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Summary of Community Based and Owned Approach to Microhydro Project Development, with the Intent of 

Improving Agricultural Productivity, Business Opportunities and Gender Equity in Tanzania and Elsewhere 

 

For further information, please contact: 

Benjamin Sovacool, BenjaminSo@hih.au.dk; and Magdalena Muir, makmuir@ieels.com 

Aarhus University, Center for Energy Technologies, Aarhus School of Business and Social Sciences and Nordic Centre of 

Excellence for Strategic Adaptation Research (NORD-STAR); Coastal and Marine Union (EUCC) (www.eucc.net) 

 

Community based and owned microhydro units can improve agricultural processing; enable smarter practices by providing 

mechanical energy, electricity, and irrigation; and constitute leapfrogging given its innovative design.  The overall objective 

is to facilitate small-scale electrification and increase agriculture productivity and economic growth. An approach is 

discussed for projects in Tanzania, but it can be scaled up and implemented elsewhere. 

 

It assesses (a) the conditions under which microhydro electrification and agricultural growth can raise community incomes, 

education and health, and add value to the national economy and (b) how micro-hydro units can be used to improve 

agricultural productivity at the community, farm and household level, especially those headed by women.  Tanzania has 

been selected because it has substantial unharnessed micro-hydro potential, an agricultural sector that accounts for 60% of 

GDP, high levels of rural poverty with related education and health concerns, and very low rural electrification rates.   

 

A project is organized around three objectives: 1) the design and construction of 4 microhydro units in rural agriculture 

areas, implemented in tandem with partners in the government and community based organizations, followed by 2) detailed 

community level analysis of agricultural productivity impacts and corresponding community development funds, through 

the use of household surveys and 3) socioeconomic analysis supporting replication of the project and other related business 

opportunities. 

Project Approach: 
To develop four community-based microhydro projects. The secondary purpose is to develop an understanding of the 

relationships between rural electrification, improved agricultural productivity, economic development and social welfare at 

the community level in Tanzania in order to support the replication of microhydro projects throughout the country and 

region.  It could support the capacity of Tanzania’s Rural Energy Agency and other government agencies and actors.  

 

The most important output is the construction and operation of four small-scale (less than 50 kW) microhydro dams and 

refinement of a community based development model centered on improved electricity access.  Depending on specific 

needs, electricity will be provided for: 1) agro-processing (husking, grinding, expelling) of maize, sorghum, millet, rice, 

wheat, beans, cassava, potatoes, bananas and plantains; 2) pumping, irrigation and water purification for agricultural crops, 

livestock and household uses; 3) lighting for poultry farms, small-scale commercial enterprises, and for nighttime training 

classes and educational sessions; 4) cooling of drugs and vaccines; 5) mobile phone charging (e.g. to check agricultural crop 

and livestock commodity prices); and/or 6) basic household electrification for lighting and cooking. A secondary output is 

the understanding of the socio-economic status of the beneficiary and control communities, which will be assessed through 

direct field measurements, household surveys, focus groups and interviews. A final output would be the analysis of these 

microhydro projects in the context of national policy to set the context for replication and the development of new products, 

business models and mechanisms for clean energy projects in rural agricultural communities. This will result in the 

production of reports for local partners, government ministries, industry and other stakeholders. 

Project Activities:  
(1) Select four beneficiary communities, (2) conduct public stakeholder consultations at both the community and district-

level to ensure buy-in and support; (3) facilitate community-wide visioning exercises to develop tailored community 

development funds; (4) identify and support community members, both men and women, to lead and manage each project; 

(5) install and commission microhydro systems in target communities and begin in-depth training on system operation and 

maintenance; (6) conduct surveys, focus groups, interviews and field measurements at the farm level and with key 

community members (pre and post implementation); (7) use both quantitative statistical and econometric techniques and 

qualitative techniques to analyze resulting data to determine impacts (direct and indirect) of electrification and the 

community funds on agricultural productivity as well as social welfare outcomes, including education, income, gender 

equity, etc.; (8) conduct economic, legal and policy analysis of the role of microhydro projects within Tanzania’s policy 

framework for agriculture and energy, in order to facilitate the scaling up of future projects. 
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Following the UNDP’s “Renewable Energy Development Project” model of devolving control over each microhydro 

installation to Microhydro Functional Groups (MFG), with equal representation of both men and women.  Project partners 

will work with the MFG and other stakeholders to design a Community Development Fund (CDF).  The CDF will be 

designed to be financed through revenue from electricity sales and managed by community members (both men and 

women) to support system maintenance and community-led projects designed to enhance agricultural productivity, 

accelerate economic growth, reduce poverty, and promote education, health and gender empowerment.   

Depending on community priorities, the CDF could fund training on more efficient agricultural processing and improved 

productivity, expansion of household electrification, and establishment of cooperatives and micro-lending programs.  

Implementation impacts on agricultural productivity will be assessed through surveys at the farm level to estimate impacts 

on crop yields and inputs, etc. as well as through semi-structured interviews at both the farm and community level.  

Emphasis will be placed on quantifying the changes in agricultural production and village-level economic activity. This will 

include analysis of improvements in production of agricultural products (e.g. increases in yields due to irrigation) and 

changes in value-added to agricultural production (e.g. improvements in agro-processing).  

Multiple aspects make the project innovative: its cross cutting focus on leapfrogging, efficiency, and agriculture; its use of 

state-of-the-art microhydro designs that in themselves demonstrate innovation in cost, storage and demand factors; its 

emphasis on gender empowerment and linkages with family health and education; the devolution of implementation to 

community groups; and the design and implementation of the community mobilization fund.  

Relevance of the Project Approach for Climate Change, Adaptation and Mitigation: 
Agriculture (crops and livestock) and energy are NAPA strategic implementation focus sectors under Tanzania’s National 

Adaptation Strategy and Action Plan. The project is also a Nationally Appropriate Mitigation Actions (NAMAs) resulting in 

low carbon power generation and low carbon business development in rural agriculture.   

 

Besides displacing traditional fuels and kerosene for lighting, microhydro electrification offers an 

effective way of improving community assets and bolstering social resilience (thereby enhancing the adaptive capacity of 

communities there).  Microhydro plants, in contrast to large hydroelectric power plants that involve storage capacities and 

dams, have minimal negative environmental effects. This system, in particular, does not even require river diversion and 

does not block the movement of fish.  Research throughout Asia and Sub-Saharan Africa has shown how microhydro units 

have improved community income levels, equalized gender roles, enhanced access to education, health and information 

services, and reduced migration patterns.  Microhydro schemes generate income and employment in direct and indirect 

ways. Moreover, electricity provision enables a number of information and communication technologies become accessible 

to villagers.   

 

The project has mitigative components since it will result in additional low carbon electricity for the community, and the 

displacement of the future use of hydrocarbons to generate electricity for rural agriculture and local household uses. Four 

projects of up to 50 kW each will be constructed. The calculation of the mitigated carbon will be based on the displacement 

of 200 kW of electricity from diesel generators.  The actual carbon reduction can be substantiated once the communities are 

selected, local energy uses tabulated, and the hydro electricity generated and used. 

Development and Cross-Cutting Issues: 
The microhydro units can simultaneously provide electricity for: 

� Agro-processing (husking, grinding, expelling); 

� Agricultural pumping and irrigation; 

� Water purification for drinking and agricultural use; 

� Lighting for poultry farms, small-scale commercial enterprises (tea stalls, etc.), night classes for women; 

Cooling for drugs and medicines 

� Charging mobile phones for communications (e.g., check commodity prices). 

 

Our primary goal is to increase agricultural productivity in the rural communities by bringing electrification from renewable 

sources of electricity; many additional community benefits will be enjoyed due to an integrated, “whole-community” 

approach. These include; better educational opportunities, improved gender roles, higher incomes, better public health, 

enhanced social resilience, improved climate change adaptation, and reduced greenhouse gas emissions. Indeed, microhydro 

utilization, when implemented properly, can provide avenues for income generation such as agricultural processing, shops, 

carpenters, and tailors, as well as long-term effects through schooling and information, as well as changed rural-urban 

migratory patterns. Power supply independent of the national grid, furthermore, can energize attached irrigation systems, 
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and enable improved education and training in efficient water usage. More access through information and income 

generation can improve community health and reduce the indoor pollution caused by wood fires.  

Sustainability: 
The implementation is based on a “whole-community” strategy using microhydro functional community groups that 

devolve decision-making authority to men and women. Furthermore, the approach creates a Community Development Fund 

to support training, maintenance, and to provide ongoing capital to make the projects self-sustaining.  By selecting strong 

communities, this ensures that using microhydro electricity improves agricultural efficiency and the local economy, and 

serves as models for subsequent replication. Four installed units will support agricultural-based economic growth by 

improving the efficiency of both “supply” and “demand” aspects of farming. On the “supply” side, they will enable more 

efficient irrigation, water pumping, water purification, and agricultural processing. On the “demand” side, they will improve 

resilience and community education by enabling electronic telecommunications, lighting for productive and educational 

uses, and cooling for drugs and vaccines.  

Environmental Impacts 
The potential negative environmental impacts of these microhydro units have been minimized in comparison not only with 

large hydroelectric dams but also with conventional turbine-based small and micro-hydro systems.  The technology requires 

no water diversion and minimal physical infrastructure.  It is able to sit within the river itself and provides only minimal 

interference with the flow of water, fish or vehicle traffic.  In terms of benefits apart from climate change, microhydro 

electrification has been shown to enable communities to reduce erosion, halt deforestation, enhance soil fertility, and avoid 

local air pollution (due to diesel generation).  To the extent that households utilize microhydro energy for cooking, they can 

displace the collection of woody biomass and charcoal, which contribute to deforestation and community health issues.  

Electricity can be used to pump and purify contaminated water, again increasing the health of the community and livestock. 

Scaling Up Possibilities 
One major benefit to microhydro electrification is that it is eminently scalable.  Units can be installed ranging from 1 kW to 

as much as above 1 MW.  Furthermore, out of a potential 250 MW of commercially exploitable microhydro resources in 

Tanzania, only 5 MW have been harnessed. Our economic, legal and policy analysis of the role of microhydro projects 

within Tanzania’s policy framework for agriculture and energy will result in understanding of regulatory and technical 

barriers to implementation, and lessons learned, thus facilitating the improvement and replication of this approach and more 

future microhydro projects within Tanzania.  Lastly, structured meetings and supplemental communications with 

stakeholders will be used to develop, verify and extend these learnings with the goal of scaling up and replicability. 

Risk Analysis 
The project is designed to overcome barriers that frequently plague micro-hydro programs, including: gender inequality, 

poor system maintenance, poor technological quality, poor resource siting, seasonably variable or insufficient water 

resources, and low load factors.  Gender inequality is overcome with a micro-hydro functional group approach, which 

ensures women’s participation in every aspect of the project cycle.  Community member training (both men and women) 

obviates the need for specialized maintenance skills. The CDF, established in partnership with the communities, will be 

used to meet occasional replacement part costs. Resource siting is overcome by working with strong institutional partners 

who have significant “on the ground” experience in Tanzania.  Low load factors are addressed through system design, 

which incorporates energy storage technology, serving a mix of customers as well as through community training. 

 

 

 


