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Chapter 1 Evaluation Method

CHAPTER 1 EVALUATION METHOD

Only the following selecied priority projects were evaluated: (i) urban water supply, (ii) rural
water supply, and (iii) sewerage. The livestock watcr supply was not cvaluated because of the
lack of nccessary information.

Only cconomic viability of the projects was evatuated. This decision was made mainly because the
evalvation unit for the projects was determined to be not by scheme, but by cither urban centre or
district as a whole where different undertaker operates several schemes in different scale and tariff.
The financial viability of the projects was not, therefore, evaluated.

Furthermore, the cconomic evajuation of the rural water supply projects was made not by
quantitative method, but by qualitative method because the evaluation unit covered a wide range
of rural areas in the district which did not have sufficient socioeconomic data. Calculation of
EIRR (Economic Internal Rate of Return) or other cvaluation measurcs such as NPV (Net
Present Vatue) and CBR (Cost Benefit Ratio) was not, therefore, done, but some socioeconomic
impacts of the projects were assessed.

vi-1 The Afiercare Study on
the National Water Master Plan
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CHAPTER2 EVALUATION OF PRIORITY URBAN WATER SUPPLY PROJECTS

2.1 General

The cconomic viability of the priority urban water supply projects was cvaluated for the following
urban centres: Msambweni (U-46), Tala and Kangundo (U-77), Wajir (U-116), Kisumu (U-120),
Homa Bay (U-129), Narok (U-163), Luanda (U-213) and Mbale (U-214). Calculation of EIRR,
on the basis of the estimated investment costs, O&M costs and the quantifiable economic benefits

was conducted for cvaluating the viability of the projects.

2.2 Identification of Economic Benelits

Based on the data and information collected in the field survey conducted, the economic benefits
of the priority urban water supply projects are:

1 The increased quantity of available water for consumption will alleviate shortage
of water and watcr rationing, particularly during the dry seasan,
2) Cost saving for water vendor will be realised for the people who are currently

dependent on fairly expensive vending water compared 1o the water tariffs of the
public water supply systems, and

3 The improved quality water will contribute to preventing the people from catching
waterborne discases through taking unsanitary water.

Among the cconomic benefits identified, the benefits of (i) increased water and (ii) cost saving
were selected as quantifiable benefits.

23 Estimate of Quantifiable Benefit

2.3.1 Increased Water

The first major benefit is the net increase of water gained through improvement of rehabilitation
and expansion of the priority projects. The nct incrcase of water was, therefore, valued at the
marginal production cost of water by calculating an average incremental cost of the water
production value per cubic meter. This is termed the Average Incremental Costs (AIC).

2.3.2 Cost Saving

Cost saving through not purchasing vending water of a jerry can is another major benefit of the
priority projects. Cost saving benefit is then valued by estimaling the difference between the
cconormic value of a jerry can and the marginal production cost of water. Both were valued per
cubic meter. One jerry can (20 litres) was assumed to cost at 1 Kshs.

The Aftercare Study on V]-2
the National Water Master Plan



Chapter 2 Evaluation of Priority Urbag Water Supply Projects

2.4  Economic Cash Flow Analysis
2.4.1 Assumplions

The following assumptions were made for the economic analysis:

1) The investment costs, O&M costs, and economic benelits of the projects are
estimated at the price level of carly 1998,
2) Local portion of the financial investment costs were converted to economic

investmenl costs by applying a conversion factor of (.9, and the cconomic
investment costs of the projects as presented in Table - 2.4.1,

3) “The economic benefits were estimated on the basis of “with and without project
principle,” as statcd in the previous section of the estimate of quantifiable bencefit,
as presented in Table - 2.4.2,

4) The guantifiable benefits of increased water and cost saving were included in the
calculation.
5) The opportunity cost of capital was assumed 1o be 10%, discounting the costs of

the projects and benefits. (for estimating NPV and CBR)
2.4.2 Results of the Evaluation
The cconomic cash flow table for each priority project was prepared on an annual basis. In
addition to EIRR, NPV and CBR were also eslimated to further verify the economic viability of

the projects.

The results of the analysis are summarised in the table below. The cash flows for each priority
project are presented in Table - 2.4.3.

Summary of Economic Evaluation for Priority Water Supply Projects

Urban Ceatre EIRR NPV (US$10°7) CBR
Msambweni 16.6% 1,833 1.63
Tala+Kanguodo 16.7% 2,423 1.61
Waijir 12.4% 1,426 3.21
Kisumu 9.8% AS52 0.93
Homa Bay 17.4% 4,595 1.72
Narok 1.2% A10,748 0.45
Luanda 18.6% 9,915 1.86
Mbale 24.7% 2,792 1.95

The results of the analysis show that Msambweni, Tala and Kangundo, Wajir, Homa Bay, Luanda
and Mbale were found to be economically viable with the fairly acceptable EIRR ratios, being
more than the opportunity cost of capital of 10% assumed in the analysis. The alternative
evaluation measures of these six projects also indicated that these projects altained economically
viable values. Furthermore, Kisumu was marginally viable with EIRR rate of 2.8%, bcing still
justitiable. Narok was, however, hardly acceptable with an EIRR rate of only 1.2%, being not

Vi-3 The Aftercare Study on
the National Water Master Plan
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cconomically justifiable. Narok could not become economically viable mainly because the quite
high investment costs of dam construction.
2.5 Scnsitivity Analysis
2.5.1 Genceral
Having done cash flow analysis in the previous scction, 2 sensilivity analysis was conducted in
order to verify if the projects would remain economically viable under changes 1o investment or
O&M costs in the future. The cash flows made for this analysis were presented in Table - 2.5.1.
2.5.2 Assamplions
The following three cases were made for the sensitivity analysis.

1) Casel : Investment costs increased by 209

2) Casell : O&M costs increased by 20%

3) Case Il : Bothinvestment and O & M costs increased by 20%

2.5.3 Resnlts

The results of the analysis arc illustrated in table below:

The Aficrcare Study on Vi-4
the National Water Master Plan



Chapter 2 Evaluation of Prierity Urban Water Supply Projecis

Scnsitivity Analysis by for Priority Urban Water Supply Projects

Urban Centre Index Base Case Case ] Case 11 Case 11}
Msambwenti EIRR 16.6% 14.4% 16.3% 14.14%
NPV 1,833 1,345 1,735 1,247
CBR 1.63 1.39 1.57 1.36
Tata+Kangundo EIRR 16.5% 14 2% 16.1% 13.9%
NPV 2,423 1,755 2,291 1,623
CBR 1.64 1.38 1.55 1.34
Wajir EIRR 12.4% 10.4% 12.1% 10.1%
NPV 1,426 235 1,243 52
CBR 1.21 1.03 1.18 1.81
Kisumu EIRR 9.8% 7.9% 9.5% 7.7
NPV AB52 A10,827 A2121 A12,096
CBR 0.93 0.84 096 0.82
Homa Bay EIRR 17.4% 15.1% 12.1% 14.8%
NPV 4,595 3,528 4,390 3322
CBR 1.72 1.47 1.67 1.44
Narck EIRR 1.2% - 0.9% -
NPV A10,748 A14284 A11,104 414,640
CBR 0.45 0.38 0.44 037
Luanda EIRR 18.6% 16.2% 18.3% 15.9%
NPV 9915 7,981 9,536 7,602
CBR 1.80 1.5% 1.80 1.55
Mbale EIRR 24.7% 22.6% 22.9% 209%
NPV 2,792 2,613 2,385 2,206
CBR 1.95 1.84 1.71 1.63

The above table shows that the economic viability of the projecis is slightly sensitive to both
increase of the investment costs (Case 1) while not sensitive to the increase of investment and
O&M costs (Case JH). However, as shown in Case I all the six projects are economically viable,
being more than the opporlunity cost of capitat of 10%, except for Kisumu and Narok.

2.6 Overall Evaluation

The six priority urban water supply projects of Msambweni, Tala+Kangundo, Wajir, Homa Bay,
Luanda and Mbale were identified to be economically feasible with fairly acceptable cconomic
returns, even with the increase in invesiment and O&M costs in the future. Kisumu was also
found to be jusiifiable with marginal EIRR altained, but not justifiable with the increase of the
costs under Case I and Case I11. Narok can not become economically viable with any conditions.

VI-5 The Aftercare Study on
the National Water Master Plan
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CHAPTER3 EVALUATION OF PRIORITY RURAL WATER SUPPLY PROJECTS

31 General

The economic viability of the priority rural water supply projects was evaluated by qualitative
method for the sclected districts: Kwale (320), Mandera (520), Migori (650), Kipsigis (720),

Narok (750} and Transmara (790). The socioeconomic impacts of the projects were mainly
evaluated.

3.2 Identification of Socio-Economic Impacts

Based on the data and information collecied in the field survey conducted, the following were the
saciocconomic impacts of the priority rural water supply projects are:

1) The increase of available water will contribute enhancing the public health
conditions of the local residents, thereby decreasing the infection of water-borne
discases,

2) Improved access to water will prevent women from heavy burden of wates-

carrying for a long distance, resulting in improvement of public welfare such as
health conditions and spare time for other social and economic activities, and
3) These benefits will contribute particularly to the local residents living in the ASAL

area where access lo water is quite limited, therefore being suffered from obtaining
daily living water.

3.3  Seocioeconomic Impacts of the Projects

The sociocconomic impacts of the projects identified in the previous section were evaluated. The
impacts discussed were public health, access to safe water and water-carrying burden. The socio-
economic impacts expected through implementation of the projects are summarised in the table
below. The information used was obtained from the household survey conducted in the Welfare
Monitoring Survey II (CBS, World Bank and UNICEF, 1994).

The indicators used for the evaluation arc based on the percentages measured by the national

average index (national average = 100), to show the comparative status or situation of the
priority projects in the country.

The Afrercare Study on Vi-6
the National Water Master Plan



Chaprer 3 Evaluation of Friority Rural Water Supply Projects

Socio-Economic Impacts Expected through Implementation of
Priority Rural Water Supply Projecis

Kwaule Mandera Mipord Wipsipis Norok  Transmarn
Socio-Ecanomic Conditins Rave Impad ' Impact 1 Impaat Impads e Imped Rate kmpat
Expected Expected Expected Expedted T Expected ~ Expeated
A Public Health
Vanit Diarrhoea Case Poputation (56 243 @ 3 S 173 @ 95 ® 16 . 16 -
(Nationat Average Index = 1O0) {239; [y (159 ey Wy Yy
FeverMalariz Case Fopulation (573 81 @ %4 - s - 437 - i @ 73
{Nalional Aversge Index = 100) {03 [ [9s2] 39 {148y {146)
B. Aroessto Safe Water
Acess Ratio (%) 225 @ LA 55 @ 32 ® e @ M4 @
(National Avemaie Index = 100} (50 ny (2 (1)) i85 (55
C, Waler Carrying Burden
More than 2 Hours during Dry Season (%) ns @ Hoe @ LE T 16 - 64 @ £33 @
[(National Averzge Index = 1003 §313) (800 (7% (3] (4313} (115)
B. Overall Evaluation - a - C - o] & - ¢} . Q
Symubots:

@ = Pupected socio-econorzic impacts of the piaje<t found 1o be Tigh
© = Ovenall impadts of e project expeeted w0 be signi ficant

C = Owerall impads of the projed expected to be high

£ = Overall impacts of Ure projects expecied tobe not so high

3.3.1 Public Health

Impacts on public health were basically assessed by the percentage of the case population who are
suffering from the water-related diseases such as vomit/diarrhoea and fever/mataria. Of the six
project areas, Kwale, Migori, Narok, and Transmara were found to have the high impacts on
public health through implementation of the projects. Particularly, the impacis of Kwale were
identified to be significant compared to the others, since Kwalc are currently suffering from both
vomit/diarrhoea (24.3% in case population or 259 in national average index) and fever/malaria
{56.1% or 109). The others are affected either by vomit/diarrhoea or fever/malaria. The incidence
of vomit/diarrhoea in Kipsigis was found to be not so signilicant compared 1o the others, staying
at almost the same as the national average. Furthermore, Mandera was identified not to have
significant impacts for public health.

3.3.2 Access to Safe Water

Regarding the access to safe water, the impacts were evaluated by the percentage of houscholds
who have access to safe water. All the project arecas were found to have high impacts on the
access o safe water. Of the six project areas, Mandera and Migori would have the significant
impacts because only 8.2% and 5.5% of the households, respectively, have access to sale water at
present. These figures were considerably far below the national average, accounting for only 18%
and 12% of the national average, respectively. The other four project arcas were also identified to
be suffering from obtaining safe water as well with the access ratio being approximately half of
the national average.

3.3.3 Water Carrying Burden
Women in Kenya basically conduct water carrying, which is a heavy burden on them in terms of

health and time. For this evaluation, the impacts werc assessed by the percentages of the
houscholds who spend more than 2 hours for water fetching during the dry scason.  All the

VI-7 The Aftercare Study on
the National Water Master Flan



Final Report - Supporting Report
Part VT Project Evaluation

project arcas were found to have high impacts, except Kipsigis where the siluation was better
than the others being lower than the national average. Of the six project areas, the impact of
water carrying would be considerably high in Mandera where 44% of the houscholds spend more
than 2 hours for water fetching. The national average index of Mandera was then found to be 800
or cight times the national average.

4 Overal! Evaluation

Overall, Kwale was found to have significant socioeconomic impacts through the implementation
of the projects because all the sclected socioeconomic impacts would be expected in Kwale. For
Mandera, Migori, Narok and Transmara, the impacts would be also expected to be high, as
indicated in the table above. Though Kipsigis was found to have not so high overall impacts, the
priority projects were justified in general, economically, in terms of socioeconomic impacts.

The Aftercare Study on Vi-8
the National Water Master Plan
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CHAPTER4 EVALUATION OF PRIORITY SEWERAGE PROJECTS

4.1 General

With the quantifiable benehits identified in the subsequent scction, the cconomic viability of the
priority sewerage projecls was evaluated for the sclected urban centres: Malindi (U-40),
Mombasa (U-52), Machakos (U-71), Kisumu (U-120) and Narok (U-163). Based on the
estimated investment costs, O&M costs, and the quantifiable economic benefits identified, the
calculation of EIRR was undertaken for evaluating the viability of the projects.

4.2 Identification of Economic Benefits

According to the field survey conducicd, the economic benefits of the priority sewcrage projects
are:

4.2.1 Major Economic Benefifs

The major economic bencfits of sewerage projects are:

1) Resource costs saving associated with not having to depend on alternative
sanitation facilities such as pit latrines and septic tanks,
2) Willingness 10 pay for an improvement in sewerage service will be realised in

terms of the increased service for the urban communities who are currently not
connecling to sewerage syslems and therefore relying on only alternative
sanitation facilities, and

3) The introduction of the proposed sewerage sysiems will contribute to improving
the hygiene, health and environment conditions of the urban communitics.

4.2.2 Quantifiable Economic Benelits

Of the economic benefits identified, the benefits from (i) resource costs savings and
(ii) willingness to pay for increased service were selected as quantifiable benefis.

43  Estimate of Quantifiable Benelits

4.3.1 Resource Coslts Savings

The first major benefit is the resource costs savings of not having to depend on the on-site
sanitation facilities such as pit latrines and sepiic tanks. Information on the investment and 0&M

costs for pit latrine and septic tank was obtained from another feasibilily study done recently in
Kenya and used as the assumptions for the analysis.

VI-9 The Aftercare Study on
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4.3.2  Increased Service (Willingness-To-Pay)

In addition to the resource costs savings, the willingness-to-pay of the urban communities was
considered as another major economic benefit of the project and then defined as increased service.
Yor the purpose of the analysis, the increased service of sewerage service was valued at the
marginal lreatment cost of wastewater by calculating an average incremental cost of the
wastewater trealment value per cubic meter. This is defined as the AIC.

4.4  Economic Cash Flow Analysis
4.4.1 Assumplions

The following assumptions were made for the economic cash flow analysis:

1) The investment costs, O&M costs and cconomic benefits of the projects are
estimated at the price level of carly 1998,
2} Local portion of the financial investment costs are converted {o economic

investment costs by applying a conversion factor of 0.9, and the economic
investment costs are presented in Table - 4.4.1,

3) The economic benefits were estimated on the basis of “with and without project
principle,” cslimaled as staled in the previous section of the estimate of
quantifiable benefit, as presented in Table - 4.4.2,

4) The quantifiable benefits of resource costs savings and increased service
{willingness-to-pay) were included in the calculation, and

5) The opportunity cost of capital was assumed to be 10%, discoun’ing the costs of
the projects and benefits.

4.4.3 Resulis

The economic cash low was prepared on an annual basis for each priority project. In addition to

EIRR, alternative cvaluation measures of NPV and CBR were also applied to further verify the
economic viability of the projects.

The results of the analysis are summarised in the table below. The cash flows for each priority
project are presented in Table - 4.4.2.

Summary of Economic Evaluation for Priority Sewerage Projects

Index Malindi UC Mombasa UC | Machakos UC | Kisumn UC Narok UC
EIRR 1.5% 11.8% 22.1% 11.6% 13.1%
NPV 2,289 4,281 4,440 4,264 1,396
CRBR 1.23 1.08 1.82 1.09 1.21

According to the results of the analysis, ali the projects have acceptable economic return with
fairly acceptable rates of EIRR, showing the higher rates than the opportunity costs of capital of

The Aftercare Study on
the National Water Master Plan
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Chapter 4 Evaluation of Priority Sewerage Frojects

10% used in the apalysis. Other cvaluation measures of NPV and CBR also indicated the
cconomic viability of the projects with the positive values.
4.5  Sensitivity Analysis
4.5.1 General
Having done cash flow analysis, the projects was further evaluated 1o verify if the projects would
be economically viable under the uncertain conditions such as the change of the costs of
investment and Q&M in the future. The sensitivity analysis was, therefore, conducted. The cash
Nows made for this analysis were presented in Table - 4.5.1.
4.5.2 Assumptions
The following three cases were made for the sensitivity analysis.

1) Casel : Investment costs increased by 20%

2) Casell : O&M costs increased by 20%

3) Caselll : Bothinvestment and O & M costs increased by 20%
4.5.3 Results
The results of the analysis are summarised in the table below.
The economic viability of the projects was found to bc sensitive to the increase of both

investment and O&M costs (Case 11I). Mombasa and Kisumu under Case I and Case 11l were,
however, found to be not cconomically viable, being less than the opportunity cost of capital of

10%. Even under the Case 11, Kisumu was also fund to be not viable.

Vi- 11 The Aftercare Study on
the Nationa! Water Master Flan
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Sensitivity Analysis for Priority Scwerage Projects

Urbza Centre Index Base Case Case | Case I Case I
Malindi EIRR 14.5% 12.3% 12.6% 10.5%
NPV 2,289 1,304 1,251 296
______ CBR 1.23 1.12 1.12 1.02
Mombasa FIRR 11.8% 9.3 10.0% 1.73%
NPV 4,281 A1824 101 A6 004
CBR 1.08 0.97 1.00 0.9G
Machakos EIRR 22.1% 19.4% 21.0% 18.4%
NPV 4,440 3,855 3,937 3,351
CBR 1.82 1.64 1.66 1.51
Kisumu EIRR 11.6% 9.6% 9.9% 8.0%
NPV 4,264 Al1331 Al49 AS5,743
CBR 1.09 .98 1.00 .90
Narok EIRR i3.1% 10.5% 12.3% 10.1%
NPV 1,396 411 1.024 39
CBR 1.21 1.05 1.14 1.00

4.6 Overall Evaluation

All the priority projects selected for sewerage were basically found 1o be economically feasible
with fairly acceptable EIRR return. However, the sensitivity analysis indicated that the two
projccts in Mombasa and Kisumu would not be economically feasible if the costs of the

investment and O&M were increased by more than 20% in the future.

The Aftercare Study on
the National Water Master Plan
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Final Report — Suppoting Report

Part VI Project Evaluation
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