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Foreword  

 

During mid to end 2000s, the Local Government Engineering Department (LGED) has implemented about 300 

small scale water resources management subprojects under the Second Small Scale Water Resources 

Development Sector Project (SSWRDSP-2) in all districts of Bangladesh, except 3 hill districts (Rangamati, 

Bandarban and Khagrachari). The broad purpose of the subprojects was to improve water management, flood 

management, drainage improvement, water conservation and command area development, benefiting a net area of 

up to 1,000 hectares in each subproject with a view to increasing production in agriculture and fishery, and 

generating more income and employment, thereby contributing to the overall reduction in poverty. The Project 

was funded by Asian Development Bank (ADB), Government of the Netherlands (GON) and Government of 

Bangladesh(GOB). 

 

It was important to evaluate the impact of the subprojects implemented by LGED under its SSWRDSP-

-2. Upon request from the Implementation Monitoring and Evaluation Division (IMED) of the Ministry 

of Planning (MoP), the current evaluation study has been undertaken by the Bangladesh Institute of 

Development Studies (BIDS).  

 

Finding from the impact evaluation indicated that despite many limitations, the fifteen small scale water projects 

under study resulted in higher income through increased crop production, higher per acre yield and cropping 

intensity. The situation in the post-project periods with respect to inundation, flood levels and irrigation appeared 

to have improved substantially. Both from financial and economic points of view, the investments for all the 

selected subprojects were found to be highly viable.   

 

I sincerely congratulate BIDS team for conducting the evaluation and successfully completing the study in time. I 

also thank Ms. Salma Mahmud, DG (Evaluation Sector) along with her colleagues and along with LGED 

personnel for providing necessary support and cooperation to the BIDS team members throughout the study.  

 

I hope that the recommendations of the study will help in designing and implementing similar projects in the 

future for better performance and sustainability.   

 

 

 

 

 

Suraiya Begum, NDC 

Secretary 

IMED, Ministry of Planning 
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Preface 
 

The Implementing, Monitoring and Evaluation Division (IMED) of the Ministry of Planning monitor the 

implementation of on-going as well as evaluate the completed development projects of the Government of 

Bangladesh (GoB). The Local Government Engineering Department (LGED) implemented 300 small-scale water 

resources development subprojects during its second phase (SSWRDSP-2). In order to examine the performance 

of the subprojects an evaluation study has been put in place, covering 15 subprojects. BIDS was engaged by 

IMED to carry out the study, Evaluation Study of Second Small Scale Water Resources Development Sector 

Project 

 

The broad purpose of the LGED) implemented subprojects under SSWRDSP-2 was to improve water 

management, flood management, drainage improvement, water conservation and command area development, 

benefiting a net area of up to 1,000 hectares in each subproject with a view to increasing production in agriculture 

and fishery, and generating more income and employment, thereby contributing to the overall reduction in 

poverty. The SSWRDSP-2 was funded by Asian Development Bank (ADB), Government of the Netherlands 

(GON) and Government of Bangladesh (GOB). 

 

Some of the findings of the impact evaluation are found to be remarkable. Findings indicate that, despite 

many limitations, the small scale water projects under study resulted in higher income through increased crop 

production and higher per acre yields in both the boro and aman seasons. Cropping intensity also substantially 

increased in the project villages. The situation in the post-project periods with respect to inundation, flood levels 

and irrigation appeared to have improved substantially.  

 

I take the opportunity to congratulate the BIDS team for successfully conducting the evaluation work. I 

am also thankful to the concerned IMED professionals for making total efforts to complete the report in time. I 

also express my thanks to the officials of LGED for their kind co-operation. Thanks are also due to all members of 

Technical and Steering Committees especially to the Secretary, IMED for providing us useful advice and 

guidance. I hope that the lessons learnt and recommendations that are made would contribute to improve the 

quality and effectiveness of the similar projects to be implemented by the LGED in future.  

 

 

 

 

Salma Mahmud 

Director General 

Evaluation Sector, IMED 

Ministry of Planning 
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Executive Summary 

 

 INTRODUCTION AND STUDY  METHODOLOGY  

Introduction and Study Methodology  

 The broad purpose of the LGED) implemented subprojects under Second Small Scale 

Water Resources Development Sector Project (SSWRDSP-2) was to improve water 

management, flood management, drainage improvement, water conservation and command 

area development, benefiting a net area of up to 1,000 hectares in each subproject with a view 

to increasing production in agriculture and fishery, and generating more income and 

employment, thereby contributing to the overall reduction in poverty. The SSWRDSP-2 was 

funded by Asian Development Bank (ADB), Government of the Netherlands (GON) and 

Government of Bangladesh(GOB). 

 

Methodology  

 As per the ToR, BIDS selected a sample of 15 subprojects (SPs) which encompassed six 

broad types of water projects, namely, CAD, DR, DR&WC, FMD, FMD&WC and WC. 

Study Approach  

 The study, constrained by time and resources, was completed effectively in less than 

three months time. Since benchmark data were not available it was important that we properly 

select control village, that is, if control area situation is similar to project area in pre-project 

situation, impact value on any variable should amount to difference of the two values in their 

post-project  situations. So, we collected data on current situation of both project and control 

villages. Even then, one has to be careful in that not all the impacts may be fully attributable to 

the project interventions due to, among others, any additional development activities in the 

study areas.      

Using the standard formula, total sample size was determined as around 385.   

 A comprehensive survey instrument comprised the following five modules (1)   Socio-

economic issues (2) Agriculture (3) Water management (Institutions development and 

engineering (4) Fisheries (Open and culture), and (5) Women and development. Besides, 

financial and economic analysis were undertaken to estimate Benefit Cost Ratio (BCR), Net 

Present Value (NPV) and Internal Rate of Return (IRR). Due to small sample size,  one has to 

be careful in using some of the estimates, particularly in cases of individual subprojects 

findings.  

 SOCIOECONOMIC IMPACTS 

Living Environment 

  The pace of improvement in the condition of dwelling houses was found quite faster in 

the project areas. The access for the sample households to domestic water supply from own 

tube-wells increased at a higher rate in the project areas than in the control areas. The rate of 

improvement in sanitation arrangements was also found to be  much faster in the project areas  

Employment 

 Following that the extent of employment in terms of employment for 10-12-month for 

the main earners in the project areas relative to that in  the control areas has been higher, the 

subprojects appear to have favorable influence on the employment situation in the project 

areas. 

Income 

 Gross household income in the project areas has become 1.2 times higher than that of 

control areas (the difference which is highly significant, at more than 95 percent level).   

Food security 
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 The rate of reduction in deficit status of the households was found to be a little faster in 

the project areas. Similarly, the rate of improvement in terms of food surplus was also faster in 

the project areas than in the control areas.  

Women and Development 

For  almost all occupations, the women in the project areas earned a slightly higher income 

than their counterparts in the control area. But the diffidence was not highly significant. The 

impact of the  projects on women’s empowerment is not clear in the case of spending of 

women’s own income. Interestingly, however, the decision on spending by husband and wife 

together has increased significantly.   

AGRICULTURE 

Cropping pattern, cropping intensity and crop yields  

The subprojects appear to have changed cropping practices with more high value crop 

production, in favor of crops such as wheat, oilseeds, and vegetables. The cropping intensity in 

the project areas was found to be high (163%) and it increased by 27 percentage points 

compared to the intensity in control areas (136%). In general, higher crop yields were 

recorded in the project areas compared to the control areas.   

Net Return 

 The average per acre net return  in the project areas was higher roughly by 33 percent 

against that in the control area Excluding sugarcane, (annual crop), and vegetables, the top 

five high net income earning crops in the project areas (compared to control areas)  were 

maize, boro, jute, aman and aus yielding per acre net return of TK. 18,917, TK 17,740, TK 

13,489, TK 13,024 and TK 10,930 respectively. The overall net returns are highly significant, 

at more than 95 percent level. 

 

WATER/FLOOD  MANAGEMENT AND INSTITUTIONAL ISSUES 

Water logging and drainage 

The siltation in khals was the most common problem reported to be largely unresolved, 

which caused drainage problem in their low pockets. The non-operation of sluice gates and 

frequent breach of embankments were among the pressing problems facing the FMD 

subprojects. Crop loss or property damage appeared to be no longer a general problem. 

Inundation levels and drainage system 

Flood free areas have increased tremendously compared to pre-project situation. In 

other words, flooded areas have been reduced. 

Irrigated areas 

The situation with respect to irrigation coverage appears to have improved 

substantially. In some subprojects, even without irrigation component, surface water provision 

generally becomes available for irrigation facilities.  

 

Engineering aspects 

Present condition of infrastructure and its maintenance 

So far as the condition of khals and canals is concerned, nearly half of the respondents 

reported to be ‘bad’ or ‘deplorable’,  while around half reported to be ‘good’ or ‘excellent’. 

As regards embankments, a large proportion of the respondents (45%) perceived the condition 

to be ‘bad’/‘deplorable’,  followed by nearly 31 percent reporting as ‘good’/‘. Regarding 

structures or sluice gates, the status was perceived to have been in a relatively better 

condition.   

Obviously, operation and maintenance has a large bearing on the conditions of the 

subproject infrastructures. Over half of the respondents (51%) reported that there had been 

hardly any maintenance. The siltation was the most commonly found problem which needs to 

be addressed through re-excavation of khals. However, it appeared that the WMCAs were 
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reluctant in this regard presumably because of their perception that at some later stage, the 

government or the LGED would take up the job of rehabilitation. In many cases, beneficiaries 

also showed little interest in assuming responsibility for maintenance. 

 

Problems of maintenance 

 Most subprojects encountered some maintenance problems. Some common problems 

in relation to the maintenance of the subprojects were identified. Nearly one third of the 

perceived problems were related to either O&M fund inadequacy or O&M group being non-

functioning, while over half  were related to lack of dynamism on the part of the WMCA or 

lack of unity/common interest on the part of the beneficiaries. It is discouraging to note that 

almost no re-excavation activities were undertaken during the last two years. 

Fund on operation and maintenance 

Trend of operation and maintenance fund shows that except for DR&WC- SP types , no 

other types show significant positive trends in terms of change in funds in 2013 over 2009; 

rather  quite a few type show negative or zero trends 

Present situation with water availability and other facilities 

Surprisingly though, despite many limitations mentioned above, an overwhelming 

proportion of the respondents mentioned a number of facilities that have increased; these 

include water availability in canals in dry season, irrigation facilities, water conservation 

capacity, and vegetables cultivation.  

Involvement of beneficiaries in the participatory process 

By and large, the beneficiaries had participated moderately in the activities of the 

WMCAs, but largely during the identification phase only. To some extent, they also 

participated as wage laborers during construction and also during the O&M phases. They 

have contributed to the initial fund for the construction and occasionally to the O&M fund.  

According to respondents, the following problems were faced during the subproject 

identification: conflicts/differences in opinions among villagers; discussions on identification 

made with influential persons only; and the views of the villagers largely overlooked. With 

regard to subproject implementation, the major problem was related to lack of supervision and 

low construction quality and corruption. 

Suggestions towards better functioning of WMCAs and the subprojects 

The WMCA officials made suggestions related to ensuring adequate fund for O& M 

activities, mobilizing fund from medium and large farmers, making the WMCA officials more 

dynamic/proactive, assistance from LGED, and introducing some incentive mechanism for the 

officials.   

FISHERIES 

Impact on Open Water Fisheries 

 Among the sample fisher households, there had been little change in participation in 

open water fishing after the project interventions for both the project and control areas. In the 

case of DR and FMD subprojects, there was a slight decline in the number of households 

fishing in inland open water.  In terms of months involved in open water fishing, it shows no 

specific pattern except that engagement of 6+ months has decreased for both project and 

control areas. The project intervention has not perhaps caused this negative shift of 

employment.  

     In respect of change in their fish catch, the size of fish catch from open water 

decreased a lot in both the project and control areas. This implies that the project intervention 

has not particularly caused this decline in amount of  catch; rather this has generally 

happened.  
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 In real terms (incorporating for inflation), the income from open water fishing has 

drastically fallen in both the project and control areas. Nevertheless, this trend may not be 

attributable to the project interventions alone  in these areas. 

 Impacts on Aquaculture 

 Changes in quantity of fish production of aquaculture after the subproject intervention  

are not conclusive but there are some indications that there has been an increase in quantity of 

fish production from aquaculture in the project areas after the intervention.  

FINANCIAL AND ECONOMIC ANALYSES 

Financial and economic benefit cost ratios (BCR) for all the six subprojects are far 

greater than 1 at 12 percent discount rate. Financial and economic Internal Rate of Returns 

(IRRs) are found to be above the discount rate in all the cases   

Sensitivity Analysis 

 Even for the assumption of 50 percent cost increase, BCRs are again greater than 1 and 

thus all the subproject investments still become beneficial and efficient.   

 Figure : BC Ratios Efficiency Frontier and Sensitivity Analysis for an Average Subproject  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Concluding Remarks, Sustainability of the Subprojects and WMCAs-Policy Implications 

Following NWPo, NWMP and preparation of guidelines for participatory water 

management, LGED developed an innovative approach by establishing Water Management 

Co-operative Associations (WMCAs) to ensure sustainable O&M. At the very initial stage 

during 1996-2002, LGED had to overcome many barriers to pursue such a ground-breaking 

effort. Although so far the development has been very encouraging, there are still problems in 

building a completely new institution (WMCA) full-proof in all respect. Because such an 

institution involves stakeholders and beneficiaries coming from various interest groups in the 

society. True, O&M has not yet developed up to an expected level; reasons are many. The 

success of the subprojects depends heavily on the performance of WMCAs and the success of 

the WMCAs depends heavily on their  effective O & M activities. So all attention should be 

given to WMCAs for building its ability to move forward sustainably.    

In fact, the process of organising stakeholders and beneficiaries hailing from different 

corners of the society into effective co-operative organizations, particularly  complying 

existing cooperative rules is not an easy task. As the current study observes, lack of motivation 

on the part of beneficiaries, local politics, conflicts and lack of commitment on the part of the 

WMCAs can be singled out as some of the main reasons for under-performance of some of the 

subprojects. Almost all the subprojects encountered problems. The siltation problem, for 

example, became most common in khals, which remained largely unaddressed. Frequent 

breach of embankments and non- operation of some of the sluice gates were among other 

pressing problems for the FMD subprojects. Over and above, it appeared that some WMCAs 
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were indifferent in addressing the problems presumably because of their perception that at 

some later stage, the government or the LGED would take up the job of rehabilitation. 

These have to be addressed in an effective way. Strong WMCA has no option in order 

to make the subprojects sustainable. Regular elections, regular meetings (annual and executive 

committee meetings) and discussion of the WMCA members and officials, exchange of views to 

address a problem (e.g. siltation, unlawful breaches in embankments), follow-up meetings, 

frequent visits of LGED engineers, financial transparency and proper accounts maintenance, 

and a close monitoring mechanism from Headquarters are expected to go a long way to help 

work WMCAs efficiently.  

Above all, LGED’s monitoring mechanism has to be strengthened through strong 

presence of LGED through Upazila Engineer, for example, even after the handover of the 

subprojects to WMCAs. Continuous presence of Socio-economists or Community Organizers 

from district or upazila level should be ensured in the WMCA management. Overall, to ensure 

sustainability, the subprojects and WMCAs require additional and continuous support 

enabling them to implementation of community development activities, through interagency co-

operation. As one of the prime responsibilities, LGED’s IWRM unit should further strengthen 

its efforts in monitoring and providing the technical support to the completed subprojects and 

in continuously overseeing the performance of the WMCAs. 

 It is of utmost importance that both WMCA and LGED establish intensive linkages 

with other  agencies responsible for development in geranial and water management in 

particular, such as the Department of Co-operatives (DoC), the Department of Agriculture 

Extension (DAE), Department of Fisheries, Bangladesh Water Development Board (BWDB) 

and NGOs.  

There will always be socio-political factors that will influence the performance of the 

WMCAs but local politics and conflicts have to be avoided at any cost. Strong leaderships have 

to be created. Regular savings and contribution of fixed deposits will not only help generating 

income but also help build ownership of organization. It has been observed that a strong 

WMCA usually has strong micro credit activities and vice versa 

In order to address the problems resulting from top-down approaches to sustainability, 

community-based management is a potential solution to have direct control over the 

management, and utilisation of local resources (e.g., water and fishery resources). The 

approach may be useful to address declining fisheries and degradation and control of water 

bodies (jalmohals) in the intervention areas and to increase the poor's access to the common 

resources. For example, to address problems related to open water fishery one can take 

lessons from LGED’s Sunamganj Community Based Resources Management Project 

(SCBRMP); accordingly, the WMCAs can be given responsibility of water bodies management 

in the subproject areas.  Like in the Sunamganj Project, alternative income generating 

activities (AIGAs) can be created to allow poor fishers to sustain income during off seasons.  

Finally, as also observed in Islam et al (2014;2008a), towards faster growth in crop 

production and farm income, prices of seeds, fertilizer, pesticides, diesel and electricity for 

irrigation should be strictly monitored through enhancement of marketing system. This is 

important to make farm activities profitable and thereby making the subprojects sustainable. 

Adequate availability of inputs free from adulteration and fair prices of farm products at the 

local markets should be ensured. The bargaining power of the farming community needs to be 

enhanced through suitable mechanism created through strong presence and leadership of the 

WMCAs. Above all, regular maintenance of the physical infrastructures must be ensured 

through making WMCAs stronger and sustainable.  
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CHAPTER 1 

INTRODUCTION AND STUDY BACKGROUND 

1.1. Introduction and Overview 

  

This is the draft final report on evaluation study of Second Small Scale Water Resources 

Development Sector Project (SSWRDSP-2) prepared by Bangladesh Institute of Development 

Studies (BIDS). 

 

The Report has been prepared on the basis of a thorough understanding of the aims, objectives 

and scope of the study, and in accordance with the technical and financial proposals which 

were prepared based on the ToR, and comments made in the Technical Committee and 

Steering Meeting in IMED.  

 

The project background and objectives and scope of the study are described in Sections 1.2 and 

1.3 respectively. The methodology outlining the study approach, and research and survey 

methods is presented in Section 1.4.  

1.2 Project and Study Background 

 

Since a large majority of the country‟s poor people live in rural Bangladesh, agriculture and 

rural development are critical elements of the poverty reduction strategy of the Government. 

Key constraints for rural poverty reduction include i) lack of physical infrastructure; ii) lack of 

support services including extension, marketing and financial services iii) lack of high quality 

agricultural inputs, iv) lack of access to basic social services. These are identified as priority 

areas of intervention. 

 

The government‟s commitment to a system of sound water resources management addressing 

these issues were reflected in Bangladesh Water and Flood Management strategy and Five 

Year Plans. Based on the Government‟s main instrument to have the strategy implemented, the 

Small Scale Water Resources Development Project (SSWRDSP) was launched in 1996 to 

enhance rural incomes by developing community-based water management Cooperative 

Association (WMCA) and community managed small scale infrastructure and has proven that 

it has been an effective means to reduce rural poverty.  
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The overall goal of the project was to support the Government‟s poverty reduction effort 

through the increase of sustainable agricultural and fishery production. The projects‟ objective 

was to develop sustainable stakeholder-driven small-scale water resources management 

systems with special attention to the poorer section of the population. This objective was 

supposed to be achieved by: 

 

o Construction of water management infrastructures and establishing sustainable 

management systems.  

o Strengthening operation and maintenance by institutionalizing beneficiary participation. 

o Strengthening government institutions and facilities by establishing sustainable 

management systems. 

o Enhancing the access of the landless poor in the subproject areas to employment 

opportunities and to public natural resource.  

 

Against this background, during mid to end 2000s, the Local Government Engineering 

Department (LGED) has implemented about 300 small scale water resources management 

subprojects under the Second Small Scale Water Resources Development Sector Project 

(SSWRDSP-2) in all districts of Bangladesh , except 3 hill districts (Rangamati, Bandarban 

and Khagrachari). The subprojects were expected to result in sustainable water management 

benefiting some 180,000 hectares of land cultivated by over 280,000 farm households.  

 

 The list of 300 subprojects under the SSWDSP-2, according to the subproject locations, 

is obtained from LGED (list not presented here to save space). The broad purpose of the 

subprojects was to improve water management, flood management, drainage improvement, 

water conservation and command area development, benefiting a net area of up to 1,000 

hectares in each subproject with a view to increasing production in agriculture and fishery, and 

generating more income and employment, thereby contributing to the overall reduction in 

poverty. The SSWRDSP-2 was funded by Asian Development Bank (ADB), Government of 

the Netherlands (GON) and Government of Bangladesh (GOB). 

 

 In order to carry out the performance of the subprojects an evaluation study is   in 

place.  
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1.3.   Objectives and Scope of the Current Assignment 

1.3.1 Objectives 

The objectives of the current assignment as outlined in the ToR would be as follows: 

 To assess the impact as well as performance  of the project activities with respect to  

increasing:  

i. Productivity and profitability in crops and fisheries. 

ii. Capacity building in operation and maintenance of Water Management 

Associations by beneficiaries themselves and the concerned stakeholders.  

iii. Participatory and cooperative management towards  transparency and 

accountability  

iv. Women‟s participation in agriculture and fisheries related activities. 

v. Employment  opportunity of target beneficiaries,  

vi. Sustainability of the subprojects as well as overall socio-economic 

betterment and poverty status of the rural community.  

 

 To undertake economic and financial analysis (e.g., B/C ratio, NPV, IRR, etc) of six 

subprojects as case studies
1
.  

 To review weaknesses and bottlenecks impeding sustainability, attainment of benefits 

and project implementation, and suggest specific measures for sustainable and 

integrated performance of the project.  

 To review whether the project activities are fully implemented/achieved as targeted in 

the DPP and present functional status of the subprojects  

 To examine whether the procurement process ( Invitation of tender, evaluation of 

tender, approval procedures, contract awards, etc) of the packages (goods, works and 

services) under this project was done following the 2008 PPR.  

1.3.2 Scope of Services 
 

As per the ToR, the coverage of work consists of the following: 

I. Implementation status of sampled subprojects  

II. Interviewing beneficiaries of WMAs , and  

III. Conducting in-depth discussion and consultative meetings with LGED, PD, PMO, 

DAE, DOF and FGD meetings with concerned NGOs officials,  UP members, local 

administration,  public representatives, local elite, teachers and religious leaders. 

 

1.4 Methodology  

 

1.4.1 Selection of Subprojects 

As per the ToR, BIDS selected a sample of 15 subprojects (SPs), covering 25 percent 

of the districts and 50 percent of the subprojects from the sampled districts (See Table 1.1), 

                                                           
1
  The Subprojects can be categorized into 4 broad groups.  



 4 

which, of course, represented (1) Type and (2) Districts as many as possible. Such a sample of 

15 subprojects has excluded those included in the list of 30 subprojects for which an evaluation 

study is already in place by LGED. However, all the major four SP types were included, 

identified as (1) Flood Management (2) Drainage Improvement (3) Water Conservation and (4)  

Command Area Development. Within these four types, however, there would be as many as 7 

sub-types, which are as follows: (1) Drainage and water conservation (DR & WC) (2) Flood 

management and drainage (FMD) (3) Drainage (DR) (4) Drainage and irrigation (DR & IRR) 

(5) Flood management and water conservation (FM & WC) (6) CAD and (7) Flood 

management and water conservations (FM & WC). These sub-types have been represented in 

the selected sample as many as possible. The subprojects under SSWRDSP-2 were 

implemented about five to six years ago. The sample subprojects are located in fifteen different 

districts spread over six divisions – Barisal, Dhaka, Khulna, Rajshahi, Rangpur and 

Chittagong.  Ultimately, the sample subprojects encompassed six broad types of water projects, 

namely, CAD, DR, DR&WC, FMD, FMD&WC and WC (See Appendix B for specific SP 

features). 

While one has to recognize that financial and economic analyses (e.g. B/C ratio, NPV, 

IRR in financial and economic terms) are very much an involved work, as per the ToR, BIDS 

undertook such analyses for 6 subprojects (by four broad types) as case studies. The SPs for 

such analyses with their investment can be seen in Table 1.1. 

Table 1.1:  List of Selected 15 Subprojects 
District No of SPs 

in District 

Subproject selected SP Type Upazila Subproject 

ID 

Investment  

(000 TK) 

Bagerhat 3 1. Laupala-Surjabedi SP FM Sadar SP25198 12158 

Brahmanbaria 2 2. Singra Khal Subproject DR&IRR Nasirnagar SP23051 7548 

Dhaka  6 3. Sirajnagar-Dewli SP FMD&WC Keraniganj SP23102 20306 

Gaibandha 1 4. Pachabasta-Tenachira SP DR&WC Shaghata SP23092 9988 

Jamalpur 2 5. Digrir Char Subproject DR Islampur SP23052 4042 

Khulna  1 6. Padma Beel Subproject FMD Rupsha SP21011 5792 

Magura 1 7. Lakshmipur Khal SP FMD Sadar SP24118 5677 

Manikgonj 6 8. Kasadah CAD  SP CAD Shibalay SP23108 17412 

Narayangonj 2 9. Daibari-Barokhal SP FMD&WC Araihazar SP23061 10069 

Noakhali 1 10.GobadiaBuribari Khal SP WC Sadar SP25317 15250 

Pabna 1 11. Civil Hat-Padma SP FMD&WC Iswardi SP25261 5581 

Patuakhali 1 12. Dhulia Subproject FMD Bauphal SP22027 1198 

Pirojpur 1 13. Sreeramkathi SP FMD Nazirpur SP22034 10293 

Rangpur 1 14. Harol Beel Subproject FMD Mithapukur SP25321 23190 

Sirajganj 1 15. Bachra Beel Subproject FMD Shajadpur SP23101 8272 

 30 - - - -  

Note: The highlighted SPs are selected for financial and economic analyses as case studies 

 

The documents such as feasibility/appraisal reports and completion reports of the sample 

subprojects have been procured from IMED and LGED, and consulted. 
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1.4.2 Study Approach 

 

Control Area Approach 

The assessment of project effects through only a pre-project and post-project situation 

approach would not be expected to provide a proper picture because of some autonomous 

growth and various other interventions that might exist in the benefited areas.  

 

Hence, the ideal methodology for this study could be to carry out some comparisons 

between the “before and after” situations for both the project and the control areas (“with-

without”). The purpose would be to a) dissociate autonomous changes that occurred over time 

and b) identify possible differences between the project and control areas before the 

intervention.  

 

Briefly, the rationale for selecting a „control area‟ would be that the data collected from 

such areas would better indicate the impact of the project on the „treated‟ areas. This may be 

explained as follows (Islam et al 2014): 

 

Figure 1.1: Initial and Terminal-Period Value of a Variable 

Households Time 

0 t 

Project households Xpo  Xpt 

Control households Xco  ( Xpo ) Xct 

 

Figure 1.1 above shows four boxes. The two left-hand boxes refer to the situation 

during time „O‟ or initial period (benchmark period). The two right-hand boxes depict situation 

at the end of period „t‟ (terminal) or the impact survey period. The top two boxes refer to the 

project and the lower two, refer to the „control‟ conditions. Now, one can think of any variable 

„X‟ (say, income) on which the project is likely to have an impact. Assuming that the control 

sites are chosen in such a way that all (or at least major) initial conditions would be the same or 

very close to the project areas. 

 

Therefore, we have: 

(Xco   Xpo) 

In the project areas, there are actually two types of influences on X : that of a trend 

factor, symbolized by time, and that due to project. In the control areas, only the first type 

would apply. The combined impact in the project areas will, therefore, be: 

(Xpt – Xpo) 

and the change in the control areas would be 

Xct - Xco 
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Assuming that the project areas, in the absence of the project, would behave exactly in 

the same as the control areas, the change due to the project areas can be symbolized as: 

    (Xpt – Xpo) – (Xct – Xco) 

= (Xpt – Xct)       (as Xpo    Xco) 

 

If the difference between Xpt and Xct is greater than zero, it would indicate a positive 

impact of the project, and the extent to which the goal of the project has been achieved (what is 

called “Difference of the Difference Method”). However, the validity of this methodology is 

critically dependent on the assumption that the project and control areas would be highly 

similar in pre-project situations.   

During the study, for each subproject, one „project‟ and one „control‟ village were, 

thus,  picked up; the „control‟ village was chosen from around the adjacent locations but 

outside the command areas, such that they were maximally similar to the sample project 

village, in terms of, among others, socio-economic, hydrological and environmental 

characteristics in pre-project situations. The selection of the control village was finalized in 

consultation with the local LGED and WMCA (Water Management Cooperative Association) 

officials, and other knowledgeable persons of respective localities.  

 

1.4.3 Limitation of the Study  

  

The study was constrained by time and resources, completed effectively in less than 

three months time. Benchmark data were not available for none of the project and control 

villages but we had to overcome recall problems/errors. So, it was important that we properly 

select control village, that is, if control area situation is just similar to project area in pre-

project situation impact value on any variable amounts to difference of the two values in their 

post-project  situations. So, we collected data on only current situation of both project village 

and control village. Therefore maximum care was taken to properly choose the control areas. 

However, the sample consisted of households from as many land-holding categories as 

possible.  

 

1.4.4 Reference Period 

 The fieldwork (e.g., Questionnaire survey) was initially planned to be carried out 

between February and April 2014. Following delays at various stages, the fieldwork took place 

between March and April 2014.   
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1.4.5 Survey Methodology and Sampling Procedures 

 

Sample size 

The sample size was determined by using the following formula 

n=P (1-P)(        )2  

Where,  

P= Proportion = 0.66 (assumed 0.66, as the SPs are small, consisting of, in many cases, a few 

villages)  

Z=1.96 (significant value at 95% confidence level)  

E = Admissible error = 0.05 (5%)  

 

As per the formula, total sample size turns out to be 345 - 228 from project areas and 

117 from control areas. At the end, however, to incorporate required criteria (e.g. land holding 

groups) we selected some additional households. That is, we ultimately selected 260 samples 

from project areas and 125 from control areas.  

 

 Using a pre-tested structured questionnaire (five separate interview modules) (See 

Appendix A), a total of 385 households were interviewed.  

 

 Aside from that, 15 key-informant interviews with local LGED and WMCA officials 

(one in each SP) were conducted. A systematic sampling procedure was adopted for the 

selection of the households. This involves choosing every k-th subsequent unit after the first 

sample was chosen at random, where k= N/n, N = population size, and n = sample size. 

 

1.4.6  Survey Instruments  

 A comprehensive survey instrument has been prepared in line with the research 

questions, objectives and set of parameters. The survey instruments comprised five modules as 

follows: 

1. Socio-economic  

2. Agriculture 

3. Water management (Institutions development and engineering aspects through   

           interviewing households and  key officials (e.g., LGED & WMCA officials) 

4. Fisheries (Open and culture), and  

5. Women and development 

 

 Following that the constructed subprojects would be centered around issues related to 

sustainable water management it would be important that the changes in water management 

would be explored at length. It would be equally important to examine the formation and 

functioning of institutions such as WMCAs, especially with respect to sustainability, present 

Z 

E 
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conditions of the subprojects, and their maintenance
2
. Hence, water management would be 

included as a separate module, and both farm-households and LGED and WMCA officials 

would be interviewed to seek their views on water management and engineering issues.  
 

 There would be cross-cutting issues such as those related to poverty, women and 

livelihood are included almost in all the modules. In particular, poverty issues are explicitly or 

implicitly presented in most of the modules.  

 

 Subprojects‟ investment costs data, which form the basis of economic and financial 

analyses, are procured from IMED and LGED. The conversion factors that would be used in 

performing economic analyses are procured from recently prepared DPP manual. 

 

1.4.7  Impact Indicators 

 The evaluation study involved collection of data with regard to, but not necessarily 

limited to, the changes due to the subprojects in the following broad areas:  

 

- Socio-economic and poverty aspects 

- Agricultural production; 

- Changes related to water resources management 

- Fisheries production (capture and culture) and livelihood aspects; and 

- Changes related to women and development 

 

 In line with the above broad areas, a set of indicators are constructed (Table 1.2). The 

main impact indicators include agricultural production, fisheries production, employment, 

household income and aspects related to water, flood and irrigation management.  

 

Table  1.2 : Variables and Indicators to be used in the Evaluation Survey  

 

1. Module 1: Survey Instrument - Socio economic 

Area of Investigation     Major indicator 

Socio economic      Education 

Employment  Occupation (main & secondary) 

Employment status 

Months and days of employment 

Housing Construction characteristics/materials of housing 

Water and sanitation Sources of domestic water supply 

Type of toilets 

Income from non-agricultural/non-farm 

sources  

Income from livestock 

Income from  wage  

Income from  fishery 

                                                           
2  The insights in this regard are also expected to provide inputs to gaining lessons for the upcoming SSWRD-III 

subprojects. 
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Income from  assets/other sources 

2. Module 2: Survey Instrument - Agriculture 

Land Land Ownership and Tenurial Status 

Cultivable land by characteristics 

Cost and return from Agricultural  

 

  

Cropping pattern/cropping intensity 

Crop production by type (quantity and value) 

Input use, price & cost and intensity of use 

Return from  production 

Changes in income from crops 

Changes in income from non-crops 

Changes in income from non-farm activities 

3. Module 3A: Survey Instrument -Water Management- Household Survey 

 

Knowledge regarding the project 

 

Major problems SP would be supposed to deal with 

Extent of problem solved 

Outstanding problems unsolved 

Water management- related changes Changes in level of cultivable land 

Changes in flood characteristics of cultivable land 

Changes in irrigated land 

Changes in wetlands and water bodies 

Changes in flood levels  

WMCA and institutional issues 

 

Involvement in WMCA activities (Initiation and 

implementation) 

Meetings held and attended 

Current conditions & sustainability issues 

 

Current conditions of SP 

Current maintenance activities  

Participation in maintenance activities 

      Reasons of mismanagement, if any 

Problems (if any) of maintenance 

Role of WMCA played so far 

3. Module 3B: Survey Instrument -Water Management 

- Interviews with LGED & WMCA officials 

WMCA and Institutional Issues      Villages, beneficiaries, covered 

General membership and Exec. Committee 

membership   

Problem encountered during initiation/ identification/  

implementation phase  

Engineering and sustainability issues Current conditions of SP 

Maintenance activities over the years 

O & M fund over the years 

LCS formation during construction/ maintenance 

Problems faced by women in LCS 

Suggestions towards better WMCA performance 

4. Module 4: Survey Instrument – Fisheries : Open and culture 

Status of fisheries resources Involvement in open water fishing  and culture 

fishery  

 Changes in access to open water fishing 

Fish production, production; cost and return 

from fish 

Production, income, sale and consumption 

Quantity of fish catch by season 

Quantity of culture fish  

Costs and Returns 
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Fish production and disposal 

 

Changes in fish production 

Changes in fish area 

Problem diagnosis of fishery sector  Problems encountered 

Effect of SP on open water fish 

Effect of SP on fish culture 

5. Module 5: Survey Instrument - Women and Development 

Occupation  Occupation pattern  

Income Gross direct income 

Employment status Employment duration by month 

Decision-making Spending money earned 

Decision making by self, husband/household head 

 

 On the whole, the initial objective of the subprojects and local institutional, agro-

economic and environmental settings of the subprojects were kept in perspective while 

conducting the survey.  

 

1.4.8 Financial and Economic Analysis  
  

Financial and economic analysis would be undertaken in terms of the following: 

1. Benefit Cost Ratio (BCR) 

2. Net Present Value (NPV) 

3. Internal Rate of Return – IRR (Financial) through using financial prices  

4. Internal Rate of Return – IRR (Economic)  through using economic prices  

 

1.4.9  Training and Data Processing 

A number of intensive training sessions were arranged to train up the Field Officers 

responsible for field data collection. The survey instruments prepared were translated in 

Bangla for administration in the field. Proper supervision in the field was ensured through 

intensive visits by Principal Investigator and Senior Engineer to ensure the quality of data 

collected. The field data were validated through appropriate data entry programme. The data 

processing was carried out by SPSS.  

 

 

 



 11 

CHAPTER 2 

SOCIOECONOMIC IMPACTS 

 

2.1 Introduction 

This chapter presents socioeconomic impact of the fifteen SSWRDSP-2 subprojects, 

which were implemented about five to six years ago; the sample subprojects covered fifteen 

different districts spread over six divisions – Barisal, Dhaka, Khulna, Rajshahi, Rangpur and 

Chittagong. The sample subprojects encompassed six broad types of water projects, namely 

CAD, DR, DR&WC, FMD, FMD&WC and WC. 

The very objectives of the subprojects are to enhance both economic and social well-

being of the people in the project areas. The findings are presented in various sections 

highlighting, among others,  demographic characteristics of the respondents; „economic 

impacts‟ covering some key economic variables such as employment and income, apart from 

capturing wider impacts on some relevant economic variables; „social impacts‟ encompassing 

living environment with focus on housing, drinking water, sanitation arrangements and food 

security.  

2.2 Profile of Sample Households 

2.2.1 Landholding size 

By and large, the heads of the sample households were selected as the respondents of 

the impact survey. The land owned by the respondents varied in size. Based on the ownership 

of land size, the respondent farmers were classified into five categories, namely landless 

farmers (LL), marginal farmers (MRF), small farmers (SF), medium farmers (MF) and large 

farmers (LF) (Table 2.1). The distribution of the sample households by landholding size is 

observed to be similar in both the study areas. Around 21 to 24 percent of the households are 

observed to belong to the landless category in the project and control areas.  In both the study 

areas, only 3-6 percent of sample households are observed to be large farmers.  

On the whole, the average area of land per sample household currently stood at 1.92 

and 1.91 acres (Table 2.1; See also Table 3.1 in Agriculture Chapter). This indicates that the 

land ownership pattern for the respondent categories in the project areas was not significantly 

different from those of their counterparts in the control areas.  
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Table  2.1 : Distribution of Sample Households by Landholding Size in Study Areas 
HH category by landholding size 

(Agricultural land owned in acre) 

Project area Control area 

Number % Number % 

Landless (0-0.49) (LL) 61 23.5 26 20.8 

Marginal farmer (0.50-0.99) (MRF) 45 17.3 23 18.4 

Small farmer (1.0-2.49) (SF) 82 31.5 47 37.6 

Medium farmer (2.50-7.49) (MF) 56 21.5 25 20.0 

Large farmer (7.50+) (LF) 16 6.2 4 3.2 

Total 260 100.0 125 100.0 

Overall land size (acres) - 1.92 - 1.91 

Source:  SSWRD-2 Evaluation Study 2014.  

2.2.2  Level of education 

The distribution of household heads by level of education shows a similar pattern 

across project and control areas (Table 2.2). About 27 percent of those of project area and 30 

percent of those of the control area had no formal education. Nearly 30 percent of the 

household heads have been in the secondary education group in the study areas, project and 

control. It is encouraging to note that a significant number of household heads have an 

education level equivalent to Degree or above, 11 percent in the project area and nearly 9 

percent in the control area. 

 

Table 2.2: Distribution of Household Head by Level of Education 

Attainment of education 

% distribution of household head by education level 

Project area Control area 

Number % Number % 

A. Illiteracy (No education) 69 26.5 38 30.4 

B. Literacy     

Primary  84 32.3 39 31.2 

Secondary  78 30.0 37 29.6 

Degree 27 10.4 10 8.0 

Masters 2 0.8 1 0.8 

Number 260 100.0 125 100.0 

Source:  SSWRD-2 Evaluation Study 2014.  

 

2.3 Impact on Living Environment 

2.3.1 Condition of dwelling house 

 Dwelling house is an important physical asset on which the project is expected to have 

impact in terms of living conditions. As changes in its construction materials are very easy to 

observe, this variable is widely used in impact assessment. Changes in the condition of 

dwelling house in terms of changes in construction materials are presented in Tables 2.3 and 

2.4. Construction materials include three types of roof materials (namely, thatched, CI/metal 

sheet and cement/brick); and three types of wall materials (namely thatched/bamboo, CI/metal 

sheet and cement/brick). Table 2.4 shows that the condition of dwelling houses owned by the 

sample households was almost similar in both the study areas for both wall and roof materials 

five years before but this has changed since then. The pace of improvement in the condition of 

dwelling houses was found quite faster in the project areas than that in the control areas over 

the last five years. For instance, the increase in percentage points change in the use of 
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cement/brick in walls was higher for the project areas (+9.6 PPC) than for the control areas 

(1.6 PPC), as shown in Table 2.3. As regards roof materials, the increase in percentage points  

change in the use of CI/metal sheet in roofs was higher for the project areas (18.5 PPC) than 

for the control areas (14.4 PPC).  There has been increase in percentage points  change also in 

the use of cement/brick in roofs in the project areas (0.4 PPC). 

 

Table 2.3: Dwelling House by Type of Wall Construction Materials 
Wall materials Project area (%) PPC Control area (%) PPC 

Before After Before After 

Thatched/bamboo/Mud/unburnt 

brick 

8.4 4.6 -3.8 11.2 7.2 -4.0 

CI/metal sheet 

 

58.1 52.3 -5.8 50.4 52.8 +2.4 

Cement/brick 

 

33.5 43.1 +9.6 38.4 40.0 +1.6 

Source:  SSWRD-2 Evaluation Study 2014.  

PPC – percentage points  change  

 

Table 2.4: Dwelling House by Type of Roof Construction Materials 
Roof materials Project area (%) PPC Control area (%) PPC 

Before After Before After 

Thatched/ bamboo/Mud/ 

unburnt brick 

95.8 76.9 -18.9 97.2 82.4 -14.8 

CI/metal sheet 

 

3.8 22.3 +18.5 3.2 17.6 +14.4 

Cement/brick 

 

0.4 0.8 +0.4 - - - 

Source:  SSWRD-2 Evaluation Study 2014.  

PPC – percentage points change  

 

 In general, the rate of reduction in the number of worst kind of (thatched) houses was 

higher in the project areas than in the control areas, while the rate of improvement in the 

dwelling houses was also found higher in the project areas than that in the control areas as 

reflected in the increase in percentage points changes for the quality houses. The faster pace of 

improvement in the condition of dwelling houses of the sample households in the project areas 

may be attributable to the project interventions in these areas.  

2.3.2 Access to domestic water supply 

 A large percentage of the sample households had already access to water from their 

own tube-wells before the project intervention in both the study areas and this increased over 

time – from 61.2 to 82.3 percent in the project areas and from 65.6 to 78.4 percent in the 

control areas (Table 2.5). The access for the sample households to domestic water supply from 

own tube-wells thus increased at a higher rate in the project area – by 21.1 percentage points in 

the project area and by 12.8 percentage points in the control area over the last five years. Thus, 

the project interventions appear to have impact on the access to water supply from own sources 

in the project areas.             
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Table 2.5: Change in Sources of Drinking Water Used 

Sources of Water Project area Control area 

Before After PPC Before After PPC 

% % % % 

Own tube-well 

 

61.2 82.3 +21.1 65.6 78.4 +12.8 

Govt./Others‟ tube-well 

 

38.8 17.7 -21.1 34.4 21.6 -12.8 

Source:  SSWRD-2 Evaluation Study 2014.  

PPC – percentage points change  

2.3.3    Sanitation arrangements 

 Household coverage by type of sanitation arrangement is reported in Table 2.6. With 

almost the same level of sanitation arrangement among the sample households, the rate of 

improvement in sanitation arrangements was found much faster in the project areas than in the 

control areas over the last five years. For example, the use of safety tank has increased by 

nearly 24 percentage points in the project area and by nearly 18 percentage points  in the 

control area. The household coverage for water-sealed/ring slab arrangement stood at nearly 4 

percent in the project areas before the project interventions and increased to 21.8 percent after 

the project, while it increased from 1.0 to 15.9 percent in the control areas. In the case of lower 

type of sanitation arrangements such as pit toilet (traditional), more slightly smaller number of 

households in the project areas used it (82.4%) than those in the control areas (84.6%), 

although the extent of use of this arrangement in the two study areas has reduced much now, 

14 percentage points in the project area and nearly 8 percentage points in the control area. 

Following this, there are grounds to believe that the project interventions may have had some 

impact on sanitary arrangement in use in the project areas (Table 2.6). 

Table 2.6: Change of Sample Households by Sanitation Arrangement  

Type of Sanitation 

Facility  

% Household by Type of Sanitation  

Project area Control area 

Before After PPC Before After PPC 

Sanitary (safety tank) 21.5 45.4 +23.9 16.8 34.4 +17.6 

Water sealed/ring slab 3.9 21.8 +17.9 1.0 15.9 +14.9 

Pit toilet ( traditional) 82.4 68.3 -14.1 84.6 76.8 -7.8 

No facility/bush 13.7 9.9 -3.8 14.4 7.3 -7.1 

Total 100.0 100.0 - 100.0 100.0 - 

Source:  SSWRD-2 Evaluation Study 2014.  

PPC – percentage points change  

2.3.4 Impacts on employment 

 Employment is an important economic variable which has been used to assess the 

project impact on the economic lives of the sample household members in the project areas. 

The impact study collected related data by period of employment. The findings from the 

impact survey on the extent of employment are presented in Table 2.7. 
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Table 2.7: Extent of Employment of Main Earners by Period Last Year  

Employment period 

% of respondents 

Project area Control area 

Before After PPC Before After PPC 

1-3 months 1.5 0.4 -1.1 - - - 

4-6 months 36.2 0.8 -35.4 21.6 0.8 -20.8 

7-9 months 58.8 22.3 -36.5 60.8 22.4 -38.4 

10-12 months 3.5 76.5 +73.0 17.6 76.8 +59.2 

Total 
% 100.0 100.0 - 100.0 100.0 - 

No. 260 260 - 125 125 - 

PPC – percentage points change  

Source:  SSWRD-2 Evaluation Study 2014.  

 

Figure 2.1: Percentage Pint Change (PPC) of Extent of Employment of Main Earners by Period Last 

Year  

PPC Extent of Employment of Main Earners by Period Last Year 
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 It has been found that small segments of earners were found employed for 10-12 

months in a year before the project interventions, 3.5 percent for the project area and 17.6 

percent for the control areas. After five years of the initiation of the subprojects, the 

corresponding figures are 76.5 percent for the project areas and 76.8 per cent for the control 

areas respectively. As the degree of change was considerable (+73 PPC) for the main earners in 

the project areas relative to that in the control areas (+59 PPC), the subprojects thus appear to 

have favorable influence on the employment situation in the project areas. 

2.3.5 Impact on income 

 The income of the sample households has been investigated in some details. It must be 

noted that income has been used here in “gross” sense, not in “net” sense. In other words, 

neither expenses, wear and tear [depreciation] nor tax has been deducted from earnings to work 

out net income because of the problems involved in measuring depreciation and collecting data 

on tax. Moreover, income implies throughout this section “household” income, not 

“individual” income. Gross household income is therefore defined as the sum of gross 

individual incomes for all relevant members of the household.  
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Table 2.8: Gross Household Total Income by SP Categories Last year 
Subproject 

type 

Per Household Gross Annual Income 

Project area   Control area  % difference of 

project over control Number Annual Income 

(TK) 

Number Annual Income 

(TK) 

CAD 15 299,827 8 213,725 +40.3 

DR 36 202,646 18 150,906 +34.3 

DR&WC 20 195,810 8 122,143 +60.3 

FMD 100 412,005 48 278,994 +47.7 

FMD&WC 69 356,375 33 374,600 -4.9 

WC 20 517,638 10 488,125 +6.0 

All 260 353,277 125 290,404 +22.5 

Source:  SSWRD-2 Evaluation Study 2014.  

 

Figure 2.2: Annual Gross Income (TK.) per Household by SP type 
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Figure 2.3:  % difference of Annual Gross Income per Household Project over Control by SP Type  
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2.3.5.1    Composition of income 

 At current market price, the average gross annual income (from all sources) per sample 

household (from all earning members) in the project and control areas stood at TK 353,277 and 

TK 290,404 respectively after five years since the inception of the subproject (Table 2.9). In 

other words, the total income in the project areas is 1.2 times higher than that of control areas 

(the difference which is highly significant, at more than 95 percent level. A note of caution is 

in order. As also in the case of other variables, not all the income impacts may be attributable 

to the project interventions alone. There has been, however, no significant difference in 

composition of income between the project and control areas. Crop agriculture was found to be 

the leading sector, accounting for around one third of total household income in both the 

project and control areas. The contribution of the non-crop agriculture (livestock and fishery) 

to household income is recorded as 17 percent and 15 percent in project and control areas 

respectively. Keeping aside “other income” (e.g. income from rent/mortgage, remittance, 

transport) in the relative income share, business/industry and wage/paid jobs account for next 

important income contributor in the total household income, 15.7 and 13.7 percent respectively 

in the project areas. The corresponding figures for the control areas stood at 13.9 and 15.0 

percent.  

Table 2.9: Changes in the Composition of Gross Household Income from Various Sources over Last Year 

Source of Income Percentage Point Difference in Composition of Gross Income 

Project area 

 (% Share in Total 

Income) 

Control area 

 (% Share in Total  

Income) 

Percentage 

Point 

Difference  

Crop    33.7 30.8 +2.9 

Livestock 4.0 3.4 +0.6 

Fishery  12.9 11.6 +1.3 

Business/ industry 15.7 13.9 +1.8 

Wage/Paid jobs/Service  13.7 15.0 -1.3 

Rent/Lease/Mortgage /sale etc. 2.3 3.3 -1.0 

Others 17.6 22.0 -4.4 

Total (N) 100.0  100.0  - 

Annual Gross Household Income TK 353,277  TK 290,404  Z value  

= 2.34** 

Note : t value is highly significant, at more than 95% level 

Source:  SSWRD-2 Evaluation Study 2014.  
 

2.3.6 Wider economic impacts  

 The above discussion covered the assessment of project impact on the economic well-

being of the sample households focusing key economic variables, namely household 

employment and income. However, the subprojects had wider impacts on some economic 

aspects in the communities. One such area is the price of land including both homestead land 

and cultivable land. 

2.3.6.1   Trends in land price 

 The prices of two types of land – homestead and cultivable land – and their percentage 

changes over the last five years are reported in Table 2.10. As expected, the prices of 
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homestead land by all the three types of elevation were found higher than those of cultivable 

lands in both the study areas. It was also found, as expected, that prices of high land were 

higher than medium and lower land in both the study areas. Although land prices increased 

over time in both the study areas, the rates of increase however markedly varied between the 

study areas, and between and among the land types over this period. Higher price trends for all 

the types of land were evident for the project areas (45-56% for homestead lands and 49-75% 

for cultivable lands) compared to those for the control areas (44-53% for homestead lands and 

47-74% for cultivable lands). It is worth emphasizing that the prices of cultivable lands in the 

project areas increased more than it did in the control areas over this period. Among all the 

three types of the cultivable land, low land recorded highest price changes (75%) over time in 

the project areas, indicating the most productive use of this type of lands, presumably due to 

the spill-over effects of agricultural development caused by the project interventions in the 

areas. All these findings lead to support to the view that the subprojects have had positive 

indirect impacts on land resources in the project areas. 

Table 2.10: Trends in Price of Homestead and Cultivable Lands by Type Last Year 

Level of Land 

Price of Land per Decimal (TK) 

Project area Control area 

Before After 
% change in 

value 
Before After 

% change in 

value 

Homestead land       

      High land 52,034 81,077 +55.8 38,485 59,149 +53.7 

      Medium land 44,733 64,927 +45.1 33,129 47,839 +44.4 

      Low land 38,531 59,316 +53.9 30,455 45,062 +48.0 

Cultivable land       

      High land 26,088 38,737 +48.5 19,945 29,394 +47.4 

      Medium land 21,227 32,009 +50.8 15,400 23,033 +49.6 

      Low land 15,640 27,348 +74.9 11,696 20,329 +73.8 

Source:  SSWRD-2 Evaluation Study 2014.  

2.3.6.2 Impact on food security 

 This sub-section investigates the project impact on some aspects of the food security of 

the sample households. Food security has been approached from two perspectives: supply and 

outcome. The supply perspective looks at surplus/deficit status of the households. However, 

this brief study has not contemplated the outcome perspective, namely the degree of starvation, 

number of main meals taken and so on. 

The supply perspective 

 The supply perspective seeks to assess the extent of the surplus/deficit status of the 

sample households, and its changes over time. 

Surplus/deficit status of sample households 

 The distribution of households showing the surplus/deficit status of the sample 

households in both the study areas is shown in Table 2.11 and Figure 2.4. The table shows that 

both the study areas have almost similar distribution patterns before the project interventions. 
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Around half of the households (50.8 and 52.4% for project and control areas respectively) were 

found to be food-deficit in the pre-intervention period in both the study areas as against 49.2 

and 47.6 percent with either food surplus or at breakeven for the study areas respectively in the 

pre-intervention period. Regarding the deficit households, around one third of the households 

were found to have short-time (1-3 months) food deficit before in both the study areas (34.2 

and 27.6 % for project and control areas respectively) but the number of this category of deficit 

households fell drastically over time (13.5 and 14.7% respectively). However, the number of 

long-time (10-12 months) food deficit households was found to be very few in both the pre- 

and post-intervention periods (0.8-0.4.%) in the project areas. As for the surplus households, 

although a small proportion of the households were found to be surplus before (0.4%), their 

status significantly improved over time when more than half of the households (58.1%) in the 

project areas and less than half the households (43.2%) in the control areas turned out to be 

surplus. Apart from these, less than half of them had been at breakeven stage in both the study 

areas (47.6-48.8%) before; but after five years, less households in the control areas reached this 

stage (39.2%). But the project areas did record much change in the number of households with 

breakeven status over time (26.9%). 

 

Table 2.11: Food Deficit/Surplus Condition of Households over Last 5 Years (as perceived by 

respondents) 

Annual period of 

food surplus/deficit 

% of households 

Project area Control area 

Before After PPC Before After PPC 

Deficit       

1-3 months 34.2 13.5 -20.7 27.6 14.4 -13.2 

4-6 months 14.2 0.8 -13.4 14.4 1.6 -12.8 

7-9 months 1.5 0.4 -1.1 1.6 1.6 0.0 

10-12 months 0.8 0.4 -0.4 8.8 14.4 +5.6 

Sub-total 50.8 15.0 -35.8 52.4 17.6 -34.8 

No shortage       

Break-even 48.8 26.9 -21.9 47.6 39.2 -8.4 

Surplus 0.4 58.1 +57.7 - 43.2 +43.2 

Sub-total 49.2 85.0 +35.8 47.6 82.4 +34.8 

Total 100.0 100.0 - 100.0 100.0 - 

Source:  SSWRD-2 Evaluation Study 2014.  

 

The above results indicate that the rate of reduction in deficit status of the households was 

found a little faster in the project areas (-35.8 PPC) than in the control areas (-34.8 PPC) (Table 

2.11) over the last five years. Similarly, the rate of improvement to food-surplus was also faster 

in the project areas (+57.7 PPC) than in the control areas (+43.2 PPC). All these findings 

indicate that the subprojects might have given an impetus to the improvement in the household 

economy of the sample households in the project areas presumably due to the increase in 

agricultural production resulting from the reduction of crop loss/damage by flooding and 

increased access to irrigation facilities. 
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Figure 2.4 : Diagrammatic Representation of Changes in Food/ Deficit Condition of Sample 
Households over Last Five Years 
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2.4 Women and Development 

 

2.4.1 Background 

The overall purpose of the small-scale water resource development subprojects is to contribute 

to an overall reduction in poverty through (1) flood management; (2) drainage improvement; 

(3) water conservation; and (4) command area development with a view to increasing 

agricultural and fishery resources and generating more employment and income. All these 

types of water management subprojects are supposed to be conducive to women‟s development 

in Bangladesh since the lives of women, especially rural women of Bangladesh, are closely 

integrated to water development and water management.  

This section of the report attempts at assessing the impact of the SSWRDSP on women‟s 

development. Attempts have also been made in this section to assess the project impact on 

women‟s empowerment, particularly in terms of decision-making power. During the survey of 

impact assessment study of the SSWRDSP-2, the women members of the households covered 

by the study have been interviewed in a separate module to collect information related to 

women and development. Some of the issues related to women and development are also, 

directly or indirectly covered in chapters on Agriculture and Water Management 

2.4.2   Participation of women in economic activities 

In both the project and the control areas, various categories of economic activities have been 

identified in which women participated in various degrees (See Table 2.14 later section). It can 

be noticed from Table 2.13 that women‟s participation in direct economic activities for family 
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was quite high but almost at the same level across project and control areas (97.7 and 97.0 

percent respectively). In general, the participation in FMD type of SP was the highest and 

lowest in CAD type of SP (See Figure 2.5). It seems that the project had no significant positive 

impact on women‟s participation in economic activities. 

 

Table 2.12: Distribution of Women Respondents by their Participation in Direct Income Earning 

Activities Last Year 

HH category by 

landholding 

Project area Control area 

Women respondents directly 

earning income for family 

Women respondents directly 

earning income for family 

Number % Number % 

CAD 15 5.8 7 5.6 

DR 36 13.8 18 14.4 

DR&WC 20 7.7 8 6.4 

FMD 100 38.5 44 37.0 

FMD&WC 63 24.2 32 25.6 

WC 20 7.7 10 8.0 

All 254 97.7 119 97.0 

Source:  SSWRD-2 Evaluation Study 2014.  

 

Figure 2.5:  % of women respondents‟ directly earning income for family by SP 
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However, significant improvement in women‟s participation in the project areas was 

observed when participation in terms of length of employment was examined. It can be noticed 

from Table 2.13 that in the project areas, only 9.7 percent of women were fully employed (10-

12 months) before the subprojects were implemented in those areas. But this figure rose to as 

high as 71.5 percent (about 62 percentage points rise during the last five years) after the 

implementation of the subprojects. In the control areas, full employment position also 

improved over the last five years but to a far less extent than that in the project areas, from 28.2 

percent to 54.0 percent (Table 2.13).  
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Table 2.13: Distribution of Women Respondents by Length of Employment Last Year  
Length of 

employment 

% of women respondents by Length of Employment 

Project area Control area 

Before After PPC Before After PPC 

1-3 months 13.6 2.3 -11.3 13.7 11.3 -2.4 

4-6 months 36.0 6.2 -29.8 31.5 8.9 -22.6 

7-9 months 40.3 17.3 -23.0 25.0 25.0 0.0 

10-12 months 9.7 71.5 +61.8 28.2 54.0 +25.8 

No work 0.4 2.7 +2.3 1.6 0.8 -0.8 

Total 100.0 100.0 - 100.0 100.0 - 

PPC – percentage points  change  

Source:  SSWRD-2 Evaluation Study 2014.  
 

2.4.3   Occupational pattern and size of income  

Occupational pattern and level of income are important indicators of economic 

development and it is expected that the SSWRDSP-2 would impact on women‟s occupation 

and income positively, as the facilities provided by this project were supposed to help women 

to get either more profitable jobs or make the existing jobs more profitable. However, 

generally not much difference in terms of occupational pattern  between the project and control 

areas was observed, either for crop or non-crop or non-farm occupation. As can be noticed 

from Table 2.10, only in the case of expenditure saving activities, somewhat big difference was 

observed in favor of the control areas.  

It can also be noticed from Table 2.14 that nearly 49 percent of the sample women in 

the project areas as opposed to about 53 percent of their counterparts in the control areas were 

employed in the occupation of rearing domestic animals, whereas it was expected that more 

women in the project areas would undertake rearing domestic animals as they could get credit 

from the WMCA and also because of the fact that due to implementation of the SSWRDSP, 

they could get more market services for this type of farming activities.  

Table 2.14: Occupational Pattern and Income Directly Earned by Women Respondents from 

Different Occupation (Last Year) 

Occupation 

Project area Control area 

No. of 

Women 
% 

Average 

income 

(TK.) 

No. of 

Women 
% 

Average 

income 

(TK.) 

Farm       

Crops sub-sector       

Homestead agriculture/gardening 157 33.8 5,332 72 35.3 5,057 
Field based agriculture 2 0.4 13,500 - - - 

Non-crop sub-sector       

Livestock sub-sector 226 48.7 6,498 107 52.5 4,794 
Fisheries/pond fishery/capture fishery 6 1.3 5,833 1 0.5 3,000 

Non-farm       
Wage income 3 0.6 7,667 1 0.5 27,000 
Salary 3 0.6 74,000 3 1.5 108,000 
Expenditure saving activities  48 10.3 8,365 11 5.4 5,455 
Self employment income 4 0.9 9,250 1 0.5 4,000 
Others 19 4.1 2,846 9 4.4 2,114 

Total 464 100.0 6,693 204 100.0 6,442 
Note: One woman respondent may be employed in more than one occupation.  

Source:  SSWRD-2 Evaluation Study 2014.  
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However, a little difference between the women respondents in the project and control 

areas was found in the case of the amount of income they earned from different activities. 

Overall, the average annual income earned by the sample women is estimated at TK 6,693 in 

the project areas as against TK. 6,442 in the control areas (Table 2.14). It can be noticed from 

the table that from almost all occupations, the women in the project areas earned slightly 

higher income than their counterparts in the control areas. The only exception was for wage 

earners and salaried job.  But very few respondents could be identified having income from 

wage and salaried jobs, presumably because of extreme sample. It was expected that the 

implementation of the small-scale water development projects would lead to increase in the 

mobility of women respondents to find out wage and salaried jobs at distant places. But in 

reality, it did not happen. However, may be because of high profitability of home jobs like 

homestead agriculture, field-based agriculture, livestock, etc., women in the project areas did 

not go out for jobs in large. 

Figure 2.6: Annual per HH Agriculture Income Directly Earned by Women Respondents  
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2.4.4   Power of making decision  

 The impact of projects on women‟s empowerment is not clear in the case of spending 

of women‟s own income. It can be noticed from Table 2.15 that none or no significant change 

has happened so far as similar number of women in the project and control areas reported that 

they had spent their own earnings on their own decision. However, mainly husband deciding 

on spending had decreased both in the project and control areas. Interestingly, the decision on 

spending by husband and wife together has increased significantly in the case of project areas 

(+ 17.3 PPC) compared to control areas (+ 10.1 PPC).  
 

Table 2.15:  Persons Deciding on Expenditure of Income Earned by Women Respondents 

Decision taken by 

Project area Control area 

% of respondents PPC % of respondents PPC 

Before After Before After 

Mainly herself 2.3 2.1 - 0.2 1.6 1.4 - 0.2 

Mainly husband 49.6 41.8 - 7.3 52.8 42.7 - 10.1 

Husband and wife together 37.3 54.6 + 17.3 41.7 51.8 + 10.1 

Father-in-law/mother-in-law 1.9 0.9 - 1.0 - - - 

All the members together 8.8 9.8 + 1.0 3.9 4.1  + 0.3 

Total 100.0 100.0  100.0 100.0  

Note : PPC - percentage points  Change  

Source:  SSWRD-2 Evaluation Study 2014.  
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CHAPTER  3 

AGRICULTURE 

3.1 Introduction 

 This chapter presents findings on Agriculture. Since there is significant interface 

between activities related to agriculture and water management, these two chapters would have 

some overlaps for the sake of relevance and emphasis. In other words, this chapter is a bit brief 

dealing with major issues related to agriculture such as irrigation facilities, crops gown, 

production and productivity, and cropping intensity, as outlined in ToR. The physical works of 

the selected 15 subprojects basically involved re-excavation of natural channels, construction 

of earthen embankments and water control structure, water conservation and command area 

development. The subprojects aimed to improve water resource management through flood 

management, irrigation facilities, drainage improvement and water conservation to increase 

crop production and income of the farm households.  All these physical infrastructures are 

expected to have positive effect at least on production of crops. 

 

3.2 Distribution of Farms and their Sizes 

3.2.1 Farm Households and their Average Size 

The proportion of farm households in the study areas was higher (78% in project and 79% in 

control area) compared to other rural areas of Bangladesh (1.5 acres)
3
. The average size of 

cultivated land per farm household in project villages (1.92 acre) was almost the same as in 

control villages (1.91), as shown in Table 3.1.  

Table 3.1: Ownership and Operation of Cultivable Land 

 Average amount of land (acres) 

Project area Control area % difference project 

over control areas 

a) Owned 2.06 1.87 10.2 

b) Sharecropped-in 0.10 0.03 233.3 

c) Mortgaged-in 0.06 0.01 500.0 

d) Leased-in 0.24 0.34 -29.8 

e) Sharecropped-out 0.12 0.06 106.5 

f) Mortgaged-out 0.17 0.11 45.8 

g) Leased-out 0.25 0.18 40.5 

All land  1.92 1.91 0.7 

Source:  SSWRD-2 Evaluation Study 2014.  

                                                           
3
 Bangladesh Bureau of Statistics, 2011; Agriculture Sample Survey of Bangladesh – 2008, Government of the 

People‟s Republic of Bangladesh, Dhaka. 
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3.3 Major Crops Grown and Acreage under Major Crops  

   As the selected control area situation was largely similar to project area in pre-project 

situation, impact value on any variable amounts to difference of the two values in their post-

project situations. The subprojects appear to have changed cropping practices with more high 

value crop production, in favor of crops such as wheat, oilseeds and vegetables (Table 3.2). 

Table 3.2 : Major Crops Grown by Acreage Last Year 

Name of Crop 
Average per HH acreage under crops Difference in project over 

control area over years (%) Project area Control area 

Aus  (mostly local) 0.008 0.010 -20.0 

Aman (mostly HYV) 0.318 0.211 +50.7 

Boro (mostly HYV) 0.768 0.655 +17.3 

All Rice 1.094 0.876 +24.9 

Jute 0.020 0.018 +11.1 

Wheat 0.012 0.002 +500.0 

Maize 0.005 - - 

Pulses 0.088 0.067 +31.3 

Oilseeds 0.145 0.101 +43.6 

Potato 0.003 - - 

Vegetables 0.079 0.061 +29.5 

Sugarcane  0.037 0.048 -22.9 

Others 0.017 0.008 +112.5 

All 1.510 1.189 +26.9 

Source:  SSWRD-2 Evaluation Study 2014. Note: Sample in control area did not include potato 
 

3.4 Area under Irrigation  

 For irrigation, we have compared pre-project and post-project situation in the project 

villages. Table 3.3 presents related findings. Data on irrigation coverage show that after the 

project implementation, the area irrigated accounted for 59 percent compared to 37 percent in 

the pre-project period; the country‟s average being around 63 percent of cultivated area
4
. 

Average area irrigated per farm household in the project villages was estimated to be 2.01 

acres in the post-project period against 1.21 acres in the pre-subproject period.  

Increase in irrigation coverage was noticed in all the project types with different rates. Among 

the six types of subprojects, highest irrigation coverage of 87 percent was achieved in DR & 

WC subprojects, followed by DR subprojects (83%), CAD subprojects (71%) and WC (only 

49%)
5
. It is noted that the difference in irrigated areas between pre project and post project 

situations is highly significant (at more than 99% level) for all the subprojects. In many of 

these types of subprojects, the irrigation coverage was more than that of the country‟s 

coverage. 

                                                           
4 Census of Agriculture , 2008, National Series Vol. 1, 2010. 
5  It can be noted here that siltation was stated to be a major problem in this type of SP (i..e. WC), mentioned by 100% of the 

relevant respondent households. 
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Table 3.3: Irrigated Area in Project Area in Post and Pre-project Situation by Project Type 
Subproject type Post-subproject situation Pre-subproject situation t 

value Irrigated area 

(acre) 

% of cultivated 

area irrigated 

Average irrigated 

area (acre) 

% of cultivated 

area irrigated 

CAD 1.89 70.8 1.18 44.2 3.04*** 

DR 2.03 82.9 1.50 61.2 5.69*** 

DR&WC/IRR 2.11 86.5 1.59 65.2 3.05*** 

FMD 2.50 62.0 1.46 36.2 6.79*** 

FMD&WC 1.47 51.2 0.84 29.3 6.93*** 

WC 1.36 49.1 0.38 13.7 4.39*** 

Total subprojects 2.01 58.9 1.21 36.8 Z = 7.81*** 

*** = significant at 99% level 

Source:  SSWRD-2 Evaluation Study 2014.  

 

Figure 3.1: Percentage of cultivated land irrigated in project area by subproject type 
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3.5 Cropping Intensity 

 The cropping intensity in the project area was found to be high (163%) and it increased 

by 27 percentage points compared to the intensity in control areas (136%) (Table 3.4 and 

Figure 3.2)
6
. Higher cropping intensity was due to the implementation of projects that 

protected cultivable land from flooding as well as water logging.  But such increasing rates 

were not found in all the study projects and the rates of increase were also not uniform.  

Highest cropping intensity of 214 percent was recorded for CAD subproject, followed by FMD 

subprojects (182%), FMD & WC (160%) and so on. The differential level of the present 

cropping intensity between project and control area was found more prominent in FMD & WC 

subprojects (160% against 114%), and lowest in FMD subprojects (182% against 173%). It can 

be noted that the overall difference in cropping intensities is not statistically significant. But 

those of FMD&WC, and WC are found to be highly significant, at more than 99 percent level.  

 

 

                                                           
6 The national cropping intensity is 173%, Census of Agriculture, 2008, National Series, Vol 1V, 2011. 
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Table 3.4 : Cropping Intensity by SP Categories 
Subproject 

type 

Project area Control area PPC in 

cropping 

intensity 

over years 

t 

value 

for 

cropping 

intensity 

Total cropped 

land 

(acre) 

Net cropped  

land 

(acre) 

Cropping 

intensity 

(%) 

Total cropped 

land 

(acre) 

Net cropped  

land 

(acre) 

Cropping 

intensity 

(%) 

CAD 4001.0 1866.0 2.14 1874.0 999.0 1.88 +0.26 -.19 

DR 8809.0 6057.0 1.45 3410.0 3010.0 1.13 +0.32 1.85 

DR&WC/IRR 4874.0 3617.0 1.35 1454.0 1154.0 1.26 +0.09 .07 

FMD 40326.0 22173.0 1.82 15604.0 8996.0 1.73 +0.09 -.86 

FMD&WC 19801.0 12351.0 1.60 8294.0 7282.0 1.14 +0.46 4.57*** 

WC 5547.0 3877.0 1.43 1963.0 1963.0 1.00 +0.43 4.17*** 

All 13567.3 8323.5 1.63 4634.5 3407.7 1.36 +0.27 Z=1.72 

Note :  *** = significant at 99% level 

 Source:  SSWRD-2 Evaluation Study 2014.  

 

Figure 3.2:  Average cropping intensity by SP Type (Table 3.3) 
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3.6 Agricultural Productions  

3.6.1 Productivity of selected crops 

 As the control area situation was similar to project area in pre-project situation, impact 

value on any variable amounts to difference of the two values in their post-project  situations. 

In general, current higher crop yields were recorded in the project areas compared to in the 

control areas (Table 3.5).  The rate of increase in paddy was observed to be higher in project 

areas than in control area, except for a slight decline in aus. The higher rate of productivity 

increase was found for aman (28%, presumably due to protection from floods)) and boro paddy 

(10%). The increases in yields in other crops were found to be higher in wheat (31%), maize 

(8%) and oilseeds (8%). Sugarcane in the project areas yielded low compared to in the control 

areas. It can be noted that the difference in crop productivities for the crops, aman, boro, and 

vegetables is highly significant, at more than 99 percent level.  
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Table 3.5: Productivity of Selected Crops 

Product of 

Project area Control area Yield changes 

in project over 

control area  

t values 

for 

productivities  
Cropped land 

(acre) per 

household  

Yield per acre 

(Kg) 

Cropped land 

(acre) per 

household) 

Yield per acre 

(Kg) 

Aus(local) 1.55 1445 0.85 1459 -1.0 -.589 

Aman (HYV) 1.73 1279 1.49 1002 + 27.6 3.594*** 

Boro (HYV) 1.65 2415 1.82 2205 + 9.5 3.311*** 

Jute 0.86 1074 0.42 1024 + 4.9 1.681 

Wheat 1.32 1044 0.40 800 + 30.5 1.31 

Maize 0.43 2587 0.10 2400 + 7.8 0.75 

Pulse 1.11 310 0.77 299 + 3.7 .56 

Oilseed 1.11 468 1.16 434 + 7.8 1.46 

Potato 0.48 5874 - - - - 

Vegetables 0.57 4878 0.60 3530 +38.2 13.81*** 

Sugarcane 1.75 17051 1.36 21777 - 21.7 -1.16 

Note: All types of vegetables combined; sample in control area did not include potato 

*** = Significant at 99% level.  

Source:  SSWRD-2 Evaluation Study 2014.  

 

3.7 Cost and Return of Selected Major Crops 

 As mentioned earlier, the project village had substantially higher household income 

over that of the control village. This was actually a combined effect of increased area under 

different crops and their higher per acre yields. The immediate question now is about the 

efficiency of production which relates mainly to costs and return of crop production. As the 

control area was selected such that that its pre-project situation was just similar to that in the 

project area, impact value on costs and returns should amount to difference of the two values in 

their post-project  situations. Estimates of costs and return of a few major crops grown showed 

that the unweighted average per acre net return in the project areas was higher roughly by 33 

percent against that in the control area, of course, with wide variation among the crops (Table 

3.6). Higher returns were mainly due to increased per acre yields (growers‟ sale prices being 

taken to be equal). Variations in costs were also found to be within reasonable limits. 

Excluding sugarcane, (annual crop), and vegetables, the top five high net income earning crops 

in the project areas (compared to control areas)  were maize, boro, jute, aman and aus yielding 

per acre net return of TK. 18,917, TK 17,740, TK 13,489, 13,024 and TK 10,930 respectively 

in the project village. As far as the increase in the level of income is concerned over that of the 

control area, aus paddy recorded much higher rates (92%), followed by maize (80%), aman 

(61%) and boro (49%). Unusually, lower rates of income were obtained from pulses (18%) and 

oilseeds (22%) in the project villages. 

 As can be seen from t values and Z values, net returns are highly significant, at more 

than 99 percent level, for aman, jute and pulses. The overall net returns are highly significant, 

at more than 95 percent level.  
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Table 3.6 : Cost and Return of Selected Major Crops in the Study Areas 
(Taka per acre) 

Crop Project area Control area Percent 

increase in net 

return in 

project over 

the control 

area (%) 

t  

value for 

net returns 
 Gross return Total costs Net return Gross return Total costs Net return 

Aus 24,330 14,000 10,930 21,139 15,447 5,692 +92.0 1.71 

Aman 27,553 14,523 13,024 19,661 11,553 8,108 +60.6 5.12*** 

Boro 44,162 26,551 17,740 37,114 25,172 11,942 +48.6 1.65 

Jute 31,443 18,435 13,489 44,006 19,640 24,366 -44.6 3.41*** 

Wheat 22,129 15,813 6,317 24,000 16,750 7,250 -12.9 .76 

Maize 39,221 20,304 18,917 42,000 31,500 10,500 +80.2 .86 

Pulse 16,606 7,265 9,370 13,892 5,970 7,922 +18.3 3.6*** 

Oilseed 19,402 13,385 6,018 16,938 12,008 4,930 +22.1 -.39 

Potato 43,140 41,478 1,661 - - - - - 

Vegetables 66,599 44,434 22,165 46,688 33,389 13,299 +66.7 .75 

Sugarcane 75,415 49,395 26,020 57,852 37,199 20,653 +26.0 .04 
Unweighted 

average  
37,273 24,144 13,241 29,390 18,966 10,424 +32.5 Z=2.65** 

Note : ** = significant at 95% level; *** = significant at 99% level; sample in control area did not include potato 

Source:  SSSWRD-2 Evaluation Study 2014.  

 

Figure 3.3: Net Return of Rice Crops in Study Areas 
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Figure 3.4: % increase in net return in project over the control area (Table 3.6) 
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3.8 Concluding Remark 

 The small scale water projects implemented in the selected study areas resulted in 

higher agricultural income, especially from crop production. This brief study has not explored 

differential impacts in terms of HYV crops. But it can be mentioned that this has been possible 

through wider expansion of HYV paddies and higher per acre yields in both the Boro and the 

Aman seasons. Substantial production increases have also been recorded in maize keeping the 

production of pulses and oilseeds almost unaffected as some new areas could be brought under 

cultivation in the project villages. Cropping intensity also substantially increased in the project 

villages.  

 As also observed in Islam et al (2008a), towards faster growth in crop production and 

higher farm income, prices of seeds, fertilizer, pesticides, diesel and electricity for irrigation 

should be reduced, by raising the existing levels of public subsidy on these inputs. Larger 

access to institutional credit is also essential for the promotion of balanced use of material 

inputs. Adequate availability of inputs free from adulteration and fair prices of farm products at 

the local markets should be ensured. Actually, bargaining power of the farming community 

needs to be enhanced through suitable mechanism where the existing WMCA may be made 

more active and accountable. Adequate attention is also needed to regular maintenance of the 

physical infrastructures (Meanwhile, LGED is now carrying out some periodic maintenance).  
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CHAPTER  4 

WATER/FLOOD  MANAGEMENT AND INSTITUTIONAL ISSUES 
 

 

4.1 Introduction 

This brief study has but generated significant data and information on a number of 

issues and parameters related to water management, which are expected to provide useful 

insights. However, not all of them have been discussed here at length for the sake of brevity. 

One can consult Appendix Tables to get fuller insights on other aspects relating to the impact 

of the subprojects that have not been discussed in this chapter. Since there is significant 

interface between activities related to agriculture and water management, these two chapters 

would have some overlaps for the sake of relevance and emphasis. 

As already discussed in detail in Chapter 1, a note of caution, relating to the non-

availability of benchmark data in the pre-project situation is in order. The benchmark data were 

not available and, at the same time, we had to overcome recall problems/errors. As such, the 

control area was selected such that its situation was just similar to project area in pre-project 

situation, and therefore impact value on any variable should amount to difference of the two 

values in project and control areas in their post-project situations. As such, we collected data 

on only current situation of both project villages and control villages. Therefore maximum care 

was taken to properly choose control areas.  

The very SSWRDSP-I model 
7
 revealed that the success of the subprojects was largely 

dependent on satisfactory performance of the WMCAs. Hence, this chapter focuses on the 

issues related to the institutions, engineering and sustainability of the subprojects and their 

operation and maintenance activities. It also discusses, among others, changes in land and 

inundation levels, changes in irrigation, water regime and drainage facilities, employment 

generation and benefits accrued to the farm households (See Appendix B for specific SP 

features). Besides, it sheds some light on constraints of WMCA development, focusing on the 

lessons learned and makes specific recommendations towards their better performance in the 

future
8
. 

Information were obtained from two major sources: household survey and interviews 

with WMCA officials. Some of the findings of the household survey in this chapter are 

presented with respect to subprojects so as to highlight differential impacts caused by different 

types of subprojects. 

                                                           
7
  Islam, K M N (2014) : Performance  of  Small-scale  Water  Projects – An  Evaluation  of  LGED‟s  

Participatory  Interventions, Research Report, BIDS; Islam, K M N et al (2008) Impact Evaluation Study Report – 

Selected 10 Subprojects, SSWRDSP-1, BIDS. 
8
 The insights were also expected to contribute to gaining lessons for the upcoming SSWRD-III subprojects. 
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4.2 Water Management 

4.2.1 The problems and their solution: Perception of beneficiaries 

The major reasons for constructing the subprojects, in most cases, have been perceived 

by local people to be water logging and drainage congestion (33.2%), flooding (29.2%), 

incidence of crop losses (24.2%) and so on (Table 4.1). A few respondents, however, were not 

agricultural farmers, who did not mention some of the above as major problems. Irrigation has 

been pointed out as a major issue by comparatively few respondents (13%).  
 

Table 4.1: Reasons for Constructing the SP in Study Area (as perceived by respondents) 

Reasons 

Distribution of households 

WMCA Members 

No. % 

Flooding due to outflow of river water 146 29.2 

Crop loss  121 24.2 

Property loss 2 0.4 

Water logging and drainage congestion 166 33.2 

Lack of irrigation water 65 13.0 

Total (Responses =255) 500 100.0 

Source:  SSWRD-2 Evaluation Study 2014.  
 

In response to the question whether the problems were resolved satisfactorily, only a 

few respondents (3.9%) mentioned the problems to have been slightly solved or not solved at 

all, while 17 percent of them mentioned that the problems were only partially solved (Table 

4.2). However, around 80 percent of the respondents thought that the problems have largely 

been solved or have been solved as expected. All these imply that there were some problems 

that still remained. Field investigations generally indicate that the formation of WMCAs or the 

hand-over of the subprojects has been delayed due to, among others, the delay in construction 

(not shown here). In such cases, the problems are unlikely to be resolved satisfactorily in some 

places. Two issues can be mentioned here. The performance of the WMCAs was found to be 

not satisfactory in a number of cases. As would be observed later (second Section – 

Institutional Issues), in quite a number of cases the subprojects were found to be not 

maintained properly. The distribution by subproject types on the question of problem solution 

shows that the respondents to the extent of 85.7 percent termed DR subprojects to have largely 

been performing well, followed by 84.6 percent in the case of CAD, 80 percent for DR&WC, 

75 percent for FMD&WC, and 66.3 percent for FMD subprojects (Table 4.2).  More 

importantly, there was none in the case of WC subprojects with their problems largely solved.   

Table 4.2: Respondents’ Perception Whether Major Problems of Project Area were Solved by SP 

Perception on solution 
% of respondents  

CAD DR DR&WC FMD FMD&WC WC ALL 

Solved as expected 15.4 8.6 25.0 18.4 2.9 - 11.5 

Largely solved/helpful 84.6 85.7 80.0 66.3 75.0 - 68.1 

Partially solved - 5.7 - 6.1 22.1 100.0 16.9 

Slightly solved - - - 9.2 - - 3.5 

Could not solve 0.4 - - - - - 0.4 

Not sure - - - - - - - 

Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

Source:  SSWRD-2 Evaluation Study 2014.  
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4.2.2 Water logging and drainage 

The siltation in khals was the most common problem reported to be largely unresolved, 

which caused drainage problem in their low pockets as mentioned by as high as 78.5 percent of 

all the respondent households in the six types of subprojects (Table 4.3) (See also Figure 4.1). 

The findings according to subproject types show that the siltation was the only pressing 

problem in the case of WC, as reported by all the respondents (Figure 4.1). Non-operation of 

sluice gates and frequent breach of embankments were among the most pressing problems 

facing the FMD subprojects. Crop loss or property damage appeared to be no longer a general 

problem, as only 5.0 percent of the respondents mentioned it to remain still unaddressed. 

 

Table 4.3: Distribution of Respondents Suggesting Problems Still Unsolved by SP 

Existing problems/problems still 

unsolved 

% of responses 

CAD DR DR&WC FMD FMD&WC WC All 

Water logging due to embankment - 2.9 - - 1.5 - 0.8 

Water logging/drainage congestion 61.5 40- 20.0 8.2 5.9 - 15.4 

Frequent break/breach of embankmnt - - - 15.3 2.9 - 6.9 

Non-operation of sluice gates 15.4 - 25.0 10.2 19.1 100.0 20.0 

Siltation 30.8 71.4 70.0 80.6 88.2 100.0 78.5 

Crop loss/damage to property - 2.9 - 10.2 2.9 - 5.0 

Others  15.4 11.4 5.0 34.7 23.5 - 22.3 

Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

 

Figure 4.1: Distribution of households suggesting siltation problems still unsolved by subproject  
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4.2.3 Changes in inundation levels and drainage system 

Table 4.4 presents changes in flood levels of operated lands by subproject type in the 

pre- and post-project situations. The distribution by broad subproject types in terms of flood 

intensity, by and large, shows that flood free areas have increased tremendously. In other 

words, flooded areas have been reduced substantially. For example, in the case of DR 

subprojects, flood free lands increased to as high as 1523 percent, while increase in the case of 

other subprojects increased in the range of 86 to 290 percent. Naturally, for DR and FMD 

subprojects, the extent of improvement was significant. 
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Table 4.4: Distribution of Cultivated Land in the Project Areas by Pre-Project and Post-Project 

Situations 

Type of area 
Cultivated land  (decimal)  % Change in 

cultivated land Before After  

CAD    

Flood-free area - 53.7 - 

Flooded area 199.93 146.27 -26.8 

DR    

Flood-free area 3.9 63.3 1523.1 

Flooded area 204.50 145.06 -29.1 

DR&WC    

Flood-free area 60.3 112.3 86.2 

Flooded area 132.90 80.85 -39.2 

FMD    

Flood-free area 51.1 199.5 290.4 

Flooded area 193.32 44.95 -76.7 

FMD&WC    

Flood-free area 46.8 157.5 236.5 

Flooded area 111.41 14.44 -87.0 

WC    

Flood-free area 39.3 136.4 247.1 

Flooded area 97.10 .00 -100.0 

Source:  SSWRD-2 Evaluation Study 2014.  

 

              The question can be raised whether all these positive changes could be attributed to the 

subprojects. Nearly 78 percent households perceived major or large influence of the 

subprojects in effecting the improvement in terms of flood-free areas (having a good drainage), 

while around 18 percent of the households reported a slight or no influence in effecting the 

improvement (Table 4.5). Flood protection and drainage subprojects appeared to have 

improved these conditions on such lands.  

 

Table 4.5: Influence of the Subprojects in Effecting Changes in Flood/Drainage Characteristics 

(as Perceived by Respondents) 

Influence 
Distribution of household‟s perception about subproject‟s impact 

No. of households % of households 

Major influence 99 41.1 

Large of influence 90 37.3 

Slight influence 39 16.2 

Hardly any influence 4 1.7 

Not sure 9 3.7 

All 241 100.0 

Source:  SSWRD-2 Evaluation Study 2014.  

4.2.4 Changes in irrigated areas 

The situation with respect to irrigation coverage appears to have improved substantially. In 

some subprojects, even without irrigation component, surface water provision generally 

becomes available for irrigation facilities. In the past, per household irrigated land was about 

1.21 acres which increased to 2.01 acres after the project intervention (Table 4.6). This 

amounts to an increase of 65 percent over time. Across subproject types, the highest increase 

(257%) was found to have taken place in the WC subprojects (the type of SP aiming to store 

water for irrigation), followed by FMD&WC (74%), FMD (72%), CAD (60%), DR (35%) and 

lowest DR& WC subprojects (33%).  The overall growth in irrigated land was around 65.4 per 
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cent, demonstrating a growth of approximately 13 percent per annum over nearly the last five 

years following the implementation of the subprojects. As can be noted from t values and Z 

values, the differences in irrigated areas for pre-project and post-projects situations are 

statistically highly significant, at more than 99 percent level.  

 

Table 4.6: Land Irrigated per Household in Pre- and Post-Project Situations by SP 

Type of SPs 
No. of SPs  

under study 

Per household irrigated land (in decimal) t values 

Before After  % changes 

CAD 1 118.00 188.50 +59.7 3.04*** 

DR 1 150.40 203.49 +35.3 5.69*** 

DR&WC 2 159.16 211.11 +32.6 3.05*** 

FMD 7 145.55 249.86 +71.7 6.79*** 

FMD&WC 3 84.40 146.65 +73.8 6.93*** 

WC 1 38.25 136.35 +256.5 4.39*** 

All 15 121.33 200.62 +65.4 Z=7.81*** 

Note : *** = significant at 99% level 

Source:  SSWRD-2 Evaluation Study 2014.  

 

4.2.5  Engineering aspects 

 

4.2.5.1  Present condition of infrastructure and its maintenance 

People‟s opinions were collected about the conditions of the major components of 

infrastructures: khals and canals, embankments and structures (including sluice gates).  So far 

as the condition of khals and canals is concerned, nearly 47 percent reported to be „bad‟ or 

„deplorable‟ while around 50 percent reported to be „good‟ or „excellent‟ and around 3 percent 

not sure (Table 4.7 (See also Figure 4.2). As regards embankments, a large proportion of the 

respondents (nearly 45%) perceived the condition to be „bad‟/„deplorable‟, nearly 31 percent 

reporting as „good‟ or „excellent‟ and a considerable number of the respondents were not sure 

about it (24%). Regarding structures or sluice gates, the status was perceived to have been in a 

relatively better condition, since a large majority of the respondents (64%) mentioned this to be 

in a „good‟ or „excellent‟ state.   

 

Table 4.7 : Perception of Respondents about Present Condition of SPs 

Present 

condition 

of SPs 

Condition of SP components 

Khal/Channel/Irrigation 

canals/pipe 
Embankment 

Structures/sluice gate/ culvert 

No. of respondents % No. of respondents % No. of respondents % 

Excellent 13 5.9 9 7.4 50 21.6 

Good 98 44.5 29 24.0 97 42.0 

Bad 91 41.4 52 43.0 55 23.8 

Deplorable  12 5.5 2 1.7 27 11.7 

Not sure 6 2.7 29 24.0 2 .8 

All 220 100.0 121 100.0 231 100.0 

Source:  SSWRD-2 Evaluation Study 2014.  
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Figure 4.2: Perception of respondents about present condition of subproject components 
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Obviously, operation and maintenance has a large bearing on the condition of the 

subproject infrastructures. Over half of the respondents (51%) reported that there had been 

hardly any maintenance while around 41 percent reported of regular maintenance of the 

subprojects; the remaining 9 percent reported that they were not sure about that (Table 4.8) 

(See also Figure 4.3).  There were large variations with regard to maintenance activities across 

the fifteen subprojects under study.  Regular maintenance activities were carried out as 

mentioned by 63 percent of the respondents for the DR&WC subprojects, followed by 50 

percent for the CAD, and lowest 31 percent for the FMD subprojects. Likewise, there were 

hardly any maintenance as reported by 59 and 60 percent of the respondents in the case of 

FMD and FMD&WC subprojects, followed by 47 percent in the case of CAD, 41 percent for 

WC, 36 percent in the case of DR&WC and 20 percent for DR subprojects. 

Field investigations clearly show that O&M had not developed to its desired level of 

performance due to many reasons
9
. The reasons in most cases are difficult to explain. In 

general, lack of motivation of the local beneficiaries and nearly dysfunctional WMCAs (e.g., 

Civil Hat Padma SP, Pabna, Gobadia Buribari Khal SP, Noakhali, and Singra Khal Subproject, 

Brahmanbaria) can be considered to be the main cause of its under-performance.  
 

Table 4.8 : Respondents’ Options about Maintenance of the Major Components by SPs 

(Canal/Embankment/Regulators) 

Opinion 
% of opinions  

CAD DR DR&WC FMD FMD&WC WC All  

Maintained regularly 50.4 44.4 63.6 31.4 44.4 48.4 40.5 

Few maintenance 46.9 20.0 36.4 59.1 59.8 41.0 51.0 

Don‟t know/not sure - 25.6 - 9.5 5.8 10.6 8.5 

All 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

Source:  SSWRD-2 Evaluation Study 2014.  

The siltation was the most commonly found problem which needs to be addressed 

through re-excavation of khals. However, it appeared that the WMCAs were reluctant in this 

regard presumably because of their understanding that at some later stage, the government or 

the LGED would take up the job of rehabilitation. In many cases, beneficiaries also showed 

little interest in assuming responsibility for maintenance. 

 

                                                           
9  This was also a common observation made by BUET-BIDS-delft hydraulics (2003):External Evaluation of 

SSWRD-I Project, June, Dhaka  
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Figure 4.3: Opinion of respondents about maintenance of subproject (Canals/Embankments/Regulators)  
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4.2.5.2   Perceived problems of maintenance 

WMCAs were specifically established to conduct routine operation of the structures 

and necessary maintenance works, with resources generated from among the members. Most 

subprojects encountered some maintenance problems. Some common problems in relation to 

the maintenance of the subprojects were identified (Table 4.9). Nearly one third of the 

perceived problems (32.9%) were related to either O&M fund inadequacy or O&M group 

being non-functioning, while over half (54%) were related to lack of dynamism on the part of 

the WMCA or lack of unity/common interest on the part of the beneficiaries. Some of the 

problems (7.9%), however, were perceived to be related to subproject design or changed 

condition.  

Table 4.9: Respondents’ Perception about Maintenance Problems with SPs 

Perception about maintenance problems 
Distribution of responses* 

No. % 

Inadequacy of O&M fund  64 21.1 

O&M group not properly functioning 36 11.8 

Flawed design of SP 24 7.9 

Defective construction of SP 12 3.9 

Lack of unity among beneficiaries 76 25.0 

No. common interest 40 13.2 

Lack of LGED interest 4 1.3 

Lack of dynamism 48 15.8 

All responses  304 100.0 

No. of respondents mentioning maintenance problem 255 83.6 

* Multiple responses 

Source:  SSWRD-2 Evaluation Study 2014.  
 

As regards maintenance activities undertaken by WMCAs last two years, it is discouraging to 

note that almost no re-excavation activities were undertaken either in the current year or in the 

previous year (Table 4.10). Only small-scale repair, siltation removal, cleaning hyacinth and 

embankment repair and re-sectioning, and small repairs/coloring/greasing of sluice gates door 

were among the minor activities. 
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Table 4.10: Canal/Embankment Maintenance Activities of 15 SPs during Last Two Years 
Type of maintenance activities Last two years 

Current year (1420) Last year (1419) 

Yes % No % Yes % No % 

Canal  re-excavation - 100.0 1.3 98.7 

Small-scale repair/siltation removal 

Cleaning hyacinth/unnecessary bushes 

Embankment repair re-sectioning 

Operation of sluice gates 

Small repairs/coloring/greasing of sluice gates door 

20.8 79.2 32.5 67.5 

27.5 72.5 27.8 72.2 

4.2 95.8 13.0 87.0 

37.4 62.6 39.0 61.0 

8.1 91.9 22.9 77.1 

All 87.7 12.3 86.9 13.1 

Source:  SSWRD-2 Evaluation Study 2014.  
 

Generation of fund on operation and maintenance is treated as a good indicator for the smooth 

running of the SPs. Trend of operation and maintenance fund of the subprojects over the last 

five years shows a bleak picture (Table 4.11). It can be seen that except for DR&WC- SP types  

(+30%), no other types show a significant positive trends in terms of change in funds in 2013 

over 2009; rather  quite a few types show negative or zero trends. Overall, percentage change 

in O&M funds in 2013 over 2009 was only 0.31. This indicates the subprojects under study 

have not developed good capacity in terms of O&M nor O&M was not given due emphasis.   

Table 4.11: Trend of Operation and Maintenance Fund by Subprojects 

Year 
Average Amount of O&M Fund (TK) Average 

Amount (TK) CAD DR DR&WC FMD FMD&WC WC 

2009 22330 148889 270000 178507 128603 265000 164788 

2010 13760 149778 297000 177592 122663 265000 165620 

2011 3140 150667 324000 178705 133080 265000 170400 

2012 5580 151556 351000 192015 133243 265000 177733 

2013 9420 153333 351000 160236 129007 265000 165304 

% Change in 2013 

over 2009 
-57.81 +2.98 +30.00 -10.24 +0.31 +0.00 +0.31 

Note : Data collection from WMCA officials 

Source:  SSWRD-2 Evaluation Study 2014.  

4.2.6 Present situation with water availability and other facilities 

Perception of the respondents on the present situation of water availability and other 

facilities currently available compared to those in the pre-project situations were obtained from 

the survey (Table 4.12, see also Figure 4.4). Surprisingly though, despite many limitations 

mentioned above (e.g., malfunction of WMCAs, lack of O&M activities, inadequate funds and 

participation), an overwhelming proportion of the respondent households mentioned a number 

of facilities that have increased; these include water availability in canals in dry season 

(50.7%), irrigation facilities (92%), water conservation capacity (61.3%), and vegetables 

cultivation (99.6%).  
 

Table 4.12 : Present Situation of Physical Facilities Compared to Pre-project Situation (as 

perceived by respondents) 
Quantity/facility level % of respondent households * 

Increased Decreased Same 

Water availability in canal during dry season 50.7 49.3 - 

Irrigation facilities through canal water 92.0 7.5 .5 

Water preservation capacity/quantity of canal 61.3 38.2 .5 

Improvement  of vegetables cultivation in SP area 99.6 - - 

All 70.0 29.4 0.5 

* Multiple responses. 

Source:  SSWRD-2 Evaluation Study 2014.  
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Figure 4.4 : Percentage of respondents mentioning changes in physical facilities 

(perceived by respondents) 
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4.3 Sustainability and Institutional Issues  

While most of the preceding discussion was directly related to the impacts of the 

subprojects‟ intervention, this section specifically examines sustainability and institutional 

issues. In other words, it explores how far the institutional procedures have been put into 

practice, particularly in relation to the subproject identification and implementation process, 

participation of beneficiaries, operation and maintenance activities, LCS formation and so on. 

These insights are expected to be useful in the context of highlighting indirect role on impacts, 

and also in identifying the factors that constrained the performance and gaining lessons 

towards improvement
10

. 

The success of the subprojects is largely dependent on the satisfactory performance of 

the WMCAs but the performance of the WMCAs depends largely on the operation and 

maintenance activities. Unless the WMCAs are active and well-organized, the impacts of the 

subprojects are bound to be limited. Hence, this discussion concentrates on the issues related to 

the institutions and sustainability of the WMCAs vis-à-vis the subprojects, on the basis of 

findings obtained from the interviews with the households and the WMCA officials.  

4.3.1 Involvement of beneficiaries in the participatory process 

The basic approach of the subprojects was that the initiation, identification, designing, 

construction and O & M activities should be participatory with the local beneficiaries involved 

in various capacities (Islam et al 2008a). By and large, the beneficiaries had participated in a 

moderate way in the activities of the WMCAs, but largely during the identification phase only 

(observed also in Islam et al 2008a). To some extent, they also participated as wage laborers 

                                                           
10  The insights in this regard are expected to contribute to gaining lessons for the upcoming SSWRDSP-III subprojects.  
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during construction and also during the O&M phases. They have contributed to the initial fund 

for the construction and occasionally to the O&M fund
11

.  

Opinions were sought on the problems faced during the subproject identification and 

implementation. Of the total respondents, nearly 45 percent reported conflicts/differences in 

opinions among villagers while more than 16 percent reported that discussions on 

identification were made with influential persons only and nearly 12 percent opined that the 

views of the villagers were largely overlooked. With regard to subproject implementation, 

nearly 84 percent of the respondents mentioned of lack of supervision or low construction 

quality and corruption. 
 

Table 4.13: Problems Faced during SP Identification and Implementation by WMCA Officials 

Problems faced 
Distribution of responses* 

Number % 

SP Identification stage   

No adequate discussion with villagers held 58 27.2 

Opinion of villagers over looked 25 11.7 

Discussion with influential persons only 35 16.4 

Conflicts/differences in opinions among villagers 95 44.6 

All responses  213 100.0 

SP Implementation stage   

Flaws in SP design 4 2.1 

Land acquisition 22 11.3 

Compensation payments 3 1.5 

Lack of supervision 48 24.7 

Corruption 55 28.4 

Low construction quality  59 30.4 

Others 3 1.5 

All responses 194 100.0 

*  Multiple responses. 

Source:  SSWRD-2 Evaluation Study 2014. 

4.3.2 Women participation 

4.3.2.1 LCS formation 

Earthwork was a major component in many subprojects, carried out through formation 

of labor contracting societies (LCS). The landless, widows and destitutes were expected to get 

priority in the formation of the LCS and their employment. As observed in the field and 

admitted by the WMCA leaders themselves, proper formation of LCS did not happen in most 

cases. The formation of LCS was somewhat faulty and there were conflicts of interest among 

the leaders on their formation. In some cases, the WMCA leaders and traditional Sardars 

formed LCS with their own people, thereby depriving some genuine destitute laborers. It was 

also a common complaint that the women laborers of LCSs were exploited in respect of wages. 

In most cases, the formation of LCS was said to be temporary and hardly could they 

continue (3.1%) (Table 4.14).  LCS operation could continue provided any new work was there 

(23.8%); and old LCS used to be postponed and new LCS formed for new project (73.1%). 

                                                           
11  Informal discussion with general people, however, revealed that on behalf of the beneficiaries the initial fund was largely 

arranged by sole contribution of the local elites, often happened to be UP Chairmen/Members. As will be seen later, this had 

some implications in the exertion of control by them over the WMCAs.  
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Most common problems faced by the women member of LCS related to sanitation problem 

(46%), followed by low wage rate compared to that of men (26%) and lack of living place 

(24%) (Table 4.15). 
 

Table 4.14: Information Regarding Labor Contracting Society (LCS)  in 15 SPs (as per WMCA 

officials) 

Present situation of LCS 
No. and % of respondents 

Number % 

LCS operation still continued as there is work always 8 3.1 

LCS operation continued provided any work was there 62 23.8 

Old LCS is postponed and new LCS is formed for new project  190 73.1 

All 259 100.0 

Source:  SSWRD-2 Evaluation Study 2014.  
 

Table 4.15: Problems faced by the Women Member of LCS in 15 SPs 

Problems 
% of responses* 

No. % 

Sanitation problem 181 45.8 

Lack of living place 94 23.8 

Rough behavior of male labors/leaders 3 0.8 

Have to look after children 5 1.3 

Low wage rate than male 101 25.6 

Wage paid to husband/father/male members of family 8 2.0 

Others 3 0.8 

All 395 100.0 

* Multiple responses. 

Source:  SSWRD-2 Evaluation Study 2014.  

4.3.3 Suggestions towards better functioning of WMCAs and the subprojects 

The WMCA officials were asked to make suggestions towards better functioning of the 

WMCAs under study. Table 4.16 presents the suggestions made.  Most suggestions made were 

related to O & M and WMCA leaders themselves. As the O&M had not yet developed up to its 

desired level of performance, naturally, most suggestions made (26%) (based on multiple 

responses) were related to ensuring adequate fund for O& M activities, followed by those making 

suggestions to mobilize fund from medium and large farmers (19%), making the WMCA officials 

more dynamic/active (18%), needs for LGED assistance (18%), and introducing some incentive 

mechanism for the officials (9%) (Figure 4.8).   

During the field survey, the respondents were also asked to put forward suggestions 

towards better functioning of the subprojects under study. The suggestions, which were nearly 

similar to what WMCA officials made, are presented in Appendix Table A4.5. Likewise, most 

suggestions (based on multiple responses) made were related to steps towards regular maintenance 

of the subprojects, and steps towards making WMCAs more effective, and making WMCA 

management more responsible and so on. 
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Table 4.16: Suggestions Made by WMCA Officials for Better Functioning of WMCAs 
Suggestions Distribution of responses over 15 SPs * 

No. % 
Ensure adequate fund for O&M activities 171 26.1 
Mobilize fund raising through more contribution from large & medium farmers 126 19.2 
WMCA & its leaders should be more dynamic and active 116 17.7 
Introduce some incentive mechanism so that leaders can give more time and efforts 56 8.5 
Ensure technical assistance from LGED even after handover of the SPs 115 17.5 
Ensure improved monitoring method and facilitation through LGED & other organizations 19 2.9 
WMCA officials should be more committed 19 2.9 
Increase skilled manpower within WMCA 22 3.4 
Make cooperative rules & regulation easy and relaxed  5 0.8 
Reduce political pressure 7 1.1 
All 656 100.0 
Total no. of responses  255 38.9 

*  Multiple responses. 

Source:  SSWRD-2 Evaluation Study 2014.  

Figure 4.6: Suggestions made by WMCA officials for better functioning of WMCAs 
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S1 Ensure adequate fund for O&M  

S2 Mobilize fund from large & medium farmers 

S3 WMCA leaders should be more dynamic/active 

S4 Introduce incentive mechanisms for leaders  

S5 Ensure technical assistance from LGED 

S6 Ensure improved monitoring method and facilitation through LGED  

S7 WMCA officials should be more committed 

S8 Increase skilled manpower within WMCA 

S9 Make cooperative rules & regulation easy and relaxed  

S10 Reduce political pressure 

4.4 Summary 

Indeed, the LGED model for small-scale water resources development with the WMCA 

as the corner-stone is innovative (Islam et al 2008a). Besides, WMCAs have, to some extent, 

developed facilities towards community development at local levels, through provision of 

microcredit, training and other activities (Islam et al 2008a).  However, the sustainability of the 

subprojects is largely dependent on the performance of the WMCAs via satisfactory operation 

and maintenance.  

Nevertheless, O&M has not developed up to its desired level of performance due to 

many reasons. In general, lack of motivation on the part of local beneficiaries (including local 

politics) and lack of commitment on the part of the WMCAs can be singled out as some of the 

main reasons for under-performance of the subprojects. Some of the subprojects were found to 

be dysfunctional reportedly due to changes in new conditions and due to lack of maintenance.  
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Almost all the subprojects encountered problems.  Within a few years of its implementation, 

the siltation problem became most common in khals, which remained largely unaddressed. The 

problem had worsened over time. Frequent breach of embankments and non-operation of 

sluice gates were among other pressing problems for the FMD subprojects.  

Even then, the situation in the post-project periods with respect to inundation, flood 

levels and irrigation appeared to have improved substantially. The drainage system also 

generally improved even though there has been the persistent problem of siltation. Surprisingly 

though, despite many limitations of the WMCAs (e.g., malfunction of WMCAs, lack of O&M 

activities, inadequate funds and participation), an overwhelming proportion of the respondents 

perceived the water management facilities to have largely improved.  
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CHAPTER  5 

FISHERIES 

5.1 Introduction 

This chapter focuses on the impact of interventions on fisheries sector – both open 

water fishery and culture fishery, based on the current household survey in 15 selected 

subprojects.  There were four major types of water management interventions under the 

SSWRDSP – Flood Management (FM), Drainage Improvement (DR), Water Conservation 

(WC) and Command Area Development (CAD). These interventions can impact on the 

fisheries sector in two major dimensions : reduced water area and depth affecting fisheries 

ecosystem and restrict fish movement resulting in the reduction of natural fish production. 

Also, the open water fishermen may lose their fishing right and catch size with the reduction of 

water bodies and thereby resulting in decline in productivity and income. At the same time, 

however, some subprojects (e.g., WC and CAD) create added ecosystems congenial to fish 

farming (Table 5.1).  

 

Table 5.1: Types of Water Management Interventions of SSWRDSP and their Impact on Fish 

Habitat 
 

Type of Water Management 

Measures 

Water Management Action 

Undertaken 

Impact on Fisheries Ecosystem 

Negative Impact Positive Impact 

Flood Management (FM) Protective embankments to 

contain flooding 

Reduction of fish habitat Creation of protected fish 

habitat 

Drainage Improvement (DI) Drainage canal excavated to 

ease water logging 

Fish habitat reduced Drainage canal becomes 

added fish habitat 

Water Conservation (WC) Water shed created by 

excavation or dam building 

to hold water for irrigation 

            _ Watershed becomes added 

fish habitat 

Command Area 

Development (CAD) 

Irrigation facilities created / 

extended by making 

/improving drainage 

channels 

            _ Irrigation channels may be 

used for fish culture  

Source:   LGED SSWRD-2: 2004. Approach to Fisheries Development 

 

The current survey was conducted to fisheries sector in two regimes: open water fishing and 

culture fishery. As customary practice of impact study, one has to ascertain the changes in the 

fisheries sector of the subprojects due to the interventions of the SSWRDSP. The parameters 

considered were (a) accessibility  (b) fish production and (c) income, for both open water and 

pond fishing. As the situation in the selected control area was just similar to project area in pre-

project situation impact value on any variable amounts to difference of the two values in their 

post-project  situations. In other words, in the case of most parameters, we have compared 

project and control areas in post-project situation.   
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5.2  Impact on Open Water Fisheries 

5.2.1  Changes in involvement of households in open water fishing 

Among the sample fisher households, there had been little change in participation in open 

water fishing after the project interventions for both the project and control areas. In the case of 

DR and FMD subprojects there was a slight decline in the number of households fishing in 

inland open water, to the extent of 1.9 and 0.3 percentage points change respectively in the 

project villages and 2.1 and 0.8 percentage points change respectively in the control area 

(Table 5.2). Overall, 33.5 percent of the households undertook open water fishing in the project 

area before the project intervention, which decreased to 31.9 percent after the project 

intervention.  As regards the distribution of household members involved in fishing in inland 

open water, the trend is almost the same across project types (Table 5.3).  However, there is a 

tendency to show a substantial increase in the case of involvement of one and two members in 

respective households and substantial decrease in the case of 3 and 3+ members involved in 

open water fishing after project intervention. This indicates that there has been some 

displacement of such fishermen to other economic activities or  some became unemployed.   

Table  5.2 : Distribution of Households’ involvement in Open Water by SP Type 
Subproject type Open Water Fisheries 

Project area Control area 

Before After Before After 

Yes % Yes % Yes % Yes % 

CAD 3 3.4 3 3.6 2 4.9 2 5.1 

DR  9 10.3 7 8.4 4 9.8 3 7.7 

DR & WC 4 4.6 4 4.8 2 4.9 2 5.1 

FMD 38 43.7 36 43.4 14 34.1 13 33.3 

FMD & WC 25 28.7 25 30.1 17 41.5 17 43.6 

WC 8 9.2 8 9.6 2 4.9 2 5.1 

All 87 33.5 83 31.9 41 32.8 39 31.2 

Source:  SSWRD-2 Evaluation Study 2014.  

 

Table 5.3 : Distribution of Household Members Involved in Fishing in Inland Open Water 

No. of family 

members 

involved 

Households fishing in inland open water 

Project area Control area 

Before After Before After 

 N % N % N % N % 

1 35 40.2 50 60.2 18 43.9 27 69.2 

2 42 48.3 31 37.3 17 41.5 12 30.8 

3 8 9.2 2 2.4 4 9.8 - - 

>3 2 2.3 - - 2 4.9 - - 

All 87 33.5 83 31.9 41 32.8 39 31.2 

Source:  SSWRD-2 Evaluation Study 2014.  

 

5.2.2  Changes in months involved in fishing 
 

A distribution of fisher households by number of months involved in open water fishing shows 

no specific pattern except that engagement of 6+ months has decreased for both project and 

control areas, to the extent of 6.1 and 10.3 percentage points respectively (Table 5.4). This 

indicates that the project intervention has not particularly caused this negative shift of 

employment.  
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Table 5.4 : Distribution of Fisher Households by Number of Months Involved in Fishing 

No. of months 

involved 

%  of households fishing in inland open water  

Project area 

CAD DR DR&WC FMD FMD&WC WC All 

Before After Before  After Before After Before  After Before After Before After Before  After 

1-2 months 33.3 33.3 - - - - - - 8.0 36.0 - - 3.7 12.2 

3-4 months - - - - - - 19.4 25.0 44.0 20.0 - - 22.0 17.1 

5-6 months 33.3 66.7 - 16.7 25.0 75.0 27.8 22.2 4.0 4.0 62.5 62.5 22.0 24.4 

>6 months 33.3 - 100.0 83.3 75.0 25.0 52.8 52.8 44.0 40.0 37.5 37.5 52.4 46.3 

Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

                            Control area  
1-2 months 50.0 50.0 - - - - - - 11.8 29.4 - - 7.7 15.4 

3-4 months 50.0 50.0 - 66.7 - 50.0 - 15.4 23.5 11.8 - - 12.8 20.5 

5-6 months - - 66.7 - 50.0 - 30.8 30.8 5.9 11.8 - - 20.5 15.4 

>6 months - - 33.3 33.3 50.0 50.0 69.2 53.8 58.8 47.1 100.0 100.0 59.0 48.7 

Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

Source:  SSWRD-2 Evaluation Study 2014.  

 

5.2.3 Changes in amount of catch 

 

    The study sought opinion of the respondents on the project impacts in respect of open 

water amount of catch. In respect of change in their fish catch, as high as 98.8 percent opined 

that the size of fish catch from open water decreased a lot in the project areas, while 100 

percent fisher respondents in the control areas noted that their catch size decreased in the post-

subproject situation. This implies that the project intervention has not particularly caused this 

decline in amount of catch; rather this has generally happened. Only 1.2 percent respondents in 

the project areas opined that there had been some increase in fish catch from open water 

capture fisheries compared to the situation before (Table 5.5). Across subprojects, only in the 

case of CAD subproject one-third of the respondents recorded a little increase in the catch. In 

the case of all other subprojects, all the respondents recorded a significant decrease in catch 

amount.   

 

Table 5.5 : Distribution of Fisher Households by Changes in Amount of Catch by SP Type  

Changes in income 

% of households suggesting changes in catch by SP type 

Project area 
CAD DR DR&WC FMD FMD&WC WC All 

Increased a lot - - - - - - - 
Little increased 33.3 - - - - - 1.2 
Decreased a lot 66.7 100 100 100 100 100 98.8 
Little decreased - - - - - - - 
No change - - - - - - - 

 
Control area 

CAD DR DR&WC FMD FMD&WC WC All 

Increased a lot - - - - - - - 
Little increased - - - - - - - 
Decreased a lot 100 100 100 100 100 100 100 
Little decreased - - - - - - - 
No change - - - - - - - 

Source:  SSWRD-2 Evaluation Study 2014.  
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5.2.4 Reasons of changes in access to open water bodies  

The open water bodies under the project and control areas were generally not that 

potential from the fisheries resource point of view. Leasing out of water bodies by WMCAs 

often took place. Table 5.6 shows about 85 percent of the respondent households reporting of 

reduced access to water bodies, with only 15 percent reporting either increased access or no 

change.  When asked about the reason for decline in access, 46 percent respondents from the 

project areas and 48 percent respondents from the control areas reported reduced access owing 

to reduction in water area (Table 5.6). The reason of reduced access caused by increase in lease 

value was mentioned by nearly 23 percent in the project areas and 27 percent in the control 

areas. The reduced access due to influence of non-fishers was mentioned by 16 percent and 15 

percent of the respondents in the project and control areas respectively. However, there were 

people who opined of increased access to water bodies, created through influence by 

WMCA/Samity.  

 

Table 5.6: Changes in Access to Open Water bodies by Reasons  

Change in access to open water bodies 

Fisher households suggesting changes 

Project area Control area 

HH % HH % 

Reduced access due to reduction in water bodies  69 46.0 28 47.5 

Reduced access due to increase in lease value  34 22.7 16 27.1 

Reduced access due to influence of non-fishers  24 16.0 9 15.3 

Increased access influenced by WMCA/Samity 12 8.0 1 1.7 

No change 11 7.3 5 8.5 

All 150 100.0 59 100.0 
Source:  SSWRD-2 Evaluation Study 2014.  
 

5.2.5 Income from open water fishing 

There were no benchmark information regarding the fish catch, income or the number 

of days a year the fishers could fish in open water bodies in both the project and control areas. 

Therefore, we had to generate approximate information on these.   

It can be seen from Table 5.7 that the daily average income per household from open 

water fishing was TK 289 (averaged over year through standardizing by number days engaged) 

in the pre-project situation in the project areas as against TK 314 in the post-project period.  It 

meant that only about 9 percent increase in daily income from open water fishing, in terms of 

money, took place over a period of five years after the project implementation. In real terms 

(incorporating for inflation), the income from open water fishing has drastically fallen in the 

project areas. In the control areas, again, the daily income (averaged over year) per household 

was TK 252 before the project interventions compared to TK 261 after five years, accounting 

for only 4 percent increase. In other words, real negative growths in the income from open 

water fishing are recorded for both the project and the control areas. Nevertheless, this trend 

may not be attributable to the project interventions alone in these areas. 
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Table 5.7: Distribution of Average Daily Income (Per household) from Open Water Fishing  

Subproject type 

Average daily income (TK. Per household) 

Project area Control area 

Before After Before  After 

Fishing 

season  

Averaged 

over year  

Fishing 

season  

Averaged 

over year  

Fishing 

season  

Averaged 

over year  

Fishing 

season  

Averaged 

over year  

CAD 367 105 400 114 200 25 300 38 

DR  212 125 282 166 267 117 483 212 

DR&WC 203 99 347 169 225 102 400 181 

FMD 831 430 841 436 868 452 765 399 

FMD&WC 410 153 606 226 404 181 456 205 

WC 875 480 675 370 733 452 700 431 

All 614 289 667 314 545 252 563 261 

Source:  SSWRD-2 Evaluation Study 2014.  

Note: Annual average is derived through standardizing by number days employed in open water fishing   

 

5.3   Impacts on Aquaculture 

SSWRDSP was basically an inland water management project involving mostly the 

closed water areas which supported mainly aquaculture practices in the fisheries sector. Hence, 

aquaculture activities were the main avenues for fisheries program interventions in the project 

areas. 

5.3.1   Involvement of households in aquaculture 

As can be seen from Table 5.8, there had been a significant increase in the involvement 

of households in aquaculture in both project and control areas. The number of households 

currently  undertaking aquaculture in the project areas is nearly 49 per cent compared to over 39 

percent in the control area. Comparison with the pre-project situation across SP types, pond 

characteristics and different aspects of aquaculture practices was not possible due to lack of benchmark 

information.  

Table 5.8: Distribution of Households involved in Pond Fishing 

Subproject type 

Distribution of households involved in pond fishing 

Project area Control area 

HH % HH % 

CAD 2 0.8 2 1.6 

DR  5 1.9 2 1.6 

DR&WC 6 2.3 1 0.8 

FMD 56 21.5 25 20 

FMD&WC 41 15.8 15 12 

WC 17 6.5 4 3.2 

All 127 48.8 49 39.2 

Source:  SSWRD-2 Evaluation Study 2014.  

5.3.2  Aquaculture practices and production 

Most of those respondents who had ponds in both the project and control areas undertook pond 

aquaculture. It is worth noting that there had been revolutionary growth in recent years in fish 

production from pond aquaculture in Bangladesh.  
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Table 5.9 presents changes in quantity of fish production of aquaculture after the subproject, 

based on perception of the fisher respondents. Although the findings are not conclusive, there 

are some indications that there has been an increase in quantity of fish production from 

aquaculture in the project areas after the intervention (PPC 21.3%) compared to increase in the 

control areas (PPC 18.1).  

Table 5.9: Overall Changes in Quantity of fish production of Aquaculture after the Subproject 

Changes % of households suggesting changes in fish production  
Project area  Control area  

Before After PPC Before After PPC 

Increased 40.4 61.7 +21.3 58.1 76.2 +18.1 

Decreased 36.3 18.3 -18.0 48.9 27.7 -21.2 

Unchanged 5.6 5.6 - 10.6 10.6 - 

PPC – percentage points change  

 

Table 5.10 shows annual per decimal fish production from ponds in the project area in both 

pre-and post-project situation. In the project areas, albeit appears to be insignificant, there has 

been some increase in productivity (2.4%)  from 8.3 Kg in the pre-project situation to 8.5 Kg  

in the post project situation, while there has been significant productivity decline (18.4%) in 

the control area during the same period
12

. On an average, annual value of per decimal fish 

production from ponds in the project area after the intervention estimates as TK 1,174 as 

against TK 1,070 in the control area. Per decimal net return is also higher in the project areas 

(TK 605) compared to that in the control areas (TK 550). 
 

Table 5.10: Fish Production and net return from ponds in the previous year 

Subproject 

type 

Area  

(dec.) 

  

Annual Per decimal production (Kg/Dec.) Per dec. value of 

Production (TK.) 

Per dec. 

Production cost 

(TK.) 

Per dec.  

Net Income (TK.) Project area 

Before After %Change Project area (After) 

CAD 201 48.5 29.2 - 39.8 2922 1469 1453 

DR  23 8.6 7.9 - 8.1 790 382 408 

DR&WC 144 7.5 18.9 + 152.0 1089 683 406 

FMD 96 7.6 9.4  + 23.7 1396 715 680 

FMD&WC 138 6.0 4.1 - 31.7 920 370 550 

WC 29 11.4 9.8 - 14.0 990 465 524 

All 102 8.3 8.5  + 2.4 1174 566 605 

  Control area Control area (After) 

CAD 100 4.3 2.9  - 32.6 290 130 160 

DR  30 13.3 10.0 - 24.8 1000 517 483 

DR&WC 50 6.0 8.0  + 33.3 800 550 250 

FMD 80 14.7 11.0 - 25.2 1386 658 744 

FMD&WC 265 4.0 4.3  + 7.5 861 444 417 

WC 50 3.6 4.5 + 25.0 450 216 234 

All 133 9.8 8.0 - 18.4 1070 521 550 

Source:  SSWRD-2 Evaluation Study 2014.  

5.3.3 Role of women in aquaculture 

The role of women is an added opportunity in aquaculture. The study found that 

feeding of fish and guarding of ponds were the main room for women involvement in 

aquaculture (Table 5.11; See also Appendix Table A5.2). Over 80 per cent respondents in both 

the project and control areas mentioned the involvement of women in activities such as feed 

                                                           
12 One can note that SSWRDSP-2 provide some aquaculture extension services and trainings. 
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application and guarding. The other areas where women involvement was recognized by the 

respondents are pond preparation and keeping accounts.   
 

Table 5.11: Involvement of Women in Aquaculture Practice 

Particulars of Women   

involvement in aquaculture 

Project area Control area 

Responses % Responses % 

Pond preparation 24 9.8 14 13.5 

Application of fish feed 122 49.8 45 43.3 

Application of fertilizer 34 13.9 13 12.5 

Guarding 51 20.8 28 26.9 

Keeping accounts 14 5.7 4 3.8 

Total Responses 245 100.0 104 100.0 

Total Respondents 122 49.8 45 43.3 

Note: Multiple responses   
 

 Figure 5.1: Involvement of Women in Aquaculture Practice   
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5.3 Concluding Remark 
One of the objectives of the impact study of the SSWRDSP-2 is to ascertain the impact of 

the project intervention on the fisheries sector in the project areas. The SSWRDSP-2 was basically 

designed and implemented to make pro-agriculture water management to create congenial water 

related environment for crop production (Islam 2008a). Of the four major types of water 

management interventions, Flood Management (FM) and Drainage Improvement (DR) 

infrastructures appeared to have created some negative impact on the open water fisheries 

ecosystem, while Water Conservation (WC) and Command Area Development (CAD) types of 

water management interventions created some fisheries ecosystem extension. The SSWRDSP-2 

fisheries program was basically designed to minimize the negative impact of the water 

management interventions.  It is, however, revealed from the study that certain aspects like 

backward linkage activities of aquaculture have potential for development. As the Water 

Management Cooperative Associations (WMCAs) of the subprojects would become increasingly 

organized and proactive, the fisheries sector are likely to flourish, provided that its fisheries 

program includes effective fisheries development measures in addition to the mitigation measures 

adopted under the SSWRDSP-2.  
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Community-based management is a potential solution to have direct control over the 

management, and utilisation of local resources (e.g., water and fishery resources). The 

approach may be useful to address declining fisheries and degradation and control of water 

bodies (jalmohals) in the intervention areas and to increase the poor's access to the common 

resources. While LGED has overcome many barriers to water resources development, there are 

lots more to work on. The WMCAs can take a unique role in developing fishery sector as a 

whole. For example, to address problems related to open water fishery one can take lessons 

from LGED‟s Sunamganj Community Based Resources Management Project (SCBRMP); 

accordingly, the WMCAs can be given responsibility of water bodies management in the 

subproject areas.  This is expected to serve the interests of the community of various 

stakeholders and beneficiaries at large to create a sustainable and promising development 

environment. Like in the Sunamganj Project, alternative income generating activities (AIGAs) 

can be created to allow poor fishers to sustain income during off seasons.  
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CHAPTER 6 

PROCUREMENT UNDER THE PROJECT 

 

The procurement process of goods and services for all the fifteen sample subprojects under the 

SSWRD-2 Project followed the following procedures:  

 

1. All procurement of goods, related services and works under the project were done 

following the ADB‟s Procurement Guidelines and Consulting services were procured in 

accordance with ADB‟s Guidelines on the Use of Consultants by ADB and Its Borrowers. Civil 

work contracts only involve small local contractors and were procured on the basis of National 

Competitive Bidding (NCB) among pre-qualified contractors and in accordance with the latest 

Government‟s procurement procedures acceptable to ADB. 

 

Procurement Management Capacity 

2. All procurement were handled by the Project Executing Agency, LGED, which has 

extensive experience in implementing ADB financed projects and the knowledge and expertise 

to carry out procurement activities. The LGED procurement management capacity was 

reviewed on the basis of (i) institutional strengthening and staff skills (ii) quality and adequacy 

of supporting and control systems and (iii) suitability of rules and regulations in reference to 

the PPR. In addition, instances of inappropriate practices identified in the independent 

procurement audit report for the previous project were considered.  

3. Project Procurement Thresholds 

The following process thresholds were applied to procurement of goods and works. (Table 6.1) 

Table 6.1 : Project Procurement Thresholds 

Procurement of Goods and Works 

Method Threshold 

International Competitive Bidding for Goods At least $1,000,000 

National Competitive Bidding for Works Below $1,000,000 

National Competitive Bidding for Goods Beneath that stated for ICB, Goods 

Shopping for Works Below $ 100,000 

Shopping for Goods Below $ 100,000 

Community Participation in Procurement (earthworks 

through Labor Contracting Societies) 

Below $ 5,000 

4. ADB Prior or Post Review 

The following prior or post review requirements were applied to the various procurement 

and consultant recruitment methods used for the project, shown in Table 6.2. 
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Table 6.2 : Procurement of Goods and Works 

Procurement of Goods and Works 

Procurement Method Prior or Post Comments 

   

ICB Goods Prior  

NCB Works Post All contracts below 

$500,000 

NCB Goods Prior if > $500,000 

Post if < $500,000 

 

Shopping for Works Post  

Shopping for Goods Post  

Community Participation in Procurement Post Earthworks through Labor 

Contracting Societies 

Recruitment of Consulting Firms 

Quality and Cost Based Selection (QCBS) Prior  

Fixed Budget Selection (FBS) Prior  

Recruitment of Individual Consultants 

Individual Consultants Prior  

 

5. To accelerate readiness for Project implementation, LGED invited expression of 

Interest (EOI) for short-listing the firms for international consultants prior to loan effectiveness 

and sent a list of shortlisted firms were sent to ADB for clearance. The procurement activities 

were administered as follows : (i) LGED HQ staff handled ICB and shopping contracts for all 

goods and QCBS consultants contracts, (ii) district level executive engineers handled the 

procurement of local contactors for hydraulic structures and LCS groups, and (iii) contracts for 

LCS groups were administered by the upazila (sub-district) engineers. 

6. To mitigate the procurement associated risks and to strengthen the management 

capacity of LGED and its district and sub-district offices, the following provisions were made 

in the project documents: (i) LGED designated a mid-level Engineer (executive engineer) in 

the PMO to coordinate all procurement related activities with the field and worked as the focal 

point for dissemination of procurement knowledge; (ii) LGED nominated a staff member for 

training of trainers training under the PPR (2008); and (iii) LGED nominated adequate number 

of staff to undertake formal procurement training under the PPR (2008). 

7. Contracts for civil works included the construction of various small hydraulic structures 

all over Bangladesh. As the contracts were relatively small, normally between $50,000 and 

$125,000, and scattered all over the country, the use of small local contractors was suitable 

using National Competitive Bidding (NCB) procedures. This approach was also used by the 

predecessor project. All earthworks under the project were undertaken by direct procurement 

of the services of Labor Contracting Societies (LCS) composed of disadvantaged people, 

including women. Each contract was less than $5,000. 

8. International Competitive Bidding (ICB) ($2.0 million): contracts estimated to cost 

$2.0 million equivalent were procured using ICB. 

9. NCB ($0.5 million): Goods contracts estimated to cost less than  

$1.0 million equivalent per contract were procured using NCB.  
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10. Shopping ($0.5 million): Goods contracts estimated to cost below $100,000 were 

procured through shopping procedures. These include all types of office equipment such as 

computers and accessories. 

 

To sum up, procurement of all goods, works was carried out following the ADB‟s 

Procurement Guidelines. All consulting services were procured in accordance with the ADB‟s 

Guidelines on the Use of Consultants by ADB and Its Borrowers. This is one binding 

conditionality for receiving ADB‟s grant or loans. However, civil work contracts only involve 

small local contractors and were procured on the basis of National Competitive Bidding (NCB) 

among pre-qualified contractors and in accordance with the latest Government‟s procurement 

procedures acceptable to ADB.  

 

However, all procurements were handled by the Project Executing Agency, LGED, which has 

extensive experience in implementing ADB financed projects and the knowledge and expertise 

to carry out procurement activities. The LGED procurement management capacity was 

reviewed on the basis of (i) institutional strengthening and staff skills; (ii) quality and adequacy 

of supporting and control systems; and (iii) suitability of rules and regulations in reference to 

the PPR.  

 

Around 90% of the respondents reported that all goods and supply including construction have 

undergone a tendering process; the remaining about 10 percent respondents reported thy were 

not sure or did not know about any process.  

 

To sum up, all procurement of goods, related services and works under the project were done 

following the ADB‟s Procurement Guidelines and consulting services were procured in 

accordance with ADB‟s Guidelines on the Use of Consultants by ADB and Its Borrowers. Civil 

work contracts only involved small local contractors and were procured on the basis of 

National Competitive Bidding (NCB) among pre-qualified contractors and in accordance with 

the latest Government‟s procurement procedures. 
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CHAPTER 7 

FINANCIAL AND ECONOMIC ANALYSES 

 

 

7.1 Financial and Economic Analyses – Methodology and Assumptions  
 

This brief study carried out financial and economic analyses for six out of 15 

subprojects under study (as per ToR). Principal benefits were assumed to accrue from crop 

farming in terms of incremental income via incremental productions/net returns. Pond fisheries 

benefits were accounted for and disbenefits, if any, to open water fisheries have also been 

accounted for. Cost data stream for 15 Subprojects in summary form can be seen in Appendix 

Table A7.1. The project life is considered to be 20 years. The benefit stream is assumed to be 

50 percent in the first year, 75 percent in the second year, and 100 percent in the third year of 

the completion of the subproject. The economic analysis involved using appropriate conversion 

factors (See Appendix Tables A7.2 to A7.4) to convert market price costs and benefits to their 

true economic values in shadow prices. Cash flow information for the six subprojects is shown 

in Appendix Tables A7.5 to A7.10. Benefits out of linkage effects through increased 

employment generation, increased wage labor in the processing and other industries have not 

been accounted for. Where feasible, project completion report and feasibility report have been 

consulted.  

The discount rate is taken as 12 percent for financial and economic analyses. Sensitivity 

analyses are carried out for various alternative assumptions relating to costs and benefits. For 

terminology related to financial and economic analyses see Box 1. 

 

Box 1: Terminology related to Financial and Economic Analyses 

 

Economic price. Reflects economic value of inputs and outputs, rather than a financial or market value. 

Synonymous with shadow price and social price. 

 

Benefit-cost analysis. Evaluates desirability of a program or project by weighing benefits against costs. 

 

Benefit-cost ratio. The ratio of present value of benefits to costs. The ratio should be at least 1.0 for 

project to be acceptable. 

 

Discounted cash flow. The costs and benefits (cash flows) discounted to present values to give a 

common basis for comparison. 

 

Discount rate. The interest rate at which future values are discounted to present and vice versa. This is 

opportunity cost of capital (applied to investment value) 

 

Economic internal rate of return. An internal rate of return based on economic prices. 

 

Financial internal rate of return. An internal rate of return based on market prices. 

 

Internal rate of return (IRR). The yield or profitability of a project based on discounted cash-flow 

analysis. The IRR is discount rate that, when applied to stream of benefits and costs reflected in cash 

flow of a project, produces a net present value of zero. 



 56 

                                                                                                                                                                         

Net present value (NPV). The net discounted value of an investment when all costs and benefits 

expressed in standard units of value are summed up. Synonymous with net present worth. 

 

Present value. A future value discounted by appropriate discount rate. 

 

Sensitivity analysis. An examination of effect that a change in a single variable (parameter, cost or 

benefit) have on outcome of a project. 

 

Shadow price. The true or economic value of a good (as opposed to market price, which might be 

distorted).Synonymous with accounting price & social price. 

 

7.2 Results   

The estimates of financial and economic NPV, BCR and IRR for the six subprojects are 

presented below.  

 

7.2.1  Laupala FM, Surjabedi SP FM (Bagerhat)  

 

Tables 7.1 and 7.2 show financial benefits for agriculture (crops) and fishery (open water and 

aquaculture) respectively. Financial and economic Benefit Cost Ratios (BCRs) for this 

subproject are calculated as 2.23 and 3.14 respectively, both of which are greater than 1 

(Tables 713 & 7.14). Net present values for the subproject are estimated as 16,280 and 18,429 

thousand Taka, from financial and economic points of view respectively.  Financial and 

economic Internal Rate of Returns (IRRs) are both greater than respective discount rates, 

estimated as 14.4 and 20.9 percent respectively as the base case (See cash flow in Appendix 

Table A7.5).   

 

Thus, the subproject Laupala Surjabedi FM Subproject (Bagerhat) is found to be feasible from 

both financial and economic points of view. 

Table 7.1 : Benefit Assessment- Agriculture crops –Bagerhat  
Major crops Per hh area 

cultivated 

in project 

area 

(ACRES) 

% of 

cultivated 

area 

devoted 

to crops 

Gross 

cultivated 

area devoted 

to crops 

(ACRES) 

Net return  benefit  per acre Benefit in 

respective 

crop 

(TK) 

Project Control Incremental  

benefit per 

acre (TK) 

Aus  (mostly local) 0.00 0.00 0.00 0 0 0 0 

Aman (mostly HYV) 0.00 0.00 0.00 0 0 0 0 

Boro (mostly HYV) 1.97 63.14 1,007.90 22,757 18,297 4,461 4495869 

All Rice 1.97 63.14 1,007.90 22,757 18,297 4,461 4495869 

Jute 0.00 0.00 0.00 0 0 0 0 

Wheat 0.00 0.00 0.00 0 0 0 0 

Maize 0.00 0.00 0.00 0 0 0 0 

Pulses 0.00 0.00 0.00 0 0 0 0 

Oilseeds 0.00 0.00 0.00 0 0 0 0 

Potato 0.00 0.00 0.00 0 0 0 0 

Vegetables 1.15 36.86 588.37 17,115 16,480 635 373659 

Sugarcane 0.00 0.00 0.00 0 0 0 0 

Others - - - - - - - 

All 3.12 100.00 1,596.27    4869528 
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Table 7.2 : Benefit Assessment- Fisheries – Bagerhat 

Fisheries  

No. of H holds 

actually invoked in 

fishery 

 Benefit in respective 

Fishery 

(TK) Project Control Incremental  

benefit per hh 

(TK) 

Open water fishery 

  

22 69,171 65,203 3969 87318 

Culture fishery 

 

130 90,201 85,958 4243 551590 

Total 

 
    638908 

 

7.2.2.   Singra Khal subproject DR&IRR (Brahmanbaria) 

 

Tables 7.3 and 7.4 show financial benefits for agriculture (crops) and fishery (open water and 

aquaculture) respectively. Financial and economic Benefit Cost Ratios (BCRs) for this 

subproject are calculated as 2.19 and 2.92 respectively, both of which are greater than 1 

(Tables 713 & 7.14). Net present values for the subproject are estimated as 10,955 and 12,496 

thousand Taka, from financial and economic points of view respectively.  Financial and 

economic Internal Rate of Returns (IRRs) are both greater than respective discount rates, 

estimated as 16.2 and 24.7 percent  respectively as the base case (See cash flow in Appendix 

Table A7.6).   
 

Thus, the subproject Singra Khal DR&IRR Subproject (Brahmanbaria) is found to be feasible 

from both financial and economic points of view. 

Table 7.3:  Benefit Assessment- Agriculture crops –Brahmanbaria 

Major crops 

Per hh area 

cultivated in 

project area 

(ACRES) 

% of 

cultivated 

area devoted 

to crops 

Gross 

cultivated 

area devoted 

to crops 

(ACRES) 

Net return  benefit  per acre Benefit in 

respective 

crop 

(TK) 
Project Control Incremental  

benefit per 

acre (TK) 

Aus  (mostly local) 0.90 19.31 386.52 8,889 8,405 484 187031 

Aman (mostly HYV)  0.75 16.09 322.10 10,417 9,112 1,305 420229 

Boro (mostly HYV) 2.11 45.28 906.38 14,339 11,838 2,501 2267103 

All Rice 3.76 80.68 1615.00 33,645 29,355 4,290 2874363 

Jute 0.60 12.87 257.68 13971 14938 -967 -249174 

Wheat 0.00 0.00 0.00 0 0 0 0 

Maize 0.00 0.00 0.00 0 0 0 0 

Pulses 0.00 0.00 0.00 0 0 0 0 

Oilseeds 0.30 6.44 128.84 9,500 8,243 1,257 161950 

Potato 0.00 0.00 0.00 0 0 0 0 

Vegetables 0.00 0.00 0.00 0 0 0 0 

Sugarcane  0.00 0.00 0.00 0 0 0 0 

Others - - - - - - - 

All 4.66 100.00 2,001.51 - - - 2787139 
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 Table 7.4: Benefit Assessment- Fisheries – Brahmanbaria 

Fisheries  

No. of H holds 

actually invoked in 

fishery 

Net return  benefit  per h hold Benefit in respective 

Fishery (TK) 

Project Control Incremental  benefit 

per hh 

(TK) 

Open water fishery 

 

12 65,100 57,575 7525 90300 

Culture fishery 

 

28 18,000 13,600 4400 123200 

Total 

 

 

   
213500 

 

7.2.3    Digrir Char subproject DR (Jamalpur) 
 

Tables 7.5 and 7.6 show financial benefits for agriculture (crops) and fishery (open water and 

aquaculture) respectively. Financial and economic Benefit Cost Ratios (BCRs) for this 

subproject are calculated as 2.72 and 3.90 respectively, both of which are far greater than 1 

(Tables 713 & 7.14). Net present values for the subproject are estimated as 8,507 and 10,140 

thousand Taka, from financial and economic points of view respectively.  Financial and 

economic Internal Rate of Returns (IRRs) are both far greater than respective discount rates, 

estimated as 22.5 and 35.5 percent respectively as the base case (See cash flow in Appendix 

Table A7.7).   
 

Thus, the subproject Digrir Char DR subproject (Jamalpur) is found to be feasible from both 

financial and economic points of view. 

 

Table 7.5 : Benefit Assessment- Agriculture crops – Jamalpur 

Major crops 

Per hh area 

cultivated in 

project area 

(ACRES) 

% of 

cultivated 

area devoted 

to crops 

Gross 

cultivated 

area devoted 

to crops 

(ACRES) 

Net return  benefit  per acre Benefit in 

respective 

crop 

(TK) 
Project Control Incremental  

benefit per 

acre (TK) 

Aus  (mostly local) 0.00 0 0.00 0 0 0 0 

Aman (mostly HYV)  0.00 0.00 0.00 0 0 0 0 

Boro (mostly HYV) 1.52 27.68 432.32 13,184 10,664 2,520 1089335 

All Rice 1.52 27.68 432.32 13,184 10,664 2,520 1089335 

Jute 0.00 0.00 0.00 0 0 0 0 

Wheat 0.00 0.00 0.00 6317 6,250 67 0 

Maize 0.00 0.00 0.00 0 0 0 0 

Pulses 0.00 0.00 0.00 0 0 0 0 

Oilseeds 1.40 35.30 551.22 3,451 4243 -792 -436465 

Potato 0.00 0.00 0.00 0 0 0 0 

Vegetables 1.05 26.42 412.63 2,201 833 1,368 564499 

Sugarcane  0.00 0.00 0.00 0 0 0 0 

Others 
 

      

All 3.97 100.00 1,561.67    1634377 
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Table 7.6: Benefit Assessment- Fisheries – Jamalpur 

Fisheries  

No. of H holds 

actually invoked in 

fishery 

Net return  benefit  per h hold Benefit in respective 

Fishery (TK) 

Project Control Incremental  

benefit per hh 

(TK) 

Open water fishery 

  

18 51000 38600 12400 223200 

Culture fishery 

 

30 11000 6250 4750 142500 

Total 

 

    365700 

 

7.2.4. Padma Beel Subproject, FMD ( Khulna) 

 

Tables 7.7 and 7.8 show financial benefits for agriculture (crops) and fishery (open water and 

aquaculture) respectively. Financial and economic Benefit Cost Ratios (BCRs) for this 

subproject are calculated as 2.06 and 4.68 respectively, both of which are far greater than 1 

(Tables 713 & 7.14). Net present values for the subproject are estimated as 10,621 and 15,796 

thousand Taka, from financial and economic points of view respectively.  Financial and 

economic Internal Rate of Returns (IRRs) are both greater than respective discount rates, 

estimated as 12.1 and 32.3 percent  respectively as the base case (See cash flow in Appendix 

Table A7.8).   

Thus, the subproject Padma Beel FMD Subproject ( Khulna)  is found to be feasible from both 

financial and economic points of view. 

 Table 7.7 : Benefit Assessment- Agriculture crops – Khulna 

Major crops 

Per hh area 

cultivated in 

project area 

(ACRES) 

% of 

cultivated 

area devoted 

to crops 

Gross 

cultivated 

area devoted 

to crops 

(ACRES) 

Net return  benefit  per acre Benefit in 

respective 

crop 

(TK) 
Project Control Incremental  

benefit per 

acre 

(TK) 

Aus  (mostly local) 0.00 0.00 0.00 0 0 0 0 

Aman (mostly HYV)  1.81 34.18 322.63 16,158 14,112 2,046 659991 

Boro (mostly HYV) 1.96 37.13 350.48 21,926 18,990 2,936 1029182 

All Rice 3.77 71.31 673.11 38,084 33,102 4,982 1689173 

Jute 0.00 0.00 0.00 0 0 0 0 

Wheat 0.00 0.00 0.00 0 0 0 0 

Maize 0.00 0.00 0.00 0 0 0 0 

Pulses 0.00 0.00 0.00 0 0 0 0 

Oilseeds 0.00 0.00 0.00 0 0 0 0 

Potato 0.00 0.00 0.00 0 0 0 0 

Vegetables 1.52 28.69 270.81 36,373 30,763 5,610 1519138 

Sugarcane  0.00 0.00 0.00 0 0 0 0 

Others - - - - - - - 

All 5.29 100.00 943.92    3208311 
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Table 7.8: Benefit Assessment- Fisheries – Khulna  

Fisheries  

No. of H holds 

actually invoked in 

fishery 

Net return  benefit  per h hold Benefit in 

respective 

Fishery (TK) Project Control Incremental  benefit per 

hh (TK) 

Open water fishery 

  

36 86621 79656 6965 250740 

Culture fishery 

 

53 100198 89878 10320 546960 

 

Total 

 

    797700 

 

7.2.5   Kasadah CAD Subproject (Mankikganj) 
 

Tables 7.9 and 7.10 show financial benefits for agriculture (crops) and fishery (open water and 

aquaculture) respectively. Financial and economic Benefit Cost Ratios (BCRs) for this 

subproject are calculated as 2.11 and 2.81 respectively, both of which are far greater than 1 

(Tables 713 & 7.14).. Net present values for the subproject are estimated as 20,382 and 23,569 

thousand Taka, from financial and economic points of view respectively. Financial and 

economic Internal Rates of Returns (IRRs) are both greater than respective discount rates, 

estimated as 12.9 and 19.1 percent  respectively as the base case (See cash flow in Appendix 

Table A7.9).    

Thus, the subproject Kasadah CAD  Subproject (Mankikganj) is found to be feasible from 

both financial and economic points of view. 

 

Table 7.9: Benefit Assessment- Agriculture crops – Manikgonj 

Major crops 

Per hh area 

cultivated in 

project area 

(ACRES) 

% of 

cultivated 

area devoted 

to crops 

Gross 

cultivated 

area devoted 

to crops 

(ACRES) 

Net return  benefit  per acre Benefit in 

respective 

crop 

(TK) 
Project Control Incremental  

benefit per acre 

(TK) 

Aus  (mostly local) 0.00 0.00 0.00 0 0 0 0 

Aman (mostly HYV)  1.04 16.52 130.61 8,581 1,086 7,495 978974 

Boro (mostly HYV) 1.57 24.95 197.27 18,401 2,991 15,410 3040004 

All Rice 2.61 41.47 327.88 26,982 4,077 22,905 4018978 

Jute 0.27 4.29 33.91 8,280 2,438 5,842 198090 

Wheat 1.00 15.88 125.59 8,250 3,250 5,000 627926 

Maize 0.00 0.00 0.00 0 0 0 0 

Pulses 0.50 7.94 62.79 7,200 3,272 3,928 246649 

Oilseeds 1.45 22.96 181.53 6,702 2,033 4,670 847684 

Potato 0.00 0.00 0.00 0 0 0 0 

Vegetables 0.47 7.46 59.03 18,430 2,620 15,810 933188 

Sugarcane  0.00 0.00 0.00 0 0 0 0 

Others - - 0 - - - - 

All 6.30 100.00 790.72    6872514 
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Table 7.10: Benefit Assessment- Fisheries – Manikgonj 

Fisheries  

No. of H holds 

invoked in fishery 

Net return  benefit  per h hold Benefit in 

respective Fishery 

(TK) Project Control Incremental  benefit 

per hh (TK) 

Open water fishery 

  

23 40150 18650 21500 494500 

Culture fishery 

 

9 34000 18000 16000 144000 

Total 

 

    638500 

 

7.2.6   Gobadia Buribari Khal SP (Noakhali) 
 

Tables 7.11 and 7.12 show financial benefits for agriculture (crops) and fishery (open water 

and aquaculture) respectively. Financial and economic Benefit Cost Ratios (BCRs) for this 

subproject are calculated as 2.57 and 3.55 respectively, both of which are far greater than 1 

(Tables 713 & 7.14). Net present values for the subproject are estimated as 25,194 and 29,047 

thousand Taka, from financial and economic points of view respectively.  Financial and 

economic Internal Rates of Returns are both far greater than respective discount rates, 

estimated as 18.4 and 27.7 percent  respectively as the base case (See cash flow in Appendix 

Table A7.10).    

  

Thus, the subproject Gobadia Buribari Khal Subproject (Noakhali) is found to be feasible 

from both financial and economic points of view. 
 

Table 7.11:  Benefit Assessment- Agriculture crops – Noakhali 

Major crops 

Per hh area 

cultivated in 

project area 

(ACRES) 

% of 

cultivated 

area devoted 

to crops 

Gross 

cultivated 

area devoted 

to crops 

(ACRES) 

Net return  benefit  per acre Benefit in 

respective 

crop 

(TK) 
Project Control Incremental  

benefit per acre 

(TK) 

Aus  (mostly local) 0.00 0.00 0.00 0 0 0 0 

Aman (mostly HYV)  2.30 27.07 481.64 13,408 10982 2,426 1168608 

Boro (mostly HYV) 1.59 18.73 333.17 19,639 14,081 5,557 1851534 

All Rice 3.89 45.8 814.81 33,047 25,063 7,983 3020142 

Jute 0.00 0.00 0.00 0 0 0 0 

Wheat 0.00 0.00 0.00 0 0 0 0 

Maize 0.00 0.00 0.00 0 0 0 0 

Pulses 3.00 35.31 628.22 6,334 6892 -558 -350547 

Oilseeds 0.00 0.00 0.00 0 0 0 0 

Potato 0.00 0.00 0.00 0 0 0 0 

Vegetables 1.61 18.89 336.10 18,960 6,940 12,020 4039897 

Sugarcane  0.00 0.00 0.00 0 0 0 0 

All 8.50 100.00 1779.12    6709492 
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Table 7.12: Benefit Assessment- Fisheries – Noakhali 
Fisheries No. of H holds 

actually invoked in 

fishery 

Net return  benefit  per h hold Benefit in respective 

Fishery (TK) Project Control Incremental  

benefit per hh 

(TK) 

Open water fishery 12 110,300 100,850 9,450 113400 

Culture fishery 227 10,981 10,200 781 177287 

Total 233 122,281 102,600 10,231 290687 

 

7.3 Summary of Financial and Economic Analyses  
 

The summary results are shown in Tables 7.13 and 7.14 for financial and economic analyses 

respectively (amount of investments are also shown).  
 

Table 7.13 shows that financial benefit cost ratios (BCR) for all the six subprojects are greater 

than 1, and in the range of 2.06 to 2.72 at 12 percent discount rate. This indicates that all the 

six subprojects were feasible from financial point of view. Net present values for the 

subprojects ranges from TK 8,507 thousand to TK 25,194 thousand.  Financial Internal Rate of 

Returns range from 12.1 to 22.5, showing above the discount rate in all the cases
13

.   

Table 7.13: Financial Analysis 
District Subproject  Investment  

(000 TK) 

 

Financial Analysis 

Discount 

rate (%) 

NPV 

(000 TK) 

BCR 
 

IRR (%) 
 

Bagerhat 1. Laupala-Surjabedi SP FM 12158 12 16,280 2.23 14.4 
Brahmanbaria 2. Singra Khal SP  DR-IRR 7548 12 10,955 2.19 16.2 
Jamalpur 5. Digrir Char DR 4042 12 8,507 2.72 22.5 
Khulna  6. Padma Beel SP FMD 5792 12 10,621 2.06 12.1 
Manikgonj 8. Kasadah CAD  SP CAD 17412 12 20,382 2.11 12.9 
Noakhali 10.GobadiaBuribari Khal WC 15250 12 25,194 2.57 18.4 
ALL 6 SPs - 62202 12 63,761 2.17 12.8 

 

Table 7.14 shows that economic benefit cost ratios (BCR) for all the six subprojects are again 

greater than 1, and in the range of 2.81 to 4.68 at 12 percent discount rate. This indicates that all the 

six subprojects were feasible from economic point of view as well. Net present values for the 

subprojects ranges from TK 10,140 thousand to TK 29,047 thousand. Economic Internal Rate of 

Returns range from 19.1 to 35.5, showing far greater than the discount rate in all the cases.  

Table 7.14: Economic Analysis 
District Subproject  Investment  

(000 TK) 

 

Economic Analysis 

Discount 

rate (%) 

NPV 

(000 TK) 

BCR 

 

IRR 

(%) 

 

Bagerhat 1. Laupala-Surjabedi SP FM 12158 12 18,429 3.14 20.9 

Brahmanbaria 2. Singra Khal SP  DR-IRR 7548 12 12,496 2.92 24.7 

Jamalpur 5. Digrir Char DR 4042 12 10,140 3.90 35.5 

Khulna  6. Padma Beel SP FMD 5792 12 15,796 4.68 32.3 

Manikgonj 8. Kasadah CAD  SP CAD 17412 12 23,569 2.81 19.1 

Noakhali 10. Gobadia Buribari Khal WC 15250 12 29,047 3.55 27.7 

ALL 6 SPs - 62202 12 59,312 2.09 12.0 

7.4 Sensitivity Analysis 

According to Table 7.15, for a discount rate of 12%, the best estimates of BCRs are in a range 

of 2.1 to 2.7, all are far greater than 1. Even for the assumption of 50 percent cost increase, 

                                                           
13  The Project Completion Report estimates BCR around 3.80 with an IRR as 20%. 
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BCRs are in the range of 1.1 to 1.8, again greater than 1 and thus all the subproject investments 

still become beneficial and efficient.   
 

If, however, under very pessimistic assumptions, costs are increased by 50 percent and benefits 

are decreased by 50 percent, then, for a discount rate of 12 percent, the BCRs are estimated as 

in the range of 0.7 to 0.9 and the investments would not be efficient anymore (See Figure 7.1 

for all the SPs together). 

Table 7.15: Sensitivity Analysis 
Scenario/ Discount rate 0% 5% 10% 12% 15% 20% 

1. Laupala Surjabedi SP FM (Bagerhat) 

Best estimate  5.5 3.8 2.7 2.3 1.9 1.5 

Costs +50% 2.7 1.8 1.2 1.1 0.9* 0.7* 

Costs +50%, benefits - 50% 1.8 1.3 0.9* 0.8* 0.6* 0.5* 
       

2. Singra Khal SP  DR-IRR (Brahmanbaria) 

Best estimate  4.6 3.3 2.4 2.2 1.9 1.5 

Costs +50% 3.1 2.2 1.6 1.5 1.2 1.0 

Costs +50%, benefits - 50% 1.5 1.1 0.8* 0.7* 0.6* 0.5* 
       

3. Digrir Char DR (Jamalpur) 

Best estimate  5.8 4.1 3.0 2.7 2.3 1.8 

Costs +50% 3.8 2.8 2.0 1.8 1.6 1.2 

Costs +50%, benefits - 50% 1.9 1.4 1.0 0.9* 0.8* 0.6* 
       

4. Padma Beel SP FMD (Khulna) 

Best estimate  5.0 3.4 2.3 2.1 1.7 1.3 

Costs +50% 3.3 2.2 1.6 1.4 1.1 0.9* 

Costs +50%, benefits - 50% 1.7 1.1 0.8* 0.7* 0.6* 0.4* 
       

5. Kasadah CAD  SP CAD (Manikgonj) 

Best estimate  4.6 3.3 2.4 2.1 1.8 1.4 

Costs +50% 3.1 2.2 1.6 1.4 1.2 0.9* 

Costs +50%, benefits - 50% 1.5 1.1 0.8* 0.7* 0.6* 0.5* 
       

6. Gobadia Buribari Khal WC (Noakhali) 

Best estimate  5.8 4.0 2.9 2.6 2.2 1.7 

Costs +50% 3.9 2.7 1.9 1.7 1.4 1.1 

Costs +50%, benefits - 50% 1.9 1.3 1.0 0.9* 0.7* 0.6* 
       

All  6 SPs       

Best estimate  5.0 3.5 2.5 2.2 1.8 1.4 

Costs +50% 3.3 2.3 1.6 1.4 1.2 0.9* 

Costs +50%, benefits - 50% 1.7 1.2 0.8* 0.7* 0.6* 0.5* 
       

* Not efficient  
 

Figure 7.1: BC Ratios Efficiency Frontier and Sensitivity Analysis for an Average Subproject  
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7.5 Social benefits 

Obviously, apart from providing benefits to agriculture, the subprojects would also create a 

number of direct and indirect benefits, which are not factored into the analysis, though this 

would increase benefits and should be kept in mind: 

 Social benefits which are largely intangible and difficult to quantify (e.g. in case of 

flood embankments) :  

- Avoidance of loss of human lives and livestock 

- Use as a refuge during the emergency period 

- Avoidance of damage to inventory/food grains/fodder during floods 

- Reducing stress and sufferings of flood victims 

 Poverty reduction through employment generation 

The subprojects generate substantial employment opportunities (through earthwork, for 

example), largely for the disadvantaged groups of people, and also for women (e.g. through 

LCS), especially during construction. Additionally, during repair and maintenance phase there 

are some extra employment. Obviously, this would have some implication to poverty 

reduction.  

7.6  Concluding Remarks–Sustainability of the Subprojects/WMCAs and Policy 

Implications 

            At the outset, it is not out of place to briefly reflect on the management of Small Scale 

Water Resources Development (SSWRD) in the context of the government policy, strategy, and 

reform initiatives.  

The National Water Policy (NWPo), approved in 1999, adopted the principles of 

integrated water resources management (IWRM) with emphasis on, among others, stakeholder 

participation and sustainable O&M through water management associations (WMAs). 

Accordingly, the guidelines for participatory water management (GPWM) was prepared, outlining 

arrangements for management transfer and local participation at all stages of project cycle. 

The National Water Management Plan (NWMP), prepared in 2001, focuses heavily on 

institutional development along with, among others, the promotion of optimal use of water 

resources. As per the NWPo, water is considered as an economic resource priced to represent 

its scarcity value and to provide motivation for its conservation. Cost recovery for flood 

control and drainage (FCD) projects was not envisaged in this policy. In the case of similar 

projects with irrigation component, water rates were applicable for O&M. 

In SSWRD projects, LGED collects upfront beneficiary contribution, equivalent to one 

year O&M costs, for all SP types. Few other agencies in Bangladesh are charging O&M cost; 

this has been indeed  a big challenge for LGED.  Following the guidelines for participatory 

water management (approved by the Ministry of Water Resources in 2000), LGED established 

Water Management Cooperative Association in each subproject, which is the main element of 

participation. But the issue is how to and who is to use this guidelines. Very few agencies so 

far appear to have used it. Following this, a sectoral review would be useful to explore the 

achievement in this regard and also to help manage the water sector sustainably.              
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7.6.1 Achieving Sustainability of the Subprojects and WMCAs - Policy Implications 

Following the above, LGED has developed an innovative approach by establishing 

Water Management Co-operative Associations (WMCAs) to ensure sustainable O&M. At the 

very initial stage during 1996-2002, LGED had to overcome many barriers to pursue such a 

ground-breaking effort. Although so far the development has been very encouraging, there are 

still problems in building completely a new institution (WMCA) full-proof in all respect. 

Because such an institution involves stakeholders and beneficiaries coming from various 

interest groups in the society. Interestingly, when comparing the first phase results with those 

obtained in the current study, the Project appears to have shown substantial progress and 

encouraging results. True, O&M has not yet developed up to an ideal level
14

; reasons are 

many. 

As also observed by similar studies (e.g. Islam et al 2008a) in the past, the success of 

the subprojects depends heavily on the performance of WMCAs and the success of the 

WMCAs depends heavily on their effective O&M activities. So all attention should be given to 

WMCAs for building necessary capacity in order to move forward sustainably.    

In fact, the process of organising stakeholders and beneficiaries hailing from different 

corners of the society into effective co-operative organizations, particularly complying existing 

cooperative rules is not an easy task. As the current study observes, lack of motivation on the 

part of beneficiaries, local politics, conflicts, and lack of commitment on the part of the 

WMCAs can be singled out as some of the main reasons for under-performance of some of the 

subprojects (e.g., Civil Hat Padma SP, Pabna; Gobadia Buribari Khal SP, Noakhali; and Singra 

Khal Subproject, Brahmanbaria). Almost all the subprojects encountered problems. Within a 

few years of implementation, the siltation problem, for example, became most common in 

khals, which remained largely unattended. The problem had worsened over time. Frequent 

breach of embankments and non-operation of some of the sluice gates were among other 

pressing problems for the FMD subprojects. Over and above, it appeared that some WMCAs 

were not keen in addressing the created problems presumably because of their perception that 

at some later stage, the government or the LGED might take up the job of rehabilitation. In 

many cases, beneficiaries showed little interest in assuming responsibility for maintenance. 

These have to be addressed in an effective way. Strong WMCA has no option in order 

to make the subprojects sustainable. Regular elections, regular meetings (annual and executive 

committee meetings) and discussion of the WMCA members and officials, exchange of views 

to address a problem (e.g. siltation, unlawful breaches  in embankments), follow-up meetings, 

frequent visits of LGED engineers, financial transparency and proper accounts maintenance, 

and a close monitoring mechanism from Headquarters are expected to go a long way to help 

work WMCAs efficiently.  

Above all, LGED‟s monitoring mechanism has to be strengthened through strong 

presence of LGED through Upazila Engineer, for example, even after the handover of the 

                                                           
14  This was also a common observation made by BUET-BIDS-delft hydraulics (2003):External Evaluation of 

SSWRD-I Project, June, Dhaka  
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subprojects to WMCAs. Strong presence of Socio-economist or Community Organizers from 

district or upazila level should be ensured in the WMCA management. As one of the prime 

responsibilities, LGED‟s IWRM unit should further strengthen its efforts in monitoring and 

providing the technical support to the completed subprojects and in continuously overseeing 

the performance of the WMCAs.  

Local government plays a powerful role in any development work at the grassroots 

level. It is of utmost importance that both WMCA and LGED establish intensive linkages with 

other  agencies responsible for development in geranial and water management in particular, 

such as the Department of Co-operatives (DoC), the Department of Agriculture Extension 

(DAE), Department of Fisheries, Bangladesh Academy for Rural Development (BARD), 

Bangladesh Water Development Board (BWDB) and NGOs. It is also important to build 

linkages between the WMCAs and the officers of line agencies who form the Upazila 

administration such as Department of Agriculture and Department of Fisheries. Even UDCC or 

DDCC can have a role to review performance of the WMCAs. This will play a significant role 

in helping towards sustainability of  the WMCAs vis-à-vis the subprojects.   

Previous studies (e.g. BUET-BIDS-delft hydraulics 2003 Study; Islam et al 2008a) 

indicated that micro credit and community development activities other than operation and 

maintenance of the water resources development schemes are stimulating to build dedication 

and ownership towards making a strong WMCA. Overall, to ensure sustainability, the 

subprojects and WMCAs require additional and continuous support enabling them to 

implementation of community development activities, through interagency co-operation. 

Effective participation at all project cycles is concomitant to sustainability. A 

permanent office of WMCA (by now most have one, while some of them are in a deplorable 

condition) helps members sitting together every now and then to discuss various issues related 

to the subprojects. It has been recognized that training has no option in order to develop any 

activity. Enhanced training on, among others, income generating activities (e.g. aquaculture), 

awareness building, modern technology, financial management, administration of co-

operatives and micro-credit facilities are essential for a successful WMCA vis-à-vis subproject. 

There will always be socio-political factors that will influence the performance of the 

WMCAs but local politics and conflicts have to be avoided at any cost. Strong leaderships 

have to be created. Regular savings and contribution of fixed deposits will not only help 

generating income but also help build ownership of organization. It has been observed that a 

strong WMCA usually has strong micro credit activities and vice versa. LGED needs to further 

strengthen its efforts in close and constant monitoring of project outcome towards poverty 

reduction and welfare of the people. For check and balance, an Advisory Board can be formed 

with members from civil society within the WMCA structure so that they can influence 

decision-making and one or two key personnel of WMCA cannot apply all controls - this can 

be ratified in an Annual General Meeting of WMCA.  

In order to address the problems resulting from top-down approaches to sustainability, 

community-based management is a potential solution to have direct control over the 
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management, and utilisation of local resources (e.g., water and fishery resources). The 

approach may be useful to address declining fisheries and degradation and control of water 

bodies (jalmohals) in the intervention areas and to increase the poor's access to the common 

resources. While LGED has overcome many barriers to development, there are lots more to 

work on. The WMCAs can take a unique role in developing fishery sector as a whole. For 

example, to address problems related to open water fishery one can take lessons from LGED‟s 

Sunamganj Community Based Resources Management Project (SCBRMP); accordingly, the 

WMCAs can be given responsibility of water bodies management in the subproject areas.  This 

is expected to serve the interests of the community of various stakeholders and beneficiaries at 

large to create a sustainable and promising development environment. Some of the small scale 

subprojects (e.g., FM ones) have had adverse impacts on open water fisheries. Like in the 

Sunamganj Project, alternative income generating activities (AIGAs) can be created to allow 

poor fishers to sustain income during off seasons.  

Climate change and climate change-induced impacts are critical issues in respect of any 

development activities. The climate change will have most adverse impact on water sector, in 

terms of, among others, shortage of water (droughts), excess of water (flooding) and sea level 

rise (tidal surge). Because of this, one has to be careful in planning and designing of water 

infrastructure projects in future. Incorporation of climate change and its impacts in future water 

management activities is imperative in order to avoid wastage of scarce resources. Soil and 

water salinity are another crucial dimension of climate change. Progress in respect to flood and 

salinity resistant paddy verities have to be further stepped up. In future, LGED may consider 

implementing projects in locations as per country‟s hydrological zones.  

Despite many limitations, the fifteen small scale water projects under study resulted in 

higher income through increased crop production and higher per acre yields in both the boro 

and aman seasons. Cropping intensity also substantially increased in the project villages. The 

situation in the post-project periods with respect to inundation, flood levels and irrigation 

appeared to have improved substantially. The drainage system also generally improved even 

though there has been the problem of siltation. Surprisingly though, despite many limitations 

of the WMCAs (e.g., malfunction of WMCAs, lack of O&M activities, inadequate funds and 

participation), an overwhelming proportion of the respondents perceived the water 

management facilities to have largely improved. A note of caution is in order. As also in the 

case of other variables, not all the impacts may be fully attributable to the project interventions 

alone. 

  Both from financial and economic points of view, the investments for all the selected 

subprojects were found to be highly viable (BCRs in the range of 2.1 to 2.7). Even for the 

assumption of 50 percent cost increase, BCRs are in the range of 1.1 to 1.8, again greater than 

1 and thus all the subproject investments still become beneficial and efficient.   

Finally, as also observed in Islam et al (2014;2008a), towards faster growth in crop 

production and farm income, prices of seeds, fertilizer, pesticides, diesel and electricity for 

irrigation should be strictly monitored through enhancement of marketing system. This is 
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important to make farm activities profitable and thereby making the subprojects sustainable. 

Higher access to modern technology and institutional credit is also essential for the promotion 

of balanced use of material inputs. Adequate availability of inputs free from adulteration and 

fair prices of farm products at the local markets should be ensured. The bargaining power of 

the farming community needs to be enhanced through suitable mechanism created through 

strong presence and leadership of the WMCAs. Above all, regular maintenance of the physical 

infrastructures must be ensured through making WMCAs stronger and sustainable.  
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APPENDX A: APPENDX TABLES   
 

 

Chapter 1   
 

Table A1.1 : List of 15 SPs for IMED Evaluation Study 

 

Division District Upazila Union Subproject ID & Name 
Subproject 

Type 

Barisal 
Patuakhali Bauphal Dhulia 1.  SP22027 Dhulia Subproject FMD 

Pirojpur Nazirpur  Sreeramkathi 2.  SP22034 Sreeramkathi SP FMD 

Chittagong  
Brahmanbaria Nasirnagar  Gokarna 3.  SP23051 Singra Khal SP DR&IRR 

Noakhali Sadar  Niazpur 4.  SP25317 Gobadia-Buribari Khal  SP WC 

Dhaka 

Dhaka  Keraniganj  Taranagar 5.  SP23102 Sirajnagar-Dewli SP FMD&WC 

Jamalpur Islampur Char Putimari & Goalini 6.  SP23052 Digrir Char SP DR 

Manikgonj Shibalay  Sibaloy 7.  SP23108 Kasadah CAD SP CAD 

Narayangonj Araihazar Brahmondi 8.  SP23061 Daibari-Barokhal SP FMD&WC 

Sirajganj Shajadpur Porjona 9.  SP23101 Bachra Beel SP FMD 

Khulna 
Khulna  Rupsha Naihati 10.  SP21011 Padma Beel SP FMD 

Bagerhat Sadar    Baruipara 11.  SP25198 Laupala-Surjabedi SP                     FM 

Magura Sadar  Jagdal 12.  SP24118 Lakshmipur Khal SP FMD 

Rajshahi Pabna Iswardi  Pakshi 13.  SP25261 Civil Hat-Padma SP FMD&WC 

Rangpur 
Rangpur Mithapukur  Milanpur 14.  SP25321 Harol Beel SP FMD 

Gaibandha Shaghata  Ghuridaha & Kamalerpara    15.  SP23092 Pachabasta-Tenachira SP DR&WC 

 

 

Chapter 2: Socio economic   
 

Table : A2.1  Distribution of Sample Households by Landholding Size in Study Areas 

HH category by landholding size 

(Agricultural land owned in acre) 

Project area Control area 

Number % Number % 

Landless (0-0.49) (LL) 61 23.5 26 20.8 

Marginal farmer (0.50-0.99) (MRF) 45 17.3 23 18.4 

Small farmer (1.0-2.49) (SF) 82 31.5 47 37.6 

Medium farmer (2.50-7.49) (MF) 56 21.5 25 20.0 

Large farmer (7.50+) (LF) 16 6.2 4 3.2 

Total 260 100.0 125 100.0 

Source:  SSWRDSP Evaluation Study 2014.  

 
Chapter 4 : Water Management    

 

 

Table A4.1 : Participation of Respondents in Maintenance Activities of SPs  

Participation by means of  
Distribution of respondent households 

Number (Yes)  %  

Giving cash money 148 39.4 

Providing materials - 0.0 

Working for wage 110 29.3 

Providing voluntary services 118 31.4 

All 376 100.0 

Total respondents reporting any participation in 

maintenance so far 

224 59.6 

Source:  SSWRDSP Evaluation Study 2014.  
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Table A4.2: Reason of bad or deplorable present condition (15 SP) 

Reason of bad or deplorable condition of present SP 

components 

Number of 

responses 

% 

Khal/Channel/Irrigation canals/pipe 

1 Canal siltation, reduced water depth  and barrier to 

navigation   

79 58.5 

2. Canal bank erosion 

 

29 21.5 

3  Inadequate water/inadequate depth  in canal 27 20.0 

Total responses  135 100.0 

Embankment 

1. Break/breach in embankment 99 90.8 

2. Height of embankment reduced  10 9.2 

Total responses 109 100.0 

Structures/sluice gates/culverts 

1. Sluice gate not working properly  30 27.5 

2. Siltation at sluice gates causes reduced flow of water  28 25.7 

3. Handles of sluice gates rusted  11 10.1 

4. Sluice gates rusted 10 9.2 

5. Lack of soils at both sides of sluice gates/Blocks both 

sides of sluice gates broken  

30 27.5 

Total responses 109 100.0 

Source:  SSWRDSP Evaluation Study 2014.  

 

Table A4.3: Problems Faced during the Identification & Implementation of SPs 

Major problems faced during Inception stage Number of 

responses 

% 

1. Conflict on earthwork  14 7.5 

2. Conflict on WMCA/LCS formation 20 10.7 

3. Conflict on WMCA office place 10 5.3 

4. Problems in collection of initial subscription 94 50.3 

5. Non-cooperation of WMCA President/resignation of 

WMCA President  

32 17.1 

6. Lack of unity among villagers  17 9.1 

All 187 100.0 

Major problems faced during Implementation stage   

1. Corruption and lack of transparency in fund collection/ 

savings collection 

65 39.9 

2. Mismanagement of sluice gate operation 32 19.6 

3. Problem regarding WMCA office place  28 17.2 

4. Faulty earthwork at embankments  12 7.4 

5. Death of WMCA President/ Resignation of WMCA 

President led to WMCA/LCS inactive  

26 16.0 

All 163 100.0 

Source:  SSWRDSP Evaluation Study 2014.  
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Table A4.4 : Distribution of Respondents by WMCA Membership by Type of SPs 

Type of SP 
% of respondents as 

General members Committee members All 

CAD 5.1 6.1 5.2 

DR 13.8 9.1 13.3 

DR&WC 8.3 6.1 8.0 

FMD 37.3 42.4 38.2 

FMD&WC 26.3 36.4 27.3 

WC 9.2 .0 8.0 

All 100.0 100.0 100.0 

Source:  SSWRDSP Evaluation Study 2014.  

 

Table A4.5 : Suggestions Made by Respondents towards Better Functioning of Subproject 

Suggestions 
Distribution of responses* 

No. % 

Make WMCA more effective 141 20.5 

Make WMCA‟s members more responsible 114 16.6 

Ensure regular payment of all types of tax 15 2.2 

Ensure regular maintenance of canals/embankments/regulators 125 18.2 

Form better executive committee of WMCA  25 3.6 

Hold regular meeting 171 24.9 

Ensure transparency of accounts 97 14.1 

All (N=260) 688 100.0 

*  Multiple responses. 

Source:  SSWRDSP Evaluation Study 2014.  

Chapter 5 : Fisheries  

Table A5.2 : Involvement of Women in Aquaculture Practice 
Particulars of Women   

involvement in aquaculture 
Involvement of Women in Aquaculture Practice 

Project area Control area 

Before After PPC Before After PPC 

No % No % No % No % 

Pond preparation 22 18.2 24 19.7 +1.5 12 26.7 14 31.1 +4.4 

Application of fish feed 115 95.0 122 100.0 +5.0 43 95.6 45 100.0 +4.4 

Application of fertilizer 31 25.6 34 27.9 +2.3 10 22.2 13 28.9 +6.7 

Guarding 48 39.7 51 41.8 +2.1 20 44.4 28 62.2 +17.8 

Keeping accounts 8 6.6 14 11.5 -4.9 4 8.9 4 8.9 0.0 

All 121 100.0 122 100.0 - 45 100.0 45 100.0 - 

PPC – percentage points change  
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Chapter 7 : Financial and Economic Analyses  

Chapter 7 : Appendix Tables - Financial and Economic Analyses  

Table A7.1 : Cost stream data for 15 subprojects 
District UZ SP - ID Subproject  

Cost stream data for years (%) 

 

Total 

(000 TK)  

O & M 

(%) 

2003 2004 2005 2006 2007 2008   

Bagerhat Sadar SP25198 1. Laupala-Surjabedi SP FM    .20 .50 .30 12158 2 

Brahmanbaria Nasirnagar SP23051 2. Singra Khal SP  DR-IRR  1.0     7548 3 

Dhaka  Keraniganj SP23102 3.Sirajnagar-DewliFMD&WC  .20 .50 .30   20306 2 

Gaibandha Shaghata SP23092 4PachabastaenachiraDR&WC  .30 .70    9988 2 

Jamalpur Islampur SP23052 5. Digrir Char DR  1.0     4042 3 

Khulna  Rupsha SP21011 6. Padma Beel SP FMD .20 .50 .30    5792 2 

Magura Sadar SP24118 7. Lakshmipur Khal SPFMD   .20 .50 .30  5677 2 

Manikgonj Shibalay SP23108 8. Kasadah CAD  SP CAD  .20 .50 .30   17412 3 

Narayangonj Araihazar SP23061 9.DaibariBarokhaliFMD& WC  .20 .50 .30   10069 2 

Noakhali Sadar SP25317 10. GobadiaBuribari Khal WC    .30 .70  15250 2 

Pabna Iswardi SP25261 11Civil HatPadmaFMD& WC    .20 .50 .30 5581 2 

Patuakhali Bauphal SP22027 12. Dhulia Subproject FMD .20 .50 .30    1198 2 

Pirojpur Nazirpur SP22034 13. Sreeramkathi SP FMD .20 .50 .30    10293 2 

Rangpur Mithapukur SP25321 14. Harol Beel SP FMD    .20 .50 .30 23190 2 

Sirajganj Shajadpur SP23101 15. Bachra Beel SP FMD  .20 .50 .30   8272 2 

 

Conversion of cost estimates markets prices to their true economic values in 

shadow prices   
 

Table A7.2: Conversion Factors for estimating shadow prices of agricultural outputs 
Item Conversion Factor a/ 

L. Aus (Paddy) 0.95 

HYV Aus (Paddy) 0.95 

B. Aman (Paddy) 0.95 

L. T. Aman (Paddy) 0.95 

HYV Aman (Paddy) 0.95 

L. Boro (Paddy) 0.95 

HYV Boro 0.95 

 

Rice straw:  

HYV 0.78 

Local 0.78 

 

Wheat 0.92 

Potato 1.00 

Jute b/ 0.95 

Jute sticks 0.78 

Sugarcane 0.78 

Pulses (masur) 0.96 

Oil seed (rape &. mustard) 0.78 

Spices (anion) 1.00 

Vegetable (radish) c/ 1.00 

Tobacco d/ 0.78 

Source: Master Plan Organization (MPO) 1987. 
Notes :  

For relevant values, see  MPO 1987 

a/ Unless otherwise noted, the source is: A.R. Bhuyan et al  1985. 
b/ Source: T. L. Hutcheson 1985  

c/ Source: BADC Agro-Services Centre Division. 

d/1983 Price. Source: Agricultural Marketing Directorate. 
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Table A7.3 Conversion Factors for estimating shadow prices of project costs 
Item Conversion factor 1/ 

Skilled labor (building construction) 0.78 

Unskilled labor (earthwork-Embankments, canals 

digging/re-excavation) 

0.75 

Vehicles and components 0.71 

Cart bridge (total) .71 

Project building (total) .74 

Physical contingencies .78 

Engineering and administration .78 

Engine, pump and accessories 0.61 

Liner, screen 0.57 

Sinking   

 

Materials  

Regulator 0.69 

Canal structures .69 

Mechanical and electrical 0.77 

Pump station 0.71 

  

Pumping cost, Major FCD of FCDI project 1.27 

Pumping cost, minor irrigation (diesel ) 0.81 

Source: Master Plan Organization (MPO) 1987. 

Notes:  

For relevant values, see MPO 1987 

1/ Unless otherwise noted, the source is: A. R. Bhuyan et al 1985.  

 

Table A7.4 : Conversion Factors for shadow pricing of material costs  
Items Conversion factor a/ 

Building   

Cement .77 

Bricks .78 

M.S . Rod .54 

Others .78 

Regulator  

Cement .77 

Bricks .78 

Steel .54 

Others .78 

Pump Station  

Cement .77 

Bricks .78 

Steel .54 

Others .78 

Canal Structures   

Cement .77 

Bricks .78 

Steel .54 

Others .78 

Cart Bridge   

Cement .77 

Bricks .78 

Steel .54 

Others .78 

Source: Master Plan Organization (MPO) 1987. 

Notes:  

For relevant values, see  MPO 1987 

a/ Source is A. R. Bhuyan, et al 1985.  
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A7.5 Benefits Cost Flow: Laupala FM, Surjabedi SP (Bagerhat)  

  

Discount 

rate 
12% 

Bagerhat 
  

Year 
Calendar 

Year 
Costs Benefits 

Net 

benefits: 

benefits-

costs 

Discounted 

costs 

Discounted 

benefits  

Discounted 

net 

benefits 

  

1 2006 2432 0 -2432 2432 0 -2432   

2 2007 6079 0 -6079 5428 0 -5428   

3 2008 3648 0 -3648 2908 0 -2908   

4 2009 243 2754 2511 173 1960 1787   

5 2010 243 4131 3888 154 2625 2471   

6 2011 243 5508 5265 138 3125 2988   

7 2012 243 5508 5265 123 2791 2667   

8 2013 243 5508 5265 110 2492 2382   

9 2014 243 5508 5265 98 2225 2126   

10 2015 243 5508 5265 88 1986 1899   

11 2016 243 5508 5265 78 1773 1695   

12 2017 243 5508 5265 70 1583 1514   

13 2018 243 5508 5265 62 1414 1351   

14 2019 243 5508 5265 56 1262 1207   

15 2020 243 5508 5265 50 1127 1077   

16 2021 243 5508 5265 44 1006 962   

17 2022 243 5508 5265 40 898 859   

18 2023 243 5508 5265 35 802 767   

19 2024 243 5508 5265 32 716 685   

20 2025 243 5508 5265 28 640 611   

 Sum 16290 89505 73215 12147 28427 16280 NPV 

             2.34 B/C ratio 

 
            14.4% 

Estimated internal 
rate of return 
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 A7.6 Benefits Cost Flow: Singra Khal DR&IRR SP (Brahmanbaria): 
 

Discount 

rate 
12% 

Brahmanbaria 
  

Year 
Calendar 

Year 
Costs Benefits 

Net 

benefits: 

benefits-

costs 

Discounted 

costs 

Discounted 

benefits  

Discounted 

net benefits 
  

1 2004 7548 0 -7548 7548 0 -7548  

2 2005 226 1501 1275 202 1340 1138  

3 2006 226 2251 2025 180 1794 1614  

4 2007 226 3001 2775 161 2136 1975  

5 2008 226 3001 2849 144 1907 1764  

6 2009 226 3001 2923 128 1703 1575  

7 2010 226 3001 2997 114 1520 1406  

8 2011 226 3001 3071 102 1357 1255  

9 2012 226 3001 3145 91 1212 1121  

10 2013 226 3001 3219 81 1082 1001  

11 2014 226 3001 3293 73 966 893  

12 2015 226 3001 3367 65 863 798  

13 2016 226 3001 3441 58 770 712  

14 2017 226 3001 3515 52 688 636  

15 2018 226 3001 3589 46 614 568  

16 2019 226 3001 3663 41 548 507  

17 2020 226 3001 3737 37 490 453  

18 2021 226 3001 3811 33 437 404  

19 2022 226 3001 3885 29 390 361  

20 2023 226 3001 3959 26 348 322  

  Sum 11842 54769 52991 9213 20168 10955 NPV 

              2.19 B/C ratio 

              16.2% 
Estimated internal rate 

of return 
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A7.7 Benefits Cost Flow: Digrir Char DR SP (Jamalpur) :  

 

Discount 

rate 
12% 

Jamlpur 

  

Year 
Calendar 

Year 
Costs Benefits 

Net 

benefits: 

benefits-

costs 

Discounted 

costs 

Discounted 

benefits  

Discounted 

net benefits 
  

1 2004 4042 0 -4042 4042 0 -4042   

2 2005 121 1000 879 108 893 785   

3 2006 121 1500 1379 96 1196 1099   

4 2007 121 2000 1879 86 1424 1337   

5 2008 121 2000 1953 77 1271 1194   

6 2009 121 2000 2027 69 1135 1066   

7 2010 121 2000 2101 61 1013 952   

8 2011 121 2000 2175 55 905 850   

9 2012 121 2000 2249 49 808 759   

10 2013 121 2000 2323 44 721 678   

11 2014 121 2000 2397 39 644 605   

12 2015 121 2000 2471 35 575 540   

13 2016 121 2000 2545 31 513 482   

14 2017 121 2000 2619 28 458 431   

15 2018 121 2000 2693 25 409 384   

16 2019 121 2000 2767 22 365 343   

17 2020 121 2000 2841 20 326 307   

18 2021 121 2000 2915 18 291 274   

19 2022 121 2000 2989 16 260 244   

20 2023 121 2000 3063 14 232 218   

  Sum 6341 36500 40223 4933 13440 8507 NPV 

              2.72 B/C ratio 

              22.5% 
Estimated internal rate of 

return 
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A7.8 Benefits Cost Flow: Padma Beel FMD SP (Khulna).  

 

Discount 

rate 
12% 

Khulna 

  

Year 
Calendar 

Year 
Costs Benefits 

Net 

benefits: 

benefits-

costs 

Discounted 

costs 

Discounted 

benefits  

Discounted 

net benefits 
  

1 2003 1158 0 -1158 1158 0 -1158   

2 2004 4054 0 -4054 3620 0 -3620   

3 2005 5792 0 -5792 4617 0 -4617   

4 2006 116 2003 1887 83 1426 1343   

5 2007 116 3004 1961 74 1909 1835   

6 2008 116 4006 2035 66 2273 2207   

7 2009 116 4006 2109 59 2030 1971   

8 2010 116 4006 2183 52 1812 1760   

9 2011 116 4006 2257 47 1618 1571   

10 2012 116 4006 2331 42 1445 1403   

11 2013 116 4006 2405 37 1290 1252   

12 2014 116 4006 2479 33 1152 1118   

13 2015 116 4006 2553 30 1028 998   

14 2016 116 4006 2627 27 918 891   

15 2017 116 4006 2701 24 820 796   

16 2018 116 4006 2775 21 732 711   

17 2019 116 4006 2849 19 653 635   

18 2020 116 4006 2923 17 583 567   

19 2021 116 4006 2997 15 521 506   

20 2022 116 4006 3071 13 465 452   

  Sum 12976 65097 31139 10053 20674 10621 NPV 

              2.06 B/C ratio 

              12.1% 
Estimated internal rate 

of return 
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A7.9 Benefits Cost Flow: Kasadah CAD SP (Manikgonj) 

 

Discount 

rate 
12% 

Manikgonj 

  

Year 
Calendar 

Year 
Costs Benefits 

Net 

benefits: 

benefits-

costs 

Discounted 

costs 

Discounted 

benefits  

Discounted 

net benefits 
  

1 2004 3482 0 -3482 3482 0 -3482   

2 2005 8706 0 -8706 7773 0 -7773   

3 2006 5224 0 -5224 4165 0 -4165   

4 2007 522 3756 3234 372 2673 2302   

5 2008 522 5633 3308 332 3580 3248   

6 2009 522 7511 3382 296 4262 3966   

7 2010 522 7511 3456 264 3805 3541   

8 2011 522 7511 3530 236 3398 3161   

9 2012 522 7511 3604 211 3034 2823   

10 2013 522 7511 3678 188 2709 2520   

11 2014 522 7511 3752 168 2418 2250   

12 2015 522 7511 3826 150 2159 2009   

13 2016 522 7511 3900 134 1928 1794   

14 2017 522 7511 3974 120 1721 1602   

15 2018 522 7511 4048 107 1537 1430   

16 2019 522 7511 4122 95 1372 1277   

17 2020 522 7511 4196 85 1225 1140   

18 2021 522 7511 4270 76 1094 1018   

19 2022 522 7511 4344 68 977 909   

20 2023 522 7511 4418 61 872 811   

  Sum 26286 122054 47630 18382 38764 20382 NPV 

              2.11 B/C ratio 

              12.9% 
Estimated internal rate of 

return 
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A7.10 Benefits Cost Flow: GobadiaBuribari Khal WC SP (Noakhali) 
 

Discount 

rate 
12% 

Noakhali 

  

Year 
Calendar 

Year 
Costs Benefits 

Net 

benefits: 

benefits-

costs 

Discounted 

costs 

Discounted 

benefits  

Discounted 

net benefits 
  

1 2006 4575 0 -4575 4575 0 -4575   

2 2007 10675 0 -10675 9531 0 -9531   

3 2008 305 3500 3195 243 2790 2547   

4 2009 305 5250 4945 217 3737 3520   

5 2010 305 7000 5019 194 4449 4255   

6 2011 305 7000 5093 173 3972 3799   

7 2012 305 7000 5167 155 3546 3392   

8 2013 305 7000 5241 138 3166 3028   

9 2014 305 7000 5315 123 2827 2704   

10 2015 305 7000 5389 110 2524 2414   

11 2016 305 7000 5463 98 2254 2156   

12 2017 305 7000 5537 88 2012 1925   

13 2018 305 7000 5611 78 1797 1718   

14 2019 305 7000 5685 70 1604 1534   

15 2020 305 7000 5759 62 1432 1370   

16 2021 305 7000 5833 56 1279 1223   

17 2022 305 7000 5907 50 1142 1092   

18 2023 305 7000 5981 44 1020 975   

19 2024 305 7000 6055 40 910 871   

20 2025 305 7000 6129 35 813 777   

  Sum 20740 120750 82074 16080 41275 25194 NPV 

              2.57 B/C ratio 

              18.4% 
Estimated internal rate of 

return 
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A7.11 Benefits Cost Flow: 6 Subprojects  
 

Discount 

rate 
12% 

6 Subprojects 

   

Year 
Calendar 

Year 
Costs Benefits 

Net 

benefits: 

benefits-

costs 

Discounted 

costs 

Discounted 

benefits  

Discounted 

net benefits 
  

1 2003 1866 0 -1866 1866 0 -1866   

2 2004 27991 0 -27991 24992 0 -24992   

3 2005 8086 4354 -3732 6446 3471 -2975   

4 2006 8086 5805 -2281 5755 4132 -1624   

5 2007 12440 8708 -3732 7906 5534 -2372   

6 2008 3110 11610 8500 1765 6588 4823   

7 2009 1533 14513 12980 777 7353 6576   

8 2010 1533 21770 20237 693 9848 9154   

9 2011 1533 29026 27493 619 11723 11104   

10 2012 1533 29026 27493 553 10467 9914   

11 2013 1533 29026 27493 494 9346 8852   

12 2014 1533 29026 27493 441 8344 7904   

13 2015 1533 29026 27493 393 7450 7057   

14 2016 1533 29026 27493 351 6652 6301   

15 2017 1533 29026 27493 314 5939 5626   

16 2018 1533 29026 27493 280 5303 5023   

17 2019 1533 29026 27493 250 4735 4485   

18 2020 1533 29026 27493 223 4227 4004   

19 2021 1533 29026 27493 199 3775 3575   

20 2022 1533 29026 27493 178 3370 3192   

  Sum 83041 415072 332031 54496 118257 63761 NPV 

              2.17 B/C ratio 

              12.8% 
Estimated internal 

rate of return 
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APPENDIX B : SPECIFIC FEATURES  RELATED TO 15 SUBPROJECTS 

In order to understand the selected subprojects and their resulting impacts, it is worth describing some 

specific features related to the subprojects, largely drawn on feasibility reports and unstructured field 

notes prepared by the field investigators during the impact survey.  

 

1. Laupala FM, Surjabedi SP FM (Bagerhat)  

The Laupala-Surjabedi subproject is located on the south, east and west bank of Bhairab river in 

Baruipara union. The road cum embankment along the bank of Bhairab river makes east-west and south 

boundary of the Subproject.  
 

There are five khals in the subproject area through which the tidal saline water used to enter the project 

area and damage the existing aman and boro crops by high tide especially during the full moon and new 

moon. The crops in the area used to be damaged through these three khals. Sometimes there was 

intrusion of saline tidal water by overtopping the embankment at certain places. Construction of the 

structures and re-sectioning of embankment was expected to stop intrusion of saline water. The 

regulators were needed for draining out the area during excessive rainfall.  
 

The subproject gross benefited area is 760 ha and net benefited area is 646 ha.  
 

The major physical works included: 

• Resectioning of embankment for a total length of 3.1 km  along the right bank of Bhairab river 

• Laupala khal regulator 2v (1.5m ´ 1.8m) 

• Surjabedi khal regulator (1 vent 1.5m´1.8m) 

• Panchur khal pipe sluice (1 vent) 

• 1.87 ha land acquisition would be required 

• Cost of O&M shed is also included 
 

2. Singra Khal subproject DR&IRR (Brahmanbaria):  

The Singra Khal subproject is a drainage and irrigation type SP. It is situated in Nasirnagar under 

Brahmanbaria District. The SP consists of six benefited villages with total households of 1130. The key 

element of the SP is reexcavation of 6 Km khal. 
 

3. Sirajnagar-Dewli SP FMD&WC (Dhaka):  

Neemtoli Bhawal Khal comes from the river Buriganga and passes through six villages and falls into 

the Kalmarchar-Kalatia khal situated to the south. The Bewta khal comes from the river Buriganga of 

the north-east side, and passes through two villages and falls to the Neemtoli-Bhawal Khal of 

Sirajnagar. The two khals used to be then silted and filled up. It was the demand of local people that the 

two khals are re-excavated with at least three sluice gates which could prevent water logging. The local 

people also demanded that an embankment should be constructed from Sirajnagar to Bewta village. The 

construction of the sluice gates would also promote fish culture, apart from increased crop production 

by preserving water in dry season. 

 

The benefited land of the proposed subproject Sirajnagar-Dewli Flood Management and Drainage 

(FMD) is about 750 ha. 
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4. Pachabasta-Tenachira SP DR&WC (Gaibandha) :  

The Pachabasta-Tenachira subproject is of a drainage and water conservation type. It is situated in 

Saghata upazila under Gaibandha District. The SP consists of nine benefited villages with total 

households of 3665. The key element of the SP is reexcavation Khal of 3 Km with one slice gate. 

 

5. Digrir Char subproject DR (Jamalpur) :  

The subproject was supposed to solve the following problems: 

(a) Drainage congestion in the “Boisha Beel” during monsoon. 

(b) Delayed drainage of the area after monsoon for which Rabi cropped area is limited, and . 

(c) Standing crop damage due to early monsoon through. 

            - Construction of 200 meter pucca drain to connect Boisha Beel with Dasani River  for drainage  

               improvement.  

             - Construction of 1 no. Regulator at the outlet point. 
 

6. Padma Beel Subproject, FMD ( Khulna).  

The Padma Beel FMD subproject covered six villages in Rupsha Upazila under  Khulna District. The 

project area covers 2100 acres of land. Padma Beel Khal originates from Patharghata village and falls 

into Atharobanki river through Patharghata, East Tillak, Naihati and Nehalpur villages. The total area of 

the khal in the project area is 7.5 km., of which local people wanted 5.5 km re-excavation.  The project 

area used to suffer mainly flash flood water. Stakeholders wanted reexcavation of Padma Beel Khal and 

Padma Beel to protect crops and assets from flash flood.  

 

Due to heavy siltation, water could not enter into the southern part of the area at all. During the high 

tide, water depth increased to 40-60cm. Local people suggested for the construction of regulator at the 

northern boarder of the area on Padma Beel Khal at Nehalpur Village. Reexcavation of the khal would 

allow farmers grow rice in the aus and boro seasons in the year. 
 

7. Lakshmipur Khal SP FMD (Magura) :  

The original proposal of the local people was for a Flood Management and Drainage Subproject. with a 

gross area of 1100 ha, intended to  improve drainage by re-excavating internal khal inside the 

subproject area to protect from abrupt monsoon flood by constructing a regulator at the outfall of the 

Lakhmipur Khal. 
 

The subproject is located on the east side of the Jessore-Magura highway.  The subproject is bounded 

by the Jessore-Magura highway on the west, Jagla-Jagdal partially pucca feeder road on the south and 

rural roads on the east and north. The subproject is drained by Lakhmipur khal which connects a 

depression in the central part of the subproject namely Tetur Beel into the Fatki river in the south west. 

There was a 3-vent (1 vent-1.50m x 1.80m x 1.80m) and 2 vent-1.20m x 1.50m) existing regulator for a 

large catchment area which was actually a barrier for the whole drainage system in the area and the 

beneficiaries wanted to dismantle the regulator. During the onset of monsoon flood, water from the 

Fayki river which is connected with the Nebaganga river, enters into the area and filled up the Tetur 

Beel area surroundings and thus used to damage the Boro cultivation. Again during peak dry periods, 

water flows out of the beel through the Lakshmipur khal and the farmers could not utilize surface water 

for Boro/Rabi cultivation. The subproject interventions through constructing a regulator would prevent 
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entry of flood water to protect Aman and would provide supplementary irrigation if needed. The 

reexcavation of khal would relieve water logging in the area especially in the monsoon and would 

increase the storage capacity of the khal so as to provide supplementary irrigation. 
 

8.. Kasadah CAD  SP (Manikgonj) :  

The subproject Command Area Development SP. The subproject lies in Sibalay union of Sibalay 

upazila, of Manikganj District.  The subproject is located on the left bank of Jamuna river in north 

central region of eight hydrological regions of Bangladesh. The main problem regarding 

hydrology/hydraulics of the subproject were : i) inadequate sources of water for dry season irrigation, 

ii) high seepage loss of water in existing earthen canal system, and iii) poor ground water quality and its 

extraction is barely cost effective. 

 

The major components of the subproject are construction of R.C.C. canals, distribution boxes, intake 

structures, check structure, control structure, Kasadah Khal WRS, O&M shed and canal earth work for 

dry season irrigation.  
 

The gross area of the subproject is about 460 ha with the residents of 846 households.  
 

9. Daibari-Barokhal SP FMD&WC (Narayangonj) :  

The subproject lies on the left bank of Old Brahmaputra River. The Narsingdi-Modonpur road passing 

in the north-east direction along the SP area makes the eastern boundary, the village road connecting 

Lengardhi Bazar with Monohordi bridge on Daibari khal makes the north boundary and north-west 

boundary. Baliapara Bazar to Provakardi Bazar road makes the southern boundary of the SP area. 

 

The villagers/beneficiaries of the subproject area observed that there existed no perennial water sources, 

so water could not be conserved in the khal bed for their boro cultivation. As a result, they did not want 

to construct water retention structure. They also stated that the structure would check siltation that 

would affect their land fertility. In the subproject area there exist drainage problem for which they could 

not cultivate broadcast aman. The people of the subproject area wanted re-excavation of the khal for 

proper drainage. Proper drainage would also save standing boro from inundation.  

 

The subproject was expected to facilitate cultivation of IRRI Boro two times in a year. The farmers 

would be able to cultivate T. and B. Aman at least once in a year. Re-excavation of khals would allow 

drainage of subproject area early. It would help in removing drainage congestion and early facilitating 

crop cultivation. The improved drainage would also reduce the flood duration.  
 

10.GobadiaBuribari Khal SP WC (Noakhali) :   

 The key elements for this subproject are: 

• subproject type - Water Conservation 

• subproject gross benefited area – Adjusted to 850 ha 

• subproject net benefited area – 732 ha. 

 

Noakhali khal is a prominent khal used for drainage of large part of Noakhali district including the 

proposed SP area.  
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Agricultural lands in the SP area are mostly medium high to medium low. In aus and aman seasons, 

farmers virtually did not go for agriculture because land remains inundated during this crop season. 

They practically used to go for the production of boro rice with large area drought affected. 

The main crop boro suffered so much from drought that the people wanted for irrigation facilities along 

the sides of khals with the provision of water retention in the khal system. They also wanted 

reexcavation of Jadumoni and Shantar khals with a view to increasing the volume of water retention 

which would also facilitate further drainage improvement. So, it was important to increase the existing 

retention capacity in Jadumoni and Shantar khals. Retention of water in the khals would require two 

WRS with the capacity of full discharge. Such structures would practically allow the conveyance of the 

existing khals unaltered.  

11. Civil Hat-Padma SP FMD &WC (Pabna)  

The Sivilhat-Padma subproject is a flood management and drainage and water conservation subproject, 

which includes two components e.g. (i) Construction of one regulator at the Sivilhat village (ii) Re-

excavation of Sivilhat Padma khal and its branch khal and (iii) construction one O&M shed. 
 

The gross area of the subproject is about 367 ha and net benefited area is 294 ha. The subproject 

consists of 4 villages having 3459 households. The subproject covers namely Pakshi, Sivilhat, Juktitula 

and Baghoil villages in Pakshi Unions.  

The key elements for this subproject are: 

 Regulator (1V) on Sivilhat Khal: 1 No. 

 Reexcavation of Sivilhat  Khal   

 O & M Shed for WMCA :  1No 

 Construction of drainage structure on Sivil Hat (with 2 Nos. of RCC pipes each structure) :  2 

Nos.   

12. Dhulia subproject  FMD (Patuakhali) 

Deuli Subidkhali DR and WC subproject is a Flood Management and Drainage subproject. The main 

problem regarding hydrology /hydraulics of the subproject was related to water logging due to having 

the western end of Golkhali khal closed and lack of irrigation water for dry season. It aimed to improve 

early monsoon/ monsoon season drainage apart from water conservation in dry season. The subproject 

is comprised of 04 villages under Deuli Subidkhali Union in Mirzagonj upazila. It is located on the 

right bank of Paira River in south west region of eight hydrological regions of Bangladesh. 
 

The key elements for this subproject were: 

• subproject type – Drainage Improvement and Water Conservation 

• Re-excavation of   Golkhali khal – 6.35 Km 

• Construction of flood control tidal Regulator – 1 No. 

• Subproject gross benefited area – 938 ha. 

• Subproject net benefited area – 500 ha. 

 

The major objectives of the subproject were as follows: 

(i) to increase food production with high yielding varieties of crops by managing flood and improving 

drainage.    

(ii) to alleviate poverty in the subproject area through increased agricultural production. 
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13. Sreeramkathi SP FMD (Pirojpur) 

The subproject area consists of nine villages under Sreeramkathi Union Parishad.  The area of this 

subproject is about 2100 acres with 592 householders. It was expected that eighty percent households 

would be benefited by the intervention. 
 

The major elements of the SP comprised the following water resource structures : 

1. Re-excavate and maintain the Chowgacha, Chowthaimahal, Buchakathi, Chorkhola, Khaijurtala, 

Nailtala, Dariabad, Ghospara, Pajrapara, Kamuar, Fakirbari and Suta khals with appropriate section, 

depth and width. The total length of all the khals were about eleven km.  

2. Construct a fish friendly sluice gate at off take of  Chowgacha khal. 

3. Construct five km of embankment 

4. Close the mouth of Chorkhola, Pajrapara, Ghoshkathi, Buchakathi, Moukhali and Kudirbari khals 

which were of little use for navigation. 
 

The major problem of the subproject area was excessive saline water coming from Balashwar river and 

a little coming from Kaliganga river. Reexcavation of all these khals extending about eleven km long 

and about five km embankment at northern bank of Adajuri Khal along with construction of a sluice 

gate was expected to solve the existing problem in the area.  

Total cultivated land of the subproject area is about 1927 acres normally affected by saline water every 

yea.  
 

14. Harol Beel subproject FMD (Rangpur) 

The Harol Beel subproject is located in Milanpur Union of Mithapukur Upazila, Rangpur District. The 

gross area of the project is 313 ha covering 3 villages namely Satani Raghabendrapur, Milanpur and 

Jagannathpur. The number of total benefited households was 398.  

 

The key elements for the subproject are :     

•   subproject Type  :  Flood Management  and  Drainage(FMD).  

•   subproject Catchment Area  : 314 ha. 

•   subproject Gross Benefited Area  : 314 ha.  

•   subproject Net Benefited Area :  296 ha. 

 

15. Bachra Beel subproject FMD (Sirajganj) 

The subproject is a Flood Management and Drainage (FMD) type. The main aim of this subproject was 

to reduce the intensity of flood and to facilitate timely drainage. 
 

The Bachra FMD subproject is situated at about 6 km east from Shahjadpur Upazila and about 60 km. 

South form Sirajgonj District Head Quarter. The Hurasagar River passes through the eastern side and  

the Kole Beel passes through the south boundary of the subproject area. The subproject consists of six 

villages of Porjona Union.  

The SP area consists of about 1320 acres of land. The total benefited households the subproject area is 

3350. 
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APPENDIX C : SURVEY INSTRUMENTS  
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