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Abstract

This paper presents lessons learned from the execution of a broad-based beneficiary assessment of an innovative ADB-financed project aimed at promoting the adoption of renewable energy (RE) technologies by small farm families.  The paper argues that beneficiary assessment can serve as a useful tool to demonstrate how a project’s targets and its implementation processes can be adapted to meet the perceived needs of farm families.  Project adaptation provides the framework for greater participation and subsequent willingness to sustain the benefits of the intervention either beyond the project life or for new project interventions.  While China has engaged in expanding the delivery of biomass facilities over the past two decades, there has been little scientific assessment of the impacts at household levels, specifically with respect to quantifiable impacts on poverty and gender-specific issues.  This study provides insights into the application of social methodologies to assess rural livelihoods; lessons about how to adapt and further refine development assessment tools in China; and some interesting (and largely unreported) insights on the perceptions and behavior of small farm families and their responses to state-sponsored financial incentives to increase productivity and improve rural living conditions.  
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1.  Introduction

1.1  
Social Impact Assessment versus Beneficiary Assessment

At the outset it is necessary to distinguish between social impact assessment and beneficiary assessment.  Social impact assessment (SIA) is the process of identifying and addressing social issues and impacts to ascertain the social consequences of development.  SIA generally examines the impacts on society of certain development schemes and projects before they go ahead.  SIA is a project design exercise aimed at the enhancement of positive social impacts and the mitigation of potential negative impacts. It is now incorporated into the formal planning and approval processes in most countries, as well as into the operational guidelines of international development agencies (see, for example, ADB, 1994; World Bank, 1996).  

In contrast, beneficiary investment is a qualitative research tool used to improve the impact of development operations by gaining the views of intended beneficiaries of a planned or ongoing intervention.  It will be argued in this paper that a beneficiary assessment is a key component of stakeholder participation, allowing beneficiaries to identify what works and what does not, and to make critical changes and adaptations to enhance success of the project intervention.  It increases participation in the identification of key issues and allows the beneficiary to adapt the project in such a way that it generates “ownership” of a project’s goals.  This dynamic process facilitates commitment to the current intervention, as well as the willingness to promote similar local and national level interventions in the future, thus sustaining community benefits.
The beneficiary assessment methodology described in this paper relates to a significant proposed expansion of biomass energy production in rural areas of China.  One of the main objectives of China’s 11th Five Year Plan, 2006-2010, is to promote the growth of rural incomes while reducing the negative impacts of increased agricultural production on the environment.  Findings from the study are described in both qualitative and quantitative terms covering the following variables:

(i) economic impacts due to changes in productivity and farm operations;

(ii) major social impacts arising from changes in workloads, health and environmental improvements; 

(iii) changes in rural community well-being due to capacity building, increased participation, and community-level interaction for finance and technology adoption; and 

(iv) impact on women. 

Given the limitations of time and space, this paper focuses principally on the conclusions and not the procedures for carrying out a beneficiary assessment.  Several of the lessons learned can provide guidance to practitioners engaged in the extension of renewable energy technologies to small farmers in rural areas.  

2.  
Brief Review of the Renewable Energy Project 
Over the past ten years China has made significant advances in the production, utilization and promotion of biomass energy technologies in rural areas.  Statistics suggest that by early 2005, biogas energy was available in more than 15 million Chinese households nationally with annual production of biogas at about 5.6 billion cubic meters (Wang Jiuchen, 2005).   Expansion can be attributed to four major factors:

(i) steady advances in technology, including breakthroughs for biogas production from anaerobic fermentation from new means for utilizing crop straws as well as the demonstration and promotion of biomass liquid fuels from new varieties of crops (Gu, 2005); 

(ii) promotion and adoption of small-scale renewable energy facilities throughout rural China, including new-types of energy saving ovens, solar-energy water heaters, household small-scale wind power generators, and mini-hydro power generators (Li, Jingjing, et. al, 2001);

(iii) infrastructure, management and service systems for servicing and promoting renewable energy options in rural areas have grown steadily; and 

(iv) national, as well as international, financial support has played an important role in the exploitation and utilization of renewable energy resources with special attention to  demonstration, research, and technology transfer to relatively poorer communities (Li, Junfeng, et. al, 2006).

In support of these activities, the Asian Development Bank (ADB) financed a 5-year program, beginning in 2003, that aims at providing small loans to rural households in targeted counties in Henan, Jiangxi, Hubei and Shanxi to be used to both construct household biogas generators and to adapt farm production practices to utilize efficiently the by-products generated by the technology.  The ADB project (which translates from Mandarin as “The Agricultural Eco-Energy Project”) is a pilot project in the field of renewable energy development and rural eco-environment improvement.
  A map showing the scale of the project and areas covered is shown in Map 1.  
In late 2006 and early 2007, a field-level beneficiary assessment was undertaken covering four provinces of central China to assess the social, economic and community impacts generated from the implementation of the ADB-financed project.  The beneficiary assessment was conducted by the College of Humanities and Development (COHD) of China Agricultural University in the four provinces of Shanxi, Henan, Hubei and Jiangxi.  The team comprised approximately 25 persons, with 5 persons in each province, and guidance and supervision provided by professional social scientists from the Center for Integrated Agricultural Development (CIAD), the research arm of COHD.  
3.
 Project Design Issues
3.1   Choosing among different agro-energy production models 

The project’s key component, or catalyst for change, is a decision taken by the farm family to borrow funds to invest in the construction and utilization of a biogas digester.  The biogas digester, constructed adjacent to the farmhouse, provides an anaerobic digestion system to convert animal (usually pig manure) and human waste, together with other organic waste into biogas for use in cooking, heating and light.  The by-product of the anaerobic digestion system is an environmentally sound organic fertilizer which can be used for growing organic crops.
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Map 1： Distribution of Project Counties 
As initially envisioned by the project design team, four different agro-energy production models were identified for investment.  These production models differed in (i) whether they were focused on greenhouse agricultural production or orchards; (ii) whether they were farm models or medium scale commercial operations; and (iii) whether they used straw or other crop residue as fuel for the anaerobic biodigester process.  A component of all biomass production models promoted was the generation of renewable energy at the farm level for cooking, lighting and heating.
Project sustainability, especially in rural areas, begins with an understanding of the physical constraints that impact project design.  Technical selection of eco-farm models appropriate for the environment, market conditions and farmer skills and willingness to invest are the first components to examine when considering project adaptation.  Climate, geography and technical and economic feasibility have been components that have impacted the project, requiring some modest adaptation of the project’s targeted goals.

3.2  Economic and Environmental Benefits

Economic benefits are derived from the generation of biogas for use as fuel for cooking, for light using gas lights in both kitchens and greenhouses, and, to a small extent, for heat.  The design anticipates that major economic impacts will be derived from expanded agricultural productivity, including increased livestock production in concert with crop production utilizing organic waste as fertilizer.  The project design anticipated that farmers would restructure their farms to become more complex, with the production of organic food, flowers, and/or fish ponds.  Qualitative (non-market) economic benefits are expected to accrue from improved health and sanitation, and improved living standards and quality, e.g., indoor toilets.

Environmental benefits that accrue from the introduction of biogas digester systems cover five rural life components:

(i) Improved indoor air quality—farmers use biogas to replace the burning of crop residue and/or coal traditionally used for cooking and indoor heating thus reducing the discharge of dust and soot;  

(ii) Reduction in soil and waste pollution—the integration of a pigsty or livestock corral with a greenhouse and human waste facilities, including wastewater, to pool organic waste for anaerobic fermentation reduces the pollution of soil, ground water and air.  Subsequently, the application of organic fertilizer resulting from the fermentation can cut down on the use of chemical fertilizer and pesticide application thereby further reducing soil and groundwater pollution caused by fertilizer run-off and erosion.  

(iii) Pest control—Anaerobic fermentation can eliminate harmful germs and parasites in animal waste and the subsequent application of biomass residue and biogas liquid to farmland can result in pest control.  Elimination of pesticides can generate organic fruits and vegetables that command a higher market price;

(iv) Improvement in the indoor and outdoor environment—In the absence of the biomass digester, farmers pile animal waste in the open air.  Not only does this occupy scare land needed for gardens, but gives rise to the multiplication of mosquitoes, flies and other pests, and results in odor to the surrounding area affecting the living environment and sanitation conditions of the farm household (Wang Xinyu and Ding Bo, 2005); and

(v) Forest protection—Assuming that each biogas digester can save four tons of fuel wood per year, this would result in a savings of 4.8 cubic meters of forest cover.  Assuming that an average county has 30,000 biodigesters in service, then on average, 144,000 cubic meters of trees can be spared from cutting.  Further assuming that each biomass digester lasts 25 years, a total area of 3,600,000 cubic meters (about 360 sq km) of forest area are saved from exploitation (Yang Zengwai, 2001).  

3.3   Social Benefits
Multiple social benefits are derived from the adoption of biomass renewable energy.  Utilizing biogas offers farmers more opportunities to contact the outside world and broaden their horizons through market outreach.  They can acquire knowledge about biogas, relevant skills and market information through a series of training sessions offered at the county and provincial levels (Yang Zengwai, 2001).  From a livelihoods perspective both time and work are saved as a consequence of not having to carry fuel wood and coal, more efficient cooking, and light for extending the workday.   Renewable energy applications from biodigesters have been shown to reduce the housework load, generating time for additional farm or garden work, for watching TV, reading books and newspapers, and looking after children (Sun Jianguo, Li Jingming, et al, 2006).

4.
Methodology and Field Research Issues

4.1.  
Objectives of the Beneficiary Assessment

The principal objective of the beneficiary assessment was to evaluate whether the proposed design objectives were being met and having the desired impact on project beneficiaries.  Research was complicated by a number of factors.  Other than the original design objectives as described in the project appraisal document, there were no baseline data derived at the time of project start-up in October 2003.  To provide a comparative framework for the before project situation with current implementation levels, an effort was taken to determine the before situation based on narrative discussions.  Also greater attention was given to include a sampling of non-project households.  
In terms of assessment methods, the team adopted a combination of quantitative and qualitative evaluation instruments.  The main methods and instruments included an assessment questionnaire administered to both project households and non-project households; participatory instruments utilizing focus group discussions; and one-on-one interviews with women, village heads and technicians were used to derive case studies.

To ensure adequate coverage and data from “before” and “after” project households adopting biogas, the beneficiary assessment team designed two separate questionnaires. The first one was aimed at the generation of quantitative data on the socioeconomic status of farmer households in the project area. The second questionnaire was an open-ended interview outline used mainly during focus group discussions to collect data concerning issues and misunderstandings that that project households experienced during implementation of the biogas project.  Beneficiary responses are almost always keyed to the questionnaire’s assumptions.  Open ended focus group assessment, on the other hand, provided greater potential for adaptation of project procedures.  Several of the details and household perspectives from these discussions are presented as case studies in this paper.

4.2  
Scheduling and Survey Adjustments
To achieve the best possible responses from targeted populations a series of iterative steps were required.  The survey team and the provincial project management office (PMO) staff discussed and determined the survey samples prior to the assessment, which were again adapted based on the actual situations after they arrived at the sites.  Samples covered representative selections of sample county, sample village and sample households.  Pilot testing, carried out in Dongshe Village, Jiaocheng County, Shanxi Province, was especially critical for familiarizing the team with the beneficiary assessment objectives, to learn about detailed project implementation arrangements, to test the feasibility and quality of the responses from the survey questionnaire, and to familiarize the survey research team with the process and methods of the project assessment.  
During the administration of the survey, key adjustments were required to ensure that the baseline data for analysis included changes in farmer family’s structure,
 economic incomes and distribution, production structure, consuming expenditure, energy and fertilizer expenditures, and family housework load and time.  Additionally, measuring farmer’s participation in training and their mastery of biogas knowledge and technology was one of the survey objectives.

5. 
Results of the Beneficiary Assessment
5.1
Economic Impact on Rural Farm Families

The quantitative data collected during the assessment suggest that the project has had a marked effect on poverty alleviation.  In those villages that have adopted biogas digesters, households with biodigester systems have raised their per capita incomes by an average of 1,212 Yuan.  “With project” household incomes have increased more than “without project” household incomes, and the income gap between the two groups has widened by 158.85%.  While it is not feasible in this review to examine the detailed income statistics, data from the sample survey demonstrate that farm families who have responded to the incentives provided through the project have indeed adopted measures to expand their land use and change the productive mix of their farm.  Table 1 demonstrates the changes in household land use before and after biogas development.

Over the two to three years since project inception, the net incomes of households that adopted (i.e., borrowed funds to construct biodigester systems) have increased significantly compared to non-project households.  Additional data suggest that the increase in incomes is substantially greater among poverty groups with per capital incomes of 700 Yuan or below which comprised about 20% of project recipients.  Among this cohort, project incomes have more than doubled compared to comparable poverty households who have not been able to avail of the project’s benefits.

5.2
Impacts on Poverty Groups

While the statistical data suggest that overall income levels for farm households that have adopted biogas digester technologies has increased compared to those that have not yet invested in the technology, it is much more difficult to assess the impact of the technology adoption on specific poverty households.    Measuring the impacts on poverty groups was important, however, since one of the major objectives of the financing agency was to address poverty alleviation with the allocated project resources.
   In order to assess and measure the poverty impact issue, target group samples in each of the provinces were segmented into seven income categories ranging from those with per capita net incomes of 700 Yuan or less to those with higher than 10,000 Yuan. 
Table 1： Comparison of Project Households’ Land Types and Mean Values before and after Biogas Development (Unit: mu)
	Area under production
	Paddy field (irrigated land)
(N=398)
	Dry land

(N=288)
	Orchard 

(N=218)
	Forestry

(N=90)
	Greenhouse 

(N=96)

	Before biogas
	4.3
	3.4
	4.1
	17.1
	2.5

	After biogas
	4.41
	3.2
	4.9
	30.7
	2.77

	Percentage increase/decrease
	2.6%
	(5.8%)
	19.5%
	79.5%
	10.8%

	Source:  CIAD, Report on the Beneficiary Assessment and Socio-economic Analysis, p. 39.


When we compare the changes in the numbers of households in different income categories as shown in Figures 1 and 2, it is quite clear that there has been a dramatic shift in the number of poor households moving from the two lower income segments into the two middle income categories.  The data suggest that with the adoption of biogas technology all households have increased their incomes.  The greatest shift was among those with the lowest initial per capita income.  In other words, there has been a significant impact on poverty households.
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Figure 1： Project Households’ Per Capita Net Incomes before Biogas Development (Yuan/person/year)(N=487)
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Figure 2： Project Households’ Per Capita Net Incomes after Biogas Development (Yuan/person/year)(N=483)

5.3
Major Social Impacts

Economic growth and social change are intertwined, perhaps even more so in rural communities.  Three aspects of the beneficiary assessment were chosen to illustrate major social impacts: (i) changes in types of daily fuel consumed; (ii) increases in social communication; and improvements in household sanitation and health.

To determine social and lifestyle changes introduced by the Eco-Agriculture Project, the survey assessed heating facilities used by non-project households versus project households to ascertain the changes in fuels utilized in daily life.  These changes not only have significant economic impacts arising from cost savings, but social and environmental impacts as well.  Before the adoption of the RE project, typical daily fuel use among project households included coal, fuel gas, wood/grass, biogas, etc.  These were mainly used for cooking, boiling water, and heating.  After construction of the household biodigester, typical households reported a considerable change in fuels, with a huge increase in biogas utilization.   As shown in Figure 3, before the biogas project, 43% of the project households used coal as their main fuel in daily life.  This proportion dwindled to 19.1% after the project; the proportion of households using wood/grass decreased from 49.1% to 6.8%; while the number of households using biogas as their main fuel rose sharply to 69.8%.
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Source:  CIAD, Report on the Beneficiary Assessment and Socio-economic Analysis, p. 43.

Figure 3： Change in Daily Fuels before and after the Biogas Project among Project Households (N=499)

5.4
Social Communication, Participation and Change

As a pilot activity, one of the major objectives of the project was the dissemination of information to other farm families outside of villages about the advantages of the adoption of biogas renewable energy systems, and the sharing of knowledge about how to use the technology safely and efficiently.  An unexpected information by-product was increased communication among farm families concerning market information, access to credit and lending operations, information about construction services and similar data in support of RE technology.  Training on biogas technology and social communication were major components of the project.  There was a large gap between males and females attending training sessions, with 72% of the trainees being male, while only 28% were female.  The reasons cited by (mostly male) project beneficiaries were attributed to lower education levels among females, inadequate time due to housework chores by the women, and a lack of interest by the women, who reportedly would rather spend time playing cards, and chatting, rather than dragging themselves to training workshops
Training content generally included biogas use and biogas facility maintenance, with somewhat less emphasis on crop cultivation and livestock development technologies, loan use, household financing, and market access for farm production.  Farmers were basically satisfied with the training frequency, duration and effects, with an overall satisfaction rate of 66%.

5.5
Household health and sanitation

According to the project design, the introduction of biogas digesters was intended to provide a health related impact through the reduction of mosquitoes and flies, a decrease in odor from farmyard waste, and improved sanitary conditions in the household (Wang Xinyu, 2005).  The beneficiary assessment team noted that during the field survey it was visually obvious that in project households that animal waste was being put into the biogas digesters as raw materials and no longer piled inside or outside of their courtyards.  Consequently, the village public environment, as well as the sanitary conditions around the courtyards was improved.  Among farm household respondents, 69% saw obvious improvements in sanitary conditions around courtyards, 10% saw few changes, and 18.8% saw no changes.  Similarly, in terms of impact on family health, half of the respondent households pointed out that their family members had better health, 21% did not see much improvement; 27% saw no change at all.  Clearly more nuanced assessments of sanitation and impacts on rural health are needed.  Case 1 from Jiangxi Province illustrates both the problem and the potential.


5.6
Impacts on Women

Women are impacted in multiple ways as a result of the introduction of the eco-agriculture project.   All of the impacts cited above in terms of economic change, changes in consumption and fuel use, increases in social communication, improvements in health and sanitation are shared by all members of the farm family.  The beneficiary assessment surveyed 166 females from project households, accounting for 33.3% of all the project households.  Surveys found that over the past three years of project implementation women were directly impacted by (i) reported change in types of work and workload including a time reduction in housework to enable them to engage in other activities; (ii) improvements in household sanitation and family health bettered the lifestyle of women significantly; and (iii) women shared in the training and knowledge dissemination about the use of the biogas technology, its maintenance and efficient use of the technology.  While women were more directly involved in the application and use of biogas in the home, actual participation in the decision to undertake the loan to adopt the technology remained modest.  Of all of the 166 interviewed females, 80% said that they had more time to pursue other kinds of activities, including more work in the fields, taking care of children, leisure and recreation.  An example is described in Case 4 from Chibi County in  Henan Province. 


The household sanitary environment was another major concern to females.  The chief advantage mentioned during interviews was the use of biogas as a replacement for wood/grass and coal which generated smoke and indoor air pollution in the kitchens.  Other respondents noted the significant improvements in the health and sanitation as a consequence of the containment of animal and human waste and its anaerobic treatment.  Pests, odor, and sanitation resulting from dung piles are, in effect, eliminated from the farm courtyards with notable improvement in the household environment.  Of those households with biodigester systems, 70% of the interviewed females acknowledged significant sanitary improvements in their homes and courtyards, and 50% of them agreed that the health of their family members had improved.

6.
Conclusions: Capacity Building for Social Assessment in China

6.1  
Usefulness of Beneficiary Assessment Tools 

The project has had a marked effect on poverty alleviation; it resulted in significant changes in farm production activities, including time savings for social interaction.  While important weaknesses were noted in service delivery and the levels of financial risk undertaken by farm families, farmers were generally responsive, as reflected in the willingness to take up loans for adoption of renewable energy technologies.

The CIAD Report on the ADB Project provides a number of operational suggestions for project adaptation and change.  Chief among these included:

· Increase the loan size for on-farm investment and accelerating loan disbursement;

· Adapt the targeting criteria for loan recipients to provide greater access to poverty-stricken households;

· Allow farm households more opportunity to choose eco-farm models more in accord with their own household situations;

· Strengthen the linkages and coordination between the ADB loan program with other donors and the national program; 

· Provide a more extensive follow-up service system with emphasis on training and maintenance, and more attention to the roles that women play in farm productivity; and

· Provide information on means to assess market risks and the surrounding market environment, including the establishment of farm producers associations, production and processing enterprises and the examine the possibility of establishing market values for biogas liquid and residue to promote market sales.  

6.2   Capacity Building for Social Development

A fundamental barrier to effective project administration is that much of the training and capacity building for project management is focused on goals that reflect national policy objectives and concerns—for example, national and provincial plans, sector-wide reviews, economic growth and change—and not on the local issues that define development at the farm level.  Similarly, this is also the case with international development agencies that look at social development and gender participation from a national social perspective, or economic growth in terms of overall per capita income change.  As a consequence, local beneficiary perceptions and ideas, and their suggestions for project adaptation are often marginalized, and largely ignored.  

Local project managers often do not understand what is meant by community participation, or such participation is perceived as a threat to local authorities (see Tang, Shiu-Yan, et. al, 2007).  Most lacking is the concept of scale.  Small changes in project design, such as household access to credit resources, or community technical training, can have a significant impact on who receives benefits and the level of benefits.  Capacity building for project management can improve this situation by complementing technical-level training with specific training courses on social impacts, including participation and how to listen effectively to local beneficiaries. 
Walking through the household of a rural village and turning on the biogas stove is not sufficient to understand the farmer’s decision making process.  Perhaps the first understanding by the project administrator is that such farm household decisions are neither predictable nor knowable without the in-depth evaluation provided by a beneficiary assessment.  Most important is that the farmer’s decision to participate is not only a predictor of the current project’s success, but of sustaining the process of project level interventions at the grass roots level.  

In the past several years, political leaders and government officials at various levels have begun to recognize the weakness of China’s environmental and social assessment systems and the important role of public participation.
 However, given the authoritarian process within which decisions regarding project allocation are taken in China, the model of local participation in the environmental and social impact assessment process as commonly understood in more developed countries is premature.  More realistic is a model of project adaptability and sustainability as presented during a group discussion at a recent conference on rural resource management in West China.
  While recognizing the prevalence of top-down planning models, major efforts should be taken during project design to incorporate five components that reflect rural beneficiary interests;

(i) A consensus among the project design staff and the proposed project beneficiaries should be achieved regarding the various components that define the project intervention.  Too frequently, project objectives are intangible or embrace ill-defined activities that serve as bottlenecks to implementation, or divert project resources;

(ii) Selection of target groups should be transparent and open;

(iii) The implementation design should incorporate the local community’s capacity for self-development and decision-making.  Self-development is considered a basic foundation for sustainability;

(iv) Beneficiaries should be selected on the basis of  motivation to participate; and

(v) A project intervention should add value to the existing [community’s economic] system.

 These components appear to recognize that rural development in China is local—not national—and will depend, ultimately, on the commitments and capacity of local farm groups to develop their own institutional capacity for self-development.  In short, knowledgeable local participation is a critical component in adapting projects to manage impacts (negative and positive) in order to achieve sustainable, beneficial outcomes from development projects.
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Case 2:  Positive Impacts on Women, Housework and Social Relations


Wang Lihua, female, resident of Pu’an Village, Canghu District, Chibi County, age 28, village women committee chief. Her husband worked outside. She was living with her parents-in-law and her child. She did almost all the farm work, and sometimes her father-in-law helped a bit. Her mother-in-law was too sick to work. Besides farm work, Wang Lihua had to take care of her 2-year-old child and her sick mother-in-law, plus cooking for the whole family.


Wang Lihua’s biogas digester was built in August 2004 and the family started to use in September of that year. Before the biogas development, Wang Lihua cooked with the wood she picked up from her own orchard. She used liquid gas to cook only during New Year’s holiday or when there were visiting guests at her home. Staying in the smoky atmosphere every day, Wang Lihua suffered from chronicle respiratory diseases. It took her about an hour to prepare a meal with wood. It was slow. She had to take care of the burning fire and cook at the same time, so the dishes she cooked were of poor quality, and not very sanitary. When busy with farm work, Wang Lihua could only cook some casual meals for her family, and Wang Lihua had several quarrels with her mother-in-law over the matter. After the biogas development, the cooking environment was much improved, and the time for cooking was reduced from the original one hour to the present 20-30 minutes. Not having to burn wood and cook at the same time, Wang Lihua’s burden was much reduced as well. She no longer had quarrels with her mother-in-law over meal quality, and theirs was a more harmonious family.


_____________


Source:  CIAD, Report on Beneficiary Assessment and Socio-economic Analysis, p. 111.








Case 1:    A female from Jiangxi Province


“In the past, there was a public toilet beside our house, and it was stinking. When it rained, we could not walk across. Now we have the biogas digester. The manure goes directly into the biogas digester, and the stinking smell has gradually disappeared. We don’t smell it now. There are much less mosquitoes and flies in the house. In the past many villagers put dirty things like manure by the roads. Every household did it. There was a strong ugly smell around the village. Now it’s no longer the case. The village’s environment and sanitation have improved a lot.”


___________


Source: CIAD, Report on Beneficiary Assessment and Socio-economic Analysis, p. 82.











�Currently engaged with Mott, MacDonald, Ltd., Environmental and Social Impact Assessment and Oversight Consultants, 27 Tumanyan Street, 0001 Yerevan, Armenia,  E-mail � HYPERLINK "mailto:geneowens2@aol.com" ��geneowens2@aol.com�.  


� The official title is Asian Development Bank Loan No. 1924-PRC: Efficient Utilization of Agricultural Wastes.


� The process of biomass utilization at the farm level is well known and researched.  Several important background sources include: Cheng, Ganrong, 2006; Gu, Shuhua, 2005; SunJianguo, et. al, 2006; and Wang Jiuchen, 2005.  Perspectives on the future of biogas development in China include: Li Jingjing, et. al, 2001, Li Jungeng, et. al, 2006; Ma Longlong, 2005, Martinot, 2006; and Owens, 2007.


� Climate is an important variable limiting the anaerobic digestion process during winter months.  As a consequence Type I eco-farm models (with greenhouses) are more often found in northern provinces, while farmers in more temperate areas choose type II models, which can operate year around, or nearly so (Zhang Cong, 2001).  Overall, among project farm households, there has been a preference for the installation of type II eco-farm models.  


� Detailed sampling schedules for various social cohorts are found in CIAD, 2007, pp. 29-36.   


� In recent years due to the construction boom, there has been considerable short- to long-term movement from farms to urban construction jobs, particularly by male members of the farm family, putting increased farm level responsibility on female members that remain in the villages.


� See ADB, 2002.  Absolutely poor households were defined in the ADB project design as those with incomes below 700 Yuan.  There was some discrepancy between the poverty levels as defined by ADB, and those of the Chinese government, which have been adjusted over the past five years.  


� See Tang Shiu-Yan, et. al, 2007.   While this article addresses the importance of public participation regarding environmental impacts, the importance is equally relevant, if not even more so, for social impacts.  


�Derived from the conclusions from the Panel Discussion on “Adaptability and Sustainability of Development Project Interventions,” presented at the Conference on Transformation and Development in West China: Intervention, Governance, Finance and Resource Management, Yinchuan and Yangchi, May 18-20, 2007, in which the authors were participants.
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