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Summary  I 

Summary  

Rice is the staple food of 164 million Bangladeshis, accounting for 77% of the total 

cropped area and two-thirds of the value-added of crop production, with an agrarian 

structure dominated by marginal and small farm holdings. During the past decades, 

rice production in Bangladesh experienced an impressive intensification. In the north 

and north-western divisions of Rajshahi and Rangpur, the increase in rice production 

is largely attributed to an unprecedented expansion of dry season cultivation, 

triggered by the liberalization policy for small-scale irrigation equipment. 

The change to dry season rice, constituting about 60% of national rice production, 

was largely due to groundwater irrigation by shallow tube wells (STW) and deep tube 

wells (DTW). This practice led to the massive extraction of groundwater, an 

overexploitation of groundwater, locally manifested by declining groundwater tables 

in Rajshahi. Correspondingly to the expansion of irrigation, demand for energy 

increased, as electricity or fuel are needed to lift groundwater to the surface. This 

also touches on the chronically deficient energy situation of Bangladesh. 

To address problems of water scarcity, researchers had been looking for ways to 

decrease water consumption of the rice crop. Alternate Wetting and Drying (AWD) is 

a technology developed by the International Rice Research Institute (IRRI). The 

technology is based on the knowledge that rice tolerates up to 30% reduced water 

supply during the main growing period compared to conventional irrigation. To 

determine the timing of irrigation, the water level in the soil is monitored by a 

perforated plastic tube, which is inserted into the rice field. AWD requires irrigation 

when the water level drops to 15 cm below the soil surface. 

The introduction of AWD in Bangladesh started in 2004, with the IRRI playing a 

central role in promoting the technology. Since then public, private sector and non-

governmental organizations introduced AWD into their programs, entering validation 

and pilots to disseminate the technology. As sound and reliable analysis of the 

outcomes and experiences of this process were lacking, the IRRI, in collaboration 

with the Advisory Service on Agricultural Research for Development (BEAF) of the 

German Technical Cooperation (GTZ), commissioned a study with the following 

objectives: 

 To analyze the approaches and the organizational environment of dissemination; 

 To assess constraining and enabling factors of adoption and short-term impacts; 

 To draw general lessons learned with the AWD technology.  

The study focuses on the Rajshahi and Rangpur Divisions and is based on a multi-

level methodological concept at national, regional and local level involving a mixture 

of qualitative and quantitative sampling methods. A total of 67 semi-structured key 
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informant interviews were conducted with stakeholders of national relevance and 

policy influencing actors, disseminating organizations and extension staff on the 

regional and local level. The field survey with farmers and pump owners as well as 

operators comprised 272 interviews. The sample was structured into farmers who 

either adopted or did not adopt AWD and farmers who did not receive training in 

AWD. Nine focus group discussions were organized with farmers and pump owners. 

Primary and secondary literature analysis as well as two stakeholder workshops 

complemented the empirical research.  

Altogether, the findings of the study reveal that adoption and dissemination of AWD 

are still in their early stages, as organizations only started implementing programs to 

spread AWD from 2007 onwards.  

The dissemination of AWD found high commitment by key organizations within their 

geographical mandate. However, a clear dynamic of the process at national level 

could not be observed. Many organizations had not gone far beyond piloting and 

validating the new technology.  

One reason seemed to be a lack of ownership of the overall process, taking the lead 

to institutionalize the dissemination of AWD, which up until now, largely depended on 

the facilitation role of the IRRI, whereas the Bangladesh Rice Research Institute 

(BRRI) with its mandate for rice research, and the Department of Agricultural 

Extension (DAE), the main actor for disseminating agricultural innovations to farmers, 

stayed behind. 

Initial steps have been taken to incorporate AWD into policies and structures at the 

national level. However, the National Irrigation Policy, which is currently being 

prepared, is the only explicit reference in this context. Whether these efforts will 

change the way irrigation is being organized remains to be seen. 

At the same time, existing structures for agricultural technology development and 

extension did not take an active part, adding to a slacking process. In addition, 

cooperation and coordination between the organizations involved in disseminating 

AWD, including the sharing of experiences, tended to be insufficient and 

opportunities for developing a joint action or strategy were not being utilized.  

To spread AWD at the local level, field staff who actually trains the farmers plays a 

critical role, as the survey showed. Field staff seemed to be limited in their resources 

for intensifying and scaling-out training activities to a greater number of farmers. 

Considering that AWD is a knowledge-intensive technology, it appeared that most 

organizations were limited by the capacity and capability of well trained extension 

staff. This was partly attributed to inadequate training received from within their 

organizations. As a consequence, training of farmers was reported to lack quality and 

to insufficiently transfer the knowledge o AWD to farmers. 
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The approaches used by the different organizations, though often addressing groups 

of farmers, did not sufficiently address farmers from the same command area, or take 

into account the specific and varying features of the local irrigation systems. 

The analysis of adoption of AWD by farmers confirmed that there is a substantial 

demand for AWD as a water- and energy saving technology for rice cultivation in the 

dry season. Actual adoption of AWD, however, is strongly determined by factors, 

either external or internal, which influence the local irrigation systems. Overall, the 

survey confirmed that the mass uptake of the technology has not (yet) occurred. 

The chronically unreliable electricity supply has been found to negatively affect 

adoption, as it obstructs farmers from practicing in-time irrigation, a precondition of 

implementing AWD. It was concluded that farmers require a certain level of reliable 

and secure water and energy supply to be able to adopt AWD. The unreliable water 

supply has brought farmers to practice many variations of AWD, which mostly do not 

allow for the full exploitation of the potential for saving water and energy. 

The largest water and energy saving potential benefits are expected with DTW and 

larger STW–based irrigation systems. All famers from a command area (mostly 

served by one tube) would be required to practice AWD and perform irrigation at the 

same time. This has not been observed in the field. 

The conditions for practicing AWD are determined by the diverse features of STW 

and DTW-based irrigation systems, which vary significantly from one location to 

another. This includes, for example, regulations of payments, decision-making 

among users within a command area, the type of organizational arrangement, and 

the magnitude including the number of water users. 

One of the most decisive factors influencing adoption was found to be the irrigation 

serial, which determines the sequence and schedule by which a block in the 

command area receives water. Currently, this serial irrigation limits a farmer’s ability 

to apply AWD irrigation. Farmers do not always receive water at the time of demand, 

since irrigation is executed by a pump operator or the pump owner. The greater the 

individual control over the timing of irrigation, as is the case with pump owners, the 

greater the practicality of implementing an AWD irrigation regime. 

Another factor that is critical for the adoption of AWD by farmers is the role of the 

pump owners and operators on the stipulation of irrigation charges and the payment 

system. Fixed-rate arrangements discourage farmers to adopt AWD since charges 

for irrigation are by fixed amounts, which are settled prior to the season. Pump 

owners up until now mostly do not pass on the economic benefits, which occur due to 

savings of irrigation water and energy by farmers practicing AWD. This system 

emerged as the most common payment arrangement in STW and DTW-based 

irrigation schemes. 
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The current status of adoption and dissemination of AWD resulted in an analysis of 

the short-term impacts of the application of AWD. 

Social changes at the level of the farmers, which may be attributed to the application 

of AWD, could not be observed yet. This seems related to the fact that wide-scale 

adoption of the technology has not happened so far. The assumption was that a 

reduction of excessive consumption of irrigation water ultimately contributes to the 

alleviation of conflicts over scarce water resources. However, successful irrigation 

management with AWD and sharing of benefits from water saving will only be 

achieved through collective action. This requires that medium, small-scale and 

marginal farmers within irrigation systems establish close collaboration. Adoption 

levels will then increase and this will enable to social changes to be measured. 

Cultural changes in terms of beliefs and attitudes towards standing water could be 

detected. Farmers who apply AWD are mostly convinced that standing water is not 

needed at all the stages of rice growth, while the majority of rice farmers without 

training on AWD adhere to the belief that standing water is required to obtain a good 

yield. However, even these farmers seem to change their traditional beliefs that rice 

needs standing water, prompted by repeated dry spells which they have experienced 

over recent years. 

The partial analysis of economic impacts showed that economic benefits in general 

by applying the technology were actually perceived by 81% of the farmers. The 

number of irrigations was reduced by 28% on average, while irrigation cost was 

nearly 20% less for the farmers who adopted AWD. Such a level of monetary profit, 

however, was observed only in cases where the payment system for irrigation is 

consumption-based compared to a fixed rate system. Weeds, however, were 

affected differently by the AWD regime, which often led to increased occurrence of 

weeds resulting in increased expenditure in hired labor for handweeding. Some 

farmers effectively managed the increased weed growth through the application of 

herbicides. Yields of rice increased by about 0.4 to 0.5t/ha, which is equivalent to 

about 10%. In addition, farmers often mentioned that rice crops under AWD look 

stronger and healthier, and develop more tillers and panicles.  

The assessment of the dissemination and adoption of Alternate Wetting and Drying 

showed that the potential of the technology in Bangladesh has not been fully utilized 

up until now, given the high demand and potential that the technology offers for 

farmers to improve the irrigation of rice during dry (Boro) season. Utilizing this 

potential in the near future remains a challenging task. Since the further spread of 

AWD at this stage depends to a great extent on the actions taken and efforts made at 

the organizational level to improve and institutionalize the dissemination process in 

Bangladesh, recommendations address, in particular, the stakeholders at large and 

the key actors involved in disseminating AWD to farmers and pump owners. 
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Specific recommendations for changes and adaptations at national level: 

1. The BRRI should assume ownership to facilitate the further process 

2. The DAE should take the lead in disseminating AWD and to coordinate among 

the agencies involved in dissemination 

3. Dissemination of AWD should become a priority issue on the agenda of the 

National Agricultural Technology Coordination Committee 

4. Formulate a national strategy of AWD dissemination in Bangladesh 

5. Develop strategic partnerships for disseminating AWD 

6. Involve local government in the dissemination process 

 

Specific recommendations to adjust approaches for AWD dissemination in 

order to meet context specific needs: 

1. Adapt AWD dissemination approaches to local irrigation systems 

2. Design training to fit AWD use in command areas of irrigation systems 

3. Support farmers and pump-owners to develop a fair sharing of benefits 

4. Strengthen the quality of training for farmers 

5. Address possible adaptations of AWD during training of farmers 

6. Improve monitoring and evaluation of AWD dissemination 

 

General recommendations and lessons for disseminating natural resource 

management technologies based on experiences with AWD in Bangladesh: 

1. Build on an overarching strategy to disseminate new technologies 

2. Involve policymakers and ensure policy support early in a process 

3. Establish a platform to coordinate research and dissemination activities 

4. Involve extension agencies early on in technology dissemination 

5. Encourage strategic partnerships between disseminating organizations 

6. Emphasize on the benefits of a technology in promoting its dissemination 

7. Integrate end-users from start in a process of developing technologies 

 

Though impacts of a technology, as is the case with AWD, might have been 

demonstrated in one region, the compatibility of this technology with the local farming 

and resource management systems in another region needs to be re-evaluated. 

This particularly applies when promoting an NRM-related technology, which may face 

many context-specific requirements.  




