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Recently, ODA evaluation is recognized as important and necessary for securing accountability and

improving the quality of ODA. This study is aimed at proposing an evaluation method for ODA projects

in the water supply sector in terms of water quality. Achievement Grade (AG) and Risk Level of

contamination were proposed for indicators of evaluating impact as potability. To demonstrate the

evaluation results, field surveys were conducted in Nepal, Philippines, Vietnam and Indonesia. In addition

to water quality analysis, the following surveys were conducted for multiple understanding of the actual

situation: intervicw with those concerned with the projects, facility study and questionnaire survey to the

beneficiaries.
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1. INTRODUCTION

Importance and need of ODA (Official Development
Assistance) evaluation have grown for securing
accountability and improving the quality ODA. Therefore,
international cooperation agencies and institutes have
developed their own evaluation systems. In 1991, DAC
(Development  Assistance Committee) called for five
evaluation criteria: efficiency, effectiveness, impact,
relevance and  sustainability’. Recently, RBM
(Results-Based Management) has been commonly
adopted by many international cooperation agencies to
share the perspectives of evaluation methods. In Japan,
JICA (Japan International Cooperation Agency) and
JBIC (Japan Bank for International Cooperation) adopted
DACs five evaluation criteria and the logical framework
into project evaluation. However, evaluation systems that
include the specific characteristics of target sectors have
not been developed yet.

International cooperation in BHN (Basic Human
Needs) sector is of major concemn to the international
community as it relates to primary goals of achieving
poverty reduction and human security”. The water supply
sector is one of the prioritized BHN sectors in ODA. For
example, MDGs (Millennium Development Goals)
aimed at achieving sustajnable access to sate drinking
water”. Therefore, many water supply projects have been

implemented by ODA. Because of the important role of
ODA in the water sector, development of an evaluation
method specific to this sector is needed.

In DAC’s five evaluation criteria, consideration of
impact is important for the health care sector including
water supply.” This study has two purposes. One is to
establish evaluation indicators for impact, based on field
surveys. Another is to demonstrate evaluation results
from the established indicators. This study adopted PCM
(Project Cycle Management), one of the evaluation
methods that uses a logical framework called PDM
(Project Design Matrix). This method was adopted by
JICA in 1994.

In developing countries, water consumption is often
emphasized more than water quality due to economical,
technical and geographical reasons. However, water
supply projects should aim at not only increasing water
consumption, but also improving water quality. On the
other hand, it is difficult to sustain water quality
improvement achieved by water supply projects because
certain technical skills and administration are required for
operation and maintenance of the facilities for producing
safe water constanily. In terms of health care,
achievement of both water consumption and quality
would bring the most effective outcomes. Impact could
be measured by the following major indicators: increase
of water consumption, improvement of water quality and
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labor for drawing water™®.,

In some of the cases of project evaluations, water
quality is examined by data analyzed by recipient country
counterparts or by subjective evaluation of users. In this
case, accuracy, objectivity and availability of these
examinations are questionable. Also water quality
standards used are generally those developed for
developed countries and not necessarily those based on
the situation in developing countries.

This paper was aimed at proposing water quality
indicators that reflect the problems related to water
quality in the water supply sector. The paper is based on
litcrature and field survey.

2. ISSUES AND PESPECTIVES FOR
SETTING INDICATORS?

2.1 Current Problems in Water Quality Evaluation

In developing countries, there are three main problems
related to water quality:

(@) Undeveloped water quality standards

WHO (World Health Organization) strongly
recommends that setiing of standards based on its
Guideline Values should be done with due consideration
of regional, geological and socioeconomic situations.
However, in many developing countries WHO Guideline
Values are directly applied without consideration of actual
conditions®. Often practical standards based on actual
conditions do not exist Standards that could evaluate
water quality at different achievement levels are needed
for application to various actual situations.

{b) Lack of available water quality data.

Water quality data lacks due to few laboratories,
technical staff and analytical skills for data. Usually,
measurements by water supply organizations in recipient
counfrics do not exist.

(c) Contamination after treatment.

‘Water supply systems consist of several processes from
watcr source to the ftap. There are many risks of
contamination due to lack of operation and maintenance,
even after the water has been treated.

22 PDM and Water Quality Indicators”

Components of PDM on water supply project are
shown in Table 1. Impact examines positive and negative,
direct and indirect effects and is related to the Overall
Goals and Project Purpose in the PDM. Mainly, these are
the changes in water consumption and quality and labor
for drawing water.

Table 1 Components of PDM on Water Supply Project

Narrative Summary

Examples on water supply

Improvement of living-standard,
Improvement of sanitary environment,
Development of economic performance

Overall Goal

Project Purposé ' |Safe water supply through the year

Facility improvement,

Outputs Establishment of administrative and
manegerial systems, Securing engineers
Activities Facility construction, o
Technical transfer o
Inputs People, Goods, Capital and Information
Important Policy change,
Assumptions | Pollution or scarcity of water source

2.3 Viewpoints for Setting Indicators

Considering the current problems and definition of
impact by DAC’s criteria, there are 4 viewpoints for
setting indicators of impact:
(a) Examining the quality of supplied water from the
project by comparing the measured value with standards
that have different achievement levels.
(b) Examining the quality of supplied water from the
project from the users® point of view by water usage
survey.
(c) Investigating whole watcr supply facility and domestic
storage situation to cope with contamination.
(d) Using measured water quality data from field surveys
by evaluators.

Based on these viewpoints, three indicators for impact
were proposed: Potability, Rate of Using Project Water
for Drinking and Conversion Ratio.

3.WATER QUALITY INDICATORS”

3.1 Potability
(1) Achievement Grade

Quality of the supplied water from the project was
examined by AG (Achievement Grade), judged by
comparison of measured value and standards with
different achievement levels. Japanese waterworks
standards'”, WHO Guidcline Vatues™, and Sphere
Project standards (applied for refugee support™ ) were
referred to. Content items of AG are shown in Table 2.
Analysis mecthods of AG are shown in Table 3.
Considering the expiration term for measurement of
sampled water'”, simplified kits and preconditioned
media were adopted. For microbial aspects, film formed
media was adopted because of its convenience™. Though
ICP (inductively coupled plasma) method is not practical
for field survey in developing countrics, it was adopted
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from the consideration of the fact that water samples for
heavy metal analysis can be stored for a relatively long
time and transported to a suitable laboratory for analysis.

‘Table 2 Achievement Grade
AG item remarks
(in addition B) CI', COD, pH, Japanese standard, monthly
A Odor, Taste, Color, Turbidity, analysis, appropriate for
Fe, Mn, Zn, Na, Hardness service water
B (in addition C) CN, Hg, Pb,  Japanese standard, monthly
C™, Cd, Se, As, F analysis, related to health
c (in addition D) Total Aerobic Japanese standard is
Bacteria applied for standard value
b E.Coli, Total Coliform, NO3- WHO guideline value is
N, NO,-N, Chemical applied for standard value
B Fecal Coliform, Total solid, ~ Standards of Sphere
Chemical Aspects® Project
¥ none

*No significant negative health effect due to chemical or
radiological contamination from short term use is detected

(2) Risk Level

To investigate the whole facility for the corresponding
contamination, many samples and frequent measure-
ments are needed. However, due to limitations in field
surveys, it is difficult to achieve these requirements. Risk
Level of contamination was therefore considered to cover
these inadequacies. Risk Level examines possibilities of
contamination by investigation of the facilities and is
judged from the numbers of possible contamination
events.

Possible contamination events were set based on the
concept of HACCP (Hazard Analysis and Critical
Control Point), which is often adopted in food
sanitation”. HACCP analyzes hazards of pollution from
the farm to the table concerning all ingredients and sets
control points. This concept was applied to water supply
by analyzing contamination events in the whole water
supply process from the water source to the tap including

Table 3 Analysis Methods . e .
- s —— domestic storage facilities. Hazards were grouped into
. physical  chemical microbial heavy . . . N
item aspect aspect aspect metals  lour categories: chemical hazards, biological hazards,
termof | diately 1day - 1day {month structural oriented pollution and managerial oriented
validity _ Imonth " pollution. This classification makes the measures against
visual simple simplified, film . . s
methods| . . ICP  the risk casier to undertake. Contamination cvents are
inspection _test tube formed media
remarks disposal equipment, shown in Table 4. In total, 21 contamination events were
portable incubator set as evaluation items to examine Risk Level. Evatuation
Table 4 Evaluation Items for Risk Level
Applied Facility Hazard
5 g &3 23 = =533
5 b= = f R
Facility Evaluation Item =|S|£E53|8 & § el g g; ER
22522508 25|28 ¢
g las Bla &: 2| = =3 = ] i 5
AN KT
|animals’ access to source i * R
excreta/ latrine/ waste within 10 m * * *
water source - - - +
farm, field, factories or houses in upstream * L N
open/ unsealed well # *o
purification discontinuous/ no chlorination * * * * | o *
conveyance and  {leakage/ illegal connection R * * R *
distribution pipe [inadequate material, may occurred dissolution * * * * *
. dirt reservoir, not cleaned * * * * *
Reservoir - b
unsealed/ unlocked reservoir * * * *oyok | F
no drainage/ doesn't work | * * * x| %
pounding wastewater near the tap ¥ * * * ]
cracks on the concrete floor o N * *
animals' access to source I * * o ¥
tap excreta/ latrine/ waste within 10 m ok * * * ¥
dirt facitity (spider’s web etc.) L * * * * | *
unsealed facility Lt R
discontinuous supply * * * * *
seasonal change of supply, without access in P N N . N N
dry season
dirt roof/ gutter o B oL
storage, and other |no chiorination/without boiling in house * |k * * * * *
Do water quality inspection” * o * * * * Lt *

a): applied evaluation items, b): groundwater system: less than once a two weeks, surfacewater system: less than once a week
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items were varied for each type of water supply system.
This paper considers well water, rainwater and tap water,
which are considered as common among water supply
projects.

Risk Level was evaluated by summation of applied
evatuation items. The relation between the summation of
applied items and Risk Level is shown in Table 5.

Table 5 Judgment of Risk Level
Risk Level
L1 12 L3 14
Intermi . Ve
Low diate High hig?:
Well 0-2 3-5 6-8 9-10
Rain Water 0-2 3-5 6-8 9-10
Tap  without WTP| 0-3 4-8 911  12-17
(HC, PT) with WTP 0-3 4-8 9-11  12-14

(3) Potability

Using AG and Risk Level jointly as indicators has the
advantage of compensating for the shortcomings entailed
in using the two indicators separatcly. Potability was
evaluated between 1 and 5 as shown in the matrix in Fig.
1.

Risk Level
] 12 [ 13 ] 14
| A 1: +++
B
Achievement ?
Grade D
E .
F 5: -
Fig.1 Potability

3.2 Rate of Using Project Water for Drinking

Water quality evaluation from user’s position was
examined by water usage. Generally in developing
countries, many residents use several water sources,
depending on the type of use'”. The various types of
sources were defined as shown in Table 6. They are
categorized based on the assumption that when the users
evaluate the water as being of good quality, they would
choose that water source for drinking water. Which water
of those beneficiaries use is examined as Rate of Using
Project Water for Drinking (DR, %). Equations for DR
are given in the following. When the household drinks
water from both project source and sub source, the value
of project source is reduced by one half (dr=50).

Table 6 Definition of Water Source

Source

Definition

Before the project |Mainly used source

Water source implemented by
the project (project source)
Secondary used source

Sold water expect project source

1 Main
source After the project

2 Sub source

3 Sold water (vended water, bottled Water,
water from tanker truck etc.)
dr
DR 41 %100 @

dr, +dr,, +dr,,

Where DR: Rate of Using Project Water for Drinking,
dr: I household is using water from the source; 1
If household is not using water from the source; 0
A: After the project
1: Main source, 2: Sub source, 3: Sold water

3.3 Conversion Ratio to Project Source

To examine the improvement in drinking water quality
as a result of the project, Conversion Ratio to Project
Source (RC, %) was considered. RC is the ratio of water
consumption from the project source (qa;, L/cap/day) to
the consumption before project implementation (qg,
L/cap/day). RC was calculated on the assumption that
water quality for users was improved by changing to
using the water from the project source. Equations for RC
are shown below. These values can exceed 100%.

RC = 4214100

9p
4 =dqp +dg; t dp3

@
O

Where q: Water consumption per capita (L/cap/day)
A: After the project, B: Before the project
1: Main source, 2: Sub source, 3: Sold water

4. FIELD SURVEY FOR EVALUATION

To demonstrate evaluation results and examine the
practicality of proposed indicators, field surveys were
conducted. Outlines of the field surveys are shown in
Table 7.

To consider versatility, field surveys were conducted in
urban and rural cities in Nepal, Philippines, Vietnam and
Indonesia. In addition to water quality analysis, the
following surveys were conducted for muitiple
understanding of the actual situation: interview with those
concerned with the projects, facility study, and
questionnaire survey to the beneficiaries. Indicators and
surveys are shown inTable 8.
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Table7 Survey Areas and Projects'® 7193 202D

Country Nepal Philippines | Viet Nam Indonesia
Classifica-
tion of the| Urban Rural Urban Rural Rural Urban Urban Rural Rural Rural
Area
n3, n4, oS v3,v4,v5,1 i1,i2,i3, | ._ . .
Ar N2 , 14, 03, ) b, p6 v V2 s VA3, il 12,15, 6,
ea Code| N1 6 P1,P2 p3 p4, pS, p 1 V6T “ i5, i6, i7
. The
".I'he JAKPAS The First Project for SRCD .
Project for . . . Water WES | The Rural | (Sulawesi
Project (in | Provincial | The Rural Improve- .
the Water .. . Supply, Hai Phong | (Water, Water Rural
. . Nepalese, |  Cities Environ- ment of , . .
Name of |Supplies to Sewerage, Water  |Environme| Supply | Communi-
. water Water mental Water S
the Project| Urban and - and Supply ntand | Projectin ty
. |supply and| Supply | Sanitation . Supply . . .
Semi L . . Sanitation Project, !Sanitation)| Sulawesi | Develop-
sanitation |Project I, II| Project II1 Facilities .
Urban Sector |, . Project Island ment
Centers for people) Project | Gia Lam Project)
o y Area ]
wg” FINNIDA®
Doner JICA 9 | JICA WB JIcA )| JICA b
on UNDP OECF WB UNICEF CIDA
FINNIDA:
Type of Grant Aid |
the Grant Aid | Grant Aid| Loan | Grant Aid | Grant Aid | Grant Aid :lNB' Grant Aid | Grant Aid | Grant Aid
Scheme i
Loan
Period of 1 1988- 1991- 2001-
the Project 1990-19931993-1996| 1994 IL: |1994-1998|1990-1997|1985-1994 onzoin onoin 19792001
? 1992-1997 Eomg gome
Supply
Systom® HC/PT | PT/HC HC PT PT/PS HC HC HC/PS HC/PT | HC/PT
Period of September 4th-13th, 2002 July 28th-Augest 8rd,
- 0
the Field | March 2nd-9th, 2000 vae‘,“berzigfgflfzgog ! November 17th-26th, 2002 | September 3rd-18h,
Survey anuary 1S5S March 7th-15th, 2003 2003

a): HC: House Connection, PT: Public Tap, PS: Point Supply , b) WB: World Bank, ¢) OECF: The Overseas Economic Cooperation
Fund, d) Finnish International Development Agency, ¢) UNICEF: United Nations Children’s Fund, f) CIDA: Canadian International

Development Agency

Table 8 Indicators and Corresponding Surveys

- Level of Potability
Indicators Surveys Urban Area  5:-- (polluted), 4: - (slightly polluted),
AG Water Quality Analysis [ Rural Area 3: + (intermidiate), 2: ++ (slightly clean),
Risk Level | Facility Study, Interview with Administrators 1:+++ (clean)
RC, DR Questionnaire Survey to Beneficiary ? 5
54
>3t i
5. RESULTS OF EVALUATION AN il WTM I H {
S LN N VU T
A TN NI OMTNONTVOT SN O e
5.1 Potabilit ZZ AR P EEE SRR By o T T R
.1 Potability Arez Code
Results of evaluation by proposed indicators were Fig2 Potability
shown in Fig2. The higher the score (longer bars) the ,\Zg
lesser the potability is. Potability in all urban areas was %30
evaluated as being in good condition. On the other hand, § 20 - -
that of rural areas varied depending on the area. = 18 . [ . “ AUHOARR AT l |
0 o
2 QNG TR R!

Differences among types of water supply facilities were
not significant.
Hazard of contamination events by categories of

pollution are shown in Fig3d and Fig4, while Fig.5 and §40
Fig.6 show the hazard by categories of source. Maximum g 30
rate of the hazard is 100% and high percentage means 2 1o

high risk of contamination. In rural arcas with low
potability, pollutions of biological and structural origin
were remarkable.
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Hazard (%)

O
Z Z A p

Fig.6 Hazard of Managerial Origin Contamination

52 Water Quality for Users

Results of DR are shown in Fig.7. In contrary to the
high ratios in rural areas in Nepal and Philippines (n3-n6
and p3-p6), those in Vietnam and Indonesia (v7, i2, 4 and
i5) showed low ratios. The ratio of using sold water after
project completion is shown in Fig.8. In the area with low
DR, residents tended to use sold water.

DR (%)

[Have =84%value X median = 16%value1

2100 ¢
1400 |

600
500
400
300

200 [T
100 bdz2]
0

-
z Z

RC (%)

Fig.9 Conversion Rate to Project Source

6. DISCUSSION OF INDICATORS

Total evaluation was undertaken to evaluate water quality
in totality and to compare results of the three indicators
used in this study. The results of total evaluation are
shown in Table 9. Some areas registered high water
quality for the three indicators. Other areas registered
slightly different results among the indicators. When
Potability and DR showed different results (like arcas p3,
il and i2), there were gaps between measured value and
users” opinions. The usefulness of objective indicators
such as Potability was shown.

Table 9 Comparisons of Results among Indicators

Area Potability DR RC
Code| AG RL Ad. |ave (%) * Jave. (%) **
N1 A 2 +++ | 100 +++ 181 +
N2 B 1 4+ | 8 + | 54 -
Pl B 1 +++| 99 4+ | 438 44+
P2 | B 1 44+ | 100 +++ | 438 4+
w0 2100 Vi | € 1 4+ ] 92 4+ NA NA
R B V2 C 1 44+ 82 + 381 ++
% L:f sal. - n3 C 2 +++ | 100 +++ . 134 +
° B ) ] nd | A 2 4++| 100 +++] 98 -
23 ol e _§:§ ‘ 05 | A 2 +++] 100 44+ | 68 --
s _
ZPLESSeTeeRanLyeessenoaen 06 { A 0 2wk} 100 el 103 4
Area Code p3 F 3 - - 92 ++ NA NA
Fig8 Ratio of Using Sold Water p4 | D 2+ | 100 +++1 139 +
pS B 2 ++ 100 +++ 275 ++
6 | B 2+ | 100 44+ | 144 4
. v3 A 2 + 96 ++ NA NA
5.3 Change of Water Quality v B 3 et | 160 ++ NA NA
Results of RC are shown in Fig9. Data were not vs | A 2 4+t 100 44+ 392 4+
available from the areas that were using privatcly owned _ v6 | B 2 4+ | 100 44+ NA NA
: : . v7 D 2 + 90 ++ NA NA
wells or house connection without meters. The RC values p
. o il E 2 -- 100 4+++] 1398 +++
for Nepal were low and significantly different from those ) E 2 R &2 CTT519
for other countries. There were many households with i3-1 B 2 4+ 98 44+ 678 444
RC less than 100%. On the other hand, many households - %‘5" ? ; b 2? S ;81: ‘;}
in the Philippines and Indonesia had RC values of more ;6 E 3 B 00T +++| NA  NA
100%. For these areas, it was presumed that a certain i7 E 2 100 +++| NA NA

level of improvement was achieved.

*+++: 100, ++: 90 to less than 100, +: 70 to less than 90, -
5010 70, - -: less than 50

**444+: more than 400, ++: 200 to less thand00, +: 100 to
less than 200, -: 80 to less than 100, - -: less than 80
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7. CONCLUSION

In this study, water quality was evaluated by both
measured value and analyzed risk. Applicability and
usefulness of water quality evaluation by evaluators were
shown. From the evaluation, contamination events would
be specified and the results would provide useful
information for the measures to prevent contamination.

Practical and objective water quality indicators were
proposed. Proposed indicators were incorporated into a
whole water quality evaluation system, and evaluation
results in 4 countries were demonstrated. There is need
for further studies to consider vulnerability of hazards for
Risk Level. Moreover, the relative weight of the water
quality in comparison to other indicators such as water
consumption and labor for drawing water should be
considered.

ACKNOWLEDGEMENT: Surveys in Nepal and
the Philippines were supported by National Institute of
Public Health and JICWELS (Japan International
Corporation for Welfare and Services). Surveys in
Vietnam and Indonesia were conducted by financial
support from Nissan Science Foundation.

References

1) DAC: Principles for Evaluation of Development Assistance, pp.9-10,
OECD, Paris, France, 1991.

2) JICA: Understanding Trend of Development Assistance —whal is
focused on now-, p1-30, Dec. 2003 (in Japanese)

3) UNDP: The Millennium Development Goals: Progress, Reversals
and Challenges, p3,2003.

4) Hidechika Akashi: Problems on Terminal Evaluation applied PCM
Methads, The Proceeding of the 1st Annual Conference The Japan
Evaluation Society, pp.133-136, Jan. 2001 (in Japanese)

5) Kiyoshi Yamada, Akio Takezoe and Saeko Osaki: Evaluation Study
of ODA Water Supply Project Applying PCM method Focusing on
Impact Evatuation, Committee on Environmental Systems Japan
Saciety of Civil Engineers, Environmental Systems Research Vol.29,
pp.245-252, 2001. (in Japanese)

6) Kiyoshi Yamada, Saeko Osaki, Yoko Hattori and Yoshinori Sahara:
Evaluation Study of ODA Water Supply Project Using Direct
Valuation Survey of its Beneficiaries, Committee on Environmental
Systems Japan Society of Civil Engineers, Environmental Systems
Research Vol. 31, pp75-82, 2003. (in Japanese)

7) Yoko Hattori: Evaluation Study on ODA Water Supply Project with

Emphasis on Water Quality, Master’s Thesis of Ritsumeikan
University, ppA2, pp.34-35, pp45-49,2003

8) JICWELS: Water Supply in Developing Countries Q&A
~International Cooperation in the Field of Water Supply-, pp324,
1999. (in Japanese)

9) FASID: Project Cycle Management for Development Assistance
Monitoring and Evaluation Edition, pp.40, 2003. (in Japanese)

10) Japan Water Works Association: Methods of Analysis for Drinking
Water, pp.2-5, 1993 (in Japanese)

11) WHO: Guidelines for Drinking-Water Quality Second Edition
Volume 3, pp.153-177,1997.

12) The Sphere Project: The Handbook, Humanitarian Charter and
Minimum Standards in Disaster Response, Stylus Pub Llc, pp66-67,
2000.

13) Toru Iyo and Masaharu Tadokoro: Detection and Quantification of
Total Coliforms by Simple Detection Methods, Monthly Johkaso,
No302, pp.39-49, Jun. 2001. (in Japanese)

14) Kazuo Hisa, Toshishige Kurosawa, ed.: Well Understanding for
HACCP, pp.14, Jul. 2000. (in Japanese)

15) Kiyoshi Yamada, Saeko Osaki, Yoko Hattori and Yoshinori Sahara:
Evaluation Study on Water Supply Project by Questionnaire Survey
of Water Usage in the Philippines, 54th Japan Water Works
Association Research Conferencc and Symposium, pp.644-645,
2003.

16) Environment Planning Laboratory, Ritsumeikan University: Report
of Field Survey for Project Evaluation in Nepal, 2000. (in Japanese)
17) Environment Planning Laboratory, Ritsumeikan University: Report
of Field Survey for Project Evaluation in Philippines, 2002. (in

Japanese)

18) Environment Planning Laboratory, Ritsumeikan University: Report
of 1% Field Survey for Project Evaluation in Viet Nam, 2002. (in

Japanesc)

19) Environment Planning Laboratory, Ritsumeikan University: Report
of 2 Field Survey for Project Bvaluation in Viet Nam, 2003. (in
Japanese)

20) Environment Planning Laboratory, Ritsumeikan University: Report
of 39 Field Survey for Project Evaluation in Viel Nam, 2003. (in
Japanese)

21) Environment Planning Laboratory, Ritsumeikan University: Report
of Field Survey for Project Evaluation in Indonesia, 2003. (in

Japanese)

- 43 -



KED S #H7= ODA KB 70y = 7+ OFHHiZ BT 20158
ILIFRE - AT - (R ai - il

MR ThY LA YT 4 ORERE ODA OB RA X E 27202 ODA FHEDEEMIFTRIN T 5. FIEETCIX ODA L L >
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