intensive
operations and therc will be a local income and jcb~generating effect
attributable to “he GBC program. Iocal contracting of bridge construction
will contribute to developnent tlrough the transfer of construction skills
to previously unskilled and underenployed rural laborers. Specific decisions
as to when this will be appropriate should, however, remain the responsi-
bility of the MOW.

Program Evaluation - .

Duc to the insufficient amount of data available on key criteria for
project selection (road condition, traffic levels, potential bencefits) the
realization of projected benefits and costs is not ensured. Consequently a
yearly evaluation of the program is proposed for at lcast the first threoe
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 thesge 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 ruiral development programs,

This information will be fed back into a process of revision of the gelection
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 RAR 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 807 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 cquipment procurement and shipment, financing for POL and
additional spares would only be available for about 25 per cont of
actual operations of the unit if the PD 57 three-year disbursement period
is adhered to. It is recomended that the disbursenent period cover the
entire pruposed 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 rebStrwcturing 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 detedoration in th: 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 in world 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 inflaim was furthor
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 IMF projections for 1976-77.
.In 1974/75 the foreign exchange constraints were met by a combination of
extensive draw-downs on foreign exchange reserves, borrowings from the IMF

oll facility, accelerated disbursements under existing donor foreign exchange
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commitments 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.

Kenya: Balance of Payments
(K Shillings million)

Item : 1974 1975 1976 1977

(IMF_Project) (IMF Project)

! Imports, cif -7,370 -6,936 -9,100 -9,800
Exports, fob 4,150 4,242 5,620 5,830
Trade Balance -3,220 -2,684 -4,380 -3,970
Total Invisibles 796 998 1,360 1,510
Goods & Services
Balances -2,424 -1,686 -2,120 -2,460
Capital Movements 1,720 1,224 1,510 1,730
Central Monetary Auth, 460 217 290 330
Errors & Omissions 20 ~31 N/A N/A

Sources: Central Bureau of Statistics and IMF.

Comparison of Balance of Payments
(K Shillings million)

1970 1972 1975 1977 (est)
Exports 2,040 2,410 4,242 5,830
Current Account
Deficit -350 -486 ~-1,410 -2,060
Capital Movements:
Private (long & short
term) 298 350 406 700
Government (long & short
term) 322 306 806 1,030
Terms of Trade (1971=
100) 109 101 86 N/A

Sources: Central Bureau of Statistics and IMF.
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In 1975 the GOK entered into a three year program with the IMF, under

~an extended fund facility (EFF), allowing Kenya to purchase up to

SDR 67.2 million ($77.6 million) from the IMF provided that the GOK agreed tv
follow 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

Lts 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 introduce? in 1973/74,
80 no significant increases in income tax revenue is expectedl

GOK Financial Position

The GOK's budget deficit increased dramatically from K.Shs.442 million in
FY 1970 to over K.Shs.1,820 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.5hs.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
(1397%). 2/

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

2/ GOK's fiscal year ends June 30,
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The following summarizes 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 Summary
(K.Shs., millions)

Item FY '75 "FY '76 FY '77
(actual) (Revised Est) (Budget Est.)
Recurrent Revenue 5,432 5,320 6,160
Recurrent Expenditure 3,853 4,800 5,160
Recurrent Surplus 679 520 1,000
Foreign Grants 144 280 4

Surplus Available for
Financing Development
Expenditures 823 800 1,400

Central Government Financing Summary
(K.Shs. millions)

Item FY '75 FY '76 Fy '77
(actual) (Revised Est) (Budget Est.)

Dcveloiment Expenditure 1.990 2.620 2,560

Overall Deficit 1,167 1,820 1,160

Pericit Finuncing:

External Borrowing . .
(net) 367 680 540
Domestic NonBank (net) 199 270 380

Banking System (net) 601 870 240
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Comparison of GOK Financing

FY 1970 FY 1972 FY 1975 FY 1976 FY 1977

Central Govt. Deficit 442 733 1,167 1,820 1,160
Deficit as 7% Devel. ‘

Expenditure 13% 11% 58% 697% 45%
GOK Assets Held by

Central Bank 1/ 171 273 575 907 N/A
Money Supply 2/ 2,759 3,558 5,408 6,597 3/ N/A
Consumer Price 3/

Index 4/ 95 103 149 166 = N/A

The overall budget deficit for FY 1976 is 30% 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
tTout straining the market or putting an excessive demands on total
domestic resources. Recurrent expenditures increased well above budgr:t
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

8 current account surplus of approximately K.Shs.800 million; and

(3) maintaining the real level of development expenditures, with a parale
lel 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

suspended, 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.

1/ GOK assets held by central bank include Kenya treasury bills,
direct advances to central government, other Kenya Zovernment
securities, and securities guaranteed by Kenya Zovernment.

2/ 1Includes K.Shs.334 million of IBRD and USAID loans to Cereals and
Sugar Finance Corporation.

3/ March 1976 (latest data available)
4/ dairobi Price Index, Middle Income, August 1971=100



Debt Service

GOK borrowing is required to meet both . internal budget deficit as well
as the foreign exchange deficit. In ad. 10n to borrowing to bridge these
gaps, the GOK assumes dﬁpt obligations tnrough its participation in the

East African Community -~ Since independence , the GOK has increased its rate
of borrowing (current prices) 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 presents 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 19852/
A. GOK Official Debt
3 .
1. Total Debt = 1,555 1,691 2,302 2,926 N/A N/A
a. Lending Governmerts(Z)  84% 76% 70% 68% N/A N/A
b. International Org.(%) 16% 247, 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
4
B. Kenya - Public Debtn/
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
5
C. Kenya ~ External Debté/
1. Debt Service/Exports N/A 6.3% 6.0% 6.6% 7.0% 6.7%
2. Revised Estimates: ¢ N/A 'N/A N/A N/A 16.0% N/A

Debt Service/Exports—

l/Kenya's liability for community debts is calculated to be one-third
of the total community's liability.

i/ 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
87 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.l 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 1980, 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
duc 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 lncrease in foreign exchange reserves is Kenya's disinterest

in making an anticipated second EFF drawdown of SDR 20.7 million (US
(1s$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.

5/ IBRD .June 1976.
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B. Project Background and Justification

1. GOK 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 fundamenial
goal of a more equitable distribution of national income and faster

growth of employment opportunities. To the GOK the Plan contains pro-
posals 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 GOK 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 agricuvlture development cxpenditures 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 Plen (page 197), "This implies giving highest priority

to programs aimed at developing the small-holder farming areas."

Infrustructure development to support projected growth in this and other
economic asectors 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 emabling 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
glven to constructing new access roads in agricultural areas where communi-
cation is not possible in the rainy season or the cost of road transport
18 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 GOK

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 surpluuez. Sessional Paper No, 4 of 1975 reaffirmed
thic strategy while cutuing back significantly Plan targets for growth
of GDP, of real per capita income, and of GOK development and recurrent
expenditures. Howcver, despite the decrease in total development spending
the pattern of expenditure was to be shifted so that expenditurcs on
agriculture, water, and rural development would grow even faster than
propcsed in the Plan (up 66.8 percent from K£59.0 to K£98.4 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
K£22.4 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 GOK 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 secrved as the basis for the GOK policies described
above and one'- the Bank's Agriculture Sector Survey-Kenya (Report No. 25%a-
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 GOK 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 propogals. Vastly increased
spending, particularly on integrated, area-based programs, including credit,
farxm inputs, extcnsion 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 was with
income distribution,it should center thege programs in predominantly smagll-
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 “C:ategory B" (see Annex II), were characterized
as having dense populations at unsatisfuctory income levels, often base
subsistence, and considerable uncxploited potential.

The two agencies recommended that rural roads be closely coordinated and
inteprated with apriculture development projects. The ILO/UNDP report,
for cxample, preferred cwphasis on icproved marketing and reduced trans-
port coots througch cenotruction oif feeder roads and linking remote arcas
to main marketing centers to raising producer prices,although price
increases were alco felt icoortant. 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
arcas in order to facilitate development in the various sectors, i.c.
heglth, education, agriculture.

3. Relationship to DAP and DAP Supplement

The Kenya 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. apuistance to Kenva. Agriculture is deesignated as the principal sector
of concentration with the focus of that involvement being increasing small-
holder incomwes. The DAP recugaizes that achieving this goal will necessitate
brocdening AID'c activities in the sector to include etfforts in food pro-
duction, specifically. through smallholder integrated crop production
progrems baced in high potential areas and directed toward improving input
delivery eystems, nececsary infrastructure (such es farm-to-market rozds),
and narketing. The Kenya Roads  Gravelling project

in conpidered to be one means of implementing this approach,

The DAP Supplement identifies the following sector constraints, listed in
ordexr 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 plenning,
regional planning, and training and retraining of new
and existing staff cadres;

b) Macro-economic policics;
c) Small producer access to agriculture institutions, services

and infrastructure, including inputs, credi:, knowledge/

extension to apply inputs, markets, and/or storage facilities,
roads, and water ; and

d) Research
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4. Progress in Implementing Development. Plan

Programs

To date the GOK 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 Kf 1 million the amounts set by
the original Plan and the Sessional Paper No. 4 revision and were signi-
ficantly above the K£8.0 million of 1973/74. While the 1975/76 estimate
fell substantially shcrt of the targets set by these two policy statements,
they still exceeded by about K£5.6 million the 1974/75 budget level and
represented about 16.5 percent of the total development budget. Tha
Ministry of Works budget estimates have increased slightly ovexr 1973/74
figurea , but are still lewns than Sessional Paper No. 4 projections.

Roads speading has begun Lo shift as proposed ,with budget cstimatos

for rural rouds exccoding plenned targets., There was, however, a

decrease in the budgets for tecondary and minor roads between 1974/

75 and 1975/76 and en increase in the budget for primary and secondary
roads, reflecting anticipation of an earlier start-up on the donor-supported
RAR and GBC programs as well as the impact of inflation on primary and trunk
roads work already in progress.,

Because of thc planning constraint,progess toward designing and imple-
menting a smallholder-oriented sector strategy has been piecemeal. 1In
late FY 1975,with assistance from AID, the first-cver program aimed at
"non-progressive" smallholders was approved as Part C of ASL I. The
MOA's own proposal for smallholder development, the IADP, was finally
presented to the IBRD last May. Negotiations on that program have been
concluded and the program ghould begin in time for the
next long rains. Similarly, a revised proposal for the RAR effort was
presented to the IBRD and other donors in July 1975, while the GBC
program received a temporary set-back with the withdrawal of SIDA in
Soptember 1975, Proposed AID assistance for GEC beyond this
loan 1o still being formulated., The first CIDA-provided technical
expert for GBC has only recently arrived in Kenya, and the Canadian-
financed equipment procurement and delivery {8 still in procesas. In
effect, many of the new activities needed tq 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
which 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 winor, or class D and E, roads to all-weather
standard basicully chrough realignment and regrading, installation

of culverts and bridges waere necessary, and graveiling of the roads!
surfece. The RAR activity vill build all-weather minor and wiclassified
roads from villages to emall market centers and/or their Juncture with
sccondary and minor roads, including those covered by the GBC program,
Thus, the two efforto 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 wiles) 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,

Aftcr 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
willion for the program. SIDA also was to provide financing for in-country
training of MOW personnel nceded for both the GBC and RAR programs. SIDA
wag originally to be responsible for GBC activities in the Western and
Nyanza Provinces and five adjacent districts in the Rift Valley Frovincz
while CIDA-financed gravelling units were to be aggigned to provinces
east of the Riit 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 timc 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 GOK 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 project. AID is presently
considering providing an additional unit subject to the
availability of funds and to a review of the present 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, Nyanza, 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 cealing 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.



The GBC force will 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, (lhis is a reduction of one unit
{rom the MOV proposai based on the analysis of total kilomecers to be
improved as shown in scection IT-B below). Each unit is expected to
produce approximately 250 km. 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 programing of links to be improved will be carried

out according to the process described in Section ITI-A below. The number
.of kiloneters which would be eligible for each type of improvement can

be estimated from the percentage of non-all-weather roads and the distri-
bution of roads by traffic volume as shown in Tables 8, 9, and 10 below.

Of these non-all-weather roads, approximately one half of those in
Kisum, Siaya and So. Nyanza are located on structurally very poor but
praxductive black cotton soils. This amounts to approximately 600 km.

Of project roads, 42% of the D roads (800 km.) and 10% of the E roads

(400 km.) are already gravelled and are, therefore, excluded from the

GBC program. 1/ 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).

Tablc 10 also provides an estimate of the total Kilometerage of road in each
of the three GBC sclection categories described in section III-A. These
totals are based on estimated of the distribution of road types by traffic
levels derived from limited periods of field observation. However, a
variation of 20 to 25% between categories, would only change the total

4000 cligible kilometers by 10% and the allocatian within GBC categorics

by approximately 400 km. ’

1/ 1f some of these roads are non-all-weather certain sections could be
Included on a spot hasis. '
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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. 1/ 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 S-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.

17'?3‘?32%, 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
Length of Nen-iil weather Roads

Estimated Estirated
District Kilemeters rercentren all- Kileretars
D&ERoads I/ weater D& X ncm all-wee-
roads 2/ ther D & £ rds.
Bungama 730.9 65 475
Busia - 326.8 20 65
Kakamega 959.5 . 35 335
Kisii 861.7 35 300
Kisumu 1042.7 20 210
Siaya . 815.3 25 205
So. Nyanra 1414.6 4S . 635
Total 6151.5 36 2225

1/ MOW (sce Table 1)

2/estimate of the Provincial Engineer for the project area
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TASLE 9

Length of Roacs by Traiffic Range

Road Trarffic Fercent 2 Kilemators
Provines type kilameters= Range Links in ringe=  of roads in ?5-!‘-339/
T a0
Nyaiza D . 1,126 over 125 8 30
50~-125 27 304
10-50 51 -574
0-10 14 158
E 3,008 over 12§ 0 0
50-125 § 241
10-50 50 15Cu
C-10 42 1263
Hestern D 176 cver 128 10 18
50~125 31 241
10-50- 53 411
0-10 & 46
E 1,241 over 125 12 149
50-125 25 310
10-50 38 472
0-10 25 310

1/ from Teble 1

2/ frem analysis of semdle traffic counts in &rpendix 1 »f the
2 Y, Dle, iaje

Scandia ccnsult repert (38% of D rcads, 25% of E roacds)

3/ Percent links In range times kms



1978-79
Traific
. Range

tver 180
75-180
20~75

0 =20

TABLE 10
Road length E17zi0ie for GBC Program

1973/1974 Total Kiloreters Earth Nen GBC Total Xm
. Traffic D& E alreagdy D&E All-wea- Category Eligible
Range Kms. gravelled Roads ther rds. A 1/ B2 C3t for GBC
Over 125 317 317 0 0 0 0 0 0
50-125 1086 783 313 125 125 188 O 313
10-50 2961 1C0 2861 600 - 600 1211 150 2861
0-10 1777 - 1777  15C0 0 750 4/¢ 750%
Total . 6151 1200 4951 2225 725 2149 1530 3924
L/ Non all weather rcads with a traffic level greater than 20 AT in

Y

4/

1978 (assumed to be the same as greater than 10 AT in 1973/7%) on
good soils.

Nen all weather roads with +raffic less than 20 ALIT in 1978 but asso-
Qated with a develepment project such as a rural access road, or all
weather roads in bad conditien with trafiic greater than 20 ACT

in’ 1978.

Roads on black cottcn soils with a traffic level greater than 20 ADT

in 1978 and associated with a develcpment project such as a rural access
road. .

Assuming half the lcwest traffic,ncn all-weather links will be asso-
clated with a develcpment project or will generate 20 ADT for cther
reasans within the § year project pericd.
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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 in the short run, to locate suitable, trained manpower to implement
simultancously two programs of the magnitude of RAR and GBC while also
meeting o resulting, wuch-expanded maintenance requirement. The analysis
concludes that these capabilities do exist; however, it does recommend

that during loan negotiations the GOK covenant that sufficient provision
will be made 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 arvangements
for 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 woik
under the direction of the SPB's Chief Executive Engineer (Specisl Projcccs).

The Mission has determined that technical assistance personnel included

a3 part of loan programs should in future be grant rather than loan-finaaced.
(As ATD/W is aware TA personnel provided under the FY 1974 Livestock Loaa
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,
hoth personncl 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 hus 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 progran 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 GBC activity has already been reached with CIDA and since agreement
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 simul-
tanecous 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 {n South Nyanza District. It will, lastly, through provision of the
Project Engineer, provide a mechanism for carrying out detailed implementa-
tion 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 person-
nel will total $9.1 million in grant and loan funds.1l/ 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 evalua-
tion 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 section, grant disbursements are
estimated to occur over a five-year period, FY 1977-FY 198]. Loan disburse-
ments 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 im-
plementation 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 six-
years 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

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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111. Pro ject Analyses

A. Technical Analysis

1. Engineerin: Requirements

a4, Introduction
——2tuction

The program proposed for AID loan financing includes the purchase of
equipment and spares for one construction unit to be used in the
gravelling of B0OO 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 opera-
tion of the construction unit, In addition, the A1D program will
tnclude funding of contracts for (a) 13 worker-years of techni. al
assistance (to be prant-financed) and (b) equipment procurement
services (to be loan-financed)., The technical assistance will in-
clude 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. Bagic
data for this technical analysis was developed in connection with the
planned CIDA/IBRD/SIDA inputs.

b. Road and Bridge Standards

The road improvement pProgram 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 Works Road Department standards for secondary
(Class D) and minor (Class E) roads which have been applied throughout
Kenya. (Sce ANNEX III for a typical cross-section.)

Bridge standards for the project have been developed by the Roads
Departmont of the Ministry of Works. These standards represent a
low-cost type of steel girder or reinforced box culvert construction.
Bridging roquirements and priorities will be determined, phased and
costed on the basis of annval 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
oconstruction 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
oontours (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,
trgcks and loaders to keep two crews efficiently employed.

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 campleted preliminary investigations for pit sources of
select surfacing materials for the gravelling operation in the areas
where the AID unit will be working. Identification of specific locations
for surfacing materials will be carried out following the arrival of

the project enginecr. 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 in varying proportions. The gradation curve can be improved 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 some distance. Generally it provides
a good and durable surface for the traffic volume anticipated on
these roads.

In arcas of high rainfall and steep grades (e.g. Mt. Elgon region

in Western Province) murram surfacing will not be suffi~ient 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 materizl is quite
hard (small boulders and outcroppings in more or less sandy clays) but

of rugged riding quality. In scme 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 MOW'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 emploved.
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iii) Bridge Construction

Bridge design plans, as well as engincering supervision and inspection,
will be the responsibility of the MOW; however, if considered necessary
by the projcct engincer, inspection control may be supplenented by
employing a local consultant firm.

Rridge construction will be undertaken using local contractors selecled
through conpetitive bidding procedures.  The MW will finance all
design and construction costs using GOK local cost contributions to
the project. Bridging materials, i.e., steel girders and reinforcing
steel, will be purchased with AID financing and made available to the
contractor (s).

The project engineer/MOW will assure coordination between the bridge
and road construction programs. Bridge work is to be started well in
advance of earthwork and regravelling because of (1) the slower pace
of such work, (2) the advantage of a conpleted bridge in reducing the
ocost of grawvelling (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 between agreement and delivery of
the road-building machinery.

Bridges of masonry substructure, reinforced concrete deck and masonry
parapets are adoguate, labor-intensive, and already widely used in Kenya.
This is the expocted "standard" type to be used in the GBC proqgram.

Local contractors should be encourayed to bid on this work.

Where Batley bridges or other truss structures are necessary, for exanple
where flood conditions, riverbed configuration, tenporary need because
of planned stage construction for future programs,-et al, some arc avail-
ablc in Kenya and could probably be used economically, perhaps more than
once.  Because of highcost, long delivery time, and the need for cranes
which are not part of the GEC unit, long span steel beam bridges should
be used only where no other solution is practicable.
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d. Link and Irprovement Selection

A syston of link selection is raquired to identify and assium priovitics
arong the road lints o be morovad under the GIX praviam.  Such a systom
should limit these links to those parts of the total D and E roads notwork
which rovuire inprovenents and which are cconomically feasible and/or asso-
ciated with local development. projects.  This selection process mist involve
the M¥'s wvaluation according to technical criteria but should allow also for
formal cunsultation botween the MW and the District Development Committees,
which are the lowest level planning hosies in the project area.

The decision on which links to improve should be seperated from: the choice
of a level of improvement. The latter should be decided strictly on the

sis of forecast traffic. 1/ The structure of the link selection process,
in contrast, should be designed to maximize small holder access.

(1) Link Selection Criteria and Procedurcs

The link selection criteria proposed below would group the candidate links into
Jrree categories corresponding approximately to benefit cost analysis elements
describad in subsequent sections. These categories are as follows:

category A:r Presently non-all-weather road with traffic levels greater
than 20 ADT' on good or fair soils.

categery B:  Presently non-all-weather roads with traffic levels under 20 ADT
but connected with specific development projects such as rural
access roads, and on good or fair soils.

or presently all-weather roads in poor condition with traffic levels
greater than 20 ADT on good or fair soils.

category C: Roads on black cotton soils or other poor soils, with traffic

greater than 20 ADT and associated with a specific development project.

The object of using a minimm traffic threshold is to ensure that only roads
with some economic value are improved.

The traffic levels used for this selection should be future traffic in the
opening year. 'This traffic should include an allowance of 8% per year for
growth from the last traffic oount, and 1C ADT for each significant development
project to which the road is directly linked 2/ (This would include & rural
access road project, or a health center or an agricultural training center

or any other project that can be expected to generate some traffic).

1/ This is in accord with the conclusions of the 1975 evaluation of SRDP road
programs by the Institute for Development Studies of the University of
Nairobi (Chapter 12).

2/ Both the 8% growth rate and the 10 ADT figure are to be verified in the
evaluation program described in section IV-C. These initial assumptions
are based on preliminary road impact evaluation data for rural roads con-
structed under the Vihiga SRDP.
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The selection prozodure would take place in three steps. First the MOW
will provide a list of the roads in each category within each district +o
the District Deveiopment Carmittec. Second, the DDC will then decide on
link priorities within each category. Third, the MOW would program the GHC
unit to improve the highest-priority links first in each district.

Given the necessity of keeping transportation costs and unit downtime to a
minimua, it is not desirable to move the unit from its base location until
all the eligible o0 roads are improvad in the service area of that base. In
order to inprove the naximum number of category A links early in the Frogram,
however, the base locations should be selected first in those areas with the
highest: percentage of category A roads.

This selection procedure focuses the MOW evaluation process on the technical
criteria where the MOW staff is most informed, while allowing the DIC's to
fulfill their role by determining local priorities and bringing to bear their
knowledge of local conditions and potential response. The DDC's could also
recomnend that additional roads be added to the list if such roads can be
shown to qualify on the basis of future development.

(2)  Link Improverent Selection

The type of link improvement to be carried out on a given link is to be
detennined prinarily on the basis of future traffic as defined above, in
camuarison with a traffic threshold (see Annex B.1IV.).

The Jollowing thresholds should be used:

75 ADT for MOW standard in flat or hilly terrain

60 ADI' for MOW's standard with sealed grades, in mountainous terrain with
intensive rainfall

20 MDY for spot improvements. 1/

This procedure is aimed at getting as many links improved to an all-weather
standard as possible by the first GBC unit, while assuring that the standard

of the roal is suitable to the traffic level ( and therefore economic benefits
are high enough to cover costs) and that the improved road will be maintainable’
with adequate maintenance support from the MOW. Those links which meet spot,
improvement thresholds but have more than 40% bad sections could be improved’
to MOW standard in excepticnal cases. 2/

(3) Data required from the GOK

In order to implcment the above selection system, three types of data are re-
quired fram the GOK, two types to be provided by the MOW and one type by the DDC's.

Fram the MOW, data is required on road condition and on traffic levels. The
present road inventory maintained by the inspectorate does not contain infor-
mation 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. The
ATD project engineer can work with the MOW on this inventory but the MOW should
have primary responsibility for it.

1/ The average for spot improvements is expected to be 40 ADT.
2/ RAllowance has been made for an additional 12% MOW standard in the economic
and technical evalvation for this circumstance.
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The present traffic cownts taken in the project area are not conprvhen-

sive.  However, a conplete traffic suwvey of all roads in the two provinces is

judged to be wmecessary.  As the second step the MOW will estimate current tratfic

levels on candidate links relative to the 20 ADT threshold, and carry out a

tratfic count or survey on each link selected for improvement prior to improvement

to verify the traffic level. (Data obtained through this count or survey
would also be used for program evaluation as described below).

The DDC's can play a role in estimating local road needs where traffic
ocounts arc not available or of limited use. However the primary data
required 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 method of transmission of this

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

of the MOW's proposed program of improvement in each district remains

to be determined. (The MOW vepresentative on the DDC could serve this
function; however, some 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.

SUMMARY 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;—
and

(4) all of above roads with gradients
of 8% or more,

2. SPB carry out traffic counts on candidate road links and 4 months
determine type of improvement for candidate road links .
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.
20<ADT < 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. con-

other or/and alternate road links; prioritize final list of current with

road links. No. 2 above
Criteria: a) Local knowledge of roads' condition,

b) Loral knowledge of present and
rlanned rural development activitiegt

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.,

1/ :
“For cxample TADP, RARP and ASL T - part C .,
One criteria for RAR will be that roads selected for construction will
connect to classified roads which either are pPresently passable or
which will be made passable by GBC within 12 months of consgtruction.
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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 of 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 identifjed

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.



-59

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 this basis and SIDA, had its support not been withdrawn by
the GOK 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 comporent, 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
cleaf}ng and minor grubbing of the right-of-way and installation of
CMPC-cross-drainage.

Lf 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 laboz operations
will be introduced as the construction gets underway and as project
eneineers evaluate the project todetermine what labor substitutions are
feasible vis-a-vis the high rate of constructiom which 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 provinceé
and will be emphasizing improvement of whole road links, REDSO/EA engineering
staff have determined that the equipment proposed for this project is

1/ Corrugated 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. 1In 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
fleet 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
1s 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

AID fund spare parts equivalent to 60 percent of the FOB value of the
Lotal 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 to avoid the high degree of non-use
normally experienced when all spares are ordered as stock items with
equipment,
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Problems encountered with in-country delivery/transportation under

existing MOW 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



-62-

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 pProgram cycle. The cycle would be
shortened by one to three years dependent upon wear conditions from daj. ly
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
operations 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. 1In part in the last two to three . i
years this is a reflection of an anticipated earlier start up of the GBC 3
program and consequent deletion by the Ministry of Finance and Planning of funds i
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
waintaining the D and E roads which were generally of poor quality
when added to the national system in 1971. In the present condition
ol some of these roads (unculverted, undrained, unsurfaced) maintenanc
really means rebuilding; the annual cost of maintaining an undrained
carth track can approach its construction cost and it would still be
fmpassable after the rain, The GBC program will reduce the cost of
maintenance on a road of this type to achieve an all-weather standard,
although more MOW cflfort 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.0.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 £804,000 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 vhich 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 recelve hardly any maintenance.

The inadequacy of maintenance funds is witnessed by the condition

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

of the provincial MOW to forsake the use of its available machines for

6 months of the year due 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 80% in
previous years.

The allocation procedure for budgeting used at present is based on road
traffic levels and starts from £100/km/yr in the lowest category and
rises to £160 and £210 for the next two higher ~ategories. 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,

1t 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 can be accomplished by upgrading the project
roads Lwo categories. This increase may in fact be partly justified
by a tratfic increase which would upgrade the budget category in

any case.

liowever, the projected increase in required maintenance allocationms

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

below do not include allowances for inflation.

AID-Funded GBC Unit

!
Year Incremental Km, Incremental Maint%j 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

l/ 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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QOverall RARPL/
2/ . a/
Year Incremental Km. Incremental~ Cumulative % Increase

Maint.

1978 1,206 £ 60,300 £ 60,300 9%

1979 2,150 107,500 167,800 2.6

1980 3,014 150,700 318,500 4.9

1981 3,330 166,500 485,000 7.5

1982 3,330 166,500 651,500 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 MW 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 ovganization 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 of
permanent cmployees in work camp situations in which housing is provided
and relatively heavy usc 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 ADT 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 pPresent 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.

1/ ‘The AID Rural Roads Systems project will construct approximately
2 800 km or 6% of RARP roads
/  Incremental maintenance requirements are estimated at £50/km.

% 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 tramsportation
(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
ullocations for Class D and E roads. Presently there 8{? no road

maintenance allocations for unclassified (RARP) roads. -/ 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
ATD-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 1is being funded under feeder roads construction
budgets.



67

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 GBC 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 trzined manpower availability, there is no

reason to expect any diminution in the MOW's capacity to do maintenance

work. Second, while there 1s 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 GOK 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
8k11lls 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.
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Scarting with the initial planning of the Gravelling and Rural Access
Roads Proprams, in 1974 the MOW 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 cunsideration of training requirements and
gubascquent donor financing of these programs, an evaluation of the
MOW Staff Training Department was funded by the IBRD and SIDA. This
evaluation conducted in January and February 1975 by ORT resulted in
a serics of recommendations for training expansion and improved opera-
tions as contained in its Report "Study of Training Need, Road
Maintcnance, Road Gravelling and Rural Road Program, Kenya," dated
October 1975. Concurrunt 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.

Thesc two reports concluded that (i) additional training facilities
necded to be constructed; (1i) additional training equipment needed
to be procured, and (iii) expansion of the training staff was required.

Estmated total cost of the five-year training expansion program is
64,6 million, of which $2.2 will be financed by the IBRD, $§1.2 by
SIDA and the balance by the UK and GOX. The expansion program will
consist of the following components:

(a) An increase in the current number of instructors/administrators
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 5,700 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 additional 3,744
trained employees to the MOW staff.
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TABLE 11
Annual Qutput of STD by Major Catepory, 1976-1980,
and Existing Trained Staf! .. of 12/31/75
Road Equipment 1/
Supervisors Jperators 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 D - -
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
an 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,
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(b) one cngineer/construction superinterndent at field level
and in overall charge of the gravelling unit operation
for four years,

(c) one master mechanic in charge of overall maiuterance, on-
the-job operator training and perforuurce of the cquipment
located within the gravelling unit for four veeie.

e, Reagonableness of Cost Estimates

Cost estimates used for equipment and technical assistance are based
on prices of cquipment and consultants for recent (mid-1975) AiID-
financed projects for Kenya and adjacent countries in the Easte:n
Africa urea.

Cost estimates for GOK/MOW inputs for labor, POL and related itcus

arc based on 1974 prices also contained in the CIDA recport and updated
to reflect increases in POL, materials and labor, through January 1976.
A price escalation factor of 1.5 percent per month and a contingency
factor of 10 percent have been added to basic cost estimates for
equipment.

f. Environmental Impact

An apscssment of the potential environmental impact of this program
indicuates that no significant problem areas exist or are likely to
develop. Sec the Environmental Annex for details.

g. Summary Conciusion

1) Summary 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 applicabic to
facilities desired by GOX for the gravelling program,

2) Section 611(a)(i) of the FAA related to firm cost estimites i5 cone
sidered to have been satisfied. Engineering plans, due to the asture
of the construction, will be developed by the project engineer during
the first year mobilization stage of the project. Typicali cruss-
sections for the road improvements have been establighec 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 Ma.nteasnce
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

a8 a covenant in the Loan Agreement.
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B. Eoconomic Analysis

This section is organized into a discussion of econamic benefits, traffic
threshold analysis, cost-benefit analysis, incidence of benefits, and labor
VS. capital-intensive methods.

1. Benefits to be Derived from the GRC Program

Both cconamic and social benefits are derived from the GBC program. Only
the cconomic benefits are discussed here. (See section III.D. for social
benefits). The economic benefits can be classified 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 operators
or owners whose vehicles use the road. These benefits have been estimated
by the MOW in terms of standard road types based on an updating of a table
in the Scandia-consult report. 1/ This updating was done by simply multiplying

all the figures in the table by 1.49 to take into account price changes since
the original figures were calculated. 2/

The estimated average savings per vehicle are shown in table 12 below for
each improvement type. Supporting computations are presented in Annex IV.

Present road surfaces range fram very poor to good on D and E roads in the
project area. For the purpose of this analysis an average intermediate

state of Gl was chosen as the base condition on good soils and GO for poor
soils. 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 needed
to keep the improved road in good condition. Since there are not enough
maintenance funds allocated to keep the present D and E roads in good condition,
these savings are some what academic, although additional maintenance funds
would have a high economic return (much higher than the present project). There-
fore these benefits will not be realized (except through better-maintained
project road links and lower user costs) and a higher maintenance expenditure

is included as a project cost below. -?

1/ SIDA, Improvement of Roads in Kenya—Technical Foonomic 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. :



TABLE 12

Weighted Average User Cost Savings Per Vehicle 1/

Improvement Savings per vehicle 2/
K. shs. sU.S.
a) MOW standard (Gl to G3) .250 .0298
b) Spot Improvement (Gl to G2-G3) .189 .0225
c) Sealed Grades (Gl to G3 in mountainous .405 .0482
terrain + 20% bituminized)
d) MOW 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 Benefits Induced by the G2C Unit

(000's of US dollars)

. B‘enefits of 1/ RAR Benefits 2/ Benerzits ?f 3/ IADP.Bem_afits Y
Year RAR Program =/ | Attributable to GBC IAD Program Attributable to GBC
1978 - - - -
1979 - - - -
1980 15.9 0.3 182.2 8.1
1981 50.0 1.0 1068.2 19.6
1982 175.4 3.3 3138.7 33.6
1983 453.7 8.7 7438.1 51.7
198 976.8 18.6 10281.2 60. 8
1985 1791.7 4.1 « 12u435.2 66.9
1986 2945, 7 56.0 13664.0 70.1
1987 u211.4 80.1 13664.0 70.1
1988 5604, 4 . 106. 4 14773.7 72.9
1984 7131.9 135.4 14773.7 72.9
1490 8805.3 167.2 14773.7 72.9
1991 10635.5 202.0 14773.7 72.9
1992 12631.6 239.8 4773.7 72.9
1993 24354.5 272.6 14773.7 72.9
199y 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 ' 4864 14773.7 72.9
1998 26912.7 549.1 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. 4 1,401.5

1/ From Table 3 Annex 7 of the IBRD project appréisal report for the RARP of Feb. 1976.
Kenyan pounds were converted to shillings($ 2.38 = 1 Kg.)
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Continmation Table 14 - Footnotes

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

3/ From table 1 amnex 16 of the IBRD project appraisal report for the TADP
of Jamuary 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 GEC program) .
Earlier benefits are attritutable in higher proportions to the GBC
improvement due to the GBC investment concentrated in the earlier
years. GBC represents 4.47 of project area IADP costs in 1980,
declining to 0.5% in later years.
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meny —
Y glouE

14

Berefits for <he Proiect

User Ccs* Sey:'::% =/ ' RARRY TADP 4/
MCW Y Spot = Sealed = | Pcor Z Total related relztacd | Tetal
Year Standard | Iprovement | Grades Soils Savings Zerefits| Benfits | enefits
1978 - - - - - - - -
1979 37.9 82.1 66.5 0 246.5 - - 246.5
1950 125.4 225.0 11904 0 469.8 0.3 Wl 47%,2
1981 282.3 355.4 128.9 0 766.6 1.0 19.6 787.2
1932 353.% 543.0 139.3 0 1081.1 3.3 33.5 1078.C
1982 431.1 715.5 150.4 48.9 13u5.3 8.7 51.7 1586.3
178u " * % * lu53.06 18.5 50.8 1533.0
1385 1569.9 34,1 00,93 157C.9
S I3 1695.4 56.0 70. % 1821.3
1937 1831.1 80.1 70.1 1981.3
1088 1877.%8 106.4 72.9 2156.9
1683 2135.8 135.4 72.5 2344.1
1920 2306.6 167.2 72.9 25u6.7
1991 2491.2 202.0 72.9 2765, 1
1397 2690.5 239.9 72.9 3C03.3
1393 2905.7 272.6 72.9 3251.2
1994 3138.2 325.4 72.9 3537.5
1965 3389.2 375.3 72.9 3837.4%
1396 3660.3 L238.8 72.3 4151.8
1337 3953.2 48e. u 72.3 4512.5
1398 4262.4 549.1 72.9 4891.u
1993 481l.0 619.9 72.9 5303.3
2000 43979.9 999.9 72.8 §752.7
2001 5378.2 790.2 72.9 52u1.3
Total $83C6.7 56C1.4 1u01.5 55202.58
!
LY based cn calculations shewn in AnnexIV and table L Ini+ial cenditians Wwill

EUN

Ilg

vary fram GO to G2 cepending cn weather and meintenzncs.

essuming an average
assuning en average
8% annual grawth.

see table 2
assuming en average traffic of
annual growth.

80 AT is achieved in cpening year and 3%

® all user ccst savings are assured to grew at 8% after 1383, but cniy

the total is shcwn.

trafiic of 90 ALT in the cpening year and 8% annual growth
trafiic of 80 AT is achieved in the cpening year end

e ot b e
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3. Cost of Alternative Imnprovements.

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

a. MOW 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.

€. Spot improvements averaging 20% of the length, based on two low sections
with culverts per km. and 100 m. of earth work and gravel on each.

d. MOW 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 IMPROVEMENT TYPE
MOW standard
with sealed
MOW Standard 3.5 m. Gravel Spot Improvement grades
derivation 1. MOW 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/Km $ 1.0,200/Km

In poor soils such as black cotton soils this cost may be doubled dus 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.



-79-

4, Cost-Berefit Analysis

Based on the number of kilcmeters identifiedin section II.B.2.
that are eligible for the GEC inprocvement, a set of 2000 km. of the
highest priorities were selected, and allccated to each year of the
program in Table 16. This allocaticn takes intc account the prograxming
constraints which favour improving lower-pricrity links lecated near certain
high-priority links in order to minimize the transportation and related
dawntime of GBC equipment,

The total benefits to road users are shown in Tableld These were
cbtained by multiplying the kilameters in each category by the wnit
benefits per vehicle in Table 12 and by 365 times the traffic level cn the
link. The opening year traffic is assumed to be an average of 50 ALT
on spot imprcved links, 90 ADT cn MOW standard 1links and 60 ADT cn poor
soils links. This traffic is assumed to increase at a rate of 8% per year
during the period after improvement.

The total costs associated with the improverent schedule in Table 16,
are shown in Teble 17, An additional regravelling cost of 45% of the infitial -
caistructicn ccst is added in three 5-year cycles after censtructien. Annual
mainterance costs are assumed to increase by $210 per kilcmeter as shown in
table 18, 1/

The total cost including regravelling and amual maintenance costs are
shown in Table 18 . The resulting total costs and benefits and the stream
of net bencfits are sumarized 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 crientatim
of the project toward providing access to isclated small holders acng
presently ncn-all-weather roads. It is possible that the respcnse of these
small holcers, particularly in the areas where IADP inputs and the credit
provided by ASL I Part C is available, will be sooner and more wice~-spread
than .the relatively conservative assumpticns used sbove. This can enly be
determined by means of the evaluation program described in Sectimn IV-C.

Y/ The maintenance of the improved roads should be sufficient to keep the
road surface in good conditien. As traffic increases this cost
increases. However the costs of raintaining the present earth roads
‘even in a poor but passable state is assurer! *o increase at a slightly
higher.rate than maintenance costs an the irproved road, so that the
differential maintenance cecst remains constant.

This sinplifying assumption undoubtedly uncer-estimates the benefits of
the improvement, as much higher maintenance cost would be required to
keep the earth road in its present conditicn at higher traffic levels.
Under the assumed costs the actual conditicn of the earth road would
decline, leading to significantly higher base user costs and, therefore,
much higher user cost savings than those shown in Table 14.



TABLE 16

Kilemeters Irproved by Tvte of

T Ay e -
~LosCcVanent

MOW * . Spot Im- MOW Standard |MCW stangard
Yéar Stadard | proverents|with sealed |an peer soils Total xilometers
~ v graces
1978 100 200 50 ' 0] 350 -
1979 20 L100) 30 0 450
1860 150 200 0 0] 350
1981 50 400 0 450
1982 50 300 - 50 4CO
Total 370 15C0 80 50 20C0

Y Assummg SO that all of cat
in the Iirst two years. Tot

egery A is accomplished
al for cne GBC wnit only.



TABLE 17
Costs of tne Prcifact

(000's of cdollars)

Constructicn and Regravelling Cests Y Main~ Total
MOW S tenance
pot Sealed Pcor .

Standard Improvement Crades Soils Cests

($7,7C0/am) (33,300/x<q) ($10,200/kcn) (315,400, 5n)
1378 770.0 780.0 §10.0 0 73.5 2133.5
1979 154.0 1580.0 306.0 0 168.0 2188.0
1980 - 11585.0 780.0 0 0 241.5 217€.5
1981 385.0 1860.0 0 0 336.0 2281.0
1982 385.0 1170.0 0 770.0 420.0 27u5.0
1983 346.5 351.0 229.5 0] 420.0 1347.0
13984 69.3 702.0 137.7 0 420.0 1329.0
1985 519.8 351.0 0 0 420.0 1290.8
1986 173.3 702.0 0 0 420.0 1285.3
1387 173.3 526.5 0 346.5 420.0 1466.3
1988 346.5 351.0 229.5 0 420.0 13u7.0
1389 69.3 702.0 137.7 0 420.0 1329.0
1590 519.8 351.0 0 0 420.0 12¢0.38
18381 173.3 702.0 0 0 420.0° 1295.3
1992 173.3 526.5 0 346.5 420.0 1ug5.3
1993 346.5 351.0 229.5 0 420.0 13¢7.0
1949y 69.3 702.0 137.7 0 420.0 1329.0
13885 519.8 351.0 0 0 420.0 12¢0.38
1836 173.3 702.0 0 0 420.0 1295.3
1397 173.3 '526.5 0 346.5 420.0 1465.3
1938 - - - - 420.0 420.2
1999 - - - - 420.0 420.0
2000 - - ' - - 420.0 420.9
2001 - - - - 420.0 420.0
Total 6695.6 13747.5 1917.3% 1809.5 221¢8.s 33389.2

L/ Based cn the number of kilcmeters shewn in the Table b. Regravelling

costs are u45% ccnstructicn in years 6,11,16.

2/ From table 5. The additicnal maintenance cost diffarential is assumed
canstant altheugh the tetal will increase with traffic



TABLE 18

Additicnal Maintanance

Ccsts rcer Year

Cumulative N V'
Year iloretarg acded cos®'per Xm. Total added ccst cer vear
1978 350 $ 210 73,500
1479 800 210 168,CC0
1980 1150 210 241,500
1381 1600 210 336,000
1982 2000 210 420,CC0

1/ Basad cn MOW estimates less estimated actual mainTensnce.
This is 240-30= § 21/Km. for low *raffis (less the 100 ADT)
At higher traffic levels at (100-2C0 ALT) there. is additional

Intenance presently carried cut so that the differential
of $ 210 remains essentially the same aven “cp nigner traific

volumes.’
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TABLE 19

Costs and Benefits of the GBC Program
(000's of dolilars)

1975
v Y
+ Year Total Costs Total Benefits Net Benefits
1978 2,133.5 - (2,133.5)
1979 . 2,188.0 2u5.5 (1,941.5)
1380 ) 2,176.5 478.2 (1,698.3)
1981 2,281.0 787.2 (1,4393.8)
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
1188 1,347.0 2156.9 809.9
1983 1,329.0 2344,1 1,015.1
1360 1,290.8 2546.7 1,255.9
1891 1,295.3 2766.1 1,470.8
1992 1,466.3 3003.3 1,537.0
1993 1,347.C 3251,2 1,90u4,2
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 1,466.3 1'512.5 3,0L6.2
1998 © 420.0 4391. 4 ‘ 4,471.4
1999 420.0 5303.8 4,883.8
2000 420.0 5752.7 5,332.7
2001 420.0 _ 6241.3 5,821.3
Total 33,389.2 65309.6 31,920.4

Net _Present value at 10% = $ 210,0003 Econcmic Rate of Retum = 10.2%

pY Froanab;s 17
2/ From Table 14
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5. Incidence of Eccnamic Penefits

The direct ecancmic benefits of the GRC pregram will be first received
by vehicle amers in the firm of lcwer crerating osts for trips that wouwd
be made wnether o rot there is an irproverent. The vehicles using the road
are primarily (49%) matatus, D1k Wps or buses; a significant number of
cars or jeeps (31%) and same trucks (20%). ;

The cars or jeeps are cwned mostly by relatively wealthy farmers or
persaons with high off-fern incames, some traders and a nurber of government
dgents working in rural areas. Cars op jeeps will receive appraximately
26% of the total savings,

The matatus, buses and pickups are mestly cwned by transperters and are
primarily used for public transpert, by low and niddle incems Zarmers,
lower income traders, and some representatives of cocreratives. Teo the
extent thatvehicles cwned by cccperatives or traders make up this traffic, all
the benefits go to the coop farmers or traders. (This is a very low properticn
of vehiclss, nowvever)., The matatus OWners are transporters, usually driver-
oWners who participate in q very cenpetitive industry (as menticned in the
Scandia-Censult repert and the PP, Therefore, some of the cost savings
are likely to be passed on to the bassengers. These vehicles will receive
4O% of the savings.

The trucks en project roads are owned by transcerters and tracers, end are
used primarily to transport agricultural produce and censumer goccs fer stores,
Same trucks are rented by traders, cocperatives and mcre progressive small-
holders. To the extent that these rental rates are corpetitive same of the
savings will be passed on. Trucks will received 38% of the sav.ngs.

The exact propertians of wehicle cwnership isrot known but it is pcssible
to estinate rcugnly the proporticns as indicated above for the purposes
of this project paper. The part of benefits passed on is assumed to be 60%
in this relatively ccrpetitive incustry. U/ ‘

The indirect benefits in terms of increased agriculturel output will
dcerue principally to the farmer. Since there are only 1% large farmers in
the area, they are estimated to receive oanly 5% of these indirect benerits.
Another estimated 10% will g0 to traders and transporters, and 20% to
cooperatives in the project area.

Table 20 contains a sumary of the estimates described above. These
preliminary estimates shculd be furthep verified and refined as part of the
evaluation program described in Secticn IvV-C.

These mechanism is usually a'sIGwer tise of trensport prices, rather
than an outright reductien. Therefare, the rate of passing (n depends
an the inflation rate. The probable period in this case is 2-3 years,
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From Table 20 it can be seen that if smallholcders and coop farmers are
grouped together, that group will receive almcst half (43%) of the
benefits. The remaincer of the benefits are .divided between transporters -
(22%), traders (16%), government (11%) and rge farmers (8%). These
figures are very imprecise but the arder of ragnitude of this distributien
is indicative of the distributicn of benefits TO be expected. This
distributien will be checked during the evaluatim program described in
Section IV-C.

The small holders favoured by this program are off the main roads and
have had less acc2ss in the past to inputs and services, then farmers
located on the A, B and C rcads. Consequently data frem surveys such as
that shown in Annex IVindicate a lcwer-than-average percent of crops
marketed and a lower-than-average income level far these farmmers, ccamared
to the project area as a whole (which has $S4 - 150 average annual income
per capita).

The additional emphasis on improving ron-all-weather roads put forth in
this addendum will shift the benefits even more in favor of the isolated
small holder. This emphasis will also favor those districts with lower
per-capita income: South Nyanza, Bungoma, Busia and Siaya. Therefore,
more than 80% of the small holders favored by this project are expected
to have income below the $122 per capita poverty level determined by
the IBRD, and more than 95% of this group are expected to be below the
IBRD-calculated minimum acceptable income level of $196 per capita.
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6. Labor vs. Capital-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 can-
struction with labor-intensive methods. This alternative now appears to

be economically unfeasible due to higher ccsts and longer time periods

necded to complete construction postponing the stream of benefits to

a time when their discounted value would not cover the increased costs.
ilence, 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 MOW is abundantly supplied with labor in comparison
to its equipment constraints. However, the MOW has also demonstrated a
willingness to hire local day laborers when this decision is justified on
a cost basis (i.e., the cost of local labor is less than the cost of
transporting permanent emplovees fram 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 cperations has been the subject of a controlled experi-
ment in the project area under AID financing as part of the SRDOP. 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 roadheds 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 agreenment
with the Ministry of Finance and Planning on how to deal with ghadow
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
Preliminary shaping ~ 10-207%
Removal of top soil on quarry 1-2%
Digging out gravel 10%
Loading gravel 30-40%
Spreading of gravel 10%

We would note that the higher current cost of capital intensive

methods may have altered the situation. However, because labor costs
have also risen and because the factors mentioned in the previous
paragraph remain in effect, it is probably still not feasible to employ
labor 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 agricultural
benefits but not including social service access benefits, shows that

the project is economically feasible for a major part of the secondary

and minor road network in the project area. However, perhaps of more
concern than economic viability based on VOC savings, given the Congressional
Mandate and the AID emphasis on the rural poor, is the distribution of
benefits. The Scandiaconsult report concluded that in Western and
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Nyanza Provinces most of the savings in vehicle operating costs would be
passed on to passengers and producers in the rural areas. Because of the
land holding and population characteristics of these provinces the passengers
and producers have a very high probability of being smallholders with the
majority falling into the category of the working poor. The tentative AID
analysis of the magnitude of annual monetary benefits from farming accruing
to these poor smallholders, if all voC savings were passed or, indicates a
likely range of Shs. 48 to 60 per family. It is also evident that a high
percentage of any induced agricultural benefits would accrue to smallholders
while for other developmental benefits smallholders would probably benefit
relative to their numbers and percentage in the total population. For

all benefits, the major beneficiaries, at least initially, will be the

nore progressive smallholders.

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

to the effect of the rural access roads program which will be undertaken
in Western and Nyanza Provinces and which will impact on smallholders. In
some 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 miles
of 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 PERCENT
USAID $ 8,100 $1,000 $9,100 75%
GOK .- $3,200  $3,200  9ge
TOTAL (rounded) $ 8400 $4,200  $12,300  100%

The "Summary Cost Estimate and Financial Plan," Table 21, shows the details
of source and use of total financing. AID will provide loan financing for
equipment, spare parts, construction materials and 40% of the total require
ment of POL in the amount of US $7.7 mil. ATD will also provide grant
financing for 13 worker-years of technical assistance in the amount of

US $1.2 mil, and for a special evaluation program in the amount of

US $200,000 . The GOK will provide US $3.2 mil. equivalent for financing
local support costs. Inasmuch as the GOK's inputs are 26% of total inputs,
the minimum Host Govermment contribution required by FAA Section 110 (A)

is satisfied. :



TAELE 21

SUMMARY COST ESTIMATE AND

FIFANCIAL PLAN

(000 US $)
— - - -
SOURCE . ..___AID __ __ . GOK _ _ TOTAL _ _ .
LCaN GRANT
FX _LC__TOTAL| FX _ 1C__ TOTAL LC TOTAL{ PX 1C  TOTAL
USE:* 1
1. Equipment/

| Delivery 2,348 2,348 200 | 200 {2,348 | 200 | 2,548

!

. 2. Spare Parts |1,057| 352 |1,409 200 | 200 [1,0571 S52 | 1,509
3. Const.Mater=~

ials. 1,653 1,663 75 | 75- 1,521 75 |1,738

! &4, Technical ,

i 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 | 240 240 240

I N

* ETyciusive of inflaticn.

"llowznces for inflation inciuded in zontirua<ion taltle.

=-06-



TABTE 21

4 .
oonla. )

SUMMARY COST ESTIMATE AND

PINANCIAL FIAN

(000 US $)
SOURCE AID GOK
LOAN GRANT

FX___LC rorall FX  LC_ TOTAIl FX _LC TQTAL] FX__IC TOTAL.
USE: (Cont'ad) '
Ka. H.Q. Support 120. | 120 120 { 120
9. Local Labour 532 832 832 832
10.Tra'ining 300 300 300 300
11.Inflation 855 239 1,094 264 264; 855 | 503 [1,358
12.Contingency 387| 38 425| -47 47 403 403 | 434 | 441 | 875
13.Evaluation ' 210 210 210 210

TOTAL (mundeé) 5,700 fL,000 |7,700{1,400 1,400 3,200{3,200{8,1C0}4,200 112,
PERCENT: | 547, 11% 25% 1

-16-
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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,
construct fon materials and to meet the cost of related procurement
service fees. In estimating the cost of this portion of inputs, REDSO
eng fucering staff utilized the latest available data on actual costs
of bld proposals for similar activities in East Africa. Escalation
and contingency factors were then applied to arrive at a realistic
catimate for that point in time when firm orders are expected to be
placed. This technique for estimating the cost of project inputs {s
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. Thig gum 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
US §6.1 mil. will be expended by the end of FY 1979 as the equipment,
initial spare parts and construction materials are scheduled to be shipped
by January 1978. [Ixpenditures for spare parts and POL will occur until
the completion of coustruction, approximately June 1982.

The total cstimated 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

ATD will assume responsibility for financing 40% or $528,000, which in-
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 eimple 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, 407 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 a
greater probability that the GOK would be unable to completely draw
down this element of the loan.

The schedule of POL financing included in Table 22 provides a basis
for reimbursement that phases in increased GOK financial responsibi-
ity 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 66 286 319 352 297
AID % 40% 100% 70% 40% 30% 10% f

AID $ 528 66 200 127 105 30 ?

To Insure complete loan draw-down in the event that the above projec-
tions arc not realized, a financlal review will be held during the

third quarter of FY 1980 by USAID/Kenya and the GOK to reassess the
appropriateness of the reimbursable percentages to be applied in FY 1980
and the remaining life-of-the-project. The review will establish such
revised 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 docu-

mentation 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 evalua-
tion 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 evalua-
tion programs for the RARP and other infrastructure development projects
under the IADP, if such evaluation programs become operative during the
GBC project period. A detailed breakdown of costsg for this special
evaluation effort is given in Section 1V-C.



TABLE 22

PR.QJECTED ACCRUED EXPENDITURES
(000 US §)
FY. 77 FY. 78 FY. 79 FY. 80 FY. 81 FY. 82 TOTAL
TECHNICAL ASSISTANCE
l. 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
CMMODITIES
1. Heavy Equipment 1,672.0 1,672.0 - . - - - 3,364.0
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.0.L. 66,0 200.0 127.0 1€5.0 .0 528.0
2. Evaluation Programs 90.8 57.1 62.1 210.0
TOTAL: 2,880.8  3,244.5 896.3 £23.9 507,C 312.5 9, 100. 0
(Rounded)

1/ Line items include Procuremert Service Fees, Inflation and Contingency factors.
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TABLFE. 23

KENYA ROADS GRAVELLING PROJECT

OBLIGATION SCHEDULE

($000)
ry -1/
I. GRANT FUNDS ’ 1977
1. Engineer in Charge 450
2. Engineering Superintendent 375
3. Master Mechanic : 375
4, EILvaluation 200
TOTAL 1,400
I1. 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. Fixal Amount Reindurscient

The Fixed Amount Reimbursement procedure has been considered for us(
however, scveral aspects of the gravelling activity do not lend ther
sclves to this technique. Given the total estimated cost and the

proportion of the foreign exchange element (66 percent), the use of
this procedure would represent a considerable hardship in the short-
term for the GOK. Also, the foreign exchange would be required at :
time when the GOK has limited availabilities of foreign exchange.

Another requirement for utilization of the FAR procedure is that the
cooperating government's implementing agency possess all the require
skills for independent implementation. Our project analyses have
identified the three specific manpower needs of MOW for successful
implementation set forth in Section III.C.2.b. above.

Based on these constraints it has been concluded that the utilizatic
of FAR proccdures would not be appropriate.

a. Costing of Outputs

Tablc 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, H.Q. support, transportation of equipment from the port to the
construction site, spare parts and local labor - skilled and unskilled.

Cost estimatcs for the above elements were extracted fram a CIDA feasibility
study by Blackman and McGinns, "Kenya Road Gravelling Project Reconnaissance
Mission" dated February 1974. The estimates were then updated to reflect
implementation during 1978 - 1982, Cost estimates are considered reason-
able and adeqquate 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 OUTPUTS/INPUTS
(000 USS$)

PROJECT INPUTS

PROJECT OUTPUTSl/

No, 1 TOTAL
ATID APPROPRIATED
1. Equipment 3,344 3,344
2, Spare Parts 1,932 1,932
3. Construction Materials 1,851, 1,851
4. Technical Assistance 1,200 1,200
5. Recurrant Local Costs (POL) 528 528
6. Evaluation Program 200 200
GOVERNMENT OF KENYA
1. Labour Costs 957 957
2. POL 911 911
3. Training 345 345
4, Camp Operations 276 276
5. Spare Parts . 230 230
6. Trans-portation 230 230
7. H,Q. Support 138 138
8. Construction Materials 75 75
TOTAL (Rounded) " 12,300 12, 300

L

VAN 2

No.

T QUTPUTS

1 800 miles of gravelled stcondary and minor roads.
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IV. Ioplementation Arrangements

A. Borrower and AID Administrative Arrangements

1. Borrower

8. Implementation Responaibility

Responsibility for implementation of the GBC progrem will 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 Emgincer. All three

of these positions - the Chief Superintending Engineer and the two Project
Engincers - are to be filled by expatriates (the Chief Superintending
Engineer and CIDA Project Engineer are now on board). The Chief Executive
Engincer 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
mapter 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-gite 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-
went 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.1.D.

While the USAID Mission will designate a project officer for monitoring

of AID's involvenent in the gravelling program it is planned to rely
heavily on the AID-financed Project Engincer assigned to the Special
Projects Rranch of MOW for day-to-day 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. Iwmplementation 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 GOK lacks experience

in overseas buying. For this reason, it ig 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, togather
with relevant GOK procurement requirements. The authorized source for
procurcment 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 necessary 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) Sparc 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

e i Ao i
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have been imported from Code 935 sources, but will be
from countries other than those listed as authorired
sources under the loan. It is anticipated that some
individual tranvactions for particulur off-ghelf itcms
of Code 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 {8 requested that the per transaction

lic :stion 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) Petrolcum, Oils and Lubricants - The MOW will procure all POL
in Kenya and will be reimbursed for the agreed upon proportionate
share, from the loan funda.

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

b. Technicul Assistance

It 18 contemplated that the three techniciansg (Project Engineer, Con-
struction Superintendent and Master Mechanic) will be provided under a
grant-financed host country contract with an engineering consultant firm.

2. Implementation Schedule

Implementation of the AID gravelling project 1is 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 GOK.

3. Fulfillment of the C.P.s by GOK for initial
disbursement of loan funds, inciuding
advertisement for, selectiom 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 of TA contract) 2 months

10 months

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

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

1. Préparation 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
firme for RFPs (subsequent to loan signature by
the GOK).

4. Preparation and approval (GOK/AID) of draft contract
for consultant services and IFB for equipaent 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 MOW
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 cpproximately 16 monthg
to accomplish begiuning in month 11 and ending in month 26.
This phase includes:

1. Preparation and approval of the IFB package
for equipment procurement by MOW/

USAID. 2 months

2, Advertisement for procurement and awards
for equipment orders. 3 wmonths

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 reqiirements 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 GOK 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 comstruction activities.

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

4. Establish the logistical support plan for gravelling
operationa,

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 II, as implenented by the Project Engineer within the MOW, will be °
cowpleted with the modbilizetion of the gravelling unit and arrival of the
remaining two technicians on site.

Phase II1 - Phase III is estimated to require approximately 48 months
from month 27 to month 74 and includes:

l. 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 ig implemented by the Project Engincer and two project
technicians 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 Aunex XI.

C. Evaluation élnn

In accordance with AID requirements and the related Mission Order AID
asaistance to the gravelling program vill 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 MOW)
will be invited and encouraged as is the case with ail Mission evaluation
activities. These evaluations will be initiated by the responsible USAID
Project Officer with the guidance and the assistance of the Mission Eval-
uation Officer. Others participating will include the Mission's Senior
Evaluation Coumittee, including the Director, Assistant Director, Program
Officer, General Development Officer, and Controller, and representatives
of REDSO/EA.

The focus of such evaluations may be on (as appropriate) continued relevance
of the gravelling program to Kenya's development and the AID agriculture

sector program, implementation status and problems, roads maintenance, progress
of the MOW training program, operations of the SPB and the units themaselves,
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related other donor activities, and relationship to other GOK deve lupment
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 econamic
and social consequences of the proposed GBC program, a special evaluation
program is proposed to be carried out by the MW rlanning staf€ in cooperation
with short-term consultants. This program will be grant financed by AID.
Baseline data collection will be carried out on selected 1inks during the
first year of project implementation, i.e. before any regravelling is
actually accomplished by the AID~-financed unit. Annual replication of
this study during the next two years will provide change data reflecting
economic and social impact of rural road improvements in short term.

Such data might also form a baseline for the assessment of long term
impacts 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 element it must be ascertained if the unit
is achieving its forecast output and cost per kilometer, and whether the
resulting road condition is kept at the forecast level. The AID project
cnyineer is expected to perform this part of the evaluation. Feedback
from the project engincer concerming inprovements in construction toch-
niques and mintenance practices should be formally commnicated on an
annual basis to supplement reqular informal comunications within the Mow.
is cvaluation is of definite interest to the MOW for its own purposes,
in addition to USAID.

Sccond, the program must be evaluated to determine if the forecast

" benefits are being achieved with the actual links selected for inprove-
ment.  Review of the initial results should be used as a means of improving
the "ink selection criteria as early in the program as possible. This
cvaluation is of some interest to the MOW for planning purposes, but

USAID is more directly concerned.

Third, the program must be evaluated to determine if the benefits
actually rcach the smallholder or the low-income agricultural producer.
This evaluation will require more detailed information than may be avail-
able through a regular MOW sources.

An initial evaluation could be carried out with the CIDA GBC unit which
would yicld information of use particularly in the enginecring evaluation.
Some indications of benefits may also be obtained, although they have
limited application to the projcct area.

There are three alternative structures for carrying out the second and
thiird evaluation elements. In the first alternative these elements
could be carried out entirely within the .MOw planming unit by Mow
[>>rsonnel with some assistance fram USAID in forrulation of the evalu-
ation procedures and to provide logistical support. The second alterna-
tive is to have the MW gather only that part of the information which
is of interst to the Ministry, with some logistical assistance from
USAID. Then there would be a separate evaluation of these and other
data to be gathered by USAID in an external evaluation to the Mow.

The third alternative is for USAID to carry out a completely seperate
evaluation for its own purposes and to communicate the pertinent results
to the MOW.

These three alternatives represent a spectrum of possible MOW partici-
pation. This participation should be encouraged to the extent that it
strengthens the MOW planning system. However, it should be noted that
the cost and effort to the MOW of the evaluation effort also increases
with the level of MOW participation and that this burden should be ke:pt
to & minimum.
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Given the desirability of strengthening the MOV without passing on to

it an undue proportion of the evaluation costs, it appears appropriate

to select the sccond alternmative. The training aspect of this alternative
oould be enhanced by having the personnel responsible for the evaluation
work within the planning unit of the MOW, This would also facilitate
coordination with the RARP evaluation process.

The cvaluation design for the second and third clements will focus

on an analysis of origin-destination surveys and traffic counts conducted
by the MOW and information on operating expericnce with the GBC units.
Collection of traffic count data could begin with the CIDA unit in
1976/77. This would 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 the above

the 1974-79 National Integrated Sample Survey Program is the responsibility
of the Central Bureau of Statistics. Within the framework of a national
sample, currently being identified, the CBS intends to collect data nceded
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 “wuschold, or holding, as
its basic unit of enumeration. It will inte rate three previously existing
surveys: The Small Farms Census Survey; the Farm Management Survey, and
the Rural Houschold Budget Survey. Fixed core questionnaires will be
used in each survey 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; houschold expendi ture,
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 (3 years). 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 O and D survey can then be
replicated in two succeeding years to obtain data on the type of responses
that the improvements are generating and their associated benefits.

Two O and D tcams would he required for eight wecks to carry out the
survey and cight more weeks to process the resulting data. ILogistic
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
Local Cost
(Origin Destination Survey, Road Inspection & Traffic Counts)
Year 1 Year 2 Year 3 Total
1. Vehicle purchase $36,000 - - $36,000
2. POL a) O & D survey 2,600 2,800 3,000 8,400
b) Inspection 1,950 2,200 2,400 6,550
c) Traffic counts 1,950 2,200 2,400 6,550
3. Equipment a) 0 & D survey ' 3,000 1,000 1,000 5,000
& supply
b) Inspection - - - -
c) Traffic counts 1,000 200 200 1,400
4. Travel expenses a) O&D survey
per diem 700 800 900 2,400 -
b) Inspection . 300 400 500 1,200
c) Traffic counts 400 500 600 1,500
Total 47,900 10,100 11,000 69,000
Technical Assistance
1. Fixed Daily Rates
a) social anthropologist(lm/yr) 10,000 11,000 12,000 33,000
b) senior economist (2 mo/yr) 20,000 22,000 24,000 66,000
30,000 33,000 36,000 99,000
2. Other direct costs .
a) airfare @ 3,800 4,000 4,200 12,000
b) excess baggage 400 450 500 1,350
c) per diem 3,650 3,800 4,000 11,450
d) vehicle rental 3,000 3,500 4,000 10,500
e) secretarial costs 2,000 2,200 2,400 6,600
12,850 13,950 15,100 41,900
Total Technical Assistance 140,900

Total Evaluation Program Costs (rounded)

200,000
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also shown. Maximum provision will be made for working closely with
the MOW planning unit and also for providing focdback to the PAC's
through the Rural Plamning Unit currently being sot W in the Ministry
of Finance and I'lamning.

It is proposcd to purchase three vehicles for MOW use in conducting
traffic counts and surveys. Table 30 campares the cost of vehicle
purchase with that of wvehicle 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 Fce:

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) v $ 32,946.00
Projected Rental costs, Year II 36,200, 00
Projected Rental costs, Year IIT - 39,800.00
Total Estimated Vehicle Rentas Costs $108,946.00

Vehicle Purchase
10.S. 3)

3 Vehicles @ $12,000 $36,000

(Price CIF Mombasa from 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

-136-

D. Conditions, Covenants and Negotiating Status

1. Conditions

The ﬂPOJPCYLI acreement will contnin the atandard conditionn, Including 1egal
optnton and specimen signatures as well as the vequivement tor an approved
contract for procurement services prior to any disbursements. The

project agreement will also provide that an approved contract be executed

for technical services prior to any disbursements.

2. Covenants

During negotiations for the project agreement, efforts will be made to
strengthen and make more specific standard :ovenants with respect to

the Borrower's funding, execution and maintenance of the project. 1In
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 cfforts.

b) The Borrower will covenant that it will supply funding adequate
for the continued support of roads construction and maintenance work in

the AID project area, in addition to other present and projected censtruc-
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
in Annex 1 may be modified by mutual written agreement of the Parties to
reflect the results of periodic evaluations 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) tvpes 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. To
this end, the Borrower will submit, prior 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. Negotiating 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,
{s 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,
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7.

10.

11.
12.
13.
14,
15,
16,
17.
18.
19.

20.

Cost Est’mates
Kenya Roads Gravelling Project
FY 1976 - FY 1980

AID CONTRIBUTION TO PROJECT COSTS

ANNEX v1
Page 1

A. EQUIPMENT AND EQUIPMENT COST FOR ONE GRAVELLING UNIT

ITEM
Motor Graders (CAT-130)

Dozers with Rippers (D-7)

Front End Loaders (2-cubic yard)

ViLrator Rollers (2 towed and 1 gelf-

propelled)

Dump Trucks (5-7 cubic yards)
Water Tankers (1500/2000 gallons)
Fuel Tankers (2000 gallons)
Service Trucks (lubrication,etc.)
Pick-Up Trucks - 3/4 tons (4x2)

Headquarters Project Manager's
Vehicle (4x4)

Flat Bed Trucks (7 tons)
Office Van (towed)
House Trailer

Parts Van

Mobile Workshop (towed)
Air Compressor (150 cfm)
300 Amp. Welder (towed)

Water Pumps (4 inch)

Fuel Storage Tanks - towed chassis

(2000 gallons)

Fuel Storage Tanks - towed chassis
(500 gallons)

QTY

2
2
3

30

TOTAL US $
US $ EACH (CIF MOMBASA)

70,000 140,000
110,000 220,000
60,000 180,000
50,000 150,000
25,000 750,000
35,000 105,000
40,000 80,000
15,000 30,000
12,000 24,000
12,000 24,000
20,000 60,000
15,000 15,000
20,000 40,000
15,000 30,000
85,000 85,000
15,000 15,000

8,000 8,000

1,500 6,000
15,000 30,000

4,500 9,000

Sub-Total US$

2,001,000



21.
22.
23,
26.

25.

26.-

27.
28.

29.

31.

32,
33.
34.

35.
36.
37.

38.

Sub-Total, Equipment:

Price escalation on equipment at

1.5 percent per month from January 1976
to April, 1977 - 24 percent initial
equipment costs

Sub-Total, Equipment and Escalation:

Spares, 60 percent manufacturer FOB
price for new equipment (4 year supply)

Spares, Transportation Costs
Sub-Total, Spares: 1/

Price escalation on.apares at 18 percent
total CIF value over 5 years (1977-1981)

Sub-Total Spares and Escalation

Sub-Total Equipment, Spares and Escalation
Plus 10% contingency

Total Estimated Cost: Equipment

and Spares CIF Mombasa, Inflation
and Contingency ' Us$

ESTIMATED TOTAL

Sub-Total:

Water Storage Tanks - towed chassis 3 5,000
50 Ton Low Boy/Tractor 1 100,000
Miscellaneous Tools lot 95,000
Radios - one base unit and 9 gets 10 2,200
Rubber-Tired Tractors (80 HP) | 4 25,000
”Elééfric Generators - 15 KW 2 5,000
Office Equipment - _ lot

ANNEX VI Page 2

(2,001,000)
15,000
100,000
95,000

22,000
100,000
10,000

5,000
(2,348,000)

564,000
(2,912,000)

1,057,000
352,000

(1,409,000)

254,000
(1,663,000)
(4,575,000)

5,033,000
5,000,000
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B. CONSTRUCTION MATPRIALS COSTS

Culvert Piping, 2 cross drainage per 1 km
for 60 cm (24 inch) OMPC x 8.5 m(28 foot)
length 1,300 km (800 wiles) x $30.00 linear
meter.

Bituminous Material

Reinforced steel, $500.00 per ton x 1200 tong
Total Cost for Materials: Uss

Escalation Prices at 6 percent, per year,
January 1976/March 1977

Total Estimated Cost: Materials, including US$
escalation

C. PROCUREMENT SERVICE FEES, EX~FACTORY PRICES

Equipment at 5.5 percent
Spares at 7.0 percent (US $1,663,000)

Construction material at 5 percent

Total Procurement Fees Uss$

D. TECHNICAL ASSISTANCE
INGINEER-IN-CHARGE - 5 WORKER YEARS
DUTY STATION - NATROBI, FAMILY OF &4

Salary

Benefits

Travel to Post/Return

Air Freight/MHE - POV Shipment
Storage

Medical/Disability Insurance
Temporary Lodging

Quarters Allowance

Education Allowance

Home Leave/Return

ANNEX VI Page 3
TOTAL US - -

(CIF MOMBASA)

663,000
400,000

600,000

1,663,000

100,000

1,763,000

160,000
116,000
88,000

364,000

150,000
15,000
8,000
16,000
7,500
3,000
3,000
35,000
20,000
12,000
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D. ASSIS d)

Guard Services
In-Country Travel
Miscellaneous/Contingency

TOTAL US$

CONSTRUCTION ENGINEERING SUPERINTENDENT - 4 WORKER YEARS
DUTY STATION - KISUMJ, FAMILY OF &

Salary

Post Differential

Benefits

Travel to Post/Return

Alr Preight/HHE- POV Shipment
Storage

Medical/Disability Insurance
Temporary Lodging

Quarters Allowance
Education Allowance

R&R (Athens)

Home Leave/Return

Guard Services
In-Country Travel
Miscellaneous/Contingency

TOTAL 11S$

MASTER MECHANIC - 4 WORKER YEARS
DUTY STATION - KISUMU, FAMILY OF 4

Salary

Post Differential

Benefits

Travel to Post/Return

Air Freight/HHE - POV Shipment
Storage

Medical/Disability Insurance
Temporary Lodging

Quarters Allowance

ANNEX VI
Page 4

7,500
6,000
17,000

300,000

100,000
10,000
10,000

8,000
16,000
6,000
2,000
3,000
16,000
33,000
8,000
12,000
6,000
5,000
15,000

250,000

100,000
10,000
10,000

8,000
16,000
6,000
2,000
3,000
16,000
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11.
12,
13.
14.
15.

TOTAI. CONSULTANT SERVICE COSTS, TECHNICAL ASSISTANCE $

MASTER MECHANIC- Contd)

Education Allowance
R&R (Athens)

Home Leave/Return
Guard Services
In-Country Travel

Miscellaneous/Contiugency

E. CONSULTANT SERVICE COSTS, TECENICAL ASSISTANCE

TOTAL US$

ANNEX VI
Page 5

33,000
8,000
12,000
6,000
5,000
15,000

ENGINEER-IN-CHARGE - $300,000

Home Office/Overhead @ 20%
General Administration @ 20%
Fixed Fee @ 10%

CON STRUCTION FNGINEER - $250,000
Home Office/Overhead @ 207
General Administration @ 207
Fixed Fee @ 10%

MASTER MECHANIC -  $250,000

Home Office/Overhead @ 20%
General Administration @ 20%
Fixed Fee @ 10%

Us$

uss$

Us§-

250,000

60,000
60,000
30,000

150,000

50,000
50,000
25,000

125,000

50,000
50,000
25,000

125,000

400,000
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SUYMARY OF TECERICAL ASSISTANCE COSTS
—————n D OO0 ISTARCE COSTS

1. TOTAL TECANICAL ASSISTANCE:

&, Salary, Post Differential and Benefitg
b. Total consultant service costs

€. Personnel support costs

TOTAL ESTIMATED COST

ANNEX VI
Page 6

405,000
400,000
395,000

$1,200,000

2. ESTIMATED COST PER MAN YEAR:

12 man years $1, 200,000

13 =

3. ESTIMATED COST PER MAN MONTH:

$ 92,300 -

12

RECURRENT PROJECT COSTS.

1. POL Costs, 4 year operation
2. 50% escalation POL costs

over 4 year period

3. AID funded 40% POL Costs TOTAL US$

TOTAL _AID FUNDED PROJECT COSTS:

1. Equipment, CIF Mombasa

2, Construction Materials, CIF Mombasa

3. Procurement fees, equipment and construction materiala
4, Technical Assistance

5. Procurement fees, Technical Assiatance

6

+ Recurrent project costs

7. Evaluation Program (see detailed Uss
budget in Section Iv.C)

Total (rounded)

92,300/man y

7,700 /man m

880,000

440,000

1,320,000
~ 528,000

5,000,000
1,763,000
364,000
800,000
400,000
528,000

200,000

$9,100,000
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GOK_CONTRIBUTION TO PROJECT COST | Page 7 tal US :
US$ - One Year 4 - years
1. a. POL - one year operation 220,000 880,000
b. Plus 50 percent escalation over
4 year period 440,000
1,320,000
€. GOK Contributions (60 percent) Sub-Total: US$ 792,000
2, Labor Expenses
a. 200 personnel per gravelling unit 160,000
Cost 160,000 per year x 4 years 640,000

b. 3-year labor rate increase

at 107 = 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 Mombasg

to site 200,000
Sub-total: US$ 760,000

7. OOK 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)

TOTAL GOK FUNDED PROJECT COSTS uss $3,200,000
(rounded)
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PROJECT QOST SUMMARY
One Gravelling unit per 4-year operation

Capital Cost AID Project Funded 1976-1981 Ieriod

a. PEguipment
b. Spare Parts
c. Construction Materials

d. Technical Assistance of 13 man years

. €. Procurement Costs

f. Escalation + contingency

g. Evaluation Program
Total : AID FX Costs US
(rounded)

Local Cost Support by AID (Recurrent)

a. Spare Parts and misc. tools

b. Petrolcum, Oils and Lubricants
c. Inflation + contingency

d. Evaluation Program

Total : AID local Costs
(rounded)

ANNEX VI
Page 8

us §

Mi)lions)
2.348
1.057
1.663
.753
.764
1.289

200
$8.100

.352
. 352

.277

$1.000

AID Project Support Costs TOTAL : AID LOCAL COSTS US $9.100

(rounded)
Recurrent Costs by GOK - Kenya Shilling Funded

a. Petroleum, 0ils and Lubricants
b. MOW Labor Expenses

c. Shop Support Expenses

d. Camp Operation Expenses

e. Headquarters Support Expenses
f. Transportation of Byuiyment

g. Training Costs

h. 15 percent contingency

i. Construction materials (includes contingency)

0.792
.832
.200
.240
.120
.200
.300
.403

075

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

(rounded)

Total Project Costs (AID and GOK) us $12.300

(rounded)
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K. ESTIMATED COST PER ROAD MILE CONSTRUCTION
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Total US §
M
Total Construction estimated to be completed in 4-year
Period = 1300 kilometers (800 miles)
8. 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;
€. Less residual value on spares (207% Total Estimated Cost
of Spares) 20% x 2,162 432,000
TOTAL: §10,123,000

d. TOTAL COST (10,123) = US $7,787 per kilometer
1300 km

e. TOTAL cosT (10,123) = ys §12,654 per mile
800 miles

Note: CIDA cost estimates - 1973 figures = ys $5,457.00 per mile
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1/ .
SPARE PARTS ACQUISITION

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

1, 1Initial acquisition of fast moving

spares purchised with equipment,

(filters, belts, etc) 10
2. TFirst year operation (normal new

equipment spare requirement) 7
3. Second year operation (ncrmal

requirement) 10
k. Third year operation (possible rebuilds) 15

5. Fourth year operation (possible rebuilds) 18

&

Estimated requirement

The cost breakdown for acquisition and shipping of spare parts
for the project is estimated as follows:



1

{$ mi1lion)

1. Acquisition Cost
60% of F.0.B. value of equip-

ment (.60 x $1.761 M) = 1,057
2.  Estimatad Shipping Costs

(CIF Kenya, surface and air) = 0.352

$1.409 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 spareé for the life of the project
is further divided into Foreign Exchange and local cost as follows:

U.S.$ (Miliion)

Project Timo . LC. Total
1. Initial Purchase 0.251 0 0.251
2. Pirst year 0.177 .136 0.313
3. Seoond year 0.851 0.342

4. Third year 0.356
5. Fourth year 0444

.091
.090
.136
31.579 $0.453 31,932

|
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ENVIRONMENTAL ANALYSIS OF KENYA GRAVELLING PROGRAM

Summarx:

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 parts and material for con-
struction of approximately twenty bridpes 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. This 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 organizations, completed by USAID/GOK/REDSO
reviews.

Summary o{ Environmental Assessment:

There are six major categories of environmental impact areas to be
congidered within this project. The arecas 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 aliguusent concerning
land use, land marks, archaecological sites, etc.

5. Effects of improved drainage patterns.
6. Effects of air pollution from dust.

7. Effects of borrow pits used for surface material.



ANNEX 1X
Page 2

Environmental Impact Arcas:

1) The re d .etworks selected for {mprovement in the two proviaces
are not assoclated with areas designated for wildlife protaction, sucn
as rangelands or migration routes. In fact, because of the populatios
densities involved, these areas are devoid of the wildlife which ig
characteristic of other parts of Kenya. The areas for road improvescat

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 agri-
cultural operations. Therefore, it 15 not envisioned that the gravelling
of these roads will have a large impact on industrial and commercial develop-
ment in the area. _he only effect expected is that the lmproved surfacing
of roads will facilitate movement of agricultural products to markets which
in turn nay encourage more intensive cultivation in che arca.

3) The roads designated for improvem~nt already exist as a network
secondary and minor roads. These roads presently are surfaced with earth,
with a limited amount of gravel or laterite. ‘he intention of thig program
io to upgrade these roads by adding select surfacing material, The minor
pProposed changes in the vertical and horizontal alignment does not infringe
upon or involve historiec sites, natural landmarks, archaeological sites, etc.,
nor does the project destroy timberland, cropland or other resources.

4) It is expected that the regravelling program, which includes
shapiny parallel ditches and stream Crossiugs, will change the drainage
patterns now cxisting on the unimproved road netwovk., The change is anti-
cipated to result in an lmprovement of water run-off control by channeling
and controlling water into designated ditches and thus minimizing erosion
effects. Die to erosion, the lmproved drainage areas will have some minor
environmental impact until the disturbed areas are re-established with
vegetation.

5) Torere will be a certain amount of dust problem during the con-
struction period. This temporary environmental impact ig unavoidable.
The anticipated increase in the traffic volumes will also contribute to
increased dust in the areas. However, the roads are proposed to be
irmproved by surfacing with select gravel mat:rial, thus an overall
reduction of dust in the areas is anticipated.
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CPI 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

ANNEX XI
Page 2

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 (work plan completed, PPT revised to reflecs
achedule for completion of construction)
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Anonex XIIX

Kenya Roads Gravelling Program

Certification Pursuant to FAA §ection 611(e)

' I, Charles J. Nelson, the principal officer of the Agency
for International Development in Kenya, having taken into account,
among 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 rescurces capability to effectively
maintain and utilize ‘the assistance provided under the Roads

Gravelling Loan.

Signed - Y )

Charlee J. Nelson
Director

Date__§ EA &qﬂéi






AID Loan No.
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Draft Loan Authorization

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,I1.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 congtruc-
tion equipment, spare parts, supplies, and materials to he uged

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 conditions:

1. Interest Rate and Terms of Repayment - The Borrower shall,

in United States dollars:

(a)

(b)

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.

Pay to A.I.D. interest on the unrepaid principal and
on any interest accrued thercon, 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 countrics
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.



(b)

(c)

Annox XV
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Based upon the justification set forth in the Project
Paper, the invoice valuc limitation on single trene-
actions involving shelf items imported from Code 935
countries, as prescribed by Chaptcur 11, paragraph
11B.3 of AIL Landbook 15, is modified to raise the
invoice value limitation to $5,000 on single trans-

actinna.

The Loan shall be subject to such other terms and
conditions as A,I.D, may decm advisable.

Deputy Administrator

Date:




