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wiSionS initiatiVE

WISIONS of sustainability was launched in 2004 to promote 
practical and sustainable energy solutions. Its long-term 
objective is to make clean energy a default solution for basic 
energy needs in developing regions. The initiative’s approach is 
to empower local practitioners to identify and scale successful 
models and techniques in their regional contexts. The recogni-
tion that energy access is not an end in itself, but a means of 
meeting human developmental needs and of improving liveli-
hoods, is one of the guiding principles of WISIONS. 

“WISIONS of Sustainability” is a Wuppertal Institute initiative 
supported by the Swiss-based foundation ProEvolution. 

nEtwork Support

WISIONS fosters regional partnerships and practitioner net-
works to facilitate knowledge development and sharing between 
practitioners and stakeholders and to induce the broader dis-
semination of decentralised renewable energy solutions. Four 
international networks have been consolidated and they each 
focus on a specific technical solution for a region. 

These networks actively involve more than 120 organisations 
and individuals who have long been committed to people-cen-
tred sustainable energy solutions. Their key elements, objectives 
and activities are described in this publication. 

•	 RedBioLAC: the Latin American biogas network

•	 RedBioCol : the Colombian network for energy  
 from biomass

•	  HydroEmpowerment Network (HPNET): for micro- 
hydropower in South and South East Asia

•	  Wind Empowerment: the global network for  
small wind turbines 

SEpS projEct Support

Through the supporting scheme SEPS - Sustainable Energy Proj-
ect Support - WISIONS nurtures innovative energy projects and 
fosters knowledge exchanges between practitioners. WISIONS 
applies a set of criteria to ensure the sustainable character of 
the projects and conformity with other development goals. 
Since its foundation, SEPS has provided total financial sup-
port of approximately 5 million EUR to over 100 projects and 
exchange activities in around 40 countries around the world. 

Case studies, supported under SEPS, illustrate the lessons learned 
in the field. Some examples linked to the practitioner networks 
are described in this publication and also feature on our website: 
http://www.wisions.net/projects. We combine the practical devel-
opment work of the WISIONS initiative with academic knowledge 
gained from research undertaken by the Wuppertal Institute in 
the field of energy development.
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wiSionS of sustainability

The key actors on the frontline of the on-going efforts to 
provide energy services to unelectrified and under-served areas 
in developing and emerging countries are considered to be 
“practitioners”. These practitioners work for non-governmental 
organisations, as energy entrepreneurs, in energy agencies, for 
small and medium-sized enterprises or as independent experts. 
Together with associated organisations, they are based and 
operate in the target areas and offer a direct link to communi-
ties and end-users of the energy services. 

Consequently, they are often more than simply providers of 
technology; ideally they should be good organisers, financial 
managers, problem solvers, trainers and mediators as well as 
good technical installers. 

Their work in the field and within communities provides the 
practitioners with in-depth knowledge, daily lessons and hands-
on training – and is riddled with challenges. At the same time, 
these practitioners have only limited opportunities to share their 
experiences with other practitioners or stakeholders such as 
policymakers or decision-makers. 

We consider Energy Practitioner Networks to be an impor-
tant means for facilitating effective knowledge exchange 
and mutual learning, giving practitioners a voice. As such, 
these networks play an important role in the transforma-
tion towards (decentralised) sustainable energy systems in 
off-grid regions. 

nEtworkS – kEy ELEmEntS

Social networks – relationships between a set of actors such as 
individuals or organisations – are widespread and recognised for 
facilitating successful international cooperation and exchanging 
research knowledge [2]. 

Energy practitioner networks in the global south, which in this 
publication are defined as social networks that involve and 
interlink practitioners active in the field of decentralised energy 
solutions, are still scarce. 

Network is a generic term and in different social networks the 
type of members, topics, organisational structure and means of 
communication differ enormously; however basic preconditions 
apply to every social (knowledge) network. These include the 
purpose of the network, its structure and its processes [3, 4]. 

 

purpose 

•	  Shared target and vision – a basic understanding among 
the members that only by working jointly can the mutual 
targets be achieved and the mutual problems solved.

•	  Group composition/landscape of members – the network’s 
members must be sufficiently heterogenic to allow for 
mutual learning, but not too different to hinder exchange.

Structure 

•	  Member’s mutuality – all members recognise that every 
member is an expert who can contribute, but who can also 
gain from the cooperation within a sound ratio of give  
and take. This spirit is facilitated through mutual trust and  
a flat network hierarchy. 

•	  Network structure and formalising relationships – a basic 
structure is crucial and should include a clear organisational 
plan, clear decision-making processes and clearly allocated 
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EnErgy practitionEr nEtworkS 

Excursion during the national meeting organised 
by RedBioCol in Medellin, Colombia

EnErgy practitionErS – tHE pEopLE BEHind EVEry  
SuccESSfuL EnErgy projEct

Sdg7 – access to Electricity 

Energy access plays a crucial role in achieving sustainable develop-
ment. Recognising this importance, “access to affordable, reliable, 
sustainable and modern energy for all” is one of the 17 Sustain-
able Development Goals (SDGs) for 2030, adopted by the member 
states of the United Nations in September of 2015 and the driving 
force behind the United Nations Sustainable Energy for All (SE4All) 
initiative. 

Micro and off-grid energy solutions are acknowledged to play an 
important role in meeting this goal and addressing the energy 
needs of the 2.7 billion people globally who lack access to modern 
energy services [1]
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responsibilities. Ideally the network structure should be 
planned when the network is initially created.

•	  Promoter – it is helpful to have an internal (or external) 
promoter or to develop a culture of cooperation and support 
the development of competencies, external relationships  
and advocacy.

processes 

•	  Communication – the relationships between the actors need 
to be maintained by means of (targeted) communication. 

•	  Active exchange & common activities – a core element is  
the actual interaction between the members, which must 
take place regularly in order for the network to be effective 
and become sustainable.

•	 Monitoring impact – last but not least, measuring  
the impact and value of the network, as well as the func-
tionality and efficiency of its work, are elements that  
need to be considered.

Specifically, knowledge networks provide an opportunity to fos-
ter the dissemination of decentralised sustainable energy solu-
tions beyond the timeframe and scope of individual projects by 
emphasising joint value creation, by strengthening the capacity 

of all members and by providing more options to transform 
knowledge into policy and practice as well as to influence 
decision-making processes.

Considered literature: [2–8]

Excursion during the annual conference organised by RedBioLAC in Honduras
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Energy access practitioner network 

On a global scale, the Energy Access Practitioner Network was formed 
as part of Sustainable Energy for All (SE4All), initiated by the UN 
foundation in 2011. The Network’s particular focus is on the removal 
of market barriers to the effective delivery of energy services by 
promoting the adoption of new technologies and innovative finan-
cial and business models, as well as the identification and dissemi-
nation of best practices and advocacy for universal energy access. 
http://www.se4all.org/about-us_practitioner-network [9]
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Regional practitioner networks are an increasingly important 
element of the WISIONS initiative. A central finding from project 
support provided by WISIONS is that local capacity-building 
is crucial for ensuring the success and sustainability of clean 
energy projects.

Therefore, the WISIONS approach relies on fostering and main-
taining cooperation with and between capable and committed 
individuals and organisations by promoting the foundation of 
energy practitioner networks and supporting existing networks. 
The aim is to facilitate knowledge sharing between local practi-
tioners and other relevant stakeholders in order to develop local 
expertise in specific focus technologies, contributing ultimately 
to the broader dissemination of decentralised renewable  
energy technologies.

The first network supported by WISIONS was the Latin American 
Biogas Network RedBioLAC (see pages 5–11), in 2009. WISIONS 
now supports four networks (see map page 15–16). Three focus 
on specific regions and emerged from activities supported by 
WISIONS, while the fourth, Wind Empowerment, (see pages 
17–21) is active on a global level and emerged from activities 
outside WISIONS supporting schemes. 

The Hydro Empowerment Network, HPNET (see pages 22–28) 
is the newest but largest network, active in South and South 
East Asia to advance and advocate for sustainable micro-hydro-
power. The only national network is RedBioCol , the Colombian 
Network for energy from biomass (see pages 11–14). 

The four networks involve more than 120 organisations and 
individual members committed to people-centred sustainable 
energy solutions and the direct support provided by WISIONS 
offers basic co-funding for management and coordination, as 

well as facilitating face-to-face gatherings and other network 
events. WISIONS also provides financial support to a number of 
workshops, selected projects and other exchange activities via 
open calls for its supporting scheme SEPS – Sustainable Energy 
Project Support (see Case Studies). To promote mutual learning 
between the networks, a format for regular exchanges between 
the network coordinators has been initiated. 

The WISIONS team offers advice to the network coordinating 
bodies and steering groups on challenges faced and strate-
gies for further development. However, all the networks are 
fully self-reliant in their decision-making processes and aim 
to become sustainable in the long-term by consolidating their 
funding and support from advisory bodies.  
 
StructurE and kEy actiVitiES

The four networks all have their individual characters but share 
a similar centralised structure, with a strong core and close con-
nections to their members [8]. The structure comprises an Execu-
tive Board (also called a steering group or Board of Directors), 
a coordinator, thematic working groups with leaders and the 
individual members and member organisations (see Figure 1). 

Most important for day-to-day operations is the network 
management, a function carried out by the coordinator. The 
coordinator is responsible for internal and external communica-
tions, documentation and organisational tasks as well as – at 
least partly – for advocacy and fundraising. The coordinator is 
supported and supervised by a board or steering group, which 
meets regularly, develops the network strategy and makes key 
decisions. A handful of member experts are involved in thematic 
working groups to discuss problems, develop concepts or for-
mulate studies, activities or further capacity-building. 

wiSionS SupportEd practitionEr 
nEtworkS 

Figure 1. Simplified structure of the practitioner networks supported by the WISIONS initiative
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Founded in 2009 in Peru, RedBioLAC – Red de Biodigestores 
Para Latino América y el Caribe – is a multinational network 
connecting actors in the biogas field across Latin America and 
the Caribbean. It brings together organisations, private enter-
prises and individuals from 14 countries (Mexico, Guatemala, 
Honduras, Nicaragua, Costa Rica, Colombia, Ecuador, Bolivia, 
Paraguay, Chile, Cuba, Argentina, Peru and Spain). 

Its aim is to achieve the universal use of biodigester technology 
as a tool for contributing to a better quality of life and empow-
ering the region’s population. 

From its establishment in 2009, RedBioLAC focused on host-
ing annual international conferences and by 2016 the network 
had coordinated 8 events in a number of its member countries. 
These events were open to the public and attracted around 100 
participants annually, helping to grow the interest in biogas and 
off-grid energy technologies in the host countries and beyond. 

Background and dEVELopmEnt

In May 2009, a workshop took place in Cajamarca, Peru, under 
the framework of a former SEPS project, which focused on 
sharing experiences on the use of domestic biodigesters in Latin 
America. The lively discussions demonstrated huge potential 
for mutual learning. Although there is a long history of initia-
tives which have adapted, tested and further developed small 
and medium-sized biogas technologies (ranging from 4m3 to 
300m3), forums for exchanging experiences were almost non-
existent, especially for practitioners active in the field.

During a second meeting in 2010 in Costa Rica, the network was 
formalised and the first strategic plan for RedBioLAC was devel-
oped. The focus of the founding members was on low-cost and 
locally-produced biodigesters that could easily be maintained, 
such as tubular (plug flow) systems. 

In its early years the exchange concentrated on technical chal-
lenges and the development of domestic biogas systems based 
on livestock waste, but over time RedBioLAC’s range of topics 
and member organisations diversified.  
 
 
StructurE of tHE rEdBioLac nEtwork

During 2016, the network started a process of consolidation, 
aiming to strengthen its advocacy and outreach activities. The 
revised structure comprises a board of directors (in charge 
of strategic decisions), an honorary council with extensive 
experience in the biogas field (which provides advice but does 
not have decision-making powers), a coordination team (to 
ensure that planned activities are implemented) and numer-
ous individuals who participate in the online forum. Moreover, 
topic specific working groups, with participants drawn from all 
layers of the network, provide increased capacity and improved 
agency, linking RedBioLAC and its members more strongly to 
both internal and external actors with shared goals. 

In order to realise all the projected activities, continuous fun-
draising efforts are crucial for ensuring the smooth running of 
the network. Green Empowerment was a founding member and 
has occupied the role of network secretariat since the outset, 
responsible for the administration of the funds and for overall 
supervision, while WISIONS is one of the supporting organisa-
tions, contributing mainly through its funding schemes, advo-
cacy and general advice. 

oBjEctiVES

RedBioLAC’s vision is to become the leading organisation 
providing research, development, implementation and advocacy 
for the use of biodigesters to stimulate the sustainable man-
agement of natural resources and promote the socioeconomic 
wellbeing of people in Latin American and Caribbean.

As part of the above-mentioned consolidation process, the fol-
lowing strategic priorities were set:

•	  Stimulate and facilitate knowledge exchange among biogas 
experts and with other relevant actors

•	  Promote the integration of biogas-related topics at different 
educational levels

rEdBioLac 

Participants at the annual RedBioLAC conference in Colombia

Latin amErican BiogaS nEtwork 

Website: http://redbiolac.org/ (Spanish)

Contact: redbiolac@gmail.com

Coordinator: Mariela Pino



wiSionS of sustainability

06

Biogas 

Biogas is the gaseous product of breaking 
down organic matter in the absence of oxygen. 
It can be used to meet different energy needs, 
ranging from electricity, cooking or food pro-
cessing to heating and cooling. 

Using the biogas in an appliance, be it an 
engine, a biogas stove or a cooling device, is 
relatively easy, but is only the final component 
in a relatively complex system, where biomass 
is converted into biogas. Several variables can 
affect the anaerobic digestion process and 
considerably reduce the production of methane 
(which is the main energy carrier in the biogas). 
Particularly important is the regular feeding of 
the biodigester with appropriate organic mate-
rial, which is a laborious activity requiring daily 
input from the user (e.g. collecting substrate, 
mixing it with water, charging the biodigester, 
treating or disposing of the digestate etc.).  
 
Biogas for cooking
The direct use of biogas, e.g. for cooking or 
for producing heat, is already widespread and 
this is the most effective way to use it. Bio-
gas stoves are similar to conventional appli-
ances that run on commercial fuels. However, 
modifications are required (particularly in 
the design of the burners) to ensure proper 
combustion and the efficient use of energy.  
 
Biogas for lighting
Biogas lamps are widespread in Asia, but not in 
Latin America and the Caribbean. Biogas lamps 
are easy to use; however, they transform much 
of the energy into heat and require spare parts 
which are not always locally available.

Biogas for electricity 
Electricity generation based on biogas is 
already a commercial reality in industrialized 
and emerging countries, but yet uncommon in 
developing regions. The main obstacles seem 
to be economic and institutional, as well as 
lack of experience and skills in project design 
and lack of financial support and (tailor-made) 
commercial credit lines [10].

Additionally, the size of the system can be also 
a restrictive factor. Generation sets that are 
able to run on biogas are already commer-
cially available. However, for capacities below 
5 kW commercial options are rather scarce. For 
biogas to become a real alternative for gener-
ating electricity in developing countries, par-
ticular effort is required in evaluating national/
regional potential, undertaking feasibility stud-
ies of promising sites and supporting schemes 
for demonstration projects (see Case Study 2).

Linked development goals
Stoves using biogas have the potential to 
improve the wellbeing of marginalised popu-
lations, diminish energy poverty and offer an 
excellent opportunity to put an end to indoor 

Fig. 2: Schematic view of a biogas system where biogas is used for cooking and electricity and heat generation 
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pollution and related health risks. Biogas solu-
tions for cooking generally depend on the user 
producing the fuel (biogas) by using available 
organic waste, often animal manure. This can 
have a positive impact on the vicious cycle of 
poverty by freeing up time, reducing energy 
costs for cooking and avoiding pollution from 
organic waste. 

However, biogas solutions for cooking depend 
on the technical feasibility of users produc-
ing their own fuel (biogas). This means that 
the broad diffusion of the technology requires 
a thorough assessment of the potential and 
requirements of the target population, as well 
as the awareness and training of users.

Social issues
Assuring the long-term adoption of the tech-
nology has proved difficult in many cases 
as the stability of the complex biochemical 
process depends on a variety of parameters, 
and changes to users’ daily routines may be 
required (e.g. cooking and husbandry prac-
tices). Therefore, fostering and transferring 
knowledge to users about appropriate moni-
toring and operating strategies, as well as 
motivating users to see biodigesters as invest-
ments (instead of donations from development 
aid programmes) are crucial for the sustainable 
use of the technology. key issues affecting the 
adoption of biogas technologies are:

•	 Awareness of user input and limitations to 
the technology: The operation of a biogas 
system necessitates regular user input and 
possible change their traditional practices. 
E.g. it may be easier for milk producers 
with a fixed cattle shed to start a manure 
collecting system than for breeders whose 
cattle graze freely. The availability of water 
and appropriate substrates may also limit 
the application of the technology. 

•	 Ensuring user motivation to invest: In 
many cases, where the technology is 
provided as a donation from government 
or an NGO, the users are not enthusiastic 
about the technology, which may lead to 
underuse, failure or even the user aban-
doning the technology [11, 12]. 

•	 Supervising the start and training the 
users: Starting the anaerobic digestion 
process can take from two weeks up to 
two (or more) months. Providing appro-
priate assistance to the users during this 
phase is crucial in order to build up their 
confidence in the technology. Moreover, 
after-sales service for monitoring and  
follow up is crucial to ensure adequate  
and long-term use.

Economic issues
The major cost is the biodigester, but one also 
has to invest in distribution pipes, (eventually) 
storage, biogas stove or engine. Total invest-
ment depends mainly on the kind of biodi-
gester and its size. Another important cost fac-
tor is the distance between the biodigester and 
the final use. The cost of a small biogas system 
(biodigester capacity from 4 to 6 cubic meters) 
ranges from US$200 to US$1150 [13, 14].

These figures generally only include the cost of 
materials for the biogas system, not labour and 
other materials required for site preparation. 
Additionally, programmes supporting biogas 
solutions commonly absorb the more “intangi-
ble” costs such as technical advice, monitoring 
services, operational training and the cost of 
marketing, awareness campaigns and research 
and development of the technology.

Details see http://www.wisions.net/technologyradar
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•	  Identify relevant research gaps and promote research and 
development activities

•	  Advance advocacy for the emerging biogas sector(s) at dif-
ferent policy and decision-making levels

•	  Initiate actions aimed at monitoring and evaluating biogas 
digester programmes and projects in the region

rEdBioLac actiVitiES

The network has become a lively platform for knowledge 
exchange and dissemination. This is mainly achieved via two 
channels: the annual conference and the online forum. Addi-
tionally, two areas of activity fostering knowledge creation 
and dissemination are envisaged as part of the consolidation 
process: working groups and an internship programme.

The annual conference provides a dynamic opportunity for 
interaction between experts, relevant stakeholders and inter-
ested audiences in general. The conference format entails not 
only presentations and discussions about the latest develop-
ments, but also training courses on basic biogas technologies 
and field visits. The latest annual conferences encouraged rich 
discussions and feedback from all participants through partici-
pative sessions from which conclusions were drawn, leading to 
the first book published by the network. The book is available 
online and downloadable in a printer-friendly version. 

Of the online tools, the discussion forum is the liveliest area 
for interaction, with more than 600 participating subscribers. 
Almost 500 topics are available on the forum, providing  
a rich source of knowledge on anaerobic digestion as applied  
in the region, together with information about the practi– 
tioners involved. 

Topic-specific working groups aim to involve network members 
in the development of cooperative projects in order to address 
specific knowledge gaps (e.g. technical issues, management, 

monitoring and impact assessment) or to strengthen coopera-
tion at sub-regional level (e.g. the ‘southern cone’, the ‘Andean 
countries’, the Caribbean states and Central America).

The student internship programme aims to facilitate and sup-
port applied research on topics relevant to network members 
by involving students at the advanced stage of their studies. 
This serves to address knowledge gaps, while simultaneously 
contributing to international knowledge-sharing and capacity-
building of the next generation of experts and decision-makers.

SpEcific cHaractEr of rEdBioLac and outLook 

The network is the longest-running of the four in this brochure 
and, since 2009, has gained broad recognition as a platform in 
the region. It has, therefore, made a significant contribution to 
raising awareness of biogas technologies and has also helped 
to shed light on innovative approaches for its application in the 
diverse contexts. Although it receives only very basic funding 
and at certain times faced scarce active participation, the net-
work survived lean periods and was reinvigorated in 2016 with 
its new structure. 

RedBioLAC has an extensive geographic distribution in the 
region and, despite their diversity, the participants share a 
strong mutual vision. Although there are huge differences 
between the levels of development and expertise in the various 
countries, they all benefit from sharing their experiences in 
their native language, Spanish. Topics on the agenda include 
new technical solutions, such as slaughterhouse waste water 
treatment, the production of heat and electricity, the diversifica-
tion of substrates and the use of effluents, as well as effective 
business and delivery models.

The renewed structure, as well as the new activities (working 
groups, internships and improved communication and dissemi-
nation tools), are expected to strengthen the network’s ability to 
contribute to the consolidation of the biogas sector at national 
and regional levels.

Installation of a tubular biodigester during the annual 
RedBioLAC conference in Mexico  

Field visit during the knowledge exchange between Bolivian and 
Ecuadorian biogas experts
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The status of biogas development in 
Latin America varies between regions 
and countries, but users and installers 
have accumulated a significant volume 
of knowledge which is valuable to share. 
Given the varying levels of experience of 
network members, RedBioLAC organised 
south-to-south exchanges of individual 
experts to provide emergent biodigester 
programmes with more extensive hands-
on training, technology transfer and busi-
ness model development. 

This particular exchange provided the 
opportunity for an experienced Costa-
Rican engineer, Joaquín Víquez of Viogaz, 
to assist the Alterna-Guatemala team in 
improving its biogas programme with the 
aim of creating a social business model. 
The exchange took place in February 2014 
and was given financial support from 
Green Empowerment and WISIONS. 

actiVitiES

The exchange included field visits and 
meetings with users and partners, as well 
as specific training modules. 

During the first few days, several field vis-
its to biogas system projects were organ-
ised. These included visits to biodiges-
tion units installed on farms in different 
communities in the department of Sololá 
and the town of Salcajá, Quetzaltenango. 
Furthermore, the slaughterhouse at Santa 
Lucía de Utatlán (Sololá) was visited to 
analyse the feasibility of installing a biodi-
gester to treat the waste and waste water 
which is discharged into the nearest natu-
rally-running water source. 

In addition to the field visits, the first bio-
digester users’ meeting in Guatemala was 
organised on 10 February 2014 by Alterna. 
The main objectives of this meeting were 
to learn about user experiences, share 
advances in bioslurry use for different 
crops and discuss the beneficial impacts 
on potential future market value, provide 

information to users on how to maximise 
the production of biogas and gather infor-
mation and ideas to help improve the sys-
tems and maximise output. 

Furthermore, the activities included a 
training session for Alterna’s team in the 
chemical and biological character of bio-
slurry from organic and animal waste for 
use in annual crops and intercropping. The 
training focused on the interpretation of 
results from laboratory analysis on the 
nutritional content of bioslurry and crite-
ria for selecting appropriate digester size. 
In addition to the training, it provided a 
general review of the implementation 
methodology promoted by Alterna. Advice 
was also provided about mechanisms to 
use in the design of monitoring systems 
for quality control and assurance of long-
term biodigester projects and operations.

rESuLtS & impactS

The field visits provided the farmers with 
an insight into how to increase biogas 
production and the quality of the bio-
slurry by using pig manure in addition to 
cow manure. It was also discovered that 
female users find it physically difficult to 
feed the digesters. In order to overcome 
this issue, it was recommended that users 
ignore the filtering process, which involves 

the manual separation of fibrous material 
from the mixture of manure and water. 
The fibrous material can be removed from 
the biodigester as part of the general 
maintenance programme, which should 
take place every year or two. Avoiding the 
manual separation of the fibrous material 
resulted in a reduction in the daily time 
necessary for feeding the biodigester from 
30 minutes to about 10 minutes.

The visit to the slaughterhouse resulted 
in a proposal for the installation of two 
biodigesters to which the board of the 
municipality agreed. The two digesters 
will produce biogas and bioslurry, helping 
to mitigate the environmental problems 
that currently stem from the slaughter-
house. This initiative also expects to gen-
erate more interest in biodigestion tech-
nology amongst other municipalities in 
the region.

The visit to the organic farm allowed 
Alterna to gain a better understanding of 
the issues and criteria necessary for the 
installation of larger capacity biodigest-
ers. Until then, all the systems installed 
by Alterna had a capacity of eight cubic 
metres (8m3). 

The biodigester users’ meeting provided 
the opportunity for 18 pioneer users to 
share their positive and negative experi-
ences of biodigester operation and use of 
bioslurry. This helped users to understand 
that, in order to increase biogas gen-
eration, higher temperatures are needed. 
Furthermore, the users were given advice 
about feeding the system and emptying 
the sludge.

The training helped Alterna’s team to 
expand their knowledge of the param-
eters necessary to determine appropri-
ate biodigester size and to better address 
maintenance issues. They also learned 
how to interpret results from laboratory 
analysis on the nutritional content of bio-
slurry in order to create an implementa-
tion programme.

EXcHangE of BiodigEStEr EXpEriEncES BEtwEEn  
guatEmaLa and coSta rica 

knowLEdgE EXcHangE
redBioLaccaSE Study 1

Field visit during the knowledge exchange 
between Alterna and Viogaz 
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projEct’S aim: To demonstrate the 
use of converted gasoline motors for 
generating mechanical and electri-
cal energy from biogas in order to 
improve the productivity of medium-
scale livestock farms

This project aimed to improve the produc-
tive use of biogas from livestock waste 
in small and medium farms in central 
Mexico by demonstrating various applica-
tions of biogas and adapting off-the-shelf 
electric motors to run on biogas. It was 
implemented by IRRI Mexico (Instituto 
Internacional de Recursos Renovables AC), 
with support from technicians from IRRI’s 
spinoff organisation, Sistema Biobolsa. 
The Biobolsa (Biobag, in Spanish) is a 
modular biodigester system designed to 
be affordable, durable and easy to install 
and operate.

The industrial-scale and domestic biogas 
sectors are currently growing in Mexico; 
however, the use of biogas by small farm-
ers in the agricultural sector is still limited. 
One key barrier to the use of biogas for 
productive activities is the lack of suitable 

small biogas motors on the Latin Ameri-
can market. To address this, the Sistema 
Biobolsa team developed and tested a 
range of small-scale gasoline motors 
capable of running on biogas, which this 
project demonstrated in the field. 

tEcHnoLogy, opErationS & 
maintEnancE

The project comprised two main phases. In 
the first phase, four Biobolsa biodigesters, 
waste treatment systems and biogas use 
systems were installed at four medium-
scale livestock farms (two pig farms and 
two dairy farms). During the design phase, 
baseline data was collected on the vol-
umes of livestock and waste production at 
each farm, as well as on energy use and 
and opportunities for reusing nutrients as 
fertiliser. The biogas now being produced 
on these farms is used for space heat-
ing for pig maternity areas, for heating 
water for cleaning purposes, and as gas 
for cooking.

In the second phase, the project adapted 
20 small (5–10 kW) commercial gasoline 
motors available on the Mexican mar-
ket so the small and medium farmers 
could produce mechanical and/or elec-
tric power from biogas. Of these motors, 
16 were installed in existing small biogas 
plants and 4 in new medium-sized dem-
onstration plants, totalling 152 kW of new 
capacity. In this phase, there were five 
significant areas of R&D: biogas filtration, 
matching energy production and use, 
motor sizing and design, grid interconnec-
tion, and training and maintenance.

The motors are used for powering milk-
ing parlour pumps, pumping water and 
fertiliser, powering small grain and animal 
feed mills and for meeting other electric-
ity needs on the farm premises. One of 
the participating farms received approval 
from the grid authority to connect its 13.5 
kW biogas motor to the grid. This allows 
for the maximisation of the production of 

biogas-generated electricity as the farm is 
not limited to using the motor to power 
the farm’s loads.

The installed motors are currently being 
monitored for a period of 12 months fol-
lowing the end of the project implementa-
tion, with the aim of collecting data for 
further technical improvements to the 
components; for example, increasing the 
methane concentration in the biodigest-
ers through improved filters. Moreover, 
the monitoring regime aims to build clear 
projections for the costs and benefits of 
the system under a range of different con-
ditions and uses.

dELiVEry modEL & financiaL 
managEmEnt

WISONS funding provided an economic 
incentive to the farmers at demonstration 
sites, while co-funding came from the 
crowd-sourcing kIVA loan platform. The 
farmers must pay back the loans provided 
via the kIVA platform. 

Operating data from the systems installed 
as part of the project show a high level 
of energy recovery and technical viability. 
It is estimated that the return on invest-
ment period for the four installed systems 
is less than three years, based on the value 
of the energy and fertiliser produced per 
year. Preliminary analysis showed that the 
farmers are motivated by the financial 
savings made from biogas use in differ-

Location:
States of Puebla, Tlaxcala,

Estado de Mexico and Morelos.

Mexico

Technology:
Biogas

Biomass electric power

Costs:
Total: € 65,500

WISIONS financial support: € 45,000

Partners Involved:
IRRI Mexico

(www.irrimexico.org)

Duration:
May 2014 to November 2015

rEmoVing BarriErS to grEEnHouSE gaS mitigation  
actiVitiES in mEXican LiVEStock farmS  
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One of the farmers using a gasoline motor  
modified to run on biogas 

SEpS projEctcaSE Study 2 redBioLac
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ent ways, depending on what the biogas 
replaces. Those with access to grid elec-
tricity prefer to use their biogas for ther-
mal uses. Farmers who run gasoline pow-
ered motors for their productive uses see 
a higher value in replacing the gasoline 
with biogas.

EnVironmEntaL iSSuES

The main benefit of the project arose 
from replacing fossil fuel based energy 
supply (LPG, grid electricity and gasoline 
motors) by energy from biogas. However, 
there was also an emphasis on the pollu-
tion mitigation aspects of the technology. 
The four systems installed included sec-
ondary treatment stages for demonstrat-
ing the options available for treating the 
effluents from the biodigesters. A three-
part model was tested, with a sedimen-
tation phase, subsurface wetland phase 
and a surface lagoon with aquatic plants. 
Tests showed that this system enabled 
farms to meet national water quality 
discharge standards. 

SociaL iSSuES

During the project it was observed that 
although the farm managers appreciate 
the economic benefits arising from the 
fuel savings, the staff in charge of oper-
ating the motors do not always perceive 
this benefit. Comprehensive training and 
the implementation of procedures are 
required to better integrate the use of the 
motors into the daily farm routines. 

In addition to demonstrating the tech-
nology to farmers, this project sought 
to develop technical capacity with local 
motor distributors to convert, install, 
service and maintain these small biogas 
motors. The project used a variety of motor 
brands, including those that guaranteed 
the best quality and service in Mexico.

rESuLtS & impact

The project led to significant advances in 
the application of biogas for small-scale 
electric power generation (between 5 and 
10 kW) and has opened the door to the fur-
ther development of the technology. In par-
ticular, developing a low-cost, simple filter 
for the biogas proved to be a central chal-
lenge. In order to produce electricity from 
biogas, proper filtration of the gas before 
it enters the motor is critical. Based on 
previous research by Biobolsa, the design 
of the filter was optimised in a number of 
ways, including the biogas flow through 
the filter, pressure losses, operational life 
and increased energy density of the bio-
gas. The research also considered the eco-
nomics and practicalities of different filter 
materials in the disposal, recycling and 
regeneration phases. In addition to inves-
tigating currently available filter materials, 
the study investigated an innovative iron 
oxide-based product with promising char-
acteristics as a potential alternative.

A further key innovation was the develop-
ment of low-cost adaptors for receiving 
low-pressure gas from Sistema Biobolsa 
digesters and drawing the gas into the 
motor at the required rate.

rEpLicaBiLity

This project is part of a wider effort by IRRI 
to increase biogas use in rural communi-
ties and in small and medium-scale farms 
in Mexico. Awareness-raising activities 
and practical demonstrations run by IRRI 
are coordinated in order to maximise the 
impact, and IRRI participates in knowl-
edge exchange networks in the region and 
abroad. This particular business model, 
where access to credit is available and 
economic benefits are achieved in a rela-
tively short time frame, has a high poten-
tial for replication in the region.

LESSonS LEarnEd

A number of barriers to the adoption of 
the adapted motors were observed. For 
example, some farmers saw the biogas 
generator as a back up option for times 
without grid electricity. In some cases, it 
was found that farmers who were already 
using biodigesters prior to the installation 
of the biogas electric motors were accus-
tomed to having access to the thermal 
energy and did not always administer the 
gas properly in order to have some excess 
for producing electricity. Matching energy 
production and energy demand was a fur-
ther challenge. Improved load profiles for 
the farms are needed in order to identify 
the peak periods when power is required 
for milking, pumping and other uses. 

Source: Final Report submitted to  
WISIONS by IRRI in March 2016 
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Examples of biodigesters installed by IRRI for the treatment of livestock waste in Mexico
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RedBioCol is a network of individuals and organisations com-
mitted to contributing to the sustainable development of 
Colombian society by promoting the use of organic residues for 
energy generation. 

The national network was inspired by the Latin American net-
work RedBioLAC (see pages 5–10), but has a broader objective 
as it includes biomass energy in all its forms, instead of focusing 
solely on biodigesters. Since RedBioCol’s foundation in 2012 
in Guapotá, its membership has grown to more than 35 and 
includes farmers’ associations, NGOs, small and medium-sized 
enterprises with social purpose, social movements, universities 
and educational institutes in both rural and urban locations.

The network links practitioners within a single country and, as a 
result, it can help to facilitate more regular face-to-face meet-
ings to intensify the synergies that exist between its members, 
as well as focusing on specific national political, economic and 
social conditions. The aim is to promote the use of biomass 
in Colombia to generate energy in order to realise potential 
benefits, particularly in the agricultural sector but also in other 
sectors with significant flows of organic residues.

 
Background

Biomass residues are produced in several sectors of the 
economy and society. In Colombia (as in most Latin American 
and Caribbean countries), there is plenty of organic matter 
which is disposed of as waste without proper treatment and/

or additional use, such as harvest residues, the organic frac-
tion of municipal waste, the organic load of municipal sewage 
and manure from animal husbandry practices. Biomass energy 
technologies (such as biodigesters and gasifiers) offer options 
for producing energy from these biomass residues. Moreover, 
the remaining substrate is also valuable as fertiliser (the efflu-
ent from biodigesters) or for soil improvement (the charcoal 
from gasifiers) (see also page 7). By 2012, Colombia had a large 
number of organisations who had been working in the field of 
biodigester technology for two or more decades, so forming  
a national network was a natural step forward. 

oBjEctiVES

•	  Promoting the use of biomass energy technologies as a tool 
for improving farming systems and the livelihood of farmers

•	  Facilitating the exchange of experiences and knowledge 
among organisations and individuals

•	  Promoting the formulation and realisation of research  
and development projects that are relevant to the needs  
and conditions of the network’s individual members and 
associated organisations

dEVELopmEnt and StructurE

The network emerged from a seminar for sharing experiences 
in the use of biomass for energy generation in Colombia, 
which took place in Guapotá, Colombia in October 2012. The 
productive discussions and recognition of common interests 
motivated the participants attending this first event to find 
ways to facilitate interaction on a more regular basis. To date, 
the network has focused mainly on the application of biomass 

Excursion during the national meeting organised by RedBioCol in Medellin

Website: http://redbiocol.org (Spanish)

Contact: lylianr@utafoundation.org

Coordinator: Lylian Rodriguez

rEdBiocoL
coLomBian nEtwork for EnErgy from BiomaSS
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energy technologies in small and medium-sized agricultural 
systems. In this context, the technologies are used as tools for 
improving the circulation of energy and matter within farms, 
while simultaneously improving the livelihoods of farmers. 
However, building knowledge for peri-urban and urban applica-
tions is also being considered. 

In terms of structure, the network comprises two main bodies 
for administration and operation: a team of coordinators, which 
takes care of maintaining continuous communication and 
implementing individual activities, and a group of committees, 
where network members work jointly to create knowledge and 
build capacity on specific topics such as communication, soli-
darity economy, research and local leaders/promoters. The main 
body for strategic decisions is the General Assembly, where all 
members are represented.

Green Empowerment is also involved in RedBioCol and provides 
advice, but does not act as secretariat for the network. Since the 
network’s inception, WISIONS has provided financial support as 
well as active advice and research knowledge through a master 
and PhD thesis linked to the network’s topics. 

actiVitiES

Since its establishment, the network has put particular emphasis 
on field workshops in order to foster links and knowledge shar-
ing between organisations (such as farmers’ associations, NGOs 
and enterprises) which have advanced specific technical and/or 
social innovations with the general aim of improving the use of 
organic residues. Field workshops take place at the sites where 
the host organisations are in the process of implementing rel-
evant innovations. In this way, representatives from the visiting 
organisations have the opportunity to learn at first-hand about 
concepts that might be relevant in their own context. 

The network organises a bi-annual national meeting with the 
aim of bringing together experiences from all over the country 
and presenting research and development on the subject of bio-
mass energy. The national meetings are a platform for promot-
ing the creation/strengthening the links between players who 
are involved or interested in the field. They are also a platform 
for disseminating information about the technologies, as well as 
about the national experience, to a broader audience.

The newly-established committees involve network members 
advancing specific areas that have been identified as strategic 
priorities for the further development of the network: communi-
cation, research, solidarity economy and local leaders/promoters. 

SpEcific cHaractEr of rEdBiocoL and outLook 

The network is relatively young, but has already gained sig-
nificant momentum since it was first formed in 2012. Several 
farmers’ organisations, NGOs and individuals have joined as 
members or have participated in different activities organised 
by the network, contributing their own knowledge, experience 

and skills. The committees aim to contribute to the further 
consolidation of the network by finding effective ways of 
pursuing collaborative work, providing specific resources (such 
as promotional materials, research results, guidelines, training 
modules etc.) and organising activities (e.g. training sessions, 
workshops and research projects). In this way the combined 
skills and knowledge of the network’s members are expected to 
provide decisive motivation for promoting the use of organic 
residues in Colombia for energy generation. 

The network’s policy and advocacy work, as well as its promo-
tional material, directly targets domestic decision-makers. This 
differs significantly from the approach of the other networks 
presented in this brochure and is a specific benefit of RedBioCol’s 
particular structure and focus.

There is a close connection with the Latin American network 
(RedBioLAC), which ensures the exchange of knowledge not 
only on technical aspects but also on network coordination and 
advocacy work. In addition, there is the potential for national 
sub-networks in other countries to learn from the experiences 
in Colombia.

Demonstration of a small gasification stove during the national meeting  
organised by RedBioCol in Medellin
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nEEd and oBjEctiVE(S)

One of the central findings from the semi-
nar that triggered the inception of Red-
BioCol was the realisation that numerous 
initiatives using biomass energy technolo-
gies were already being implemented in 
Colombia. While all these initiatives were 
applying different technical and social 
innovations, they shared the same aim to 
use organic residues as a way of improv-
ing farmers’ livelihoods. 

However, there was very little mutual 
knowledge about the various projects and 
also a lack of established relationships. 
Therefore, the primary aim of the ‘field 
workshops’ during the first two years of 
the network’s operation was to strengthen 
links between these committed organisa-
tions and individuals. 

The field workshops also aimed to sup-
port knowledge exchange and capacity-
building by enabling close interaction 
between individuals and by offering first-
hand experience and practical training at 
sites where biomass energy technologies 
were implemented.

actiVitiES

The first four RedBioCol field workshops 
took place between April and August 
2014 in four different regions of the 
country and were organised jointly by the 
experienced host organisations and the 
network coordinators. 

The first one was hosted by the Associa-
tion of Indigenous and Peasant Producers 
of Riosucio, Caldas (ASPROINCA). The 29 
participants from 11 organisations were 
introduced to applied integrated farming 
systems. The workshop took place at one 
of the association’s most advanced farms, 
where participants had the opportunity to 
learn at first-hand how such integrated 
systems work. During the training, empha-
sis was put on the role of the biodigester 
as a tool for re-shaping energy and bio-
mass matter flows within farms in order 
to improve productivity, protect the envi-
ronment and reduce families’ expenses (in 
terms of energy and fertiliser). 

The farmers’ association ‘El Común’ hosted 
the second workshop in Guadalupe, 
Santander. A central element was a train-
ing module on the design and construc-
tion of small tubular biodigesters. The 46 
participants from 13 organisations were 
introduced to the principles of anaerobic 
digestion and the basic rules of design. As 
a practical component of the training they 
worked together to install one small tubu-
lar biodigester. 

The Women’s Coffee Association of Cór-
doba, Quindío hosted the third event, at 
which 40 people from 10 organisations 
gathered for a full day to discuss and 
learn how to integrate biodigesters into 
‘coffee farms’. In this context the biodi-
gester offers an option for the treatment 
of wastewater from coffee processing, 
while also providing energy for the fami-
lies’ domestic and productive needs and 
organic fertiliser for the farm. 

The fourth field workshop took place in 
the experimental campus of the Colom-
bian Agrarian University Uniagraria and 
introduced 38 students to the main prin-
ciples of renewable energies. The empha-
sis of the training was on the options and 
challenges faced when integrating renew-
ables into agricultural systems and the 
associated impact on farmers’ livelihoods. 
The students also had the opportunity to 
participate in the installation of a small 
tubular biodigester at their own campus. 

rESuLtS & impact

These initial field workshops enabled more 
than 150 participants from 25 organ-
isations to gain first-hand knowledge 
about biogas technology and its applica-
tion in agricultural production systems. 
The workshops also provided space for 
mutual learning and for establishing links 
between organisations with similar mis-
sions but which, in many cases, had not 
previously been aware of each other. 

Field workshops, as well as other types of 
practical exchanges in the field and pro-
motional activities, have become one of 
the main tools for the consolidation of 
RedBioCol . While the idea of facilitat-
ing exchanges between organisations 
in the field is not new, these field work-
shops have provided fresh motivation for 
other organisations to take the initiative 
and arrange similar activities. Each new 
exchange activity helps to strengthen 
existing relationships and often builds 
new links to other organisations.

fiELd workSHopS for nEtworking, knowLEdgE EXcHangE  
and capacity-BuiLding 

knowLEdgE EXcHangEcaSE Study 3 redBiocol

Site preparation for the installation of  
a tubular biodigester during the field workshop  

in Guadalupe, Santander
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EXcHangE actiVity’S aim: Joint 
capacity-building, networking and 
hands-on training of six organisa-
tions in Colombia working on energy 
alternatives for local food production

EXcHangE nEEd and oBjEctiVE(S) 

Food processing in Colombian rural com-
munities is typically fuelled by firewood 
in inefficient stoves, or by expensive diesel 
generators. Firewood combustion drives 
deforestation and causes health problems, 
as well as requiring significant time and 
resources. One key barrier to improving the 
situation is the lack of technical capacity 
and empowerment in rural communities. 
There is a need to complement capacity-
building with knowledge sharing and net-
working and to position energy as an essen-
tial component of sustainable livelihoods. 

The exchange was supported by the  
WISIONS supporting scheme SEPS, but 
was not facilitated by RedBioCol.   

 
participantS & targEt group(S) 

This project involved the creation of a 
social alliance and collective learning 
process between NGOs and rural com-
munities from three regions of Colombia 
(Santander, Córdoba and Antioquia). Three 
recognised non-governmental organisa-
tions in the field of sustainability and 
community education in Colombia led the 
process: CENSAT Agua Viva, Fundaexpre-
sión and Otros Mundos. 

The exchange engaged six community-
based organisations, all with knowledge and 
experience in agroecology, local markets, 
food processing and the community con-
servation of ecosystems. Around 40 repre-
sentatives from these organisations partici-
pated in both exchange visits. The ultimate 
target groups were the members of the par-
ticipating associations, i.e. peasant farmers, 
fisher-folk, women and youth groups.

actiVitiES

The activities consisted of two four-day 
exchange visits to the region of Bajo Sinú 
(Córdoba) and the region of Soto Province 
(Santander), where two of the organisa-
tions manage sustainable energy projects. 
During the visits, the participants were 
able to appreciate at first-hand different 
community initiatives and the application 
of alternative energy technologies (solar, 
biogas and efficient stoves) for food pro-
duction and water sanitation schemes in 
isolated rural areas. 

The following objectives were pursued: 
a) the development of a holistic energy 
analysis of existing community-based 
alternative energy initiatives related to 
food processing; b) capacity-building 
on the design and installation of energy 
systems and evaluation of impacts for 
families and microenterprises; and c) the 
organisation and empowerment of local 
communities based on the concepts of 
food and energy sovereignty.

rESuLtS & impact

The exchange enabled the participants to 
share the experiences, achievements and 
challenges they faced in promoting alter-
native technologies. The results included 
increased practical knowledge, stronger 
networks and the development of a series 
of action plans to promote the adoption 
of these technologies within community-
based organisations.

The exchange itself provided the opportu-
nity to install a plastic tubular biodigester 
and gave insights into various existing 
systems, including energy efficient wood 
stoves, solar dehydration units and PV-
powered water pumps, which were used 
for practical demonstrations and assess-
ments of energy balances.

The host organisations created a short 
video documentary, with interviews and 
testimonials from the local communities, 
which is available online and will allow 
the organisations to continue promoting 
sustainable alternatives in different com-
munity and institutional settings. 

LESSonS LEarnEd

Linking concepts and experiences in energy 
and food sovereignty within a diversity of 
cultural and territorial contexts allowed 
local practitioners to gain a broader view 
on options to improve livelihoods.

The particular approach – based on dia-
logue, local innovation and the empower-
ment of communities in the improvement 
of local livelihoods – shows potential for 
driving systematic change towards sus-
tainable energy solutions.   

Source: Final Report submitted to WISIONS  
by CENSAT in February 2015

community EXcHangE and capacity-BuiLding  
in coLomBian HouSEHoLdS 

SEpS knowLEdgE EXcHangEcaSE Study 4 redBiocol 

Design of improved biomass stove installed  
during the exchange activities
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redBiocol – colombian network for 
Energy from Biomass 

The Colombian Biomass Network aims 
to improve the perception of biomass 
technology, including biodigesters and 
gasifiers, through the dissemination of 
the various benefits of the technology 
in different areas of Colombia where the 
network has members.

redBioLac – Latin american  
Biogas network 

RedBioLAC is a network of institutions 
involved in the applied research and advocacy 
of biodigesters for the treatment and man-
agement of organic waste, as a strategy for 
improving the wellbeing of the Latin American 
and Caribbean people.
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wind Empowerment network 

Wind Empowerment is a global association for 
the development of locally-built small wind 
turbines for sustainable rural electrification 
which has been supported by the WISIONS 
initiative since the middle of 2014. 

HpnEt – Hydro Empowerment network in 
South and Southeast asia

HPNET supports micro-hydro practitioners in 
the advancement and advocacy of resilient 
micro-hydropower, working towards the 
equitable and sustainable development of rural 
communities in South and Southeast Asia.
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Wind Empowerment is a global association for the development 
of locally-manufactured small wind turbines (SWTs) for sustain-
able rural electrification. It aims to strengthen the capacity of 
its members through collaboration and knowledge exchange to 
promote and support small wind technology as a viable solution 
for rural electrification.

Small-scale wind turbines, in contrast to large-scale wind 
turbines, can be considered a niche technology. SWTs can offer 
viable off-grid power solutions where strong wind resources 
(4–7m/s and higher) are available and evenly distributed 
throughout the year, or in regions where the combination of 
small wind technology and solar PV can provide a reliable power 
supply. Moreover, the option to manufacture SWTs locally can 
offer a number of additional benefits, such as capacity-building 
for operations and maintenance, a shorter supply chain for 
spare parts and the creation of local employment. 

dEVELopmEnt and currEnt StructurE

A group of organisations active in the field of locally-manufac-
tured small wind systems met for the first time in Dakar, Sene-
gal in 2011 and formed the Wind Empowerment association. The 
aim was to bridge the geographical gap between its members by 
providing a global platform for knowledge sharing and collabo-
ration. While the online platform helped to facilitate knowledge 

sharing, establishing continuous collaborative activities among 
the members proved more challenging. During a second confer-
ence in 2014 in Athens, Greece, there was renewed motivation 
for the strategic development of the association, which led to 
changes in the association’s structure.

In parallel to the global network, WISIONS (in close cooperation 
with Green Empowerment) laid the foundation for a regional 
Latin American network on small wind – WindWorks – by 
facilitating two network meetings in Lima/Peru in 2011 and 
2013. This regional partnership WindWorks merged with Wind 
Empowerment in 2014 and, since then, Wind Empowerment has 
been supported by WISIONS. 

Wind Empowerment is now a Charitable Incorporated Organisa-
tion (CIO) registered with the Charities Commission in the Uk, 
with formal structures for decision-making and operation. The 
association is administered by an Executive Board on behalf of 
its members. A Board of Trustees is responsible for ensuring the 
charity achieves its stated aims. 

oBjEctiVES

Wind Empowerment supports the development of locally-built 
wind turbines for sustainable rural electrification by strengthen-
ing the capacity of its members globally through:

•	 Building and sharing financial and human resource 
connections

•	 Performing joint technical research, sharing technical infor-
mation and collaborating on key vendor relationships

Website: http://windempowerment.org

Contact: windempowerment.group@gmail.com

Coordinator: Jon Sumanik-Leary

Participants at the conference organised by Wind Empowerment in Athens
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Small wind turbines (Swts)

Wind power systems transform wind energy 
into mechanical or electrical energy. Wind 
turbines are the main component of wind 
power plants. There is no globally agreed 
definition of ‘small wind turbines’ but, in 
general, wind turbines smaller than 100 kW 
are considered as small-scale [15]. The focus 
of the members of the Wind Empowerment 
network is on systems below 10 kW. 

As well as the wind turbine, a small wind 
power system includes other components 
important for the system’s functionality. 
The support structure commonly comprises 
a tall tower which is, in some cases, sup-
ported by guy rope cables. The ‘Balance of 
System’ (BoS) in the case of grid-connected 
systems comprises switches, cables, circuit 
breakers and electronic devices needed to 
properly connect the turbine to the grid. Off-
grid systems include components such as an 
inverter, batteries and charging controls, as 
shown in Figure 3. 

 
 

1. Wind power turbine

2. Safety diodes

3. Power generation control

4. Circuit breaker

5. Resistance

6. Battery

7. Inverter

8. Load

 
 

Assessing the available wind resource in a 
given location is extremely important. The 
actual electrical power output of a small 
wind plant is proportional to the cube of the 
wind speed passing through it. Wind speed, 
in turn, is a consequence of local climatic 
conditions, which fluctuate at any given 
moment and often have high seasonal vari-
ability. As a result, it is important to gather 
wind speed data over a certain time period 
in order to forecast the potential for electric-
ity production and to design the small wind 
power systems appropriately.

global potential

Small wind power systems already have dif-
ferent fields of application, such as provid-
ing power for remote off-grid facilities (e.g. 
communication masts), farms, single houses 
or clusters of houses, or as part of distrib-
uted power systems connected to regional or 
national electricity networks [16]. However, 
it is anticipated that the role of small wind 
plants – in contrast to large wind turbines – 
on a global scale will be fairly marginal. The 
most significant contribution of small wind 
will probably be as an alternative method 
of electrification for remote ‘off-grid’ areas 
and as a complementary power supply in 
grid connected areas. Its applicability is also 
restricted to sites with good wind resources 
(e.g. coastal regions and flat plains). 

Environmental issues

Small wind power has no water needs and 
generates no CO2 emissions other than small 
amounts in the production and installation 
of the turbines. However, wind power has an 
environmental impact at local and regional 
level. This is mainly due to the visual impact, 
which includes shadows from the rotating 
turbine blades, changes to the landscape and 
noise from the turbines, as well as the risk 
of bird collisions and disruption to wildlife. 
These potential disadvantages may be allevi-
ated by careful site selection, system design 
and community engagement.

Social issues

Experiences from small wind projects 
designed to improve access to energy for 
poor populations highlight that securing 
consistency of supply is often very challeng-
ing [17, 18]. Some relevant aspects are the 
thorough assessment of the available wind 
resource (see above); the development of 
technical skills among local actors as the 
operation and maintenance of small wind 
systems is quite complex and laborious; and 
the establishment of transparent commu-

nication channels to suppliers so they can 
provide a prompt response to major techni-
cal problems.

development status and prospects

The World Wind Energy Association esti-
mates that the global installed capacity of 
small wind reached 443.3 MW by the end of 
2010 [16]. The global picture in 2016 is one of 
several regional/national markets predomi-
nantly served by national suppliers, with the 
major markets for small wind turbines found 
in the USA, China, Uk, Germany and Canada.

One challenge faced by the sector is the 
need to move towards widely accepted and 
applied standardisation. Technical specifica-
tions are often given in different formats and 
the methods for testing are often not com-
patible (e.g. data on power curve or annual 
energy yield). 

As well as implementing available commercial 
products, several initiatives – such as those 
undertaken by members of Wind Empower-
ment – have been promoting the local manu-
facture of small wind turbines as a central 
tool for providing electricity to remote (often 
off-grid) communities. Although there is the 
potential for this market to grow, the tech-
nology cannot be applied in all areas. Recent 
research has identified crucial factors that 
influenced the success (or failure) of previ-
ous initiatives [18]. Conclusions included 
a) that initiatives should consider the total 
system package, i.e. from the turbine itself to 
the appliances delivering energy to the end 
user and b) that effective feedback loops by 
end users should be established to ensure 
iterative improvements and adaptation to 
the local context. 

Economic issues

The total investment cost for a small wind 
power system varies from market to market. 
In the United States, projects report a cost 
of between US$3,000 and US$6,000 per 
installed kilowatt; whereas in China the total 
cost of a system can range from US$1,500 to 
US$3,000 per kilowatt [15]. 

These cost ranges give a general indication of 
the necessary investment levels, but projects 
in remote off-grid areas must consider other 
factors that can cause costs to increase, such 
as import duties (particularly relevant for 
countries without their own suppliers) and 
transportation infrastructure.

Details see http://www.wisions.net/technologyradar

Fig. 3: Schematic view of a wind power 
system for off-grid applications
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•	 Strengthening understanding of business and social models 
for the effective implementation of small wind technology

•	 Managing projects, offering consultancy services and  
developing/distributing products in line with the associa-
tion’s guiding principles

actiVitiES

Three main channels for exchange activities have emerged in 
the network:

Wind Empowerment’s webpage is a rich source of information 
and serves as an exchange platform for the members, as well as 
for other people interested in the network and the technology. 
It covers not only recent news and event information, but also 
contains a library of documents and articles on wind technol-
ogy, research background, broadcasts and the latest information 
on working groups. In addition, lively dialogue takes place in the 
discussion forums and the webinars offer background informa-
tion on relevant current topics.

Wind Empowerment Working Groups (WGs) have been set up 
to actively address the key barriers facing the development of 
small wind technology for rural development. The six WGs are: 
Maintenance, Technology and Measurement, Market Assess-
ment, Delivery Models, and Education. In 2016 all six working 
groups started to develop so-called kick-starter projects to 
ensure a more intensive form of collaboration within clearly 
targeted projects or studies. 

The Wind Empowerment conferences, which take place every 2 
years, have been key in building and maintaining the relation-
ships between individuals and organisations that form the basis 
of the network. Despite the staggering array of digital technolo-
gies available and used across the network, it has become clear 
that face-to-face follow up meetings are essential to allow 
members to discuss their experiences in person, share practical 
skills and build trust and partnerships.

SpEcific cHaractEr of wind EmpowErmEnt  
and outLook

The Wind Empowerment network is the only globally-active net-
work in this brochure and the only network with a legal status. 
In addition, the membership is dominated by “practical academ-
ics” with direct links to universities or research contexts, which 
is quite different to the other networks. This is due to the niche 
character of the technology and the fact it is still at a develop-
mental stage. 

As well as facilitating exchanges among its members, the asso-
ciation is involved in the development of specific projects, which 
include carrying out market assessments (on a national and 
global scale, see Case Study 5), providing consultancy services 
and actively participating in the implementation of energy 
projects involving small wind turbines. 

The global market assessment takes into account the learning 
from country level studies (i.e. Ethiopia and Malawi) and applies 
this to international data sets in order to pinpoint exactly where 
the niche technology can make the greatest contribution to 
poverty alleviation. In this way the association can combine the 
different skills of its members in specific collaborative projects, 
while also generating revenue to improve its financial sustain-
ability. As a result, the formalisation of the network is expected 
to increase its administrative and financial sustainability. 

Through the collaborative projects of the working groups, the 
knowledge and skills of members across several continents 
can merge and showcase concrete outcomes. As a stable and 
sustainable organisation, Wind Empowerment will be in a 
position to transmit knowledge and build capacities in regions 
where small wind technology can make a significant contri-
bution to sustainable development. Although the network is 
aware that small wind power is a niche technology, it may be 
the crucial missing piece in the technology puzzle for achieving 
global access to energy for all. What is more, the association 
will actively seek out potential new member organisations in 
regions with high potential and, where none exist, the skills and 
resources of the association will be mobilised to establish new 
organisations capable of exploiting these local hotspots of small 
wind potential, as has already occurred with pilot projects run 
by the association in the Somali region of Ethiopia.

A school in a remote area of Argentina – a typical installation site  
for small wind turbines
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nEEd and oBjEctiVE(S)

During a symposium in Lima in 2011, a 
number of organisations implementing 
small-wind based electrification initia-
tives in Nicaragua had the opportunity 
to discuss their progress and the chal-
lenges they faced with several interna-
tional small-wind experts. One key find-
ing that emerged was the need to analyse 
the potential market for both private and 
community-based systems by considering 
the technical capacity to install and ser-
vice small-wind based systems, the real-
life technological performance and the 
long-term costs of operations and main-
tenance. In addition, such assessments 
could help to disseminate the lessons 
learned from the various unconnected ini-
tiatives across Nicaragua.

Consequently, Green Empowerment and 
WISIONS contracted this study in 2012 to 
assess the market potential of small-scale 
wind power (defined in this study as wind 
systems with rated power below 10 kW) 
for rural electrification initiatives, i.e. the 
off-grid context. 

actiVitiES

In order to undertake the market assess-
ment, a group of experts decided to col-
laborate and formed a team comprising 
different nationalities, expertise and expe-
rience. The first challenge was to develop a 
methodology to assess the market poten-
tial of small-wind on a country-wide 
level. To that aim the team built a model 
to provide cost estimations differentiated 
at the municipal level, taking into account 
the broad set of aspects that influence the 
economic performance of a small-wind 
based system during its whole life cycle 
(e.g. supply chain, installation, operations 
and maintenance). 

To complement the cost estimations, the 
methodology includes descriptions and 
mapping of small-wind stakeholders in 
Nicaragua. This step is not only relevant 

for understanding the ‘ecosystem’ in 
which a local small-wind sector might 
establish itself, but also for collecting data 
that fits into the Nicaraguan context and 
for avoiding the use of global or gener-
alised estimations of the different kinds 
of parameters needed (e.g. capacity fac-
tors, wind resource measures, prices, etc.). 
Additionally, two practical initiatives (case 
studies) were analysed in detail in order to 
categorise important lessons gathered in 
the field. 

rESuLtS & impact

The study was completed and published 
in March 2013 and is available online on 
WindEmpowerment website. Some of the 
main findings are:

•	 Most of the regions in Nicaragua  
that are suitable for wind power 
already have access to the national 
grid or have high solar and/or  
hydro potential. 

•	 Small-scale wind power has greater 
requirements in terms of operations 
and maintenance than solar PV and 
the levelized cost of electricity is 

much more expensive than hydro, so 
it is important to identify locations 
where these two technologies cannot 
provide a comprehensive solution.

•	 There is limited potential for small-
wind in the mountainous regions 
when used in a hybrid system with  
PV because both peak seasonally  
in the dry season. 

•	  In poor communities, linking small-
scale wind installations to productive 
uses of energy, such as irrigation 
or agricultural processing, is key to 
ensure sufficient funds can be raised 
to pay for the operation and mainte-
nance of the systems.

Overall, the key result was that the dis-
tribution of the wind resources (highest 
in the mountains and on the Southern 
Pacific Coast) does not match well with 
the location of communities without 
access to electricity (mainly in the North-
ern regions and on the Atlantic Coast). 
Therefore, only a limited number of com-
munities without electricity in the central 
highlands could potentially benefit from 
small-scale wind turbines.

Although from an average global per-
spective wind and solar resources tend 
to peak at different times within a short-
term timescale (i.e. cloudy days are often 
windy days and vice versa), in Nicaragua 
both resources peak in the dry season – 
vastly reducing the value of solar-wind 
hybrid systems.

In addition to the specific findings on 
the potential of small-wind in Nicaragua, 
one important output of the study is the 
methodology that was developed. The 
methodology has been further refined 
through the collaborative work of Wind 
Empowerment members.

markEt anaLySiS of SmaLL-ScaLE wind powEr in nicaragua

EXampLE / markEt anaLySiScaSE Study 5 wind Empowerment
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Installation of a small wind turbine in Nicaragua



Energy practitioner networks Linking knowledge and skills for sustainable energy solutions

Local technical college lecturer speaking on source electronics development tools  
to the ‘Development Week’ participants

nEEd and oBjEctiVE(S)

Measuring the basic parameters of small 
wind turbine operation is crucial for sev-
eral reasons: for monitoring operation, 
planning maintenance, improving design 
or for research purposes. Many of Wind 
Empowerment’s members had been inde-
pendently developing their own data log-
gers. The main aim of the ‘Development 
Week’ was to share knowledge and exper-
tise in order to advance the development 
of data logging equipment that better 
matches the needs of locally-manufac-
tured small wind turbines. In addition, the 
activity enabled participants of the Mea-
surement Working Group (one of Wind 
Empowerment’s six working groups) to 
familiarise themselves with each other’s 
work to date.

actiVitiES

The ‘Development Week’ took place from 
20th to 24th May 2015 in Lîlegal, near Tou-
louse, France. Ten wind experts and elec-
tronic engineers came together to work on 
a collaborative design for an open-space 
data logger. Through the online working 
group forum and a live Q&A session, Wind 
Empowerment members from Nepal, Pal-
estine, Argentina, Greece and elsewhere 
also had the possibility to provide live 
input into the work taking place at Lîlegal. 
This provided valuable feedback for the 
participants and broadened the collective 
knowledge base. 

The collaborative design approach was 
selected in order to build a common 
understanding about the specific func-
tions and requirements for the data log-
ger, to enable brainstorming of technical 
solutions for specific components, to test 
some of the options and to decide how to 
progress the design.

‘dEVELopmEnt wEEk’: dESigning an opEn-SourcE data LoggEr for 
SmaLL wind appLicationS

knowLEdgE EXcHangEcaSE Study 6 wind Empowerment
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rESuLtS & impact

The main output of the ‘Development 
Week’ was the direct exchange, capacity-
building and cooperation between Euro-
pean members, as well as remote partici-
pants from different continents, who had 
the opportunity to work live on a solution 
for a technical issue that affects small 
wind experts around the globe. In this 
“masterclass” the participants worked on 
the development of a prototype for mea-
suring small wind turbine performance in 
an empowering workshop space.

Another major result was the creation of 
a new repository for this project on the 
open-source software development plat-
form, GitHub. This acts as a central point 
where new developments on both the 
software and the hardware can be collated.

Some subsequent linked activities also 
resulted from the ‘Development Week’. The 
host in Toulouse, Gilou Longeut, started a 
six-month training programme on elec-
tronics development. Moreover, Matt 
Little, founder and director of Renew-
able Energy Innovation and coordinator 
of Wind Empowerment’s Measurement 

Working Group, is already manufactur-
ing and selling early prototypes of his 
Arduino-based data logger for bespoke 
research and educational projects.

Another important initiative undertaken 
by the Measurement Working Group, 
together with the Technology Working 
Group, was the co-supervision of the 
development of an Arduino shield by a 
French student at AFPA, Toulouse. This 
knowledge was made available to the 
Wind Empowerment community via the 
Wind Empowerment website.
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The Hydro Empowerment Network is a group of practitioners in 
South and Southeast Asia and a knowledge exchange plat- 
form that aims to advance and advocate for sustainable pico, 
micro and mini-hydropower for rural empowerment. Since 
its establishment in 2013, the network has evolved rapidly. By 
2016, it had over 50 members from 14 countries and had  
successfully facilitated a number of exchange activities and 
annual gatherings. 

Pico and micro-hydro power systems have huge potential, espe-
cially in the humid and hilly regions of South and Southeast 
Asia. Although micro-hydro is well established in several coun-
tries in the region, it faces a variety of challenges and has yet 
to reach its full potential (see page 19). The network addresses 
these challenges and its members have a wide range of exper-
tise in policy, financing, technology development, watershed 
strengthening and community organising processes. 

nEtwork’S oBjEctiVES 

The network’s key objectives can be summarised under two 
main aims:

To provide an effective knowledge exchange platform for: 

•	  Technology development and innovation for robust 
implementation 

•	  Policy for sustainable impact and scalability

•	  Cultivation of local experts, productive uses and  
vibrant watersheds

To transform knowledge exchange into action, by building 
capacity at community level for:

•	 Technology design and dissemination

•	 Policy ideas and outputs

•	 Bottom-up sustainability mechanisms

dEVELopmEnt & currEnt StructurE 

The network was initiated during a workshop hosted by 
Janathakshan in Sri Lanka in 2012 at the request of several 
grassroots organisations involved in the micro-hydro sector. 
At the first official gathering in August 2013 in Borneo, 25 prac-
titioners met to formally establish the network and identify the 
goals and needs to improve and scale sustainable micro-hydro 
projects in South and Southeast Asia. 

The network evolved quickly and by 2016 had attracted 50 
members (individuals and organisations) from 14 countries.

After an initial phase coordinated by Janathakshan/Sri Lanka, in 
2015 MHP expert and HPNET’s founding advisor Dipti Vaghela 
became the coordinator of HPNET. 

To better achieve the network objectives and to ensure more 
focused knowledge exchanges, three working groups were 
established, focused on technological features, policy issues and 
socio-environmental aspects. The three working group leaders 
also form the steering committee, which meets regularly and 
gives advice to the coordinator. HPNET continues to evolve its 
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Excursion during the annual gathering of the Hydro Empowerment Network in Indonesia

Website: http://www.hpnet.org/

Contact: hydroempowerment@gmail.com 

Coordinator: Dipti Vaghela

HpnEt
Hydro EmpowErmEnt nEtwork
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micro-hydroelectric power 

Micro-hydroelectric plants are appropri-
ate for the provision of electricity where 
the demand for power is relatively low (e.g. 
below 100 kW) [1] and where a constant flow 
of running water is available. The plants 
are commonly designed in “run-of-river” 
schemes, i.e. configurations where only part 
of the water flow of a stream or river is devi-
ated to drive the hydroelectric turbine, as 
shown in Figure 4. 

The flow of water turns a water turbine, 
which drives an electric generator and trans-
forms the rotary movement of the turbine 
into electricity. The total power delivered to 
the turbine is proportional to two factors: (1) 
the rate of water flow, and (2) the hydraulic 
head of the plant, i.e. the difference in eleva-
tion between the water level of the water 
source and the turbine outflow.

Environmental issues

The operation of micro-hydro plants in-
volves modifications to the natural water 
flow, although in the case of “run-of-river” 
schemes, only a section of the stream will 
be used (i.e. between the intake weir and the 
outflow of the turbine). In order to guarantee 
the minimum supply of water needed to con-
serve local ecosystems, water management 
strategies are important to be developed in 
situations where water flows are modified as 
they can have a critical impact on the habi-
tats of local species (e.g. fish). 

Social issues and development aspects

A micro-hydro project is often affecting a 
whole community and can lead to positive 
or negative impacts beyond pure electric-
ity supply. For example, it can be integrated 
into programmes addressing other local 
needs, such as irrigation, flood prevention 
or the fostering of tourism activities. On the 
other hand, the operation can also result 
in conflicts about the use of water flow or 
cause trouble within the community or the 
neighbourhood.

A well planned project strategy should 
include a sound management system and 
apply measures to avoid conflict and har-
ness synergies, e.g. appropriate trainings and 
strengthening local human resources and 
involve community organisers right from the 
outset of the project.

development Status in South & South 
East asia

Focus of the HydroEmpowerment Network 
are pico- to micro-hydro schemes, ranging 
from a few tens of Watts for single house-
holds to about 5kW to 100 kW for communi-
ties, mini-grids or rural industries. 

Most of the applied water turbines and gen-
erators as well as electric load controller used 
are commercially available. The technologies 
are already mature and no significant cost 
changes are expected. However, in some 

countries access to the technology can be 
improved by developing local hardware and 
software supply capacities. There are also 
self-built approaches applied for low-cost 
variants (e.g. of pico-turbines in Sri Lanka) 
and the network is aiming to develop a 
handbook/guideline for an open-source load 
controller. 

The development of in-stream turbines is 
gaining increased interest. They are designed 
to better use the kinetic energy of water flow. 
The installation does not require complex civil 
works to divert the water, as the turbines are 
submerged in the river and commonly fixed 
to a floating platform. Some concepts in this 
field reached commercial maturity and are 
demonstrated in the region (e.g. India). An 
increasingly important topic is the grid-con-
nection of individual MHPs to the national 
grid once it is established. 

Economic issues

The capital cost of hydroelectric systems 
generally depends on several features of the 
site (e.g. accessibility, need for special civil 
works, available head etc.). The total capi-
tal cost of micro-hydro projects generally 
ranges between US$1,000 and US$3,000 per 
kilowatt [19], although projects outside this 
range are not uncommon. 

Annual operation and maintenance costs are 
estimated to range between 1% and 4% of 
the total capital investment costs [20]. Con-
sequently, even if the initial investment costs 
are covered by external funders, a local tariff 
and management system must be established 
to ensure the running costs are covered and 
the project is sustainable in the long term. 

Details see http://www.wisions.net/technologyradar

[1]HPNET refers to less than 5kW as pico hydro,  
5kW to 100kW as micro-hydro, and 100 kW to 

1000kW as mini hydro.

Intake weir and
setting basin

channel

forebay tank

penstock

power house containing
turbine and generator

Fig. 4: Typical configuration of micro-hydro plant, Source: Practical Action, technical brief on micro-hydro power
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structure and operations in order to increase its impact on the 
ground. The WISIONS initiative initially acted as co-founder and 
has since supported the network by providing financial support 
for the coordination, gatherings and exchange activities, as well 
as by acting as the supervising body. 

HpnEt’S actiVitiES

The network’s activities include collaborative research among 
members (both regional and country-specific), advocacy and bi-
lateral and multi-lateral in-person exchanges, such as technical 
capacity-building workshops, practice-to-policy exchanges and 
network gatherings. 

Network gatherings: The meetings provide the opportunity for 
members to exchange knowledge and ideas in a face-to-face 
setting; to share experiences, gain new insights and build new 
partnerships, as well as to further develop and strengthen exist-
ing ones. The first two gatherings were held in Borneo/Malaysia, 
2013 and in Bandung/Indonesia, in 2015, while the third was 
the first gathering in South Asia, held in Nepal in 2016. 

Practice-to-Policy workshops: HPNET’s practice-to-policy 
exchanges facilitate practitioners and other MHP multi-actors 
to understand common goals in order to advance the sector. 

HPNET’s policy exchanges focus on country-specific strat-
egy (e.g. Myanmar, see Case Study 7) and policy mechanisms 
requested regionally (e.g. grid-interconnection of MHP).

Technical training sessions: HPNET members organise differ-
ent forms of capacity-building sessions to strengthen the skills 
of local technicians and community organisers, who are often 
the first point of contact in local communities, e.g. training 
courses to build local capacity on concrete pico-hydro turbines, 
electronic load controllers (ELC) and advocacy through the 
development of multi-media skills.

Online exchange and web-based knowledge portal: The dif-
ferent levels of face-to-face exchange are complemented by a 
network website presenting profiles of the members, members’ 
online forums and an online library of catalogued micro-hydro 
documents, multi-media products and a contacts database. 

SpEcific cHaractEr of HpnEt and outLook

Despite the huge distances between the countries (up to 5000 
km linear distance), as well as the social, cultural and lingual 
differences, practitioners from the region are greatly interested 
in this form of exchange and share a mutual vision for collec-
tively promoting and advancing pico, micro, and mini hydro in 
South and Southeast Asia. The network uses a 4-step approach 
to any exchange: collation of available data on the topic into 
an online library, ground truthing with baseline research from 
the field, designing the exchange using collated data and most 
recent field programmes, and post-event advocacy to better 
inform decision-makers and partners regarding changes on the 
ground.  

A key component – and equally a key challenge – in achieving 
these objectives is the fostering of active online communication 
between members that does not burden the members’ full-
time role as practitioners. In addition, although the network is 
already internationally recognised, gaining more direct support 
from decision-makers in internationally active organisations 
and refining its structure and operations could further build on 
HPNET’s existing benefits to the sector.

Group work during the annual gathering of the Hydro Empowerment Network in Indonesia

Practical workshop during the annual gathering of the 
Hydro Empowerment Network in Borneo
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EXcHangE actiVity’S aim: To facili- 
tate dialogue between decision-mak-
ers in Myanmar and their counter-
parts in countries that have success-
fully implemented micro-hydro 

 
EXcHangE nEEd and oBjEctiVE(S) 

In Myanmar the per capita consump-
tion of electricity is among the lowest in 
Asia at 100 kWh per year. The rural elec-
trification rate is 26%, with vast regions 
of the country beyond the reach of the 
grid. With its mountainous terrain and 
abundant rain in many areas, Myanmar 
has excellent potential for developing 
community-scale hydropower but, his-
torically, Myanmar’s rural electrification 
efforts have not focused on micro-hydro 
or other types of decentralised energy as 
key components for providing energy ser-
vices to rural areas. The focus has instead 
been on increasing access to electric-
ity through the expansion of the central 
grid. Addressing the domestic power sec-
tor challenges in Myanmar will require a 
variety of measures, but community-scale 
micro-hydropower presents particular 
promise as an equitable, economical and 
sustainable solution that can be more rap-
idly deployed in some areas than conven-
tional grid extension.

Recognising these opportunities, this 
exchange, which was organised by the 
Renewable Energy Association of Myan-
mar (REAM) – a member of the National 
Energy Management Committee – com-
prised a practice-to-policy dialogue on the 

potential of micro-hydro power for Myan-
mar. The workshop provided decision-
makers and key stakeholders in Myanmar 
with an opportunity to interact with key 
actors involved in successful micro-hydro 
programmes in Indonesia, Nepal and Sri 
Lanka, in order to formulate a strategy for 
advancing micro-hydro small power pro-
ducers (SPP) in Myanmar. 

The main objectives were to generate 
micro-hydro advocacy and create aware-
ness of successful policy models and 
best practice in scaled micro-hydro pro-
grammes in South and Southeast Asia 
to support Myanmar practitioners and 
policymakers with lessons learned. Fur-
thermore, the workshop aimed to learn 
from Myanmar stakeholders and visited 
Myanmar micro-hydro sites to understand 
micro-hydro challenges and opportunities 
in two regions of Myanmar.

participantS & targEt group(S) 

The event brought together policymak-
ers, small power producers, players in the 
field of rural development and civil society 
groups to take a closer look at successfully 
scaled micro/mini-hydro programmes in 
Indonesia, Nepal and Sri Lanka, in order 
to develop appropriate efforts to leverage 
micro/mini-hydro for rural Myanmar. 

actiVitiES

The programme included activities in 
Yangon and Shan State, Myanmar, from 
November 24–28, 2014. On the first day, 
following an introduction to the Myanmar 
energy scenario, experts from Indonesia, 
Nepal, Sri Lanka and the United States 
gave comprehensive presentations on 
key aspects of sustainable micro-hydro 
programmes, such as success factors, 
technology delivery, financing and policy 
mechanisms. External actors presented on 
innovations and possibilities for Myan-
mar. During day 2 local micro/mini-hydro 

practitioners from Myanmar’s Shan State 
presented on their achievements and 
challenges, followed by interactive group 
discussions. The field visit on days 3 and 
4 was to a village micro-hydro site in 
Shan State, its community and regional 
local manufacturing workshop facilities, 
with follow-up group dialogue. The last 
day focused on developing a vision and 
recommendations to leverage MHP for 
empowering rural Myanmar.

rESuLtS & impact

The practice-to-policy exchange was very 
successful and resulted in a number of 
key findings and subsequent activities. To 
prepare for the event, REAM conducted a 
field assessment of the Shan State region, 

micro-Hydro for myanmar: practicE-to-poLicy diaLoguE appLying 
LESSonS from indonESia, nEpaL and Sri Lanka 

caSE Study 7 Hydro Empowerment network
SEpS knowLEdgE EXcHangE

Locally-manufactured MHP in Shan State, Myanmar

Dipti Vaghela, the coordinator of HPNET, with  
participants on a field trip in Shan State, Myanmar

Participants during the open space discussion forum
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which revealed the existence of hundreds 
of functioning projects developed by local 
micro and mini-hydro practitioners. Expe-
rienced practitioners are also said to exist 
in the Chin, Mandalya and kayin regions, 
but a formal assessment to identify them 
and assess their skills is needed. 

The event itself contributed to minimising 
the gap between Myanmar micro-hydro 
practitioners, the government, policy 
actors, the private sector, international aid 
and investment groups, and micro-hydro 
advisors. It became clear that decen-
tralised renewable energy is considered 
to be a viable component for the electri-
fication of rural Myanmar by the major-
ity of stakeholders. The event contributed 
practical and policy insights to Myanmar’s 
extensive energy reform process.

Additionally, as result of the workshop, 
follow-up activities including next-step 
meetings and events comprising multiple 
interest parties were achieved:

•	  The United Nation’s Sustainable 
Energy for All Initiative (SE4ALL) 
invited REAM and the Shan State 
practitioners to present at their key 
brainstorming meeting for off-grid 
and mini-grid efforts in January 2015.

•	  The World Wide Fund for Nature 
included micro-hydro in their DRE 
efforts for Myanmar. 

•	  The Global Integrated Service Group 
of Companies engaged the Shan State 
micro-hydro practitioners in a pro-
posal to demonstrate improved new 
and upgradeable projects. 

LESSonS LEarnEd & 
rEcommEndationS 

A number of lessons emerged from the 
dialogue between the delegates from 
Myanmar and the international attend-
ees. The existing experience from decades 
of work in scaled and sustainable micro-
hydro programmes in Indonesia, Nepal 
and Sri Lanka should be applied to the 
micro/mini-hydro sector in Myanmar. 
There is no need for Myanmar to follow 
the same learning curve if leap-frogging 
is possible. 

Some communities with operational 
stand-alone MHPs have become wary of 
micro-hydro technology due to the need 
for constant maintenance and issues of 
low output in low quality projects. They 
consider the extension of the central grid 
as more progressive. However, in contrast, 
it is promising that increasing numbers  
of communities are approaching local 
practitioners to develop their own micro-
hydro sites. 

International experts consider that 
upgrading and promoting new micro/

mini-hydro projects could be more effi-
cient and effective than extending the 
central grid. To ensure better quality 
manufacturing, skills training is required 
on turbine fabrication, load controllers 
and grid connectivity. Consequently, the 
development of a technical assistance (TA) 
programme is recommended for provid-
ing training to Myanmar micro and mini-
hydro practitioners, in parallel to provid-
ing financial assistance and developing 
policies in order to ensure sustainability 
and integration with mainstream rural 
electrification policies.

Source: Final Report submitted to WISIONS by REAM

Field trip to locally manufactured MHP in Shan State, Myanmar, with Aung Myint, General Secretary of  
Renewable Energy Association Myanmar (REAM)
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Participatory Market System  
Development (PMSD) workshop
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projEct’S aim: To ensure the sus-
tained operation of existing micro-
hydro plants through rehabilitation, 
optimisation, increased financial 
stability, capacity-building and  
management support

Decentralised energy systems based on 
micro-hydro power can increase access 
to energy in remote off-grid locations. In 
the medium and long term, micro-hydro 
plants (MHPs) installed in rural settings 
may face maintenance problems and 
stop working at optimal levels. One of the 
main reasons for poor operation is under-
utilisation: low plant load factors lead-
ing to weak cash-flow and, as a result, to 
insufficient maintenance. Simultaneously, 
opportunities for income-generating activ-
ities and for supporting rural enterprises 
often go unexploited. 

Practical Action aimed to promote the 
long-term use of certain existing MHPs 
using a holistic approach called Participa-
tory Market System Development (PMSD). 
It emphasises stakeholder participation for 
creating sustainable rural enterprises and 
empowering marginalised market actors.

Five existing micro-hydro projects (three in 
Nepal and two in Odisha state, India) rang-
ing from 14 to 100 kW capacity, saw their 

MHPs serviced and refurbished. Moreover, 
additional demand for power was created 
by establishing 21 new enterprises, ranging 
from mills for rice and wheat to construc-
tion businesses. The aim was to increase 
the load factors of the MHPs and, conse-
quently, their financial viability. 

Lastly, technical and business skills train-
ings were provided to the existing and 
new MHP users.  The project also sup-
ported rural enterprises establishment 
and operation for optimum utilisa-
tion of the MHPs.  All the activities are 
expected to contribute ultimately to the 
long-term sustainability of the MHPs. The 
project also worked towards influencing 
policymakers to remove policy barriers 
to micro-hydro and to support energy-
based rural enterprises. 

tEcHnoLogy, opErationS & 
maintEnancE

The technical aspect of the project 
revolved around improving the reliability 
of the energy supply at the five targeted 
MHPs. The first step was to identify the 
rehabilitation, improvement and mainte-
nance needs and to determine a baseline 
against which project outcomes could be 
measured. The improvements included 
replacing or refurbishing generators, fix-
ing water leaks in the canals, de-silting 
tanks, repairing distribution lines and 
points, installing new meters, replacing 
one whole turbine and various parts of 
others, and refurbishing the power houses. 
The community and the MHP manage-
ment committees actively participated in 
this work. 

dELiVEry modEL & financiaL 
managEmEnt

Non-technical efforts were directed 
towards making MHP management 
committees aware of opportunities for 
increased revenue generation from the 

sale of a reliable electricity supply. In 
addition, the project provided incubation 
support to new enterprises and helped 
existing ones to upgrade by providing 
advice and capacity development on busi-
ness planning and management. Capacity 
development activities also targeted poli-
cymakers and local partners, and aimed to 
explain the Participatory Market System 
Development (PMSD) approach. 

key stakeholders of the MHPs and selected 
enterprises participated in PMSD work-
shops at the five project sites. The process 
helped to identify potential enterprises in 
the MHP catchment areas. Market stud-
ies for the potential enterprises were then 
carried out and support was provided to 
the entrepreneurs to develop their busi-
ness plans. Additionally, the project sup-
ported the entrepreneurs in the selection, 
procurement, installation and operation 
of machinery and equipment. The proj-
ect also provided financial support to the 
entrepreneurs as an incentive to establish 
and run their businesses and facilitated 
links to micro-finance institutions.

At the start of the project, the Nepalese 
MHPs had functioning community funds 
to cover maintenance and operation costs. 

Location:
Baglung District, Nepal

Odisha State, India

Technology:
Micro-hydro

Costs:
Total: € 71,150 

WISIONS financial support: € 50,000

Partners Involved:
Practical Action South Asia

(www.practicalaction.org

Duration:
February 2014 – January 2016

promoting tHE Long-tErm uSE of micro-Hydro SyStEmS By 
proViding EnErgy to ruraL EntErpriSES in nEpaL and india 

SEpS projEctcaSE Study 8 Hydro Empowerment network
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In contrast, the funds for the two MHPs 
in Odisha state were inactive. The project 
supported the reactivation of the funds 
and established systems for their long-
term management.

Finally, the capacity of the MHP man-
agement committees and operators was 
enhanced through targeted training, shad-
owing/exposure experiences and workshops.

EnVironmEntaL iSSuES

In addition to enhancing access to elec-
tricity in remote rural locations, the proj-
ect contributed to replacing the use of 
fossil fuels. As the project involved exist-
ing MHPs, no particular provisions were 
made to assess the environmental impact 
of the plants. 

SociaL iSSuES

The project worked to improve governance 
and transparency in the management of 
MHPs. Efforts were made to promote 
gender equity and the inclusion of mar-
ginalised groups. Of the 21 new income-
generating enterprises, two are owned 
and operated by women. 

Regular interaction with the communities 
was key to their involvement in improved 
MHP management and to creating a 
sense of ownership. Throughout, Practical 
Action worked in partnership with local 
NGOs (Dhaulagiri Community Resource 
Development Centre (DCRDC) in Nepal 
and koraput Farmers’ Association (kFA) in 
Odisha, India). 

rESuLtS & impact

Five MHPs were rehabilitated and main-
tained and these now provide a reliable 
electricity supply, delivering significant 
efficiency gains. An additional 110 house-
holds (total 1910) were electrified in com-
parison to the baseline of 1,800. 

The productive use of micro-hydro gener-
ated electricity has expanded and this, in 
turn, has led to increased plant load fac-
tors by, on average, a factor of two. The 
monthly income generated by the MHPs 
has increased proportionately and this 

additional revenue will ensure adequate 
cash-flow for long-term operations, 
repairs and maintenance. 

The PMSD approach for the promotion of 
energy-based rural enterprises was used 
to provide business counselling and ori-
entation to around 80 individuals. This, 
in turn, led to 21 new enterprises being 
formed. A further 20 people were trained 
in the principles of the approach, with the 
aim of reaching out to entrepreneurs in 
other micro-hydro catchment areas.

However, the project results also show 
differences between the two project sites. 
While the conditions for developing busi-
ness activities and increasing productive 
use in Nepal were favourable, Odisha’s 
situation was not advantageous as access 
to electricity and practical support cannot 
instantly bridge the gaps that a commu-
nity has faced for decades. 

rEpLicaBiLity

Lack of access to electricity is a significant 
barrier to development in rural commu-
nities in Nepal and Odisha state, where 
around 40% and 70% (respectively) of 
households have no electricity. Past efforts 
to exploit the regions’ potential for micro-
hydro power have encountered varying 

degrees of success. The experience gained 
in this project might help to re-energise 
under-performing micro-hydro projects 
by focusing on growing the use of micro-
hydro power for productive applications.

To increase the possibility of replication, 
the project results have been shared via 
workshops, reports and project visits with 
local/district governments and ministries 
in Nepal and Odisha, as well as with the 
Nepalese Alternative Energy Promotion 
Centre (AEPC). 

LESSonS LEarnEd

This experience demonstrates that promo-
tion of end-uses of MHPs and strength-
ening the financial base of MHPs is 
instrumental in ensuring their optimal 
operation and maintenance which, in 
turn, affects their long-term sustain-
ability. The PMSD approach is warranted 
where certain underlying conditions for 
market development exist. For regions and 
communities facing severe development 
shortfalls, the approach has limits and 
needs to be accompanied by other devel-
opment measures.

Source: Final Report submitted to WISIONS by Practical 
Action South Asia Regional Office in March 2016 

Production of Lokta paper in Nepal
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The four energy practitioner networks emerged and developed 
differently according to particular conditions (technological, 
geographical and socio-political), but share key objectives: 
strengthening the capacity of members through collaboration 
and knowledge exchange and advocacy by fostering dialogue 
and sharing knowledge with relevant stakeholders. 

They all have members with a strong shared vision, are coor-
dinated effectively and have a dynamic approach. For most of 
the practitioners, the network events and activities are unique 
experiences. The networks often provide the practitioners with 
the opportunity to widen their focus from dealing with pressing 
local community aspects to considering issues from a regional 
or even global perspective. It is inspiring for the practitioners to 
realise there are similar people and organisations in neighbouring 
countries who share the same challenges but also the same aims. 

However, the wide-ranging geographical distribution and 
associated long distances between member organisations make 
maintaining active communication within the networks an 
on-going challenge. Therefore, annual/bi-annual gatherings 
are particularly important for strengthening and revitalising 
mutual trust through direct personal contact and face-to-face 
communication.

Notwithstanding their relatively short existence, the networks 
supported by WISIONS have already become acknowledged 
as important exchange platforms for practitioners and other 
stakeholders working at the forefront of delivering sustainable 
energy services to households and communities in the develop-
ing world. 

Although time alone will demonstrate the medium-term 
impacts, initial effects are already evident. These include internal 
outcomes, such as increased knowledge due to hands-on train-
ing, and new transnational connections between both individual 
practitioners and organisations. In particular, intercultural 
understanding has increased and self-awareness of the role that 
local experts and NGOs play in achieving the global target of 
sustainable energy access has grown. 

Externally, the networks have successfully contributed to 
increasing the positive perception of small-scale decentralised 
energy technologies as viable alternatives to conventional 
energy sources and grid-connectivity. Representatives from 
local governments and national ministries, as well as the 
national media, have attended network events – raising aware-
ness and attracting further interest in sustainable small-scale 
energy solutions.

Summing up…
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gEt inVoLVEd…

•	 Are you interested in these networks and their work? 

•	 Do you want to become a member or a supporter?

•	  Do you know of similar networks and see the potential  
to link efforts?

pLEaSE ViSit tHE nEtwork’S wEBpagE  
and contact uS dirEct: 

www.wisions.net 
Contact: info@wisions.net

http://www.hpnet.org/ 
Contact: hydroempowerment@gmail.com 

http://redbiolac.org/ (Spanish)  
Contact: redbiolac@gmail.com

http://redbiocol.org (Spanish) 
Contact: lylianr@utafoundation.org 

http://windempowerment.org 
Contact: windempowerment.group@gmail.com
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