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Disclaimer

This report compiles the result of the ex-post evaluations. These are conducted by external
evaluators to ensure objectivity, and the views and recommendations herein do not necessarily
reflect the official views and opinions of JICA. JICA is not responsible for the accuracy of the
English translation, and the Japanese version shall prevail in the event of any inconsistency with
the English version.

Minor amendments may be made when the contents of this report is posted on JICA’s website.

Comments by JICA and/or the Counterpart Agencies may be added at the end of the evaluation
report when the views held by them differ from those of the external evaluator.

No part of this report may be copied or reprinted without the consent of JICA.
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People’s Republic of Bangladesh
FY2020 Ex-Post Evaluation of Japanese ODA Loan Projects

“Karnaphuli Water Supply Project” and
Technical Cooperation Project related to ODA Loan

“Project for Institutional Improvement and Advancing NRW Reduction Initiative of
Chittagong WASA”

External Evaluator: Hideyuki Takagi, Ernst & Young ShinNihon LLC
0. Summary

The Karnaphuli Water Supply Project (hereinafter referred as “the Project”) was
implemented in Chittagong (hereinafter referred to by its current name, “Chattogram”),
where a low water supply population rate affected the adverse living environment of the
residents and obstructed private investments in the city. The Project aimed to increase water
supplies to households and industry by developing water supply facilities, and thereby
contribute to improved living conditions for residents and an improved investment climate
in Chattogram. In addition, the Project for Institutional Improvement and Advancing NRW1

Reduction Initiative of Chittagong WASA (hereinafter referred to as the “Associated
Technical Cooperation Project”) was carried out for the purpose of improving the
organization of the executing agency and developing the organization’s technical capacity
in business management and operation and maintenance. The Project and the Associated
Technical Cooperation Project were evaluated integrally in this ex-post evaluation.

The relevance of the Project is judged to be high, as the implementation of the Project
has been sufficiently consistent with the development plan and development needs of
Bangladesh, as well as with Japan’s ODA policy. While the outputs of the Project, namely,
the water intake, water treatment plant, and water supply and distribution facilities, were
almost as planned, the project cost exceeded the plan and the project period was significantly
longer than planned. Therefore, the efficiency of the Project is judged to be low. The target
amount of water supply has been secured, and the water supply services in the target
area have been improved significantly through the implementation of the Project. In
addition, the performance targets of the executing agency, which indicate the operational
and organizational capabilities, have generally been achieved through the synergistic effect
with the Associated Technical Cooperation Project. The water supply population rate
targeted by the Project has also been achieved, and the improved water supply has
contributed to an improved living environment for the residents. Therefore, the
effectiveness and impacts of the Project are judged to be high. Regarding sustainability,
there are some organizational problems to be addressed, as the executing agency will need

1 “NRW” stands for non-revenue water.
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to secure the necessary number of staff personnel for the operation and maintenance of its
large-scale waterworks. There are no problems from a technical perspective, as the
transferred technology and operation manuals prepared by the Project, the Associated
Technical Cooperation Project, and other cooperating donors are well utilized. While the
executing agency has indicated that there are no problems from a financial perspective, there
were some constraints in this evaluation study. No major problems were observed in the
operation and maintenance status of the water supply facilities. Therefore, the sustainability
of the Project effects is judged to be fair.

In light of the above, this Project is evaluated to be partially satisfactory.

1. Project Description

Figure 1. Project location Photo 1. Karnaphuri water treatment plant
constructed by the Project (a photo from JICA’s
project documents)

1.1 Background
The water supply facilities in Bangladesh had not been sufficiently developed, due to a

lack of capital investments in both urban and rural areas. In Chattogram, the second largest
city in the country, a low water supply population rate of about 50% was a factor contributing
to the adverse living environment for the residents and an obstacle to private investment. In
both Chattogram and the capital city Dhaka, the Water Supply and Sewerage Authorities
(WASAs) provide water supply and sewage services that are operated under a financial
structure independent from the government. Although the Chattogram WASA (hereinafter
referred to as “CWASA”) had a certain level of technical capacity, the poor financial
standing of the water authority made even small-scale capital investments difficult to arrange.

The Government of Bangladesh aimed to achieve one of the MDGs2, “the proportion of
people who cannot use safe drinking water will be reduced by half.” Under the targets set in

2 Millennium Development Goals (MDGs): Eight goals to be achieved by 2015, such as the eradication of
extreme poverty and hunger. The MDGs are common goals of the international community in the field of
development.

Chattogram
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the National Water Management Plan (2004), all citizens were to have access to safe water
and sewage services by 2010, and the water supply population rate in urban areas was to
increase to 75% by 2010 and 90% by 2025. Among the large cities with rapidly increasing
populations, Chattogram, which has a large supply-demand gap in water supply, was deemed
to be a high-priority city for water supply development.

JICA planned to support the development of water supply and sewage systems in
Bangladesh in its Implementation Policy for Overseas Economic Cooperation Operations in
2005. JICA supported the improvement of CWASA’s management capacity by providing
supports for improved implementation capacity (2002) as a part of an implementation
capacity survey in developing countries, and conducted a study for financial sustainability
and Special Assistance for Project Formation (SAPROF) for improved business management
in 2005. Based on these studies, CWASA formulated and implemented an action plan to
improve its business management and continued with efforts to improve its management
efficiency. Under the circumstances, the Project was implemented to improve the water
supply population rate in Chattogram. JICA deemed it to be important to provide supports
to Chattogram, as no other donors were providing full-scale support for the development of
the city’s water supply facilities.

1.2 Project Outline
The objective of the Project was to increase water supplies to households and industry by

developing water supply facilities, and to thereby contribute to improved living conditions
for residents and an improved investment climate in Chattogram.

<ODA Loan Project>

Loan Approved Amount /
Disbursed Amount

12,224 million yen / 11,978 million yen

Date of Exchange of Notes /
Date of Loan Agreement

Signing
June 2006 / June 2006

Terms and Conditions

Interest rate: 0.01%

Repayment period:
(Grace period:

40 years
10 years)

Conditions for procurement: General untied

Borrower /
Executing Agency

People’s Republic of Bangladesh / Chattogram Water
Supply and Sewerage Authority (CWASA)

Project Completion June 2017

Target Area Chattogram city (Karnaphuli water supply area)
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Main Contractor(s)
(Over 1 billion yen)

・ Package C1 (Intake and Water Treatment Plant):
Beijing Sound Environmental Engineering CO., Ltd.
(China) / China National Technical Import & Export
Corporation (China) (JV)

・ Package C2 (Transmission and Distribution Pipes):
Kubota Corporation / Marubeni Corporation (Japan)
(JV)

・ Package C3 (Reservoirs): Kolon Engineering &
Construction Co., Ltd. (South Korea)

Main Consultant(s)
(Over 100 million yen)

Engineering consulting service: NJS Consultants Co.,
Ltd. (Japan)

Related Studies (Feasibility
Studies, etc.)

・ Feasibility study: December 2000
・ Special Assistance for project formation (SAPROF)

for the Karnaphuli water supply project Bangladesh):
March – September 2005

Related Projects

JICA:

・ Project for advancing the NRW reduction initiative of
Chittagong WASA (PANI) (2009 – 2012) (a technical

cooperation project)

・ Project for institutional improvement and advancing
NRW reduction initiative of Chittagong WASA
(PANI-2) (2014 – 2017) (The ex-post evaluation of
this project was carried out integrally. See the
“Outline of the Technical Assistance project related to
the ODA Loan” below.)

・ Karnaphuli Water Supply Project phase 2 (2013)
World Bank:

・ Chittagong Water Supply Improvement and Sanitation
Project (CWSISP) (2010 – 2019)

<Outline of the Technical Assistance project related to the ODA Loan>

Overall Goal
CWASA serves the citizens of Chittagong in an efficient,
effective and customer focused manner.

Project Purpose CWASA’s operational and institutional capacity is strengthened.

Output(s)
Output 1 CWASA’s business management capacity is improved.

Output 2
CWASA’s financial and commercial management capacity is
improved.
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Output 3 CWASA’s operation and maintenance system is improved.

Total cost
(Japanese Side)

424 million yen

Period of Cooperation March 2014 – February 2017

Target Area Chattogram city

Implementing Agency Chattogram Water Supply and Sewerage Authority (CWASA)

Other Relevant
Agencies /

Organizations

Regulatory authority of the Water and Sewerage Corporation:
Local Government Division, Ministry of Local Government,
Rural Development and Cooperatives (LGD, MoLGRDC)

Consultant in Japan NJS Consultants Co., Ltd.

Related Projects Same as “ODA Loan Project” above

2. Outline of the Evaluation Study
2.1 External Evaluator

Hideyuki Takagi, Ernst & Young ShinNihon LLC

2.2 Duration of the Evaluation Study
This ex-post evaluation study was conducted according to the following schedule.
Duration of the Study: October 2020 – January 2022
Duration of the Field Study: April – June, August 2021 (The filed study was carried out
by the local assistant.)

2.3 Constraints during the Evaluation Study
Due to the spread of novel coronavirus (COVID-19) infection, the external evaluator was

unable to carry out field surveys in this ex-post evaluation. Therefore, a local assistant carried
out the field surveys at the instruction and management of the external evaluator. The
external evaluator analyzed and evaluated the Project based on the information gathered and
the results of a beneficiary survey and site inspection carried out by the local assistant.

The financial sustainability analysis relied on financial data from the management information
system reports3  issued by CWASA, as no audited financial statements from CWASA were
available during the ex-post evaluation (the CWASA Board of Directors has not approved the
audited financial statements for fiscal year (FY) 2018, and the auditor has not yet prepared
financial statements for the following years (FY2019 and FY2020)).

3 A monthly report of management-related data from CWASA. Timely and accurate management information
system reports are now being prepared through the activities for output 1 of PANI-2.
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2.4 Methodology for the Integrated Evaluation
The Associated Technical Cooperation Project was analyzed from the following

viewpoints in this integral evaluation, and the results of the analysis were taken into the
evaluation of the Project: synergistic effects between the two projects to achieve the project
objectives were reflected in the effectiveness and impacts, and the degree of contribution to
the organizational, technical and financial aspects for the continuation of the project effects
was reflected in the sustainability.

3. Results of the Evaluation (Overall Rating: C4)
3.1 Relevance (Rating: ③5)

3.1.1 Consistency with the Development Plan of Bangladesh
3.1.1.1 Consistency with the National Development Plan

The supply of safe water and the popularization of piped water supply were being
promoted when the appraisal and ex-post evaluation were carried out. The National Water
Management Plan (2004) set the following goals for water supply improvement during the
appraisal: all citizens in urban area were to have access to safe water and sewage services
by 2010, and the water supply population rate was to reach 75% by 2010 and 90% by 2025.
In the Poverty Reduction Strategy (2005), safe water supply and sanitation were positioned
in “human development of the poor” and were one of eight medium- to long-term strategic
items. The Seventh Five-Year Plan (FY2016-FY20206), the plan in effect at the time of the
ex-post evaluation, set out a “water and sanitation” goal of 100% access to safe drinking
water in both urban and rural areas (“everyone enjoys safe drinking water”). The human
development strategy of the Eighth Five-Year Plan (FY2020-FY2025) continues to promote
access to safe water to improve people’s health and sanitary environment. This current plan
also focuses on investments for improving the sanitary environment of cities, including water
supply, from the perspective of dealing with COVID-19 infection7.

3.1.1.2 Consistency with the Sector Development Plan
The Sector Development Plan for Water Supply and Sanitation (FY2011-FY2025) covers

the period from the appraisal of the Associated Technical Cooperation Project to the ex-post
evaluation of the Project. A development goal for the water supply sector is to reduce the

4 A, Highly satisfactory; B, Satisfactory; C, Partially satisfactory; D, Unsatisfactory
5 ③ High, ② Fair, ① Low
6 Bangladesh’s budget year runs from July to June. In the case of the Seventh Five-Year Plan, the target period
from FY2016 to FY2020 covers the five years from July 2015 to June 2020.
7  The national five-year plan before the project appraisal was the fifth five-year plan (1997-2002), which
slightly predated the year of the appraisal. The goal was to improve the rate of water supply of Chattogram to
90% by 2002. In addition to the above, the sixth five-year plan (2011-2015) positioned safe drinking water
supply and sanitation as the main objectives and strategies in urban development. The goal was to have 100%
access to safe drinking water in urban areas by 2015.
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non-revenue water rate to 20% by 2020 in the country. In addition, the primary goal of
CWASA’s business strategy plan (FY2015-FY2020), the water supply plan of Chattogram
at the time of the ex-post evaluation of the Project, was the realization of appropriate, safe,
clean, reliable, and sustainable water supply services. Specific measures on this plan include
strengthening water supply capacity, renewing existing water supply facilities, and reducing
non-revenue water.

In light of the above, the Project was judged to have been highly relevant to the
development plan of Bangladesh in both the ex-ante and ex-post evaluations.

3.1.2 Consistency with the Development Needs of Bangladesh
The population of Chattogram, the target area of the Project and second largest city in

the country, was expected to continue growing, while the water supply population rate was
as low as about 50%, and industrial water was in short supply. As such, there was a clear
need to improve the balance of water supply and demand by improving water supply
facilities.

3.1.2.1 Low Level of Water Supply Ratio
The water supply population rate was as low as 48% as of 2005, when the preparatory

survey for the Project was conducted. Piped water was in short supply for considerable
lengths of time, often for no more than 2 to 3 hours per day, or only during nighttime hours.
The limits in the supply made it difficult for the residents to secure water in their daily lives.
Under the circumstances, people relied on water supply from their own deep wells. The
insufficient water supply also affected the living environment of the inhabitants in various
ways, for example, by causing water-related diseases when the water quality was poor.
Further, as Chattogram is the country’s industrial base, the significant shortage of industrial
water in the city was a hindrance to private investment.

3.1.2.2 Increasing Water Demand due to the Ongoing Population Increase
The demand for safe water in Chattogram has increased, as the city’s population increased

by roughly 1.5 times, from about 2.5 million at the time of the appraisal (as of 2006) to about
3.7 million as of the ex-post evaluation (2020) (annual increase of about 3%)8.

The water supply population rate in Chattogram has improved significantly in recent
years as a result of the implementation of the Project and the World Bank’s water supply
facility project (the details of the World Bank’s project are described in the section on
Effectiveness and Impact). However, there is still a high potential need for the development

8 Estimates based on data provided by the executing agency, CWASA.
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of water supply facilities to maintain the living environment of the citizens, as the demand
for water continues to increase as the population grows.

In light of the above, the Project was judged to have been highly relevant to the country’s
development needs in both the ex-ante and ex-post evaluations.

3.1.3 Consistency with Japan’s ODA Policy
In the Implementation Policy for Overseas Economic Cooperation Operations

(established in April 2005), the water and sewage sector were designated as one of the
priority areas for the “improvement of infrastructure for sustainable growth” and the local
ODA task force. The Country Assistance Policy for Bangladesh (2006) focused on the supply
of alternative water sources as a concrete support measure for the policy’s priority goal of
“social development and human security.” In light of the above, the Project was consistent
with Japan's aid policy during the project appraisal.

The implementation of the Project has been sufficiently consistent with the development
plan and development needs of the country, as well as with Japan’s ODA policy. Therefore,
the relevance of the Project is judged to be high.

3.2 Efficiency (Rating: ①)
3.2.1 Project Outputs
The outputs of the Project were the construction of water supply facilities (water intake,

water treatment plant, water pipes, distribution reservoirs), procurement of equipment and
materials (water meters, etc.), and engineering consulting services and management
consulting services. Although there were changes in the specifications of those facilities, the
construction was implemented almost as planned in line with the project objectives.

3.2.1.1 Construction and Procurement
The water intake in the Project was constructed on the premise that a water treatment

plant of the same scale was to be constructed in Phase 2 (KWSP-2). For this reason, the
foundation work for the water intake was planned and implemented on a scale equivalent to
twice the amount of water produced by the Project. Changes were made in the specifications
for the water production capacity, water pipe extensions, etc. In addition, the installation of
water distribution pipes was passed on to the outputs of KWSP-2, with plans to include the
installation work in the construction of the District Meter Area (DMA). In addition, part of
the procurement of equipment and materials was carried out through the activities of the
Associated Technical Cooperation Project.
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Table 1. Comparison of the planned and actual project outputs
Item Plan Change from the plan

Intake facilities Foundation work 300,000 m3/day
Machinery & electric 150,000
m3/day

No change

Conduit pipes 1,200 mm × 3.6 km No change
Water treatment
plant

Production capacity 136,000 m3/day Expanded to 143,000 m3/day

Transmission
and distribution
pipes

Transmission pipe 1,200 mm × 30
km

Expanded to 33.7 km

Distributing mains 47 km in total Reduced to 35 km in total
Small distribution pipes 30 km in
total

Rescheduled for implementation in
Phase 2 of the Project

Reservoirs Nasirabad: Reservoir 17,500 m3,
Elevated tank 1,750 m3

Reservoir expanded to 26,400 m3; 
elevated tank expanded to 2,200 m3

Kulshi pump station 1 No change
Battali hill reservoir 7,300 m3 Expanded to 8,500 m3

Procurement of
equipment and
materials

Water meters, service pipes, water
meter repair equipment, maintenance
vehicles, public relations equipment,
leakage exploration equipment, GIS9

for water leakage measures,
accounting software, etc.

・ No changes in the water meters,
service pipes, or maintenance
vehicles

・ Changes in the water meter repair
equipment, leakage exploration
equipment, and GIS for the water
leakage measures to be covered
by PANI

・ Public relations equipment and
accounting software were deleted
from the project

Source: Documents provided by JICA and the executing agency

Photo 2. Pump station at Karnaphuli water
intake facility (photographed by a local
assistant in June 2021)

Photo 3. Work to lay distribution pipes (photo
from JICA’s project documents)

9 Geographic Information System
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3.2.1.2 Engineering Consulting Services and Management Consulting Services
The engineering consulting services were implemented as planned, including the detailed

design and construction management services for the main construction, technical guidance
on matters such as water leakage countermeasures, and standardization of the technical
specifications. The management consulting services were implemented as planned, including
support and training services for the executing agency on the formulation of a long-term
management plan to improve the executing agency’s business management and modernize
its financial accounting system.

Support for improvements in technical and management aspects of the executing agency
through the Project’s consulting services was continued from the previous phase up through
the Associated Technical Cooperation Project.

3.2.2 Project Inputs10

3.2.2.1 Project Cost
The actual project cost was 24,104 million yen, which was higher than the planned cost

of 17,037 million yen (141% of the plan). The main factor was the increase in construction
costs on the Bangladesh side. The unit price for the road restoration works accompanying
the laying of water pipes increased significantly from the assumed price.

Table 2. Comparison of the planned and actual project cost
(Unit: Million yen)

Plan Actual
Ratio

against the
plan

Foreign
currency

Local
currency Total Foreign

currency
Local

currency Total %

Japanese side 9,411 2,813 12,224 10,268 1,711 11,978 98

Bangladesh side – 4,814 4,813 – 12,126 12,126 252

Total 9,411 7,626 17,037 10,268 13,837 24,104 141

Source: Documents provided by JICA and the executing agency

(Reference) Project cost of the Associated Technical Cooperation Project: The actual cost
for cooperation by the Japanese side was 424 million yen, which was within the planned
amount of 550 million yen.

3.2.2.2 Project Period
The actual project period was 133 months, significantly longer than the planned 52

10 See the “Comparison of the Original and Actual Scope of the Project” on the last page of this report for
details.
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months (256% of the plan). The main cause of delay was the prolonged process required for
land acquisition and procurement before the start of construction, along with other factors
occurring during the construction period.

Table 3. Comparison of the planned and actual project periods
Stage of work Plan Actual Cause of delay

Selection of consultant 4 months (June – October
2006)

23 months (June 2006 –
April 2008)

1.Procurement of
consultant

2.Bidding processDetailed design 8 months (October 2006 –
June 2007)

32 months (May 2008 –
December 2010) *1

Bidding 11 months (April 2007 –
March 2008)

Subtotal before
construction work

23 months 55 months Delay of 32 months

Construction work,
Construction supervision

26 months (March 2008 –
June 2010)

78 months (January 2011
– June 2017)

3.Land acquisition
4.Strike, blockade of

city
5.Proceedings

between contractor
and subcontractor

Test run 3 months (March – June
2010)

9 months (October 2016 –
June 2017) *2

Management
improvement support

48 months (October 2006
– September 2010)

41 months (March 2010 –
July 2013)

Subtotal after
construction work

29 months 78 months Delay of 49 months

Total 52 months (June 2006 –
September 2010)

133 months (June 2006 –
June 2017)

Delay of 81 months
(256% of the plan)

Source: Documents provided by JICA and the executing agency
*1 The detailed design was completed between October and December 2009 (the actual month of completion
could not be confirmed).
*2 OJT for operation and maintenance was carried out along with the trial run and was completed in June 2017.

Causes of delay:
1. Delay in procurement of the consultant: The approval procedure by the Bangladesh

government took about one and a half years (the procurement committee granted its
approval in March 2008).

2. Delays in the bidding, evaluation, and approval of construction contracts: In the bidding
for Package C2 (water pipes), two investigations were performed to clarify the
participating companies’ experience in manufacturing ductile iron pipes. This resulted in
a five-month of suspension overall.

3. Delay in land acquisition: The process took about four years (2006 – 2010) because of
prolonged negotiation with the landowner.

4. Delay of about 11 months due to the city blockades and strikes occurring in 2013 and
2014.

5. Proceedings between the contractor and subcontractor: The construction contract for
Package C1 (water intake and water treatment plant) was concluded at a low price



12

compared to the contents of the actual construction 11 , which caused a shortage of
payments to the subcontractor. The resulting proceedings with the subcontractor 12

delayed the progress of the Project by about two years.

(Reference) Project period of the Associated Technical Cooperation Project: The actual
project period was 36 months, which was within the planned 48 months13.

3.2.3 Results of Calculations for Internal Rates of Return (Reference only)
3.2.3.1 Financial Internal Rate of Return (FIRR)

The re-calculated FIRR at the ex-post evaluation was negative, and lower than planned.
The main factors responsible for the lower value were the delay in project implementation
and the higher-than-planned project cost.

Table 4. Comparison of the planned and actual FIRR
Planned Actual Difference

FIRR (%) 1.9 -5.7 -7.6
Assumptions for re-calculation of the FIRR
Cost: project cost, operation and maintenance cost
Benefit: water tariff revenue

3.2.3.2 Economic Internal Rate of Return (EIRR)
The external evaluator reviewed and corrected the assumptions 14  to make the trial

calculations of the EIRR. The calculated value based on the actual project implementation
was 18.5%, slightly higher than the planned value of 15.3%. Although the project
implementation was delayed and the project cost exceeded the planned value, the actual
value exceeds the planned value, for the following reasons: the benefits of the Project
increased, as the increase in water supply population was greater than the targeted increase,
and the relative economic value of water use improved as the income level of Chattogram
citizens rose.

11 The low contract price was the result of inadequate calculations by the contractor. A written agreement was
reached between the executing agency and contractor to ensure the quality of the equipment.
12 According to CWASA, the proceedings were resolved by the time of the ex-post evaluation.
13 The project was terminated in the middle of the planned period, for the reason described in the Notice on
“Measures against Fraud (September 13, 2017)” in the News & Features of the JICA’s website.
14 Some points regarding economic benefits were unclear in the EIRR calculated during the planning. The
calculation was therefore corrected with reference to the preparatory survey report on Phase 2 of the Project.
The re-calculation at the ex-post evaluation was performed similarly, based on the survey results. The economic
benefits were set as 1) households’ affordable pay based on income level, and 2) revenue from industrial water
tariff (assuming that the tariff level is affordable for industry).
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Table 5. Comparison of the planned and actual EIRR
Plan

Actual
Difference

At ex-ante
evaluation Corrected value (comparison with

corrected value)
EIRR (%) 11.4 15.3 18.5 3.2

Assumptions for re-calculation of the EIRR
Cost: project cost, operation and maintenance cost
Benefits: households can afford to pay for water, revenue is gained from the industrial water
tariff

The project cost exceeded the plan and the project period significantly exceeded the plan.
Therefore, efficiency of the Project is judged to be low.

3.3 Effectiveness and Impacts15 (Rating: ③)
3.3.1 Effectiveness

3.3.1.1 Quantitative Effects (Operation and Effect Indicators)
The evaluation indicators (operation and effect indicators) set at the appraisal were re-

categorized into operation indicators and effect indicators to analyze the effectiveness of the
Project in this ex-post evaluation. Among the target indicators of the Associated Technical
Cooperation Project, those deemed to have particularly large synergistic effects with the
Project were also analyzed as effectiveness indicators, from the viewpoint of integral
evaluation.

3.3.1.1.1 Operation Indicators
All the indicators showing the operational status of the Karnaphuli water treatment plant

constructed in the Project have achieved the target values.

Table 6. Comparison between the targeted and actual results
for the operation indicators

Baseline Target Actual
2005 2013 2017 2018 2019 2020

3 years after
completion

Year of
completion

1 year after
completion

2 years after
completion

3 years after
completion

Indicator 1
Facility utilization
rate (%)

― 100 94 99 100 100

Indicator 2
Volume of water
supply (thousand
m3/day)

― 143 135 142 143 143

15 A sub-rating for Effectiveness is assigned in consideration of the Impacts.
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Baseline Target Actual
2005 2013 2017 2018 2019 2020

3 years after
completion

Year of
completion

1 year after
completion

2 years after
completion

3 years after
completion

Indicator 3
Purified water
quality:

Turbidity ― < 1 0.0~0.5 0.0~0.86 0.0~0.83 0.0~00.9
Color ― 5 0 0 0 0

Source: Documents provided by JICA and the executing agency

3.3.1.1.2 Effect Indicators
All the indicators showing the project effects by the operation of the Karnaphuli water

supply facilities have achieved the target values. The number of water connections is
increasing, as the residents have come to use tap water. As described in 3.3.1.2 “Qualitative
effects,” the evaluation confirmed that the residents who previously used deep wells are now
using safe and convenient tap water, as the amount of water supplied has been increased.
The non-revenue water rate is relatively high due to the temporary increase in water leakage,
as shown in Table 8 below. The non-revenue water rate is expected to improve in the future
when the old water pipes are replaced and the water tariff collection rate is increased.

Table 7. Comparison between the targets and actual results
for the quantitative effect indicators

Baseline Target Actual
2005 2013 2017 2018 2019 2020

3 years after
completion

Year of
completion

1 year after
completion

2 years after
completion

3 years after
completion

Indicator 1
Number of water
connections
(connection) 39,553 75,200 70,238 72,411 77,794 78,803
Indicator 2
Non-revenue water
(%) 29 28 23 23 28 26

Source: Documents provided by JICA and the executing agency

The increase in water supply after 2019 has been achieved partly through the effect of
CWSISP (90,000 m3/day) implemented with the support of the World Bank. In addition, the
laying of water distribution pipes planned as a project output has been performed through
KWSP-2. Therefore, the actual values of the effect and impact indicators show the
improvement status of water supply in Chattogram, which includes the effects of these
related projects. (See Figure 1. Location of major facilities of the Karnaphuli water supply
project as the reference of the main facilities of the Project and Phase 2, attached at the end
of this report.)
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In addition to the above indicators set in the ex-ante evaluation summary of the Project,
the following indicators were also analyzed. These indicators show the synergistic effects
with the Associated Technical Cooperation Project and necessary factors for improving the
non-revenue water rate. The increased water pressure after the commencement of water
supply from the Karnaphuli water treatment plant resulted in an increase in water leakage
from the old and deteriorated water distribution network. As a result, the number of leaks
has been increasing. Regarding this issue, the executing agency expects that the number of
leakages will be within the target value after the construction of the leakage control areas is
completed in Phase 2 of the Project. According to our interview survey, the residents have
the impression that the improved water supply services have led to an approximately 5- to
6-fold increase in the amount of tap water supply. The tariff collection rate has almost
reached the target value through the synergistic effects of the improvements in the water
supply service and business management attained with the support of the Associated
Technical Cooperation Project.

Table 8. Achievement of goals related to the synergistic effects with the Associated
Technical Cooperation Project

Baseline Target Actual
2010 2015 2017 2018 2019 2020

3 years after
completion

Year of
completion

1 year after
completion

2 years after
completion

3 years after
completion

Indicator 3
Leakage occurrence
(per km) 0.095 0.05 0.46 0.45 0.43 0.39
Indicator 4
Water tariff
collection rate (%) 70 90 89 88 89 87

Source: Documents provided by JICA and the executing agency

3.3.1.2 Qualitative Effects (Other Effects)
There were no qualitative effect indicators specified in the ex-ante evaluation summary

of the Project. In conducting this ex-post evaluation, the following qualitative effect
indicators were set according to the expected improvements in the water supply services,
based on the water supply situation before the implementation of the Project. Residents were
asked about these indicators in the evaluation interview survey as water supply users16.
Based on the interviews, it has been concluded that the increase in the water supply time,
improvement and optimization of the water pressure, and improvement in the quality of the

16 A local assistant visited 5 wards in the Karnaphuli water supply area and interviewed 11 residents.
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drinking water resulting from the effects of the Project have all been significant, and thereby
contribute to an improved living environment for water users.

3.3.1.2.1 Increase in the Water Supply Hours
Due to the insufficient volume of water supply, tap water was supplied only intermittently,

twice a week or at night, before the Project. In the interview survey for this ex-post
evaluation, the residents of the water supply area were asked about the current water supply.
Many users of tap water answered that the water supply time after the project implementation
was 10 to 20 hours/day. (The shortest supply time was 8 hours/day, and some interviewees
reported a supply time of 24 hours/day.)

3.3.1.2.2 Improvement/optimization of Water Pressure
Before the Project, the intermittent water supply resulted in little to no water pressure.

At present the water pressure is fine during the water supply time, which has significantly
been extended since the completion of the Project. The residents interviewed reported no
problems with the water pressure from their viewpoint as water users.

3.3.1.2.3 Improvement of the Water Quality of the Drinking Water
Before the Project, many residents used water from their own deep wells for drinking

water. This practice, however, led to frequent cases of water-borne disease due to excess
iron and poor water quality. The cost of the required medical treatment was not easy to cover
for the residents. According to the interviewees, residents are now able to receive good-
quality water from the piped water supply. Their dependency on water from deep wells and
other poor water sources has decreased.

CWASA regularly conducts water quality tests for the following inspection items
(monthly and annually). According to the latest water quality inspection report (dated May
2021) obtained in this ex-post evaluation, the test results meet the Bangladesh national
standards and the WHO guidelines for drinking water quality.

Table 9. Water quality inspection items monitored by CWASA

Monthly inspection items at the Karnaphuli water treatment plant

Annual inspection items by
the Bangladesh Council of
Scientific and Industrial

Research (BCSIR)
pH Manganese Fluoride Arsenic
Turbidity Coliform bacteria Zinc Cadmium
Alkalinity Total hardness Ammonia Total chromium
Residual chlorine Calcium hardness Nitrate Lead
Chloride Dissolved oxygen (DO) Phosphate Mercury

Total dissolved solids
Biochemical oxygen
demand (BOD)

Sulphate
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Total iron
Chemical oxygen demand
(COD)

Silicon

Source: Documents provided by the executing agency

3.3.1.3 Achievement of the Outputs and Project Purpose of the Associated Technical
Cooperation Project
3.3.1.3.1 Achievement of Outputs

The status of achievement of the project outputs was as follows at project completion:
output 1 was achieved to a certain extent, the executing agency was in the process of
achieving output 2, and output 3 was achieved to a certain extent.
Output 1 “CWASA’s business management capacity is improved”: This output has been

achieved to a certain extent, especially with regard to the revision of the
organizational structure and internal regulations, and the establishment of a
customer service department.

Output 2 “CWASA’s financial and commercial management capacity is improved”: The
executing agency is still in the process of achieving this output. In particular,
improvements are needed in CWASA’s long-term debt repayment, revenue growth,
and customer database expansion.

Output 3 “CWASA’s operation and maintenance system is improved”: This output has been
achieved to a certain extent, especially with regard to research and development for
the introduction and subdivision of new technologies related to piping equipment
and tools, and the revision of all of the O&M manuals.

Since the project period was shortened by about one year from the plan, the training
manual, management plan, and non-revenue water reduction plan related to the operation
and maintenance of the water supply facility had not been prepared. A training manual on
the operation and maintenance of water supply facilities was prepared through the World
Bank’s project, CWSISP. Since the completion of the Project, the executing agency has
continued to work on the preparation of the management plan and non-revenue water
reduction plan, two tasks that were supposed to be covered by the Associated Technical
Cooperation Project.

3.3.1.3.2 Achievement of the Project Purpose
Regarding the project purpose, “CWASA’s operational and institutional capacity is

strengthened,” indicators in the following areas remain unachieved and in need of
improvement as of the ex-post evaluation: the transition of the organizational structure,
revision of internal rules, human resource development and training, and management of
parts and material inventories. Most of the following performance targets of CWASA, which
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were set as the indicators of the project purpose, have been achieved or almost achieved
through the synergistic effects with the development of water supply facilities under the
Project.

Table 10. Achievement of the project purpose
Target Indicator Achievement

Project
purpose

The targets set in the
Performance Agreement
between LGD and CWASA in
the final year of the Project
are achieved.

Most of the targets have been achieved or almost
achieved through the synergistic effects with the
development of water supply facilities under the
Project. In particular, the maintenance of the
customer database and the updating of the bill-
collection system supported by the Associated
Technical Cooperation Project are considered to
have contributed to the improvement of the water
tariff collection rate17.

Table 11. Achievement of CWASA’s performance targets
Baseline Target Actual

2010 2015 2017 2018 2019 2020

Bills sent out (%) 95 98 98 97 97 98
Total staff per 1000
connections 16.2 Not increase 9 9 9.1 9

Working ratio 0.80 1.0 0.80 0.85 0.87 0.89

Metered connections (%) 95 100 95 95 96 97
Ratio of metered water
sold to total water sold 0.71 0.90 0.75 0.78 0.82 0.85

Number of samples used
for water quality tests No data 90 135 140 150 150

Samples satisfying the
required free chlorine
level (%)

No data 95 100 100 100 100

Samples satisfying
microbiological
requirements (%)

No data 99.5 100 100 100 100

Source: Documents provided by JICA and the executing agency
Note: Indicators that overlap with the effect indicators of the Project are omitted.

In light of the above, the target of the Associated Technical Cooperation Project is judged
to have been achieved to some extent, based on the assumption that the significant
improvements in the water supply services in the Karnaphuli water supply area achieved
through the Project have greatly contributed to the improvement of CWASA’s management.

17 The number of leakages and the water tariff collection rate included in Table 8 above are items covered in
the performance agreement and in project purpose indicators from the Associated Technical Cooperation Project.
These two items are necessary factors for improving the “non-revenue water rate,” one of the quantitative
indicators of the Project, and are considered to greatly reflect the effects of the water supply facility
development. Therefore, these items were categorized and analyzed as “quantitative effect indicators that show
a synergistic effect with the Associated Technical Cooperation Project.”
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3.3.2 Impacts
3.3.2.1 Intended Impacts
3.3.2.1.1 Quantitative Impact Indicators

Since the completion of the Project, the water supply has increased significantly through
the operation of the water supply facilities established through the Project. Improvement in
the water supply to Chattogram citizens, the objective of the Project, has therefore been
achieved.

Table 12. Comparison between the targets and actual results
of the quantitative impact indicators

Baseline Target Actual

2005 2013 2017 2018 2019 2020
3 years after
completion

Year of
completion

1 year after
completion

2 years after
completion

3 years after
completion

Indicator 1
Water supply
population
(Thousand people) 1,280 2,220 2,427 3,118 3,205 3,294

Indicator 2
Water supply
population rate (%) 48 72 72 90 90 90

Source: Documents provided by JICA and the executing agency

3.3.2.1.2 Qualitative Impact Indicators
3.3.2.1.2.1 Improvement of the Living Environment for Residents

The respondents in the interviewee survey commonly reported that the living
environment for residents has been improved. Before the Project, tap water had been
supplied twice a week or intermittently at night. Intermittent supply in areas with low water
supply caused great dissatisfaction and led to conflicts among residents. In addition, the
chore of securing water during nighttime hours of water supply deprived the residents of
sleep, which affected their daytime work. As mentioned in the section on “Qualitative effects”
above, the increase in the water supply and improvement in the quality of drinking water
have helped to solve these problems, and to thereby improve the health of the residents.
Especially in low-income residential areas, the residents are now able to live a hygienic life.
The improved tap water supply has enabled people to secure the amounts of water needed
for cooking, washing, bathing, toilets, etc. without relying on water from deep wells or water
trucks.

3.3.2.1.2.2 Improvement of the Investment Environment
From CWASA’s perspective, the improved industrial water supply has led to

improvements in production efficiency through the switchover to tap water use for relatively
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large-scale businesses in the industrial estates (Sagarika, Kaurghat, Oxiezen). Although
businesses have traditionally used their own water supply systems (mainly deep wells), poor
water quality (rich in iron and chlorides) and the breakdown of pumps to secure water posed
significant problems. These issues are now resolved, and the companies surveyed by
CWASA have expressed satisfaction. According to the interviews with the businesses
outside the industrial estates, however, most of the respondents running relatively small
businesses reported that there have been no significant impacts, as they continue to use their
own water supply systems (mainly deep wells)18. Some of these businesses only contract
water for household use, choosing not to use water for commercial or industrial in light of
the unit price of water in this category.

3.3.2.2 Achievement of the Overall Goal of the Associated Technical Cooperation
Project

The overall goal, “CWASA serves the citizens of Chittagong in an efficient, effective,
and customer-focused manner,” is judged to have been achieved, as the water supply services
have improved significantly through the synergistic effects of the development of water
supply facilities under the Project.

Table 13. Achievement of the overall goal
Target Indicator Achievement

Overall goal Safe water is available to
XX% of the residents in
KSA and XX% of the
residents in Chittagong
city.

According to the executing agency, safe water is
supplied to 95% of the Karnaphuli water supply
area and 90% of the citizens in Chattogram.

Water is available to the
residents on a 24/7 basis in
KSA.

According to the interviews with residents, the
water supply time is 10 to 20 hours/day, as
mentioned in the qualitative effects above.

Customer satisfaction of
the residents in Chittagong
city is improved XX%.

According to the interviews with residents, the
improved water supply has led to a significant
improvement of customer satisfaction. In
addition, the establishment of a customer service
department through the Project is also
considered to have helped improve customer
satisfaction.

Note: The target values (XX%) of the above indicators were planned to be set in the latter half of the project
activities, after the baseline survey in the pilot areas.

As synergistic effects of the Project and the Associated Technical Cooperation Project,
support for both soft and hard aspects of the water supply facility development and the

18  A local assistant interviewed with 5 commerce and industry (manufacturing, lodging, restaurant) in the
Karnaphuli water supply area.
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operation and organizational capacity enhancement was expected to generate a virtuous
cycle of improved services and improved business management of the water supply. The
following are the main contributions of the Associated Technical Cooperation Project in
management improvement, according to CWASA: an improved organizational structure for
business operation after water supply facility development (revision of the organizational
chart, etc.), improved water tariff collection (establishment of a customer service department,
installation of a water meter inspection facility, etc.), improved maintenance capacity
(revision of O&M manuals, etc.). The GIS, one of the main outputs of support through both
phases of the Associated Technical Cooperation Project, plays an especially important role
in the analysis of the distribution pipeline. The GIS contributes to the construction of the
DMA in the Karnaphuli water supply area and will be used to deal with water leaks in the
future. On the other hand, CWASA plans to continue its efforts to formulate a management
plan and long-term debt repayment plan, expand its customer database, and formulate a non-
revenue water reduction plan. Based on the above, the overall goal of the Associated
Technical Cooperation Project is judged to have been achieved to a certain extent.

3.3.2.3 Other Positive and Negative Impacts
3.3.2.3.1 Impact on the Natural Environment

The Project did not fall under the vulnerable sectors/characteristics or vulnerable areas
listed in the Japan Bank for International Cooperation Guidelines for Confirmation of
Environmental and Social Considerations (established in April 2002), and the undesired
impact on the environment was judged to be non-significant. Therefore, the Project was
classified into category B of the guideline. The environmental license of the Project was
properly approved: In January 2006, the primary approval of the Environmental Impact
Assessment (EIA) report was obtained, and an environmental clearance certificate was
issued based on the EIA. There were confirmed to be no problems with the environmental
measures implemented during the Project19.

The Associated Technical Cooperation project (PANI-2) was judged to have minimal
undesired impact on the environment under JICA’s Guidelines for Environmental and Social
Considerations (promulgated in April 2010), and was classified into category C.

3.3.2.3.2 Resettlement and/or Land Acquisitions
About 12.8 hectares of land, somewhat less than the approximately 16 hectares planned,

was acquired for the construction of the water supply facility under the Project. The land
acquisition was completed by compensating the landowners in accordance with the domestic

19 It was confirmed with the executing agency that there had been an environmental problem with the sludge
treatment at the water treatment plant, but the problem was solved by installing a lagoon and a drain tank for
drying treatment.
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law of Bangladesh. While no large-scale resident resettlements took place in the
implementation of the Project, six households (about 40 people) living at the project site for
the water treatment plant were resettled. It was confirmed with the executing agency that
compensation for the affected residents was properly paid based on Bangladesh domestic
law.

3.3.2.3.3 Other Impacts
Promotion of poverty reduction:

In the planning, the Project was expected to contribute to poverty reduction by expanding
the water supply to urban slum areas. Although water tariffs are being systematically revised
to cover the costs required for the maintenance and operation of the water supply facilities,
there has been no increase in the proportion of the average household expenditure on water
for daily life out of the average household income of Chattogram residents20. In addition to
the improved living environment attained through the improved water supply, a decrease in
the proportion of household expenditure on water for daily life versus that before the water
supply improvement has been observed. For a household that relied on water from water
trucks for daily living, lacking a deep well of its own, for example, the expenditure on water
ranged from about 4,000 to 12,000 Bangladesh taka/month (hereinafter referred to as taka).
According to the data provided by the executing agency, the average household expenditure
on water for daily living at the time of the ex-post evaluation is 2,400 taka/year21. Therefore,
the current spending for water for daily living is significantly lower than the previous
spending on water from trucks. In addition, people previously spent 5,000 to 20,000 taka for
medicine, as they often suffered from water-related diseases associated with the poor quality
of the drinking water from wells. This expenditure, however, is no longer necessary.

Promotion of social development (gender perspective, etc.):
The task of fetching water from one’s own deep well, the former water source, was not

particularly labor-intensive even before the Project. At present, the required amounts of
water in poor residential areas can be obtained without relying on water supply from deep
wells or water trucks. These improvements in water supply in daily life have helped to
improve women’s domestic work.

20 The average expenditure for water for daily living out of household income in Chattogram was calculated
on a trial basis, based on the documents provided by the executing agency. The rate was 1.3% in 2016, before
the operation of the water supply facility under this Project, and 1.4% in 2020.
21 The average household daily consumption of water for daily living is calculated at 530 liters/day, based on
the expenditure for water for daily living out of household income (calculated using the water tariff rate as of
2020 (after a 25% increase from the previous year)).
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Summary of effectiveness and impact
Regard the effectiveness, the target amount of water supply has been secured as planned

through the operation of the water supply facilities constructed by the Project. In addition,
CWASA’s performance target, the same target set by the Associated Technical Cooperation
Project, has almost been achieved. Regarding the impacts, the water supply population rate,
a development need of the Project, has improved. As a result, the living environment of the
residents has also improved. In addition, the overall goal of the Associated Technical
Cooperation Project has been almost achieved, which has helped to improve CWASA’s
business management. The Project has mostly achieved its objectives. Therefore, the
effectiveness and impacts of the Project are judged to be high.

3.4 Sustainability (Rating: ②)
3.4.1 Institutional/Organizational Aspects of Operation and Maintenance

3.4.1.1 Institutional Aspects of Operation and Maintenance
The regulatory agency for water supply and sanitation is the Municipal Administration

Office of the Local Government Division, Ministry of Local Government (LGD). The LGD
oversees the Department of Public Health Engineering (the entity responsible for the supply
of drinking water in rural and local cities), the Water and Sewerage Corporations (WASA)
in major cities, 12 City corporations, and 324 Municipalities. The LGD is responsible for all
matters related to drinking water, the development of water and sewage facilities in rural
and urban areas, waste management, slum development, and matters related to urban health.
It has the authority to pre-approve water rate revisions.

The WASAs operate urban water services. WASAs were operating in two cities, Dhaka
and Chattogram, when the Project was approved. As of the ex-post evaluation, another two
WASAs have been established in Khulna and Rajshahi. At present, the WASAs plan, develop,
operate, and maintain the water and sewage facilities in the four cities they serve.

The main responsibilities of a WASA, as defined in the WASA Authority Act 1996, are
as follows (these responsibilities have not changed as of the ex-post evaluation).
 Construction, operation, and maintenance of water treatment plants, water intake

facilities, and water distribution systems to provide drinking water to public,
industrial, and commercial organizations

 Development, operation, and maintenance of sewage systems and sewage treatment
plants

 Development, operation, and maintenance of storm drainage systems to remove
flooding

 Collection and disposal of solid waste
The Eighth Five-Year Plan (2020-2025) sets out a plan for the establishment of WASAs
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in the central cities of all the remaining provinces, in addition to the four cities currently
served, by 2025.

3.4.1.2 Organizational Aspects of Operation and Maintenance
Regarding the water supply facilities of the Project, the operation and maintenance of the

Karnaphuli water treatment plant is carried out by the “Karnaphuli water treatment plant
section” established in the Engineering Department of CWASA. The operation and
maintenance of the water distribution facilities are carried out by the maintenance and
operation departments established in each region within the Engineering Department.

At the appraisal, a total of 81 staff members were scheduled to be assigned to the newly
established Karnaphuli water treatment plant section. As of the ex-post evaluation (June
2021), however, positions for 18 operation-and-maintenance staff members have yet to be
filled, which forces the employees to work overtime to cope with the personnel shortage.
Although the numbers are modest, there are also shortages of staff in the sales department
(11 vacant positions for engineers assigned to piping, water meters, etc.) and in the ICT
Circle (4 vacant positions for PC programmers and operators). The number of staff members
with certain skills for the operation and maintenance of the water treatment plant will have
to be increased toward the completion and operation of Phase 2 of the Project, as well.
Therefore, CWASA is conducting tests to recruit new human resources with skills. CWASA
is recruiting human resources with the necessary skills in line with the organizational reform
proposals scheduled for 2020, 2025, and 2030, with the support of the Associated Technical
Cooperation Project and the World Bank’s CWSISP.

Based on the above, there are judged to be some problems with the organizational aspect
of the executing agency, given the need to increase the number of staff with certain skills
for the proper operation of water supply facilities and stable business operation.

3.4.2 Technical Aspects of Operation and Maintenance
The CWASA staff who received the technology transfer through the consulting services

of the Project and the Associated Technical Cooperation Project operate and maintain the
project facilities with the help of the operation manuals. As such, there are deemed to be no
problems with the technical aspects of operation and maintenance.

The staff who operate the Karnaphuli water treatment plant were trained at the completion
of the Project through a test run of the water supply facility. Most of the maintenance work
for the water treatment plant and water leakage countermeasures, such as the water pipe
replacement work, are outsourced to contractors. The outsourcing to the contractors is
supervised by the CWASA maintenance team. The maintenance of the water meters is
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carried out in the water meter repair shop established in CWASA.
In the operation and maintenance of the water distribution network, the staff in charge of

the ICT department maintains the technology for the GIS database and the Supervisory
Control and Data Acquisition (SCADA), two systems supported through PANI and PANI-2.
These technologies are expected to contribute to the realization of appropriate measures
against water leaks in the future.

CWASA utilizes training manuals created through the World Bank’s CWSISP. In line
with the annual training plan, CWASA develops human resources for the operation and
maintenance of water treatment plants (operation of chlorine injection equipment and pump
stations, fire extinguishing activities, etc.), leak detection, and repair of water pipes, etc.
CWASA is striving to maintain and improve the transferred technology.

Photo 4. Training on chlorine injection
equipment at the Karnaphuli water treatment
plant (photo in March 2020, provided by the
executing agency)

Based on the above, there are judged to be no problems with the technical aspects of the
operation and maintenance work performed by the executing agency.

3.4.3 Financial Aspects of Operation and Maintenance
Regarding CWASA’s income and expenditures over the last five years, CWASA operated

in the black from fiscal 2017, when KWSP started operation, thanks to the increased water
supply and higher water tariff. CWASA ran on a deficit in fiscal 2020, probably due to the
increase in “other operating costs.”

Table 14. Annual changes in the income and expenses of CWASA
(Unit: Million Taka)

2016 2017 2018 2019 2020
Water tariff revenue 497 788 804 996 1,000
Tubewell license revenue 117 91 125 122 88
Other operating revenue 29 65 52 61 65
Interest income 93 95 95 95 95

Total revenue 735 1,039 1,076 1,275 1,248
Personnel cost 314 389 385 401 421
Electricity cost 302 368 420 470 494
Chemicals cost 24 26 60 61 68
Depreciation expense 64 65 66 71 90



26

2016 2017 2018 2019 2020
Other operating cost 71 75 116 181 284
Financial expense 0 0 0 0 0

Total expenses 774 923 1,048 1,184 1,358
Net income (loss) -39 116 28 91 -110

Source: Management Information system report of the executing agency
Note: The fiscal year indicates the period ending on June 30 (2016 = July 2015 – June 2016).

According to CWASA, the budget for operation and maintenance of the Karnaphuli water
supply facility is secured. In addition, CWASA is continuing various efforts to improve the
billing and collection of the water tariff to reduce non-revenue water (installation of water
meters in all contracts, an automatic meter reading system, and a bank deposit system using
an app, etc. with support through tie-ups with mobile phone companies).

(Reference)
1. Revision of the water tariff level:

CWASA is revising the water tariffs in line with rising water supply costs. LGD has
granted two CWASA-delegated tariff increases of more than 5% per year. (According to the
executing agency) the tariff is now at an appropriate level for supporting the ongoing
operation of the water supply business.

Although the water tariff has been revised, the ratio of water expenditure to the average
household income of Chattogram residents has shown no increase in the pre-vs-post
comparison of the Project, as the household income itself has also been significantly rising.
In other words, the price increase has not exacted a greater burden on the residents (the ratio
of water expenditure has remained at a certain level before and after the above-mentioned
large increase).

Table 15. Annual changes in the water tariff rate of CWASA
(Unit: Taka/m3)

2005 2016 2017 2018 2019 2020

Domestic 4.90 7.61 9.00 9.45 9.92 12.40
Commercial,
industrial, and
institutional

13.72 21.56 25.00 26.25 27.56 30.30

Source: Documents provided by the executing agency
Note: The water tariff for domestic use was raised by 18% in 2017 and 25% in 2020. In other years, the 5%
increase has been applied. Due to continuous price revisions, the price is now 2.5 times higher for domestic use
and 2.2 times higher for non-domestic use compared to before the implementation of the Project.

2. Economic measures related to the spread of the COVID-19 (reduction/exemption of utility
charges for the poor, etc.):

The department in charge of water tariff billing and collection at CWASA is exempting
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the surcharge for unpaid fees as a measure against the stagnation of fee collection due to the
spread of COVID-19 (in addition to an exemption for the period from April to June 2020,
payments made by April 2021 are also subject to exemptions).
Based on the above, there are judged to be no particular problems, given that the budget for
the operation and maintenance of this Project is secured, and the financial aspects of
operation and maintenance are leading to improvements in income and expenditure. Note,
however, that the analysis of financial sustainability in this ex-post evaluation relied on the
financial data of the CWASA’s management information system, as no audited financial
statements have been obtained from the executing agency (as mentioned in 2.3 “Evaluation
Constraints”).

3.4.4 Status of Operation and Maintenance
In this ex-post evaluation, the operation and maintenance status of each water supply

facility covered by the Project was confirmed through inquiries with the executing agency,
CWASA, and site inspections performed by a local assistant. As a result, no problems were
observed in the operation and maintenance status of the water supply facilities.

Some minor problems have been observed with organizational aspects. Therefore, the
sustainability of the project effects is judged to be fair.

4. Conclusion, Lessons Learned and Recommendations
4.1 Conclusion

The Karnaphuli Water Supply Project was implemented in Chattogram, where a low
water supply population rate affected the adverse living environment of the residents and
obstructed private investments in the city. The Project aimed to increase water supplies to
households and industry by developing water supply facilities, and to thereby contribute to
improved living conditions for residents and an improved investment climate in Chattogram.

The relevance of the Project is judged to be high, as the implementation of the Project
has been sufficiently consistent with the development plan and development needs of
Bangladesh, as well as with Japan’s ODA policy. While the outputs of the Project, namely,
the water intake, water treatment plant, and water supply and distribution facilities, were
almost as planned, the project cost exceeded the plan and the project period was significantly
longer than planned. Therefore, the efficiency of the Project is judged to be low. The target
amount of water supply has been secured, and the water supply services in the target
area have been improved significantly through the implementation of the Project. In
addition, the performance targets of the executing agency, which indicate the operational
and organizational capabilities, have generally been achieved through the synergistic effect
with the Associated Technical Cooperation Project. The water supply population rate
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targeted by the Project has also been achieved, and the improvement of water supply
has contributed to an improved living environment for the residents. Therefore, the
effectiveness and impacts of the Project are judged to be high. Regarding sustainability,
there are some organizational problems to be addressed, as the executing agency will need
to secure the necessary number of staff personnel for the operation and maintenance of its
large-scale waterworks. There are no problems from a technical perspective, as the
transferred technology and operation manuals prepared by the Project, the Associated
Technical Cooperation Project, and other cooperating donors are well utilized. While the
executing agency has indicated that there are no problems from a financial perspective, there
were some constraints in this evaluation study. No problems were observed in the operation
and maintenance status of the water supply facilities. Therefore, the sustainability of the
project effects is judged to be fair.

In light of the above, this Project is evaluated to be partially satisfactory.

4.2 Recommendations
4.2.1 Recommendations to the Executing Agency

 Increase in the number of staff for the operation and maintenance of the water treatment
plant:

The water treatment plant constructed by the Project was the first plant constructed
using large-scale surface water as a water source for the executing agency. Under the
plan in place, 81 staff members are to be assigned for the operation and maintenance
system of the newly established Karnaphuli water treatment plant section. Eighteen of
the 81 planned positions for the section are still vacant as of the ex-post evaluation (June
2021), which forces the employees to work overtime to cope with the personnel shortage.
As this is the first time that the executing agency has operated a water treatment plant
that uses surface water as a water source, CWASA must continue striving to increase
the number of staff with certain skills by hiring and training new staff. CWASA’s
success in doing so will be key to achieving the proper operation of the water supply
facilities and stable business operation.

4.2.2 Recommendations to JICA
None

4.3 Lessons Learned
None
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Figure 1. Location of major facilities of the Karnaphuli water supply project
(Phases 1 and 2 of the Project)

(Source: The final report of the preparatory survey on the Chittagong water supply improvement project in the
People’s Republic of Bangladesh, March 2013)
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Comparison of the Original and Actual Scope of the Project

Item Plan Actual
1. Project Outputs Intake facilities: Foundation work

300,000 m3/day, Machinery &
electric 150,000 m3/day
Conduit pipes: 1,200 mm × 3.6 km
Water treatment plant: Production
capacity 136,000 m3/day
Transmission and distribution pipes:
Transmission pipe 1,200 mm ×
30km, Distributing mains 47 km in
total, Small distribution pipes 30 km
in total
Reservoirs: Nasirabad: Reservoir
17,500 m3, Elevated tank 1,750 m3,
Kulshi pump station 1, Battali hill
reservoir 7,300 m3

Procurement of equipment and
materials: Water meters, service
pipes, water meter repair equipment,
maintenance vehicles, public
relations equipment, leakage
exploration equipment, GIS for
water leakage measures, accounting
software, etc.

Intake facilities: Foundation work
300,000 m3/day, Machinery &
electric 150,000 m3/day
Conduit pipes: 1,200 mm × 3.6 km
Water treatment plant: Production
capacity 143,000 m3/day
Transmission and distribution pipes:
Transmission pipe 1,200 mm × 33.7
km, Distributing mains 35 km in
total, Small distribution pipes to be
implemented in Phase 2 of the
Project (KWSP-2)
Reservoirs: Nasirabad: Reservoir
26,400 m3, Elevated tank 2,200 m3,
Kulshi pump station 1, Battali hill
reservoir 8,500 m3

Procurement of equipment and
materials: Water meters, service
pipes and maintenance vehicles
were procured as planned. Water
meter repair equipment, leakage
exploration equipment, and GIS for
water leakage measures were
procured in PANI. Public relations
equipment and accounting software
were cancelled.

2. Project Period June 2006 – September 2010
(52 months)

June 2006 – June 2017
(132 months)

3. Project Cost
Amount Paid in
Foreign Currency

Amount Paid in
Local Currency

9,411 million yen

7,626 million yen
(4,333 million taka)

10,268 million yen

13,837 million yen
(10,252 million taka)
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Item Plan Actual

Total
ODA Loan Portion
Exchange Rate

17,037 million yen
12,224 million yen
1 taka = 1.76 yen

(As of September 2005)

24,104 million yen
11,966 million yen
1 taka = 1.31 yen

(Average from 2008 to 2017)

4. Final
Disbursement

October 2014 June 2018
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People’s Republic of Bangladesh
FY2020 Ex-Post Evaluation of Japanese ODA Loan

“The Renewable Energy Development Project”
External Evaluator: Hisae Takahashi, Ernst & Young ShinNihon LLC

0. Summary
  The purpose of this project was to diversify the energy sources and increase the power
supply as well as electrification by financing the installation of Renewable Energy (RE)
facilities in rural areas of Bangladesh. The implementation of this project is consistent with
Bangladesh’s development strategy, which emphasizes the roles of the power and energy
sectors in contributing to economic development, as well as sector plan and development needs
of Bangladesh, which have specified the importance of increasing power generation capacity,
diversifying energy sources, and furthering RE adoption. The project is also consistent with
Japan’s ODA policy. Therefore, the relevance of the project is high. Although the project cost
was within the plan, the project period exceeded the plan due to the time required to select
consultants and implement Sub Projects (SP) in new fields. Thus, efficiency of the project is
fair. The installation of Solar Home Systems1 (SHS), Solar Irrigation Pumps2 (SIP), Solar
Mini Grids3 (SMG), etc., in non-electrified areas has contributed in generating a variety of
impacts, which include increasing power generation volumes and installed generation capacity,
reducing CO2 levels, improving convenience for local residents and operations at factories due
to electrification, expanding store hours and product offerings, increasing efficiency of work
and production of crops due to the use of electric power pumps for irrigation, and raising
income and employment rates. In addition, the success of SIPs and SMGs, which have had
limited adoption in the country, contributed to the spread of solar power technology in the
country. Therefore, effectiveness and impact of the project are high. While there are no issues
in terms of technical aspects related to operation and maintenance, minor problems have been
observed regarding institutional/organizational aspects, financial aspects and maintenance
conditions. Therefore, sustainability of the project effects is fair.
  In light of the above, this project is evaluated to be satisfactory.

1 Compact solar panels with an output of 20 - 65 watts are installed on the roof. The power generated during the
day is stored in batteries and used at night, such as for lighting and watching TV.
2 Solar pumps for ground water irrigation use electricity generated by generators with a capacity of about 27 kW
to drive the pumps.
3 Solar mini-grid power generator is a device that recharges about 150kW of sunlight to storage batteries and
supplies it to the community for lighting, ventilation, televisions, and other uses.
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1. Project Description  

 Project Location Installed Solar Panel for SHS

1.1 Background
  The annual electricity usage per capita of Bangladesh was one of the lowest in the world, at 
252 kWh (2009) at the time of the appraisal. However, the demand for electricity was on the 
rise due to strong economic growth in the country. The supply of electricity could not keep 
pace with the increase in demand, and in 2010, the available installed capacity of electricity 
was only 5,271 MW, or about 80% of the demand, compared to the peak electricity demand 
of 6,454 MW. As a result, about 1,500 hours of power outage was implemented in FY 
2009/2010, which caused the major disruptions in the lives of the people and economic 
activities. In addition, the country’s gas-fired power plants, which account for more than 80% 
of the country’s total installed power generation capacity, were fully dependent on 
domestically produced natural gas. Therefore, the country needed to diversify its energy 
sources due to sluggish gas production growth. Furthermore, the national household 
electrification rate in Bangladesh as of 2012 was 50%. The rate was 35% in rural areas 
compared to 90% in urban areas, which implied that there was a significant need for 
electrification in rural areas. The Infrastructure Development Company Limited (IDCOL) has 

conducted SHS programs in the non-electrified areas in rural areas since 2003 and installed 
approximately 1.71 million SHS sets as of September 30, 2012. However, to respond to the 
enormous demand for electrification, the company set a target for installing additional 4 
million SHS units in off-grid areas4 with an estimated funding of $788 million required. Based 
on this, the project was implemented with the aim of diversifying power supply sources and 
increasing electricity supply by the installation of RE facilities, including SHS programs, 
through the provision of a two-step loan to IDCOL.

4 An off-grid area is an area that is not connected to the power grid.
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1.2 Project Outline
  The objective of this project is to diversify the energy sources and increase the power supply
as well as electrification by financing the installation of RE facilities such as SHS, biomass
power generation and so on mainly in the rural area of Bangladesh, thereby contributing to the
sustainable economic development, improvement of the people’s living conditions and
mitigation of climate change.

Loan Approved Amount/
Disbursed Amount 11,335 million yen/10,849 million yen

Exchange of Notes Date/
Loan Agreement Signing Date March 2013/March 2013

Terms and Conditions

Interest Rate 0.01 %
Repayment Period

(Grace Period
40 years
10 years)

Conditions for
Procurement General untied

Borrower/
Executing Agency

Government of the People’s Republic of
Bangladesh/Infrastructure Development Company Limited

Project Completion March 2019
Target Area All of Bangladesh

Main Contractors
(Over 1 billion yen) -

Main Consultants
(Over 100 million yen)

Unnayan Shamannay (Bangladesh)/Keystone Business
Support Company LT. (Bangladesh) (JV)

Related Studies (Feasibility
Studies, etc.)

“People’s Republic of Bangladesh Preparatory Survey on
Renewable Energy Development Project” (JICA, 2012)

Related Projects

[Area-Focused Training]
･ “Support for Introduction of Solar Power Generation” (2010,

2011, 2012)
[ODA Loan Project]
･ “Energy Efficiency and Conservation Promotion Financing

Project” (June 2016), Phase 2 (May 2019)
･ Dispatch of ODA loan assistance experts (2013)
[Other Development Partners, International Organizations]
･ World Bank: As a major donor in the field of RE since 2002,

provided support for establishing IDCOL, and for
implementing and disseminating SHSs, SIPs, SMGs, and
biomass gasification5 power generation facilities

･ Asian Development Bank: Provided continuous support for
biomass gasification and dissemination projects since 2008

･  GIZ: Provided technical support for SHSs and biomass
gasification since 2006

･ KfW: Provided support for SHSs, SIPs, SMGs, etc., through
loans and grants since 2007

5 In biomass gasification, raw materials such as rice husks are gasified using a gasifier, and the gas generated is
used to generate electricity using a gas engine.
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2. Outline of the Evaluation Study
2.1 External Evaluator

Hisae Takahashi, Ernst & Young ShinNihon LLC

2.2 Duration of Evaluation Study
   This ex-post evaluation study was conducted with the following schedule.

Duration of the Study: October 2020 – January 2022
Duration of the Field Study: February－March and August 2021 (The field survey was
conducted by the local assistant.)

2.3 Constraints during the Evaluation Study
  Due to the COVID-19 pandemic, it was not possible to conduct the field surveys by the
external evaluator in this ex-post evaluation. For this reason, the field surveys were carried out
by the local assistant under the instruction of the external evaluator. The external evaluator
conducted bench tests based on the information gathered and the results of beneficiary survey
and site inspection conducted by the local assistant. Moreover, the lockdown to prevent the
spread of COVID-19 continued for a long period, thus the number of sites where the local
assistant could visit was limited while there were a large number of SPs that were spread
throughout the country. Therefore, the information obtained during the site visit confirmed
information for only a portion of the SPs and end users.

3. Results of the Evaluation (Overall Rating: B6)
3.1 Relevance (Rating: ③7)

3.1.1 Consistency with the Development Plan of Bangladesh
At the time of the appraisal, Bangladesh’s development policy, the 6th Five-Year Plan

(FY2011 – FY2015), advocated the promotion of RE development to counter the depletion
of fossil fuels and environmental considerations, and set a target of increasing the percentage
that RE accounts as a share in power generation to 5% by 2015. In addition, the long-term
vision for the power and energy sector at that time, the Policy Statement on Power and
Energy Sector Reforms (2000), set targets of (a) ensuring available power supply for all
people by 2020, (b) providing a highly reliable power supply, and (c) providing a power
supply based on appropriate prices. The Renewable Energy Policy, formulated in 2008, also
aimed to increase the share of RE accounting for power generation from the share of about
1% at the time the policy was formulated to 10% by 20208.

The country’s development plan at the time of the ex-post evaluation, the 8th Five-Year

6 A: Highly satisfactory, B: Satisfactory, C: Partially satisfactory, D: Unsatisfactory
7 ③: High, ②: Fair, ①: Low
8 Source: Document provided by JICA
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Plan (2021-2025), designates the power and energy sector as a sector that plays a central role
in the country’s economic growth. It also specifies a strategy that emphasizes RE, with a goal
of increasing its share of total power generation by 20259. The Power System Master Plan
2016, the energy and power development plan that is in effect until 2041, also states the
necessity of diversifying energy sources due to the gradual decrease in the domestic gas
supply, and presents policies supporting RE expansion while maintaining a stable power
supply, taking into account issues such as limited land available for RE installation and high
initial costs.10

  As mentioned above, both at the time of the appraisal and ex-post evaluation, Bangladesh’s
development policy and directions in the power and energy sector emphasize securing power
supply capacity, energy diversification, and promoting RE, thereby confirming the
consistency with this project, which aims to diversify power supply sources and increase
power supply by funding the installation of RE facilities.

3.1.2 Consistency with the Development Needs of Bangladesh
  As described in “1.1 Background”, in Bangladesh at the time of appraisal, the supply could
not keep up with the increase in demand for electricity due to economic growth, and the
supply capacity was only about 80% of the demand. As a result, about 1,500 hours of planned
power outages were implemented annually, interfering with daily life and economic activities.
In addition, the country’s electrification rate was 90% in urban areas and low as 35% in rural
areas, and the disparity was becoming more pronounced. Therefore, it was necessary to
increase the supply of electricity by promoting rural electrification while diversifying energy
sources, including the introduction of RE.

At the time of the ex-post evaluation, the maximum peak electricity generation was 12,738
MW against a peak electricity demand of 13,300 MW, and the country’s supply capacity has
improved significantly to 96% of demand (2019/2020)11. However, electricity demand is
increasing by 9-10% per year, and it is estimated that about 21,977 MW of additional new
generation will be needed by 2025 to narrow the possible supply-demand gap12. Domestic
gas production has been declining in recent years13, thus diversification of energy sources is
still a priority. In addition, the electrification rates in urban areas and rural areas have
improved significantly, especially in rural areas, to rates of 97% and 78% respectively, but
the supply of electricity in rural areas is still unstable. Therefore, even at the time of ex-post

9 Source: Questionnaire responses, The 8th Five-Year Plan page(xlix)
10 Source: Questionnaire responses from the executing agency, Power System Master Plan 2016 Final Report p.1-
61, p.2-12
11 Source: Questionnaire responses from the executing agency
12 Source: BPDB Annual Report 2019-20
13 The country’s annual natural gas production has been declining year on year: 27,559 MMCM (million cubic
meters) in 2015 - 16, 27,445 MMCM in 2016 - 17, 27430 MMCM in 2017 - 18, 27,233 MMCM in 2018 - 19 and
24,983 MMCM in 2019 - 20. (Source: Data provided by the executing agency)
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evaluation, the needs for the development of electricity generation facilities in rural areas are
high.

3.1.3 Consistency with Japan’s ODA Policy
  At the time of the appraisal, The Country Assistance Program for Bangladesh (2012) set
“accelerating economic growth toward a middle-income country where all citizens can
benefit” as a priority challenge and raised increasing the supply of electricity. In addition, the
Renewable Energy Initiative for the South Asian Association for Regional Cooperation
(SAARC) Region (2012) specified the sharing and support of knowledge and lessons learned
from the comprehensive review of energy source diversification conducted in the wake of the
Great East Japan Earthquake with SAARC countries, and called for the promotion of
cooperation with the Japanese government in the field of RE. Furthermore, the Japan
Revitalization Strategy (2012) stated that Japan would lead the world in tackling global
warming issues and provided $3 billion in support for the RE sector, etc. This project financed
the installation of RE facilities to diversify and increase power supply sources, which was in
line with Japan’s ODA policy. This project provided loans for the installation of RE facilities
to diversify and increase the sources of power and power supply in Bangladesh, thus its
objective is consistent with Japan’s ODA policy.

3.1.4 Appropriateness of the Project Plan and Approach
  In this project, among the outputs (SP) planned to be financed at the time of appraisal,
financing for biomass gasification and biogas-based power generation14 -related SPs was
cancelled. This project supported the provision of financing to institutions responsible for
the sale and maintenance of RE facilities through IDCOL by means of a two-step loan. At
the time of the appraisal, the output of the project was planned based on a list of proposed
candidate SPs and the SPs were selected for implementation through IDCOL’s review. At
that time, biomass gasification and biogas-based power generation-related SPs were
excluded from the list of potential loan recipients due to technical, financial, and
environmental concerns (see “3.2.1 Project Output” for details). This change was made as a
result of IDCOL’s screening of appropriate lenders; hence both the project plans and
approaches were considered appropriate.

  In light of the above, this project has been highly relevant to Bangladesh’s development
plan and development needs, as well as Japan’s ODA policy. Therefore, its relevance is high.

14  In biogas-based power generation, animal waste such as from poultry is stored in a fermenter to generate
fermentation gas, which is then burned in a gas engine after removal of toxic gases to generate electricity.
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3.2 Efficiency (Rating: ②)
3.2.1 Project Outputs
  The planned major outputs of the project consist of the financing (two-step loan) for
implementing SP on installation of the RE facilities, provision of implementing support and
consulting services. The planned and actual performance are shown in Table 1. The planned
and actual amounts for each component of SP implementation are shown in Figure 1.

Table1 Planned and Actual Output
Plan Actual

1. Number of SP

 1-1. SHS program
 1-2. Others
 a) SIP
 b) SMG
 c) Biomass gasification
 d) Biogas-based power
generation

Number of
installation (set)

590,000

1,200
29
20
60

Generation capacity
(MWh/year)

27,936

7,954
5,005

18,480
3,504

Number of
installation (set)

576,693

516
15
0
0

Generation capacity
(MWh/year)

22,031

16,198
2,856

0
0

2. Implementing support - Verification of O&M condition
of SHS through IDCOL
-Training outreach through POs
to SHS end users

As planned
(see below for details)

3. Consulting services - Assistance to screening SP,
monitoring the progress, and
environmental & social
consideration reporting,
technological and business
environment advisory, etc.

As planned

4. Assistance of the ODA
loan expert

- To prepare appraisal manual for
other RE components, which
includes technical specification, to
improve appraisal capacity of
IDCOL
- To provide technical and
operational advice to IDCOL and
sponsors

As planned
(see below for details)

Source: Documents provided by JICA, PCR and questionnaire responses from the executing agency



8

 

Figure 1 Amount of Each Component of SP (Planned and Actual)
   Source: PCR

    Note: The amount is for two-step loan.

(1) Financing for the implementation of SP which installed RE facilities
In this project, funding was provided to Partner Organizations (POs)15, which were 

responsible for sales and maintenance of facilities through IDCOL, to implement SPs for 
the installation of RE facilities. An SP is classified as an SHS program and other 
components (SIP, SMG, biomass gasification, and biogas-based power generation). 
Under an SHS program, POs sell and install SHSs to end users (households). In SIPs and 
SMGs, POs, which have track records in SHS programs, provided services to end users, 
such as farmers and merchants. These services included water supply and electricity sales. 
For biomass gasification and biogas-based power generation, it was planned that 
electricity would be used by the Sponsor Organizations for air conditioning and lighting 
at poultry farms and for cooling systems at rice mills, and that fertilizer and fish food 
obtained as by-products would be sold at local stores and the like. (See Figure 2)

15 The organizations responsible for selling and maintaining SHS facilities are mainly NGOs, known and referred 
to as Partner Organizations (POs).

Plan Actual Biomass Gasification, 0Biomass Gasification,269
Biogas-based Power Generation,79 Biogas-based Power Generation, 0

Unit: million yen Unit: million yen
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Figure 2 Scheme of This Project
Source: Modified based on documents provided by JICA

As shown in Table 1, SPs under the SHS program were mostly implemented as planned. 
However, the number of SPs for SIPs and SMGs was lower than planned, and SPs for 
biomass gasification and biogas-based power generation were not eligible for funding. 
Each change and the reason for the change are described below. The planned output, 
which was prepared at the time of the appraisal, was presented as a draft list of candidates, 
and the POs receiving the funding were subsequently selected and finalized after a review 
by IDCOL.

【Decrease in the number of SPs for SIPs】
The number of SIPs installed, which was planned to be 1,200 sets, was actually 516 

sets, about 40% of the planned number. This was due to the increase of the generation 
capacity of solar panel 11 kW to 27 kW in response to the need of the increase of  
irrigation pump’s output to cover more farmers. The cost per unit increased due to this 

Home Solar Panel Solar Panel for Irrigation       Solar Power Mini-Grid
(Kushtia District, Khulna Division) (Bogra District, Rajshahi Division) (Kushtia District, Khulna Division) 
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change, and in addition, demand decreased in some areas due to the on-grid 16

electrification, resulting in a decrease in the overall volume. This change was made based
on user needs and had little impact on the project costs and volume of power generation,
thus is considered as appropriate.

【Decrease in the number of SPs for SMGs】
    The actual number of SMGs (15 sets) was about half of the planned number (29 sets).

IDCOL was planning to provide funding for 29 SMG sets in remote and non-electrified
areas where on-grid expansion would not be foreseeable in future, such as river and
offshore islands, after gaining approval from Power Division. Later, however, following
the government’s policy for achieving electricity access by all households, on-grid areas
have been expanded by the Bangladesh Rural Electrification Board (BREB). In response
to this, it was decided that the project would no longer continue to implement SPs in on-
grid areas designated by BREB, therefore, the number of SPs was half of the planned
targets. This change was a result of coordination efforts to avoid overlapping of electricity
services providers, and thus considered as a reasonable decision.

 【Cancelation of providing funding for Biomass Gasification】
  Although IDCOL had an extensive track record in providing support for the SHS
program, their experience in supporting biomass gasification projects was limited to two
projects prior to the implementation of this project. On the other hand, because of the
rapid expansion of on-grid areas in response to government policy, the lack of a
sufficiently successful track record in biomass gasification projects, as well as concerns17

about uncertainty of the availability of biomass raw materials as well as market price
volatility and so on, sponsors felt the project was less attractive. Accordingly the
implementation of biomass gasification projects was determined to be commercially
unfeasible. Therefore, funding for biomass gasification projects was not granted.

 【Cancellation of funding biogas-based power generation】
  IDCOL had financed a few biogas-based power generation projects, however, several
sponsors of these projects as well as other sponsors that implemented such projects with
their own financing subsequently conveyed environmental concerns related to the
management of slurry, a by-product of biogas-based projects. After investigating the site,
IDCOL, including the project’s consultants, discussed the problem and decided not to

16  A power generation system that is connected to the transmission system (transmission network) with grid
connection.
17 When confirming with a JICA staff in charge whether those risks were discussed at the time of the appraisal, it
was recognized that Bangladesh is an agricultural country and that raw materials such as rice husks were secured
based on the data, thus recognized that there was less price change influence in the region.
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finance any new projects until a solution was found, accordingly it was decided not to
provide the fund in this project as well.

It was expected that loan terms (sub-loan interest rate and tenor) from IDCOL to POs
would not be uniform but be handled flexibly and flexible loan terms were duly followed
for as long as the program continued.

Table 2 Lending Term to PO for SHS
Cumulative loan amount (Taka) Annual interest rate Tenure Grace period

200 million or less
250 million – 500 million
500 million – 1 billion
1 billion or more

6%
7%
8%
9%

7 years
6 years
6 years
5 years

1 year
1 year
1 year

 0.5 year
Source: Documents provided by JICA

Table 3 Lending Term to PO for other RE Components
Components Annual Interest rate Tenure Grace period
SIP
SMG
Biomass gasification
Biogas-based power generation

6%
6%

6-10%
6-9%

10 years
10 years
7 years
5 years

1 year
2 years
1 year
1 year

Source: Documents provided by JICA

(2) Implementation Support

The quality inspections of the facilities and training for POs and end users were
conducted as planned during the implementation of the SPs. The quality inspections were
conducted by about 200 inspectors contracted by IDCOL to ensure whether (1) end users
have received the products that comply with required standards and been properly trained
to use them; (2) POs’ loan collection and their procedures were in compliance with rules
set forth, and (3) products were delivered that met required levels of service and reliability
at the end user level. In addition, all POs contracted with IDCOL, conducted training and
awareness-raising activities for SHS end users (customers), conducted training for PO staff,
as well as conducted training and technical accreditation activities for PO staff assigned to
install SHS equipment. The training content for each component is shown in Table 4.

Table 4 Contents of the Trainings
Components Name of trainings (number of trainings)

SHS Trainings for customer (end user) (92,597), trainings for trainers (10),
trainings for staff (1,345), technical trainings (6), management trainings for
PO officials (45), IT trainings (7), collection efficiency trainings (19),
procurement management trainings (3), microcredit management trainings
(2), trainings for project implementation officers (18)
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SIP Farmer’s training (565), training of trainers (7), demonstration of high yield
variety for farmers (283), training of pump supervisors (28), training for
pump operators (55), technical training for suppliers (2)

SMG Customer (user user) training (283), technical training for PO and suppliers
(5)

Source: Questionnaire responses from the executing agency
Note: The number in parentheses indicates the number of implemented trainings.

(3) Implementation of the technical support related to the projects
  Follow-up on the progress of the project by ODA loan experts was conducted as planned.
Technical support was provided to non-SHS SPs, in which IDCOL has little track record,
including the preparation of appraisal manuals and providing advice on conducting
appraisals. Training on management and maintenance of the facility was also provided
during the implementation of the project in consideration of long-term maintenance.

3.2.2 Project Inputs
3.2.2.1 Project Cost

  The actual project cost was 21,572 million yen, which was compared the total project cost
(26,669 million yen) planned at the time of the appraisal, and was within the plan amount
(81% of the original). Under this project, biomass gasification and biogas-based power
generation were not implemented from funding for SP implementation as already mentioned.
Thus, the actual project cost was compared with the project cost at the time of the appraisal
(25,832 million yen), which excludes the amount planned for those relevant components,
and, as a result, the project cost was 84% of the plan, which was still within the plan.

Table 5 Planned and Actual Project Cost
 (Unit: mil yen)

Plan Actual
JICA Other Total JICA Other Total

SP implementation 9,480 9,338 18,818 10,525 9,873 20,398
Implementation support 196 0 196 196 47 243
Price escalation 904 1,012 1,915 0 0 0
Physical contingency 529 517 1,046 0 0 0
Consulting service 226 0 226 129 63 192
Administrative cost 0 1,100 1,100 0 734 734
VAT, Tax import 0 3,353 3,353 0 0 0
Interest during construction 0 4 4 0 4 4
Total 11,335 15,334 26,669 10,850 10,722 21,572

Source: Document provided by JICA and PCR, questionnaire responses from the executing agency
Note 1: Exchange rate plan: 1 taka = 0.97 yen (as of December 2012), actual: 1 taka = 1.35 yen (average rate by
International Financial Statistics during the project implementing period.)
Note 2: Totals may not match due to rounding.
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  The cost for the implementation of SP was higher than planned because the unit price increased

in response to the increase in power generation capacity per facility. On the other hand, the
reasons why the actual cost was lower than planned were due to the decrease in RE prices18,
the decrease in the number of SPs and the resulting decrease in administrative costs, as well
as the reduction in local costs such as Value Added Tax (VAT) exemptions and the elimination
of the need to pay contingencies

 3.2.2.2 Project Period19

  The project period was planned to be 46 months as opposed to an actual period of 73
months, from March 2013 to March 2019, which was longer than planned (159% of the plan)
(See Table 6). One of the reasons for exceeding the plan was that it was necessary to open
re-bidding because there were no consultant firms who participated in the first bidding that
fulfilled the technical requirements of the proposal. Upon implementation of the SPs, an SHS
program was successfully completed by December 2016, the planned period for the entire
SP implementation20. However, since there were few cases around the world of support for
SIPs and SMGs based on business models led by private companies, and there were no
reference cases for IDCOL, the project was delayed due to continuous trial and error. For
instance, it was necessary to reach out to potential sponsors through awareness-raising
activities in different parts of the country and to conduct repeated awareness-raising events
for farmers to deepen their understanding of RE. In addition, to strengthen the supply chain
side, events needed to be organized to encourage suppliers to enter the market and the like.
These series of activities required a lot of time.

18 The average selling price of SHSs in 2017, which was the most widely and commonly used system at the time
of the appraisal (50Wp), dropped to about 60% of 2013. (Source: Documents provided by the executing agency)
19 The project period is defined as the period from the month in which the L/A is signed to the month in which the
disbursement is completed.
20 As already mentioned, in the bidding process for the selection of consultants, the project had to be re-bid due to
the absence of bidders that satisfied the technical requirements, which caused a delay in the implementation of the
SP. Considering the limited experience of the executing agency in non-SHS SPs, it was pointed by JICA related
department that JICA and others involved in the project should have been more careful in setting technical
requirements.
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Table 6 Project Period of This Project
Plan Actual

L/A March 2013 March 2013
Selection of consultant April 2013 – October 2013 June 2013 – January 2015
Consulting service November 2013 – December 2016 February 2015 – September 2018
SP implementation
 SHS
 SIP
 SMG

 Biomass gasification
Biogas-based power
generation

July 2013 – December 2016
July 2013 – December 2015
July 2013 – December 2016
July 2013 – December 2016
July 2013 – December 2016
July 2013 – December 2016

April 2013 – March 2019
April 2013 – December 2016

January 2014 – December 2018
January 2017 – March 2019

–
–

Implementation support July 2013 – December 2016 April 2013 – December 2016
Project completion December 2016 March 2019
Project periods 46 months 73 months
Source: Document provided by JICA, questionnaire responses from the executing agency

3.2.3 Results of Calculations for Internal Rates of Return (Reference only)
  Internal rate of return for this project was not calculated at the time of appraisal. EIRR
only for the SHS program was calculated on a sample basis (per SHS system), thus EIRR at
the time of ex-post evaluation was recalculated under the same conditions. As a result, the
recalculated value at the time of ex-post evaluation was higher than the calculated value at
the time of appraisal. The reason why the EIRR at the time of the ex-post evaluation was
higher than that at the time of the appraisal is thought to be due to the fact that the SHS cost
was lower than that at the time of the appraisal and the price of fuel increased.

Table 7 Internal Rate of Return (Sample) and Calculation Elements
Economic Internal Rate of Return (EIRR)

Internal Rate of Return At appraisal: 40.7%, At ex-post evaluation: 44.7%
Cost SHS cost, interest on loan, replacing costs of battery,

replacing cost of charge controller, cost for lamp
Benefit Saving from purchasing alternative power, saving

from reduction of CO2

Project Life 20 years
Source: Prepared by the evaluator based on data provided by JICA and the executing agency, World Bank

(2021) Living in the Light: The Bangladesh Solar Home System Story

  In light of the above, although the project cost was within the plan, the project period
exceeded the plan. Therefore, efficiency of the project is fair.
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3.3 Effectiveness and Impacts21 (Rating: ③)
3.3.1 Effectiveness
3.3.1.1 Quantitative Effects (Operation and Effect Indicators)

  In this project, the target was estimated based on the candidate SPs at the time of appraisal
(refer to “3.2.1 Project Outputs” for the changes in the outputs). The baseline and target for
each operational and effect indicator set at the time of the appraisal are shown in Table 8. In
practice, however, funds were provided to SPs that passed the IDCOL appraisal, thus the
targets were revised based on the actual outputs, and performance was then confirmed based
on the revised targets (see table 9). In addition, with regard to the annual reductions of CO2,

the fuel used in the calculation at the time of the appraisal was not the fuel actually used.
Therefore, based on consultations with the executing agency, the target was revised using the
fuel actually used to show the actual results (see the note in the table for details).

Table 8 Baseline and Target for Indicators Set at the Time of Appraisal

Indicators

Baseline Target
2012 2018

2 Years After
Completion

(1) Yearly power generation volume (MWh) 0 63,162
(2) Installed generation capacity (MW) 0 46.6
(3) Effect of the reduction of CO2 (CO2 conversion tons/year) 0 40,422
Source: Documents provided by JICA

Table 9 Revised Target and Actual Data for Indicators

    Source: Documents provided by JICA, questionnaire responses from the executing agency
Note 1: The proportion of biomass gasification and biogas-based power generation in the total components at
the time of the appraisal was excluded from the target and targets were revised.
Note 2: The emissions reduction targets by the SHSs at the time of appraisal were calculated by emissions
reduction related to the replacement of natural gas consumption. However, IDCOL pointed out that the fuel
used before project implementation was not natural gas, thus the emissions reduction factors should be
calculated based on kerosene oil and diesel oil, which were actually used. Accordingly, the target was revised.

21 Sub-rating for Effectiveness is to be put with consideration of Impacts.

Indi-
cators

Revised target Actual

2021 2017 2018 2019 2020 Achievement
rate

2 Years After
Completion

Completion
Year

1 Year After
Completion

(%)

(1) 41,178 Note 1 22,449 23,793 33,230 41,085 99%
(2) 41.4 Note 1 26.0 28.0 36.0 41.0 99%
(3) 27,782 Note 2 12,987 14,040 21,795 28,001 101%
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  As described above, the yearly power generation volume, the installed generation capacity,
and effect of the reduction of CO2 of the target SPs for funding of this project have all met
the revised targets. In rural areas where access to electricity is difficult, the installation of
SHS, SIP, and SMG facilities has directly led to an increase in electricity supply, and RE
power generation has led to a reduction in CO2 emissions by reducing the use of kerosene
oil, which has traditionally been used.

 3.3.1.2 Qualitative Effects (Other Effects)
 Enhancement of IDCOL’s capacity on appraisal and implementation of SPs other than SHSs

IDCOL did not have much of a track record implementing components other than the SHS
program, such as SIPs and SMGs since there were few actual cases in the country. Therefore,
the project provided assistance to prepare the appraisal manual and to improve the appraisal
capacity through the dispatch of ODA loan experts. Specifically, technical support was
provided for reviewing the technical standards and designs of facilities, preparation of Bill
of Quantity22 for use in bidding, development of operation and maintenance guidelines, site
selection, and verification of proposals. According to the staff of IDCOL who received
support, in addition to the enhancement of IDCOL’s appraisal capacity for evaluating SIPs
and SMGs, it has become possible to maintain cost-effectiveness of the project, contribute
to technical sustainability, provide higher quality services to end users, and collect field-
based information through those support. The provision of technical assistance not only
allowed IDCOL staff to gain experience in the formation and evaluation stages of SPs, but
also served to facilitate the implementation of the project.

3.3.2 Impacts
3.3.2.1 Intended Impacts
  The project was expected to contribute to improving the living standards of the residents,
sustainable economic development, and climate change mitigation by supporting the
installation of RE facilities. The impact of the establishment of SHSs, SIPs, and SMGs is
summarized below based on the information provided by the executing agency, and POs and
end users interviews 23 conducted during the field site inspections24.

(1) Impact generated by the installation of SHSs
  IDCOL supported the installation of 4.13 million sets of SHSs by 2018 and about 20

22 Refers to quantity calculation documents, bills of quantities, and statement of quantities used in bidding.
23 Site inspections were conducted by the local assistant at six POs (three SHSs, one SMG, and two SIPs) in the
Bogra and Kushtia districts to check the facilities, interview each PO staff, and conduct interviews with 14 SHSs
(11 males and 3 females), 12 SIPs (12 males), and 6 SMGs (4 males and 2 females) end users. Due to the Covid-
19 pandemic during the site survey, domestic travel was severely restricted, and the number of PO visits were
limited. Later, additional interviews via telephone and e-mail were conducted with staff at four POs (two SHSs,
one SIP, and one SMG) in Gazipur district and near Dhaka.
24 The qualitative information is based on the results of interviews conducted with a limited sample.
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million people25 in Bangladesh, or about 12% of Bangladesh’s population (about 164.69
million26 ) have access to electricity through the SHS program. The project has installed
576,593 sets of SHSs, which also contributed to the access to electricity for about 2.79
million people, or about 1.4% of the country’s population27 . The installation of SHSs in
households was found to contribute to increased study time, improved safety, better quality
of life, and health and cost benefits due to the discontinuance of use of kerosene oil28, which
is considered harmful to human health and the environment.

･ Increase in children’s study time
Installation of SHSs made possible the use of solar lumps at home, and as a result, study
times increased in the evening or during electricity outage periods29 . 13 of the 14
interviewees cited an increase in children’s study time (about 2-3 hours on average) as
the impact of the project.

･ Improved safety at night
Keep lighting in areas can act as measures for security and improve safety in the
community at night.

･ Improvement of quality of life
The use of cooking appliances including the electric stove, electric fans, TVs, and other
electrical appliances has improved the quality of life of residents. For women in
particular, the use of electrical appliances reduces the time spent on housework and
daily tasks, and they can now utilize more time for leisure and spending with their
families.

･ Effects of discontinuing the use of kerosene lamps
The installation of SHSs has eliminated the needs of using kerosene lamps, which has
reduced the risk of asthma and other health hazards caused by smoke. As a result of the
discontinued use of it, on average, each household saves about 1-5 litters (ℓ) of kerosene
oil (about 50 taka/ℓ = about 65 yen/ℓ) and many end users use the savings to pay off
SHSs. In addition, the reduction of smoke from the kerosene lamp also helps to keep
wallpaper, clothes, and other household items clean.

25 Based on Census on 2011 (Source: World Bank (2021) Living in The Light: The Bangladesh Solar Home System
Story)
26 Source: UN data, http://data.un.org/en/iso/bd.html (Confirmed on October 10, 2021)
27 Source: Questionnaire responses from the executing agency
28 Lamps that use inexpensive petroleum-based fuel. The black smoke produced by these lamps is a health hazard.
29 The target areas of this project include areas that were electrified with on-grid after the SHSs were installed.
Even in such areas, electricity supply is not stable in many sections, and SHSs have continued to be used as a
backup.
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【BOX】Changes in life after purchasing SHSs
Mr. and Mrs. A, who live in Bogura District, purchased an SHS in 2013
because they needed an environment where they could use electric lights
and fans on a daily basis to raise their newborn baby. After the SHS was
installed, their needs were fully met, moreover they no longer needed to
use kerosene lamps, which could have a negative impact on their family’s
health, thus eliminating their concerns about the health effects on their
family. In addition, Mrs. A can now use an electric stove for cooking,
which reduces her household workload. Their second son, who was
preparing for his high school graduation exams, was able to spend an hour
or two more studying at night using the solar light. Their oldest son also
had the opportunity to participate in the training held by the PO on the
operation and maintenance of the SHS and has been able to use the
system without any problems since its installation.

(2) Impact generated by the installation of SIPs
  With the installation of SIPs, by using electric pumps to get irrigation water farmers no
longer need to use rented diesel pumps. As a result, benefits have been realized such as more
efficient transport operations, less labour for irrigation water management, reduced pumping
costs, increased crop yields, as well as increased income and local employment.

･ More efficient operations, increased yields and improved farmers livelihoods
  Before the installation of SIPs, diesel pumps for irrigation were rented from the market
and transported to the farms, but after the installation of the facilities, transporting the
pumps became unnecessary, and led to reducing tasks of farmers. In addition, the fact that
the farmers themselves no longer need to adjust irrigation water because an operator is
assigned 30  to manage water has also contributed to the reduction of farming time.
Furthermore, due to the availability of sufficient irrigation water throughout the year, it is
possible to grow crops in three seasons, as opposed to two seasons in the past, resulting in
increased yields (for example, farmers in Kushtia district increased rice yields by about
100-300 kg (about two to three times higher than before the project) and tobacco yield
increased by about 25%). Accordingly, farmer’s revenue has also increased in proportion
to the increase in the production.

･ Pump cost reduction
  Before the project, an average of about 3,000 taka (about 3,900 yen) per season for the
diesel pump fuel and about 80 kg of rice (equivalent to about 4,000 taka = about 5,200 yen)
for the use of the pump were paid31. After the installation of the SIPs, fuel and pump usage
fees are no longer required by paying a water fee of about 3,000 taka to POs, thus the
introduction of the SIPs has contributed to cost reduction.

30 Operator’s fee is paid by the POs based on the water fee covered by farmers.
31 Since payment differs by farmer and area, averages figures are used.
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･ Job creation and stimulating local economies
  One operator and one supervisor are required to be assigned per SIP installation. Since
516 sets of SIPs have been installed under this project, at least 1,032 jobs have been created.
In addition, with the increase in yields, farm laborers, workers at rice mills, and logistic
jobs have been created in the target areas. Moreover, the installation of the SIPs has
increased the number of suppliers of electric pumps in the installation area.

【BOX】Success story of SIP installation in rice cultivation
Mr. B, a young farmer, was engaged in rice cultivation in Boro
Boaliya village. Though timely irrigation is vital for rice
cultivation, Mr. B and other farmers in Boro Boaliya village
depended on natural rainfall and expensive diesel pumps for
irrigation. To obtain adequate water with the rented pumps at the
market, transportation costs and the diesel fuel were needed on
top of the rent. Diesel prices were often raised in the local market
and the farmers had to stay in the field day and night to manage the pumps. To resolve this situation,
Mr. B and some other farmers received the assistance of IDCOL and POs to install SIPs. Currently,
they are getting adequate and uninterrupted water supply with an electric pump by utilizing SIPs
installed near the farms, and the harvest season can be increased from two to three cropping seasons.
The pumps require less time and effort to operate, leading to increased production and productivity. It
also saves time and labour cost for transporting the pumps, and reduces rental fees and fuel costs.
Farmers have also had the opportunity to be trained in agricultural technology, which has had a
significant impact on improving agricultural production and living standards in the region.

(3) Impact generated by installation of SMGs
  Similar benefits to SHSs have been identified in the areas which were mainly supplied
with electricity by diesel generators and have been electrified with the installation of SMGs.
In addition, it was observed that the installation of SMGs has contributed to benefits such as
extended operation hours of markets and stores as well as improving their service offerings.

･ Increase in student study time and improved quality of life
  As with the SHS, all interviewees described the impact of the project as an increase in
children’s learning time (about 3-4 hours on average) due to the availability of electricity
at home after the installation of the SMGs. They also reported that the use of photocopiers,
welding machines, electric sewing machines, storage of vaccines and medicines in
pharmacies, and pumping and irrigation using electric pumps made their daily lives more
convenient.

･ Increase in service improvement and harvest
  The installation of SMGs has stabilized the electricity supply, expanded and extended
the content and hours of service provided in the region, and improved convenience. For
example, there has been an increase in the number of products sold by the installation of
refrigerators in stores, an improvement in work efficiency by the use of electric tools in
carpentry work, an improvement in farming efficiency, and an increase in yields by using
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electric pumps for irrigation.

･ Job creation
  The expansion of various services and extension of business hours due to electrification
have created jobs in establishments such as restaurants, coffee shops, welding shops, rice
mills, poultry farms, and computer centers.

【BOX】Contributing to health care at the non-electrified areas with installation of SMGs

Dr. C is a doctor in Chilmari sub-
district and a beneficiary of 210
kWp size of solar mini grid
systems. Chilmari, an island
within Paddma river, is a very
remote area and has very poor
access to hospitals that provide
healthcare that match the level of
care in Upazila. Dr. C owns a pharmacy in a bazaar and runs a private practice for local residents in
the pharmacy. In 2017, after the bazaar area of Chilmari became electrified by the installation of
SMGs, Dr. C purchased a refrigerator for vaccine and medical supply storage. Thanks to this, local
residents do not go to Upazila hospitals to obtain medicine and vaccines which are now available
locally. In addition, the pharmacy can now install suction equipment that requires electricity, which
is useful for treating children and elderly people with respiratory diseases and other conditions.
Local residents can now access this pharmacy and medical facility until midnight, and the increase
in patients has led to a 2.5-fold increase in remuneration what it used to be at the pharmacy,
contributing to the stabilization of the pharmacy business.

In line with the government’s policy, on-grid electronification has been promoted rapidly
in many areas since 2015. In some areas where SHSs and SMGs have been installed, it has
been also observed that end users returned the SHSs32. However, even after being connected
to the transmission network (on-grid), the project facilities are used as a backup during
planned and unplanned power outages and when the power supply becomes unstable. It is
also believed that end users continue to enjoy the benefits of the project even in on-grid areas.

3.3.2.2 Other Positive and Negative Impacts
 (1) Impacts on the Natural Environment

  In this project, SPs could not be specified prior to JICA’s approval for funding, and they
might have environmental impacts under the Japan International Cooperation Agency
guidelines for environmental and social considerations (April 2010), thus the project falls
into Environmental Category FI. The executing agency was required to classify the
categories of SPs based on the Environmental and Social Management Framework (ESMF)
which conforms with national laws and above-mentioned Guideline, and to take necessary

32 After the SHS is returned to the POs by end users, it can be sold again to anyone who wishes to purchase it.
However, used SHSs are often discarded because there are few people who wish to purchase them. (Source:
Interview with POs)
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measures for the relevant categories, and specified not to implement those SPs which were
categorized A. In practice, IDCOL has prepared the harmonized EMSF and has adhered to
the framework since 2013, since it has implemented similar RE projects with the support of
the World Bank, Asian Development Bank and many other donors33 . Moreover, when
selecting SPs, IDCOL classified the categories for each SP, and confirmed that SPs that
categorized as A were not included. During the implementation of the project, regular
monitoring by inspectors contracted by IDCOL had been conducted, and no environmental
problems were reported. Therefore, it has been determined that the project implementation
has not caused any negative impact on the natural environment.
  Notably, IDCOL has sold about 1 million Certified Emission Reductions (CER)34 based
on reduction in kerosene used under their SHS installation. At the time of ex-post evaluation,
they are in discussion through the World Bank to sell another 2.5 million CERs35 .  It
includes the amount reduced by the SHS installed in this project, which is a noteworthy
impact in terms of contribution to climate change.

 (2) Resettlement and Land Acquisition
   No resettlement and land acquisition along with implementation of this project occurred36.

 (3) Other impacts
 Contribution to the development of the solar PV industry through the implementation of
this project
  In addition to the installation of SHSs, which had been deployed in the country prior to the
implementation of this project, this project contributed to the dissemination of solar PV
technology in Bangladesh by introducing and implementing SIPs and SMGs, which could
be serve as future case examples. In addition to generating electricity from solar power, this
project has demonstrated the importance and advantages of solar power in rural areas, as it
provides a stable source of water for irrigation even during the dry season. Moreover, the
results of the project have been recognized as a success and have led to the introduction and
implementation of large rooftop solar PVs and other advanced initiatives that IDCOL has
supported following the implementation of the project. According to IDCOL, had these
projects not been implemented, the successful demonstration of larger scale solar PV projects

33 Prior to the start of the project, IDCOL, together with the Asian Development Bank, signed an agreement that
the EMSF would be a framework that encompasses and complies with the guidelines of both donors.
34  IDCOL’s SHS program is registered as a Clean Development Mechanism (CDM) project under the United
Nations Framework Convention on Climate Change (UNFCCC). The CDM quantifies the carbon dioxide reduced
by the program adoption and technology and issues Certified Emission Reduction (CER) credits periodically after
verifying the performance and operational status of a particular program. One credit is equivalent to the reduction
of approximately one ton of CO2.
35 Source: Documents provided by the executing agency
36 Source: Questionnaire responses from the executing agency
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would not have been possible. 
  The successful implementation of SIPs and SMGs and the introduction of these success 
examples in the country demonstrated that such systems can be effective solutions for remote 
rural areas, islands and areas which have limited access to power grids. Furthermore, IDCOL 
was awarded the Financial Innovation Award by the London Institute of Banking & Finance 
for its work on efficient water management using SIPs37. 

  This project has mostly achieved its objectives. Therefore, effectiveness and impacts of the 
project are high.
 
3.4 Sustainability (Rating: ②)

3.4.1 Institutional/Organizational Aspects of Operation and Maintenance 
  IDCOL is a government-owned financial institution established to fund, invest, and 
provide subsidies for infrastructure and RE (see Figure 3 for organizational chart). After 
project completion, IDCOL oversees program operations, mainly fund management, and 
monitoring maintenance carried out by POs. The RE Department, which is in charge of SHS 
and RE-related projects, had 101 staff members at the time of the appraisal, and later 
increased to 224 at the time of the ex-post evaluation (2020) due to business expansion. After 
the implementation of a project, repayment is made by the PO or sponsoring agency to 
IDCOL as scheduled at the time of the appraisal, and the principal and interest are used for 
secondary lending and principal and interest payments to the government under IDCOL 
management.

Figure 3 Organization Chart of IDCOL 
   Source: Documents provided by the executing agency

  

37  Source: Interview with the executing agency, The London Institute of Banking & Finance Web Site 
https://www.libf.ac.uk/news-and-insights/our-events/financial-innovation-awards-2019/previous-winners 
(Confirmed on September 3, 2021)
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  For the repayment conditions set at the time of the appraisal, the interest rate of the SHS
program was reduced by 1-2% taking into account the fluctuations in market interest rates38

and increasing delays in repayment, and further reduced to 0% in 2018. IDCOL has
considered taking steps to ease the burden of repayment by revising the repayment schedule
of POs as well. With regard to the SIPs, IDCOL has taken measures such as changing the
grace period to two years because it took longer than expected for farmers to install irrigation
pumps and complete replacement of diesel pumps.
  The operation and maintenance system of the facilities after installation differs for each
SP. The operation and maintenance of the SHSs installed in each household is done by the
end user. POs are responsible for monitoring and battery collection as required for SHSs, as
well as collecting payment for installation. For SIPs and SMGs, POs operate and maintain
the installed facilities and provides irrigation water (SIPs) and electricity (SMGs) to end
users, who pay water or electricity charges based on their usage. In addition, one operator
and one supervisor are assigned per SIP installation. The monitoring team of IDCOL
conducts monitoring annually for each SP, and if any problems are identified, they are
reported to the PO’s headquarters and local offices in order to look into responses. However,
as described in (3.4.3 Financial Aspects of Operation and Maintenance & 3.4.4 Status of
Operation and Maintenance), some local offices of POs, which were opened during the
implementation of the project, have been closed after project completion. Technical support
to end users can be provided by suppliers and regional offices of IDCOL, there are some
areas where follow-up by POs for collection of repayment and the replacement of batteries
have been hindered. This is a concern in terms of institutional/organizational aspects of
operation and maintenance.

3.4.2 Technical Aspects of Operation and Maintenance
  IDCOL has a long track record in donor supported projects and has continued the SHS
program since 2003, so it has many staff with expertise. In addition, its loan appraisal
capabilities for SIPs and SMGs were also strengthened by working with ODA loan experts
and consulting services during project implementation. Training to improve the expertise of
staff39 has been conducted on a regular basis, and there are no technical concerns in the
proper implementation of loan appraisal processes.

Generally, advanced technical skills are not required for the operation and maintenance of
the SHS program. When installing SHSs, trainings on operation and maintenance of SHSs,

38 The market interest rate, which was around 13-15% during the project implementation, fluctuated to around 8-
9% at the time of the ex-post evaluation.
39 For example, capacity development trainings including “Project Finance”, “Financial Modeling”, “Financing
Power Project”, etc. have been organized.



24

an overview of renewable energy technologies, basic knowledge of electricity and solar
power generation, overviews of solar panels and batteries, and how to charge the lights and
other equipment were also conducted for end users in each PO, led by POs which already
have experience in implementing IDCOL’s SHS program. Moreover, it is assumed that the
registered suppliers will provide technical support in case technical issues arise. POs operate
the electric pump and suppliers provide technical support as needed for SIPs. During the
implementation of the project, IDCOL provided technical training for POs and suppliers, and
will continue to provide agricultural training to those involved in SIPs. For SMGs, as with
SIPs, the POs operate the facility and the suppliers provide technical support as needed.
Based on interviews with IDCOL and site inspections, no technical issues related to operation
and maintenance have been reported, thus there are no particular concerns.

3.4.3 Financial Aspects of Operation and Maintenance
  IDCOL has continued to increase its revenue and profit, and its profits have been
increasing steadily since 2016. Its capital adequacy ratio has also been stable since the time
of the appraisal, thus there are no financial concerns in general.

Table 10 Major Financial Indicators of IDCOL
(Unit: million taka)

2015 2016 2017 2018 2019
Operating income 2,950 2,970 3,065 3,153 4,550

Interest income 2,755 2,588 2,652 2,626 3,949
Profit/(Loss) before tax 2,516 1,539 1,577 1,843 2,368
Profit/(Loss) after tax 1,366 397 530 703 1,378
Total asset 66,980 73,025 76,636 82,293 90,876
Equity ratio (%) 8.5 8.2 8.2 8.3 9.2

     Source: IDCOL Annual Reports each year’s edition

  While the financial status of each PO is different, some of the POs visited during the site
inspections mentioned that repayment to IDCOL is currently a burden on their
organizations. As described in “3.4.1 Institutional/Organizational Aspects of Operation and
Maintenance,” IDCOL has eased loan terms, including interest rates, in order to ease the
burden of loan repayment on POs. In addition, according to IDCOL, all POs have been
formally notified of the changes, although it was confirmed in the interviews with POs that
some of them were not aware of the changes for a certain period of time and thought that
the interest rates were fixed and unchanged. Thus, it was necessary to comprehensively
disseminate information on the reduction of interest rate to all POs.
  In addition, some POs have reported cases where repayment of installation costs from
end users to POs has been delayed, and installation cost cannot be collected upon return of
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SHSs under the SHS program. This is due to the fact that some areas have been on-grid
after the installation of SHSs, and the government’s free SHS program (TR/KABIKA) has
been launched, which has delayed the willingness of some end users to repay, or return
their SHSs. It is also cited that the end user is no longer obligated to pay for the installation
costs with the return of SHSs, and the POs are now responsible for covering them. As a
result, some POs have closed their local offices in relevant areas due to the burden of
maintaining them caused by a decrease in the number of end users, while some POs have
found it difficult to collect loan repayment from end users though it is a limited number of
POs40. Under SIPs, the end users pay for irrigation water to PO and pay for electricity to
POs on a prepaid basis under SMGs, so the collection rate is generally maintained at 100%
and there are no problems with the status of payments to POs by end users.
  As mentioned above, with regard to the financial conditions of operation and
maintenance, while IDCOL has no problems, there are financial concerns given the fact
that a part of POs have felt burdens with the repayments to IDCOL since a part of end users
have issues for the payment to POs under the SHS program.

3.4.4 Status of Operation and Maintenance
(1) Status of fund operations

The principal and interest repaid by the POs to IDCOL were planned to be utilized for
secondary loans and principal and interest payments to the government under the
management of IDCOL. IDCOL explained that they have not provided the fund for the
SHS program since 2018 due to the current rapid on-grid development. Thus, IDCOL is
planning to use the secondary loans effectively by financing rooftop solar projects and other
projects.

Table 11 Fund Managed by IDCOL
  (Unit: million taka)

2016 2017 2018 2019 2020
Opening principal outstanding 25,143 23,482 21,266 19,103 16,714
  Principal prepaid 3,650 2,735 2,665 3,055 955
  Loans disbursed 1,973 502 484 650 286
Closing balance 23,482 21,266 19,103 16,714 16,063
Interest earned
Interest received 1,706 1,409 741 133 91

 Source: Documents provided by the executing agency

40 It was noted that the situation of repayment from POs to IDCOL had deteriorated in the entire SHS program
supported by the executing agency (including this project). For example, the debt collection efficiency ratio from
end users to POs, which was 88% in 2015, declined to 38% in 2017. There was a concern that the impact of this
would affect the financial condition of IDCOL. Later, it has been improving since 2018 due to IDCOL’s efforts to
reduce the interest rate and extend the repayment period and so on. (Source: World Bank (2021) Living in The
Light: The Bangladesh Solar Home System Story)
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(2) Operational status of equipment by component
At the time of the ex-post evaluation, the operational status of each component was 81%

for SHSs, 99% for SIPs, and 33% for SMGs41. Almost all the SIPs are operating without
issues and are being used effectively by farmers in respective areas. For SHSs and SMGs,
although facilities are partially not in use in some areas due to grid electrification, as already
mentioned, even in on-grid areas, electricity supply still has time restrictions or is unstable
in rural areas, thus they are used as backup supply and as more stable power source in many
cases. The fact that tariffs for SMGs are higher than those of the National Grid is a factor
in their low utilization. IDCOL and the government are discussing the price setting and
purchase of electricity from SMGs at the time of the ex-post evaluation, and the utilization
rate of SMGs is expected to improve once the agreement is in place.

(3) Collection of expired batteries
At the time of the appraisal, it was pointed out that the batteries used in SHSs may leak

toxic lead-acid contained in the raw materials, causing environmental pollution and health
hazards. At the time, IDCOL had developed the Guidelines for Disposal of Expired
Batteries (2011), which required POs to collect batteries 42  from end users and
manufacturers to recycle and dispose of them properly. Activities to raise awareness were
also conducted for end users during implementation of the project. In addition, during the
implementation of the project, IDCOL conducted an environmental audit in 2015, which
confirmed that no relevant issues had occurred. However, during the site inspections
conducted during the ex-post evaluation, it was not possible to confirm the actual collection
of expired batteries. Regarding the lack of battery collection and recycling, based on
interviews with end users, it was reported that there was a lack of awareness about battery
replacements and that cheap batteries were purchased in the market. Since some POs closed
their local offices after the project completion, it was confirmed that adequate follow-ups
were not conducted in such areas. IDCOL states that it conducts annual monitoring43, but
since a large number of SPs have been included in the SHS program, it is very difficult to
monitor and provide guidance to all of them. In the future, it needs to work with POs and
suppliers to provide information on battery collection and correct disposal again.

In light of the above, some minor problems have been observed in terms of the institutional/
Organizational aspects, financial aspects and current status. Therefore, sustainability of the
project effects is fair.

41 Questionnaire responses from the executing agency
42 According to the documents at the time of the appraisal, the battery has a usable life of about 5 years.
43 According to IDCOL, no case of lead acid leakage from the battery has been reported through monitoring by
the time of the ex-post evaluation.
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4. Conclusion, Lessons Learned and Recommendations
4.1 Conclusion
  The purpose of this project was to diversify the energy sources and increase the power
supply as well as electrification by financing the installation of RE facilities in rural areas of
Bangladesh. The implementation of this project is consistent with Bangladesh’s development
strategy, which emphasizes the roles of the power and energy sectors in contributing to
economic development, as well as sector plan and development needs of Bangladesh, which
have specified the importance of increasing power generation capacity, diversifying energy
sources, and furthering RE adoption. The project is also consistent with Japan’s ODA policy.
Therefore, the relevance of the project is high. Although the project cost was within the plan,
the project period exceeded the plan due to the time required to select consultants and
implement SP in new fields. Thus, efficiency of the project is fair. The installation of SHS, SIP,
SMG, etc., in non-electrified areas has contributed in generating a variety of impacts, which
include increasing power generation volumes and installed generation capacity, reducing CO2

levels, improving convenience for local residents and operations at factories due to
electrification, expanding store hours and product offerings, increasing efficiency of work and
production of crops due to the use of electric power pumps for irrigation, and raising income
and employment rates. In addition, the success of SIPs and SMGs, which have had limited
adoption in the country, contributed to the spread of solar power technology in the country.
Therefore, effectiveness and impact of the project are high. While there are no issues in terms
of technical aspects related to operation and maintenance, minor problems have been observed
regarding institutional/organizational aspects, financial aspects and maintenance conditions.
Therefore, sustainability of the project effects is fair.
  In light of the above, this project is evaluated to be satisfactory.

4.2 Recommendations
4.2.1 Recommendations to the Executing Agency
･ Ensure that POs are informed of information on reduced interest rates

IDCOL changed the interest rate to 0% in 2018 to reduce the burden of repayment on
POs following changes in market interest rates since the time of the appraisal. On the other
hand, some POs interviewed during the site inspections were not fully aware of the changes
for a certain period and felt that repayment was a burden on their organizations. It is
advisable for IDCOL to send another formal written notice to all POs as soon as possible
regarding the change in the interest rate and to set up a public awareness of the correct
information.



28

･ Reinforce battery collection requirements
  Since the batteries used in SHSs may cause environmental pollution and health hazards if
not properly disposed, expired batteries have to be collected from end users by the PO and
properly disposed of by the supplier. During the site inspection conducted as part of the ex-
post evaluation, however, it was confirmed that there were no actual cases of batteries being
collected, and some end users were not aware its necessity. Since some POs have closed their
local offices, it is also necessary to examine a follow-up system. As more than 50,000 SHSs
have been installed under this project, it is very difficult to know the collection status of all
the batteries, however, it is recommended that IDCOL work with POs and suppliers to
reiterate to end users the importance of battery collection and appropriate disposal.

 4.2.2 Recommendations to JICA
None

4.3 Lessons Learned
Formulate project plans based on integrated on-grid and off-grid electrification
  After the commencement of this project, grid expansion supported by the government in
rural area increased rapidly from 2015 onward, and a free SHS distribution program was also
launched. These movements have resulted in a situation in which SHSs have been returned by
end users and the collection of the payments from end users has been delayed. The on-grid
expansion also has a significant impact on the operational status of the RE facilities installed
by the project. In a project such as this one, where the effectiveness and sustainability of the
project can be greatly affected by the trends in the sector, it is necessary for the executing
agency and other stakeholders involved in the project to keep in close communication with the
government and the relevant authorities during the appraisal and implementation of the project,
to discuss information on similar projects implemented in the target area and electrification
plans, and to cooperate in the implementation of an integrated plan. It is also important to
maintain the effectiveness and sustainability of the project through changes in a project’s
components, monitoring, and flexible operation in order to respond to changes in social needs
in a timely and appropriate manner.

Establish a long-term follow-up system to ensure sustainability
  In some areas, delays in loan payments by end users have also become a burden, and local
offices of POs established in rural areas have been closed after the completion of projects,
making it difficult to maintain adequate relationships and follow-up systems between end users
and POs. Even after the project completion, it is necessary to have an entity that can support
the end users in the regular replacement of SHS components such as batteries, spare parts for
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equipment, and repayment of loans. On the other hand, the closure of local offices is a real
possibility regardless of this project. Therefore, for projects that require follow-ups with end
users even after the project completion, it is required that project stakeholders consider all the
possible cases at the time of project formation, during implementation, and upon completion.
In order to maintain the relationship between the end users and the organizations that conduct
follow-ups, it is desirable to consider a system that is beneficial to the end user side as well,
such as providing useful maintenance support and information when fees are collected, and to
ensure sustainability by continuing communication, including monitoring using phone calls
and short messages.

Contribution to the growth of solar PV industry through project implementation
  Prior to the implementation of this project, there were very limited real world examples to
support SIPs and SMGs based on business models led by the private sector, thus IDCOL
reached out sponsors through awareness-raising activities in various parts of Bangladesh, held
awareness-raising events to deepen understanding of RE, and organized events encouraging
suppliers to enter the market in order to strengthen their supply chains. As a result, in addition
to the SHSs that have been deployed in the country, SIPs and SMGs have been recognized for
their achievements and have proven to be effective in remote rural areas, islands, and areas
with limited access to on-grid electricity, contributing to the widespread adoption of Solar PV
technology in the country. When introducing new schemes and technologies that have not been
used in the past, such as this project, it is important to provide supports to each stakeholders
involved in the industry, such as government agencies, companies in charge of the supply chain
(suppliers), and end users, so that they can deepen understanding of the industry and improve
their technological capacities.



30

Comparison of the Original and Actual Scope of the Project
Item Plan Actual

1. Project Outputs Funding for SP implementation of
RE
(1) SHS 590,000 sets
(2) Non-SHS
1) SIP 1,200 sets
2) SMG 29 sets
3) Biomass gasification 20 sets
4) Biogas-based power generation 60
sets

(1) 576,693 sets
(2)
1) 516 sets
2) 15 sets
3) 0 sets
4) 0 sets

Implementing support
Verification of O&M condition of
SHS through IDCOL
Training outreach through POs
contracted with IDCOL to SHS end
users

As planned

Consulting services
Assistance to screening SP,
monitoring the progress, and
environmental & social
consideration reporting,
technological and business
environment advisory, etc.

As planned

Assistance of the ODA loan expert
- To prepare appraisal manual for
other RE component, which includes
technical specification, to improve
appraisal capacity of IDCOL
- To provide technical and
operational advice to IDCOL and
sponsors

As planned

2. Project Period March 2013 – December 2016
(46 months)

March 2013 – March 2019
 (73 months)

3. Project Cost
Amount Paid in Foreign Currency 155 million yen 133 million yen
Amount Paid in Local Currency 26,514 million yen 21,439 million yen

(27,344 million taka) (15,880 million taka)
Total 26,669 million yen 21,572 million yen
ODA Loan Portion 11,335 million yen 10,850 million yen
Exchange Rate 1 taka = 0.79 yen

(As of Month year)
1taka = 1.35 yen

(Average between March
2013 – March 2019)

4. Final Disbursement March 2019
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People’s Republic of Bangladesh
FY2020 Ex-Post Evaluation Summary1

of Japanese Grant Aid Project
“The Project for Improvement of Airport Safety and Security Systems”

1. Project Description
The demand for aviation in Bangladesh has expanded rapidly with the country’s recent

economic growth. While Bangladesh has international airports in three cities, including the capital
Dhaka, and domestic airports in 7 other cities, the facilities necessary for the safe operation of
aircraft have not been sufficiently developed. In particular, there was an urgent need to address
the issue of blank radar coverage, the aging of aviation radio (beacon equipment) t required for
high-precision navigation, and the need for improved security inspections. Regarding the issue of
radar coverage, the Bangladesh Flight Information Region 2  had a blank area in the radar
surveillance remaining in the southern ocean airspace3, an area not covered by the radars installed
at Dhaka International Airport. As such, there was an urgent need to develop a radar facility at
Chattogram International Airport to secure the safe operation of aircraft. Regarding the aged
aviation radio beacon equipment, frequent interference impaired the operation of the existing
devices for providing aircraft position information at the Jessore and Saidpur airports, as the
useful lives of the devices had expired. The urgency of updating these devices was high, as spare
parts were also unavailable. Regarding the issue of security inspection, the existing procedures
for baggage inspection at Dhaka International Airport were out of compliance with the
international standards provided by the International Civil Aviation Organization (ICAO4 ).
Therefore, it was necessary to install new X-ray baggage inspection systems for baggage check-
in at the check-in counters.

Against this background, this project was implemented to secure safe aircraft navigation to
destination airports and landing operations and provide measures against aircraft accidents and
terrorism by installing aviation safety and security systems at four major airports in Bangladesh
(Dhaka, Chattogram, Jessore, and Saidpur), and to thereby contribute to improved safety in the

1 The ex-post evaluation of this project is published as a summary due to security reasons. Though the description of
the summary reflects the original report written by the external evaluator, some parts which are unsuitable for publishing
are left out or edited.
2 An airspace where each country is responsible for providing information to aircraft (air traffic control) and conducting
search and rescue activities in an emergency, in order to ensure safe and efficient navigation of aircraft. It was assigned
to each member country by ICAO.
3 Major international air routes connecting Southeast Asia and Europe have been established.
4 It is a United Nations specialized agency established based on the International Civil Aviation Convention adopted
in 1944. It was established for the purpose of cooperating with each country so that the International Civil Aviation
Organization can develop safely and orderly, and that the international air transportation business can be operated
soundly and economically based on the equal opportunity principle. (Source: Ministry of Foreign Affairs website
https://www.mofa.go.jp/mofaj/gaiko/page22_000755.html)
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country’s aviation sector.

Grant Limit /
Actual Grant Amount

2,402 million yen / 2,398 million yen

Exchange of Notes Date /
Grant Agreement Date

March 2014 / March 2014

Executing Agency Civil Aviation Authority of Bangladesh (CAAB)

Project Completion May 2017

Target Areas
Dhaka International Airport, Chattogram International

Airport, Jessore Airport, Saidpur Airport

Main Contractor Sumitomo Corporation

Main Consultants
Oriental Consultants Global Co., Ltd. / Aviation Systems
Consultants Co., Ltd. (JV)

Preparatory Survey September 2013 – April 2014

Related Projects

JICA:

・ Chittagong Airport Development Project (FY1996)
・ Hazrat Shahjalal International Airport Expansion

Project (Phase 1 FY2017, Phase 2 FY2020)

・ Project for Security Improvement of International
Airports (FY2017 – FY2021)

British Government:

・ Support for improving airport security at international
airports through Redline Assured Security, a British
private company (2016 – 2018)

2. Outline of the Evaluation Study
2.1 External Evaluator

Hideyuki Takagi, Ernst & Young ShinNihon LLC

2.2 Duration of Evaluation Study
This ex-post evaluation study was conducted according to the following schedule.
Duration of the Study: October 2020 – January 2022
Duration of the Field Study: March – June 2021

2.3 Constraints during the Evaluation Study
Due to the spread of COVID-19 infection, the external evaluator was unable to carry out field
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surveys in this ex-post evaluation. Therefore, the local assistant carried out the field surveys at
the instruction of the external evaluator. The external evaluator conducted this evaluation by desk
research based on the gathered information and the results of a beneficiary survey and site
inspection carried out by the local assistant.

3. Conclusion
This project was implemented at four major airports in Bangladesh (Dhaka, Chattogram,

Jessore, and Saidpur) with the objective of securing safe aircraft navigation to destination airports
and landing operations and providing measures against aircraft accidents and terrorism by
improving navigation assistance facilities and security equipment that needed to be either newly
installed or renewed, and thereby contributing to improved safety in the country’s aviation sector.

The relevance of the project is judged to be high because the implementation of the project has
been sufficiently relevant with the development plan and development needs of Bangladesh, as
well as with Japan’s ODA policy. The outputs of this project, namely, airport surveillance radars,
devices to provide aircraft position information, and airport security equipment, were almost as
planned, whereas the specifications and numbers of installations were changed to some degree.
Although the project cost was within the plan, the project period was significantly longer than
plan due to delays in administrative procedures. Therefore, the efficiency of the project is judged
to be fair. Regarding the project effects, the implementation of the project has achieved the project
targets, including the expansion of radar coverage, a continuation of high-precision navigation,
and compliance with international requirements on baggage inspection, and thereby has
contributed to the improvement of the safety and reliability of aircraft operations and the response
to the increases in air traffic. Therefore, the effectiveness and impact of the project are judged to
be high. From the viewpoint of the sustainability of the project effects, some minor problems have
been observed with technical aspects and with the operation and maintenance of the project
facilities and equipment. Therefore, the sustainability of the project effects is judged to be fair.

In light of the above, this project is evaluated to be satisfactory.

4. Lessons Learned
Further safety improvement and contribution to impact by modifications of the plan to fit actual
circumstances

After the commencement of this project, CAAB’s security policy further strengthened
inspection during the project bidding process by considering the recommendations from other
countries. Based on this security policy change, CAAB has decided to gradually replace the
conventional single-view machines with dual-view machines for its X-ray baggage inspection
systems, and to thereby realize a higher inspection capability than is possible with the
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conventional machines. The flexible modification of the plan to fit the situation has led the
security system of Dhaka International Airport to a high level, and thereby improved the airport's
reputation. The modification has also contributed to the continuation of European routes such as
the London flights.
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