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Abstract

Poverty reduction, first on the list of Millennium Development Gods, requires access to
modernized, stable energy to be redized. Rura areas are especidly vulnerable, which is why
renewable energy technologies (RETS) illustrate a promising solution for modernized energy
access.  Entrepreneurs play an important role in these sustainable development projects by
helping build up an entire sector of services. Acting as indicators for a project’s stability,
entrepreneurs provide a needed service (energy) while stimulating the local economy. In order
to redize their potentid, drivers and bariers are to be identified to assess their current
stuation. Entrepreneurs in Vietnam have had limited time to develop in this contemporary
age, however, rgpid changes have been occurring they have emerged as key movers in rurd
bioenergy.

This thesis looks & Biogas in Vietham as a case study towards understanding the key drivers
and barriers to bioenergy entrepreneurs in rurd aress and their project dissemination models.
The project's surveys rurd bioenergy entrepreneurs, households and key informants in the
projects. The purpose of this study is to explore what criticd factors to bring about the
cregtion of anew business in the developing rurd energy sector by identifying the key drivers
and bariers to biogas entrepreneurs and the disseminaion gpproaches of each case's
development project. Using severd andyticd frameworks, two programs are andyzed, the
Biogas Programme and the Vietnamese Women’s Union’s (VWU) energy project, with three
separate cases conducted in the northern part of Vietnam. The study highlights drivers and
barriers and compares dissemination models to ad future research, while making important
recommendations for future rural bioenergy entrepreneurs.

Keywords: Biogas; Entrepreneurs; Vietnam; Dissemination Models
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Executive Summary
Introduction

Renewable Energy Technologies (RETS) are a promising choice for rura communities with
unreligble energy sources by offering a domestic replenishing source of energy, a key
foundation in poverty reduction by developing and promoting modernized, energy
technologies to improve livelihoods. Many Asian countries are developing rapidly and in order
to sustainably develop, energy modernization is necessary to improve public hedth, provide
religble energy sources and prevent environmentd exploitation. Bioenergy is an dtractive
venture because of its connection to agriculture, and with many developing Asian countries
sill based heavily on agriculture (Vietnam being one of these); biofuels have dready been
pursued by some.

Entrepreneurs play an important role in sustainable development for rurd energy projects by
helping build up an entire sector, acting as an indicator of its stability, providing a needed
sarvice (energy) and stimulating the locd economy. Entrepreneurs in Vietnam have had
limited time to develop in this contemporary age, however, rapid changes have been occurring
they have emerged as key moversin rura bioenergy.

Rural Biogas Entrepreneursin Vietham

In Vietnam, biogas dominates the bioenergy fidd. As a technology tha is renewable and
derived from agriculturd residues, biogas has improved livelihoods, the environment and the
public hedth of many communities around the country. Biogas is a type of energy that utilizes
biodegradable organic matter, which is broken down by methane producing bacteria These
bacteriathen produce a mixture of carbon dioxide and methane resulting in a combustible gas
that burns similar to liquid petroleum gas (LPG) with virtudly no indoor pollutants emitted as
by-products. The gas can be used for cooking, lighting, heating and eectricity generation
(Acharyaet a., 2005).

In this thesis, Biogas is used as a case study for studying bioenergy entrepreneurshipsin rurd
Vietnam, due to the prevaence of programs and the substantid history in the country.
Entrepreneurs, or biogas masons, are seen as a key indicator for economic and socid growth
and the ‘hedth’ of a devdopment project (UNDP, 2004). The purpose of this study is to
explore what criticd factors to bring about the creation of a new business in the developing
rurd energy sector by identifying the Key Drivers and Barriers to biogas entrepreneurs and
the Dissemination Approaches of each case’s development project.

The research’s focus is a survey of rurd bioenergy entrepreneurs in Vietham looking a two
different programs, the Biogas Progranme and the Viethamese Women’s Union’s (VWU)
energy project. The case studies come from two different organizations and are triangulated
to explore three different scenarios in the northern Vietnam. The cases range between three
provinces, from a peri-urban setting (Ha Tay), a lowland, coasta agriculturd province (Ninh
Binh), and a mountainous, more remote area (Son La).

Conclusions and Recommendations

Entrepreneurs play an important role in sustainable development for a project by helping
build up an entire sector, acting as an indicator of its stability, providing a needed service
(energy) and stimulating the loca economy. In order to redize their potentid, drivers and
barriers are to be identified to assess their current situation.
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For the Key Barriers to entrepreneurs, they are related to lack of qudity control, lack of
competition, fluctuations in prices, gender, little to no business skill training, demand and
affordability congtraints a the households, income not being enough to sustain afull-time job
and the perception of biogas as alow skill field.

Key Drivers for biogas entrepreneurs identified subsdies as market promoter’s strength, as
well as the positive view of the technology and widespread community support. Initid public
support and community awareness and education promote biogas and enable an easier climate
for first movers in biogas. An open market sector and support to biogas services, such as
warranties, Microfinancing, subsidies for households and business training are dso mgor
drivers where available.

In the Viethamese cases, the two organizations research each used a unique approach and
theory to spreading their energy development projects. When comparing the sector
development and participatory approaches, the research and anaysisillustrated that the sector
development modd supports biogas entrepreneurs more for its direct involvement and the
crucid role the modd plays in developing the market and services. A sector development
modd benefits entrepreneurs working in energy development projects by ensuring better loca
and longer-term sustainability.

Within the cases studies, mgor srengths of the disseminaion modds was the highly
informative nature of the projects, education, community meetings and focus on information
and boosting the communa image of biogas and its related benefits. Also direct mason
support and building a self-sustaining sector. Major weaknesses in both cases showed afailure
to target key groups, vulnerable groups, being overly adminigtrative and lack of business or
market development. The main strengths were dissemination of information, individua and
targeted support, use of local government and building services.

To summarize, Recommendations based on the research:

e Biogas sector expansion

e Continue information dissemination efforts

e Morerenewable and bioenergy policy support

e Business and entrepreneurial training for masons

e Establishing a Microfinancing program for households

¢ Financia aid adjustments to incorporate inflation and rising material costs
e Inter-project communication, cooperation

The future of biogas and rurd energy entrepreneurs is largely dependent on research and
interest in the field, key and interesting aress for future research include an evaduation of dl
biogas programs in Vietham, barriers to femae entrepreneurs and identifying support, further
research on dissemination gpproaches to rurd energy development projects, identifying types
of supportive policy and an andyss of microfinancing and role it plays in energy
modernization. If the Millennium development god of poverty reduction is to be realized,
many agpproaches will be necessary, entrepreneurs are one key way to bring modernized
services and empowerment to rural populations.
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1 Introduction

1.1 The Energy Ladder: Cleaner Development and Poverty Reduction

Improving livelihoods requires a sustainable, reliable energy sources. Poverty reduction is a
major task for future sustainability and as the first on the list of Millennium Development Goals,
it requires improving access to energy to make it a redity (UNDP, 2001). Renewable Energy
Technologies (RETS) are a promising choice for rurd communities with unreligble energy
sources by offering a domestic replenishing source of energy, a key foundation in poverty
reduction by developing and promoting modernized, energy technologies to improve livelihood.
These same poverty stricken communities have little change of improving their stuation without
areliable, modern energy source (Johansson and Goldemberg, 2002).

Modernized, religble energy is fundamenta for other development projects, without reliable
energy, supporting infrastructure is difficult. Shifting from traditiona biomass, fud wood, crop
residues or animal wastes, used in traditional ways has many advantages on the local and national
level, as well as for globa sability, socid equdity, conservation and environment. Poverty
eradication without energy modernization stands to hinder any sort of economic development or
improved living standards (Flavin and Aeck, 2005). For cooking resources, household energy
use in developing countries makes up 10% of the worlds primary energy demands and when
looking soldly at biomass use in households, this makes up 7% (1EA, 2006). The figure in redity
is likey to be much higher when factoring in non-commercid biomass, illustrating the
dependency of many on the use of an energy source that jeopardizes forest conservation efforts,
contributes to regiona and indoor pollution, and affects public hedth. Thisfigureillustrates the
large amount of biomass used in alargely inefficient energy conversion, requiring better fuels or
better technology for consumption and the globa potentid to modernize this energy source.
Outlined in Mgpako and Mbewe's Renenddes and enagy fa rurd dedgomat in Sub-Saharan Afrig,
many adverse hedth factors can be atributed to, time-consuming biomass collection, physicd
alments from the journey, indoor ar pollution, use of low qudity and inefficient fuels and cost
of purchasing fuel (2004).

Reducing poverty is a daunting task, however, energy modernizetion of inefficient energy
conversion technologies plays an important role in this process. Energy modernization reduces
poverty in severd key ways. One of the primary ways poverty is eradicated through modernized
energy services is the improvement in daly life. Modernized energy ranges from improved
cooking ability; more free time and reduced income spent on energy services and improved
hedth, energy as service dlows for livdihood improvement and sdf-empowerment of locd
people. Hedth and free time this is tied to the inefficient energy systems are burned and
collected, resulting eye, lung and other hedth problems. Free time from reliable, modernized
energy dso enables the development of the loca economy through enterprises, educational
opportunities and improvements in agriculturd and water supply (Flavin and Aeck, 2005). These
link to energy modernization help build stability of energy services, something that, rura aress
have less of when compared to most urban centers.

Energy for sustainable development isacritical issue when focusing on global poverty reduction.
For developing countries, utilizing RETs is a solution tha enriches loca development for
productive activities, enabling people and their communities to share the development benefit.
Renewable Energy Technologies have been explored for their ability to decrease dependency on
foreign energy services, environmenta impacts and dso modernize energy in aress that are rurd
or remote (Shrestha et d., 2005). RETSs offer energy security and affordability by reducing the

1
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sress on rurd dectrification and dso domesticaly producing or utilizing an existing naturd
resource. This means less dependency on foreign resources and more security for a country.

With, globaly, 2.5 billion people relying on traditiond biomass for an energy source, the socid
and environmenta gtrains have led to locd, nationd and internaiond efforts to provide energy
relaed development solutions (IEA, 2006). One way to support these efforts to ad energy
development schemes involves the use of entrepreneurs and smal and medium enterprises
(SMEs) to commercidize potentid RETS, modernizing rurd energy services and moving
development progress up the ‘energy ladder’. Enterprise and locd economic development is an
especidly important aspect of energy services as it enables a locd economy to develop and a
stable energy source for people to improve their livelihoods.

1.2 Energy and Developing Asia

This section describes the relaionship between energy and rapid growth and development in
Asa Deveoping Asas rapid growth has intengfied the region’s energy needs, encompassing
over hdf of globe's population. Developing Asa refers to the developing countries in Asia,
excluding OECD Asda, Jgpan and South Korea. East, South-East and South Asia are home to
many of the world’s most rapidly developing and growing regions, with a combined globd
populaion encompassing over 60% of the planet (UNDP, 2006). Economies and populations
are growing and strains on both energy and natura resources are not only gpparent in globd
statistics but are becoming visible redlitiesin daily life and international markets.

In developing Asia biomass and waste account for 21% of the consumed energy (with China
excluded this puts the figure a 14%) (DESA, 2008). Another figure, relaing to targets to meet
MDGs, shows that China done will have over 260 million people needing to gain access to
modern energy by 2015 to meet the MD Gs of poverty reduction, atarget to modernize 50% of
households gtill using traditiona biomass (IEA, 2006) This means that in China done, over 500
million people are ill using traditional biomass for energy. Many Asan countries are
developing rapidly and in order to sustainably develop, energy modernization is necessary to
improve public hedth, provide relidble energy sources and prevent environmenta exploitation.
The stuation with energy in rurd Asia has dready become a visible issue, dowing infrastructure
development and preventing people from meeting their potential.

For poverty eradication this rapid growth creates new, and often unforeseen, chdlenges to
sustainable development, meeting the needs of today without compromising those of the future
(UNDP, 2007). Many of these chalenges are present in large Asan cities; they are the new
public hedth problems of overcrowding, urbanization and unregulated pollution. More than
56% of Southeast and East Adalive in rurd aress, figures that will transition to modern energy
sources or continue to consume biomass and cod, creating regiond, environmenta stress.
Incorporaing urban populations into the previous figure, well over hdf of the people in
developing Asian naions do not have access to proper sanitation or a clean waer supply
(DESA, 2008). These steps are crucid for developing countries, and much of this is provided
with steps towards energy modernizetion to provide power to meet these basc needs. Asan
countries aso focus on rurd energy modernization to prevent and dow nationa urbanization
trends. Asthisisalready occurring at the moment, a modernized rural energy supply would slow
the flow of ‘environmenta refugees by providing energy stability and opportunity for income
generating activities (GNSED 2007). Over aquarter of Vietnam’s population is urbanized, with
an urbanization growth rate of 3.2% in 2006 (ADB, 2006 / UNESCAP, 2007). In Asia, 60%5 of
the population is urbanized, with Chinaa 60 and Vietham a 74, illustrating smilar trends, but

2



Driversand Barriersto Rural Bioenergy Entrepreneurships - The Case of Biogasin Vietnam

gtill a discrepancy tha some Adian countries will have a grester need to modernize or develop
rural areas (DESA 2007).

In order for developing countries to meet higher standards of living and find sustainability ways
for ading economic and population growth, renewable and modernized forms of energy are
crucid not only for urban but especidly rurd areas. In Vietham, over 70% of the country is
living in the rurd areas and much of the population needs a more consistent and better form of
access to energy (ADB, 2006). In this sense, renewable energy technologies (RETs) and
bioenergy provide a different gpproach to rurd development accounting for sustainability,
renewability and reliability.

Connecting rurd people to dectricity is a resource-intensive and expensive venture for many
developing Asian countries. As aresult, projects in Renewable Energy Technologies provide off
grid solutions are being pursued to give a reliable energy source for communities to empower
themsdlves, improve the local economy, enterprises, hedth and environment. In order to
prevent a'develop firgt, and clean up later scenario’, awide array of energy options can be seen
for afew countries. ‘Investing in renewables is a more long term and sustainable god that fit
Asan scenarios as being a profitable and socidly viable modernization steps. RETs offer Asaa
rurd energy solution by providing energy security, stability and sustainability for non-urbanizes
communities and households.

1.3 Vietnam: Socio-Economic Context

Socio-economic context gives the background to Vietnam through datistics to illustrate
development progress and in the second section will detall the energy Structure, usage and
resources of the country. Vietnam, a developing country of 84 million, has only come to peace
in the 1990s through arough period of modernization and war. As aresult, rapid development
has put the country as Asas second fastest growing economy (UNDP, 2007). Accelerated
growth in one of Asas fastest growing economies, foreshadows the future energy needs and
relaed concerns for the Viethamese people. In Vietham’s rurd aress, fue wood and other
biomass have primarily been the traditiond energy sources for cooking and heeting, however,
electrification and renewable energy technologies, such as compressed biomass, biogas or solar
pands, have become more available, shifting rurd areas upwards on the ‘energy ladder’ towards
cleaner and more sustainable energy services.

1.3.1 Country Profile

The country’s economic structure has traditiondly been a centrdized state and now has rapidly
shifted to a socidist free market, opening the country up to many levels of entrepreneurs and
outside investment. Private sector growth has been significant in the country, and thisis not just
apparent in major cities, but outside aswell. Vietnam, adiverse country with abundant resources
and industry has the advantage of having fossil fuel resources as well as precipitous mountainous
areas and rivers for hydropower capabilities. Viethan’s entry into the world trade organization in
2007 illugtrates the movement towards liberdization and nationa development (World Bank,
2007).

In Vietnam, the GDP in 2005 was 52.,4 billion US dollars, comparatively for Sveden this was
357.7 billion USD. The GDP per capita for Vietnam in 2005 was 3,071 , in Swveden this was
32,525 GDP per capitawith a growth rate between 1990 and 2005 annudly of 2.1% in Sweden.
Between 1990 and 2006, the growth rate averaged nearly 6% (UNDP, 2007). While GDP does
not completely describe the picture of growth in the country, other figures will highlight that the
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growth puts the nation as the second fastest growing in East Asa. In Figure 1, the HDI for the
globe is broken down into regions and compared with that of Vietham. In terms of East-Asia,
Vietnam is close to the average national HDI of East Asia. Intermsof East Asia, it isjust below
the average (UNDP, 2007).

Vietnanws HDI is 0.733, this figure expands the notion of GDP by measuring a combination of
longevity, education, literacy rates, and living standard from various income factors. It does
Ieave out some crucid factors but illustrates a more accurate picture than GDP sometimes can
o provide. For ingtance, Viethanrs HDI
vaueis comparable to Algeriawith the
same HDI but different GDPs For a
range and comparison, Iceland has and
HDI of 0.968, as the globe's highest,
23 and near the bottom, Serra Leone
with 0.336. The life expectancy in the
Vietnam is 73.7 years, quite high with a
literacy rate above 90% (UNDP
20057).

Vietnam has greetly reduced poverty,
5.4 to an aea aound 30% reductions
since the early 1990s (ADB, 2007).
0.3 Despite a higher HDI, only 27% of
the population resides in urban aress
and nearly a quarter of the population
is ill living in poverty (ADB, 2007).
The economy is il predicted to grow

- ) - \ . , over the next vyeas, €ffectively
(FLI?IL\J{SFl, 12.08;)|enamsHDl ssanpralwith theddd rise gpotlighting the opportunities and

chalenges with such a rapid growth
rate.

1.3.2 Energy Situation

As a country with a shifting economic structure and a growing private sector, energy has become
a nationd issue for Vietnan's development, however, the country is an energy exporter.
Vietham has many forms of energy, and structurdly as an exporter, energy is viewed as a
profitable venture. The energy sector is made up of offshore oil, naturd gas, cod and many
hydroelectric power projects around the country, working with the geography and resources of
Vietnam (World Bank, 2006). The mountainous north and centra plains make hydropower and
cod better options and the southern aress for offshore gas and oil. The country is then
“divided” into three regions, north centrd and south, each with their own energy niche supplies.
For instance, hydropower runs from the north and middle part of the country with, gas, coa and
oil utilized for the southern part and filling in the gap areas. Biomass and waste still account for
nearly 50% of energy consumed in the country. The latest hydrodectric project is expected to
open in 2010 (Tuan 2008, March 25, Persond Interview). For dectricity generaion, solar, wind
and smdl-scae hydropower are not common in Vietnam, due to the rigid and state controlled
energy structure which leaves little room for large scde RETS, they can, however, be found on
the smaller, rural scale (Ervin and Tuan, 2004).
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Table 1 below illustrates the percentage of each energy type used from the tota primary energy
supply. The totd primary energy supply is a figure reflecting the energy produced domesticdly
and net export/ imports (UNDP, 2007). Here Biomass and waste combustion gregtly dominate
usage, due to the large populations in rurad aress. The biomass figure is much lowered than
previous numbers; in 1990 the percentage of biomass and waste usage in the country was over
77%, adramatic shift over the past 15 years down to less than 47% (UNDP, 2007). The man
cause for this is the shift downwards in non-commercid biomass and upwards in commercid
biomass. Energy supply has dso increased greetly; the tota primary energy supply in 1990 was
24.3 mtoe (commercid energy consumption) and in 2005, this figure jumped to 51.3 Mt of ail
equivdents (UNDP, 2007). Metric Tons of Oil Equivadent (mtoe) quantify energy figures for
comparison by measuring energy supply in terms of ail.

Table 1-1 Distribution of energy supply in Vietnam, 2005.

Energy Type Cod Qil Gas Hydro Biomassand Waste Nuclear

Usage (%0 of total) 158 243 96 3.6 46.7 0

Source: UNDP, 2007.

In 2004, 20 million tons of crude oil were exported, a
vaue of 5.7 billion USD. In tha same year, Vietham
imported 11 million tons crude oil, a a cost of 3.6

Key Benefits of Renewable Energy
Technologies (RETS):

billion USD. After combining these figures, this
leaves net earnings of 2.1 billion. The reason for such
imports is the lack of technology for refining the high 2
qudity oil found offshore. The imported fud is ;
poorer qudity but without the proper technology _ "

there is little dternative. By 2020, the country’s 3. Rurdl power - Stability
production is projected to expand to 40 million tons : -

per year (ADB, 2007). Much petroleum is imported 4. National Security
despite the high oil yidds. The reason for this is 5
technologicd, importing chegp petroleum and
exporting the high qudity oil found off the country’s 6. Public Hedth
coast (Tuan 2008, March 25, Persond Interview).

1. Enterprise development

Poverty reduction

. Closing the gender gap

Cod production is expected to double, with the 7 Education and Awareness
highest qudlity cods (anthracite) used for export and
the lower qudities being used domedticaly.  In 8. Environment

Vietnam, with the electrification rate at 84.2% in 2005,
meaning that 13.2 million people in the country are
gill without eectricity access. In Developing Ada,

damogt 930 million people ae without eectricity
(UNESCAP, 2008). For China and East Ada, the
average dectrification is 88%, leaving Vietham below  Figure 1-2. llludrates the key bandits of
the average in electricity access (UNESCAP, 2008). RETs (Flavin and Aeck, 2005).

Vietnam’s Electricity consumption per capita in terms of kilowatt hours was 560 in 2004, a 324
% change (increase from 1990. To compare this figure to an OECD and country, Sveden’s per
capita energy consumption was 16,670 with a decrease of -1.9%. (UNDP, 2007). In terms of
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Energy consumption, Vietnam uses 47.59 TWh of dectricity or 573 Kwh/ capita annudly. IN
Sweden, the per capita consumption is 15,430 kWh/ cgpita and a tota annud consumption of
139.34 TWh (IEA, 2007).

The gtate owned Electricity of Vietnam (EVN) is the dominant power corporation in the
country which owns severd types of power generation: Thermd plants, hydro power plants and
gas turbines (EVN, 2008). Ther “dectricity network” is composed of severd companies
operaing dl over the country and sdlling eectricity. This network is overseen by EVN, and
then on the next tier conssts of the energy projects owned under the corporation. Electricity
produced from naionad projects is then distributed by regiond power companies, and
transmission groups (World Bank, 2006). Much of the power usage is divided between Industry
and Commercid usage and residentid (each around 45% in 2004) (World Bank, 2006). This
figure highlights the large dectricity use in the homes, but may not take into account that many
people are operating a commercial enterprise out of their home, blending the two interests.

More investment will be needed, demand will continue to increase and the major restructuring of
Vietnam’s eectricity system will continue over the next decade. While change is relatively dow
in government processes, the state owned EVN may be broken up or face competition as market
forces are entering on the locd, nationd and internationa level. Average dectricity growth rate
to 2010 12.7% per year increase of energy capacity, unregulated growth has estimated that this
will need to jump to 13.4 (World Bank, 2006). Within Vietnam, there is alack of a competitive
energy market on the nationd scae; however these trends have not been explored in depth on
the small, medium and micro enterprise scale related to energy (EVN, 2008).

Many government-sponsored programs to conserve energy and investments in renewables, like
biofuels, shows that the country is committed to continue exporting power to neighboring
countries. Loca commune dectricity access was nearly 95% in 2004 and rurd households 88%
showing a very high number of dectrification, but still a significant number of people who are
off grid. At acertain point the cost becomes very high to put the entire country on the grid, this
iswhere the role of RETs comesin. RETs are being explored in Vietham as off grid sources of
electricity that are more sustainable and modernized forms of energy.

1.4 Bioenergy and biofuels

This section gives a brief background on bioenergy, biofuels and the reaionship to rurd
development, entrepreneurs and current policy. Bioenergy is an atractive venture because of its
connection to agriculture, and with many developing Asan countries gill based heavily on
agriculture (Vietnam being one of these); biofuels have aready been pursued by some nations.
Bioenergy is atype of Renewable Energy Technology, yet not dl RETs are biofuds. In the case
of Vietnam, biogas has worked well with this system with a need to provide energy and develop
the country’s rurd communities. One of the mgor atractions for developing countries to
biofuelsisthe potential to domestically produce afuel and reduce the reliance on a single source.
Bioenergy takes an interesting step incorporating agriculture and energy production. Countries
with agriculturd infrastructure or large potentia often look towards bioenergy and RETS for
their flexibility.

Biofuds, and biogas, have a few mgor potentid benefits, from this perspective they can be
divided into environmenta, economic, sustainability and security benefits (Katti and Khedkar,
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2005). The impacts on the environment are reduced, and in the case of biogas this is no
different. The source is renewable and much less invasve than extracting fossl fuels. The end
product is dso less harmful in terms of ar pollution, reducing regiona pollution and public
hedth problems when compared to low-standard converson wood fue. In terms of energy
modernization, bioenergy offers a chance to modernize and diversify energy sources. The appeal
on the nationd level is dso the possbility of export (IEA, 2006). In addition, there are co-
benefits to using biofuels to modernize. Unlike cod and oil dternatives, they are renewable and
emit lower amounts of carbon dioxide from net production. Bioenergy offers an improved and
more efficient use of biomass, getting more energy out of the maerid and proving a sable
energy source.

1.4.1 Bioenergy Entrepreneurs

Entrepreneurs play a key role in developing locd economies. In a development project,
entrepreneurs are one of many indicators that can give indght into the current and future
stability or success. In developing countries, off grid communities have little to rely on by way
of providing them an energy service, entrepreneurs offer them a solution whether it’s sdlling
firewood or coal at alocal market to having a business that sells the service of energy and service
related technologies, such as stoves. In terms of RETS, these entrepreneurs play a key role in
understanding the socid, economic and environmentd aspects of a community or region. In
asessng this, these three areas are dl part of sugtainability and a step towards poverty
eradication. Entrepreneurs are a key step in getting access to the rurd aress as it builds up a
market, which provides income and an incentive to keep a technology or energy service
continuing. Exploring drivers and barriers to entrepreneurs provides a more detaled and in
depth andysis of the drivers and barriers of an entire energy project. In order for the MDGs to
be progressed, these renewable energy and modernized energy projects need to account for
entrepreneurs and take on a sectord gpproach to energy modernization (Flavin and Aeck, 2005).
Enterprise development is aso a key factor to energy modernization as it builds the loca
economy and uses resources locally, rather than becoming dependent on outside resources.

1.4.2 Policy Context

In terms of providing rurd aress with energy, plantation biofuds are a long way off and the
government has plans to expand the industry on the large scae, utilizing biofuels for transport
and making targets over the next few years. Policy targets thus far have been limited to subsidies
and generdized targets to boost renewable energy and the support of other non-renewable
energy sources has made development of biogas difficult. Vietham aso has a commitment for 2
percent of its energy is renewable by 2010 and up to 3 percent by 2020 (UNESCAP, 2008). In
addition, the Vietnamese government has plans to aid bioenergy with atarget over 2006-2010 to
develop bioethanol and other bioenergy projects. They are aiming to commercialize the industry
with atarget of 5.5 litres of biofuel by 2020 (Briones, 2007).

1.5 Biogas in Vietnam

In Vietham, biogas dominates the bioenergy fidd and as a technology that is renewable and
derived from agricultura residues, it has improved livelihoods, the environment and the public
hedth of many communities around the country. Biogas dominates the biofuels scene in the
country, conveniently being one of the more environmentaly benign technologies available.
While Vietham has not started its mass biofud industridization (plans and targets are being st),
for rurd projects in areas lacking dectricity with livestock agriculture, biogas has provided fue
for cooking, heating and lighting.
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In this thesis, Biogas is used as a case study for studying bioenergy entrepreneurships in rurd
aess, due to its prevadence and long history in the country. There are many organizations
working in the country to set up the technology and build a market economy around biogss.
Entrepreneurs, or biogas masons, are seen as a key indicator for economic and social growth and
the ‘hedth’ of a development project (UNDP, 2004). Biogas is used as a case study to answer
these overdl questions. The reason biogas was chosen for thisis that it is the most developed
form or rurd bioenergy in the country, the public has a high knowledge and multiple
organizations are working with the technology. Many of these programs have met mixed success
and with an increasing energy demand in the region, practicd and environmentad solutions are
needed as dternatives to large-scde energy projects that often result in adverse human and
environmental consequences.

1.6 Scope and Limitations

The project's focus is a survey of rurd bioenergy entrepreneurs in Vietnam. The type of
bioenergy to be studied is from agricultura residues, mainly biogas and manure, and is primarily
utilized for cooking and hesting. Biogas is the research’s case study, using it as an example of
rurd bioenergy entrepreneurs and success of disseminaion models between two projects.
Building on the need for rural energy sources to reduce poverty, the research will focus on small-
scae bioenergy projects and entrepreneurships, referred to as enterprises, as a preventaive
environmenta gpproach in rura development. The modern biofue looked at in this study is
biogas from agriculturd resdues, such as manure, used for cooking and heating. Other
information is dso gathered on other forms of biofuds in the country. These locd initiatives
enable a cleaner development pathway that provides energy in aress disconnected from magor
electricity grids. The project’s scope will take a discerning look at the hindering and helping
aspects for rural energy development in the small-scale biogas sector.

A note on spdling, many words in Viethamese are combined in English for smplification,
therefore words like Vietnam (Viet Nam) have dternate spelling. For the purpose of the paper |
have used the combined form of Vietham and Hanoi, among others. A note on the name of the
Vietnam Women’s Union, in the paper for grammaticd purposes, the VWU will bereferred to as
the Vietnamese Women’s Union and are the same organization. For individuds, Viethamese
names are written as they are in Vietnam with the Surname listed first. Conversion rates for the
Viethamese Currency (Vietnamese Dong, VND) are given in US dollars from May 20t, 2008
estimates.

The research was limited by permission from locd and nationd government and the structure of
interviewing. Processes and procedures often take longer in rurd areas and permissions for
outsders, while part of policy, wastes time and resources and was limiting for collecting data,
communication and meetings. Much of the interviews were organized by the locd party centers
or locd agriculturd extension centers. Language was dso a sgnificant barrier and required an
interpreter.  Another key dimension of the study was the consstency and availability of
electricity. In Case 2, Son La, dectricity was only available for a few hours a day, which made
smple administrative tasks difficult. Another important note was my presence as aforeigner in
the country and the limitations of doing a study requiring much permission. In addition to these
conditions, the reliability of the information is related to people’s trust and motives in the
researcher and interpreter. From the research and communication with interpreters, respondents
had no trouble expression opinions and feelings.
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1.7 Objective and Research Questions

This research will pose a series crucid research questions that will look a the current
sustainability of rura bioenergy prectices, energy sustainability and the sae of rurd
entrepreneurs and project dissemination. The project ams to understand the dynamics behind
the emergence of rurd energy entrepreneurs, by using existing andyticd frameworks to identify
the key elements that influence the shift towards sustainable rural energy systems. The stability of
the bioenergy sector and private rurd energy investments is fundamenta to energy and
sustainable development models, thus these projects require a better understanding of the role of
entrepreneurs.

The purpose of this study isto explore what critica factors to bring about the cregtion of anew
business in the developing rurd energy sector, using the research questions below to answer an
overarching objective:

What are the critical factors that contribute to the success and failure of rural bioenergy
entrepreneurshipsin Vietham?

It is hoped that this research will contribute to future rurd projects in energy and sustainable
development, in order to provide al areas with sustainable energy and contributing to meeting
poverty eradication.

The major sub-questions to help answer the main objective:

1. What ae the triggering incentives and impeding bariers for rurd bioenergy
entrepreneurs?

2. What dissemination approaches have been used for bioenergy projects? Identify the
strengths and weaknesses of their approaches to the biogas projects.

1.8 Methodology

The project research methodology covers a 6-week data collection, during March and April 2008,
within the thesis period of January to May 2008. This is preceded with and finished by literature
review, reporting and information dissemination, through seminars, thess publication and,
potentidly, a scientific journa article. The key research will be obtained through face-to-face
interviews with key sakeholders including: communities, authorities, naiond and locd
government, business and relevant organizations in Vietham. For the study’s ethicd conduct
during persond interviews, the research will be disseminated in athesis report and guidelines for
interviews will be clearly stated when speaking with stakeholders.

Each stakeholder grouping is represented by five mgor groups of interest surrounding bioges.
Each respondent interviewed during the research is grouped into three categories of
respondents, households, masong/ entrepreneurs and key informants. The stakeholders are then
each interviewed from a series of questionnaires, individualy or in afocus-group style. Figure 3
divides them into categories of related biogas stakehol ders.

The interviews and meetings conducted for the research involved with key informants, biogas
masons, bioenergy entrepreneurs and households with biogas. This was organized through two
different projects, the Viethamese Women’s Union and the Biogas Programme, both based in
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Hanoi. Through these organizations, work was done with the loca governments to alow
interviews with key informants, masons and households in three Viethamese provinces (Ninh
Binh, Son Laand Ha Tay).

Below, in Figure 1-3, the stakeholder map is divided into five categories. These are the five key
groupings of the stakeholder reaionship to bioges. Underneath notes their ‘type for the
interviews as Key Informants, Masons and Entrepreneurs or Households. Each represents a
type and in some cases more than one.
Stakeholder Map

The study intentiondly looked a three
different cases to triangulate data by
utilizing this different qudlities but
generd dmilarities.  The methodology
was subject to change as the project went
on and many detalls were added to the
study based on field redlities. Many of the

Doers monitors,
builders

Masons and

Entrepreneurs Donors

. . . SNV
interviews required the use of an g g Vietnamese
interpreter. The interview style for the  sector Government
masons was a focus group while the Key Informan Key Informants
households were spoken t0 ONn @ gnrepreneurs

individud level. Three of these focus

groups were conducted in each case for —
the masons and the entrepreneurs. A Interested People,
comprehensive list of stakeholders and Users \N/gt?;ﬂ -

Rural Poor

persons interviews can be found in

Appendix 1. Households Local government,

Key Informants

The dudy wuses the Suganable
Livelihoods Approach, SNVOT andyss
and an entrepreneur business mode to
approach the data collected in the field.  Figure 1-3. Sekendde thery dagam bessl an
This topic is detalled more in Section 41 gakeéndde ategries and intenview graps (Friedimen and
Anaytical Framework. Miles 2006).

For daa collection, resources were obtained in Sveden and in Vietnam, through many
organizations. It was important for this study not to repeat past research, so while the origind
initiative was unique, for best results, there was a congtant didogue with each organization about
what would be useful to their efforts.

After the research was conducted, a presentation was given in Hanoi a the biogas programme
office for stakeholders on the preiminary findings of the survey. The presentation acted as part
of this research to bridge ggps and communication falures between organizations. The research
on dissemination modes was an addition to the ressarch on entrepreneurs developed in Hanoi.
After fiddwork and an assessment of the differences between the two organizations,
dissemination models turned out to be very relevant to the research.

1.8.1 Target Groups

The audience of this paper is best described as politicians (and related policy makers),
internationa organizations, academic researchers and private enterprises, in Vietham and those
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working on similar projects or within international organizations around the globe. Through the
information provided in the study, policy-makers and organizations within Vietnam and
internationally may enhance their decision making.

1.9 Outline

Chapter 2 reviews key literature on bioenergy, biogas and ther contexts within Vietnam. The
cases in the research will be introduced as well as the concepts of disseminaion models,
entrepreneur drivers and barriers, rural contexts in development and their relation to Vietnam

Chapter 3 describes the case study data, aggregating the responses from the households,
masong/ entrepreneurs and key informant interviews. Background to each region and ther
localized programs will be given, as well as, the dissemination approach.

Chapter 4 is comprised of anaysis and discussion of the cases; identification of key drivers and
barriers and a comparative look as the dissemination approach realities and the theory.

Chapter 5 explores concluding remarks on the research including opportunities, an overview of
the key drivers and bariers to entrepreneurs, recommendations and exploration of future
research in the biogas field. The chapter concludes by giving some fina remarks, what the future
of biofuelsin Vietnam may look like and recommendations.
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2 Bioenergy Entrepreneurs in Vietnam

This section will be a literature review on bioenergy, biogas and their contexts within Vietnam.
The cases in the research will be introduced as well as the concepts of dissemination models,
entrepreneur drivers and barriers, rural contextsin development and their relation to Vietnam

2.1 Bioenergy Background

Bioenergy refers to renewable energy from organic materids, including biomass. In this
research, bioenergy will refer to biomass and biofuds, modernized bioenergy will just refer to
biofuels and modernized biomass. Biofuds are fuels derived from biomass or biodegradable,
organic materids. These materids can be divided into afew categories, gas-based biofuds (such
as bioges), solid biofuels and liquid biofuds (de los Reyes, 2007). Solid biofuels can range from
wood fuel to more modernized forms of compressed biomass, compressed wood pellets are
examples of a common solid biofuel. Gaseous biofuds are mainly methane based and come
from the anaerobic breakdown of biodegradable material to create a methane and carbon dioxide
mixture. Liquid biofuds are acohols made from plant starch or sugars, such as bioethanol,
methanol or biodiesd afuel derived from plant oils that can be used independently or combined
with fossl diesdl fuel. All of these in theory are renewable energy carriers, being derived from
regenerated materid has potentid for renewability. Sustainability and controversy of biofuelsis
another matter and another debate (de los Reyes, 2007). Overdl, whether biofuds are the most
sustainable for of energy is debatable and these arguments and points are discussed further in the
«2.8 Controversies” section.

In Vietham the current state of biofuels has been limited due to reserves of cod, petroleum and
naturd gas. Much of this is exported, however cod is chegp and widely available. Hydropower
is dso widespread with dams in operation and a new dam in Son Labeing built (and operationd
by 2010) Within Vietnam, these fud plantations are being developed, however the technology is
gill new and not yet on the markets (Tuan 2008, March 25, Persond Interview). Vietham
produces many commodities typicaly associated with biofuels such as coconut oil, sugar cane
and cassava, which are available for biodiesel production. (de los Reyes, 2007).

The picture of Bioenergy in Vietnam is a complicated one and largely is very different for each
sdect type of biofud. While the country is capable of supporting some development of
bioenergy whether on the individudized rurd scde or industridized plantations, industry and
government have been dow to see bioenergy’s potentid. Biofuels face drivers and barriers of
their own in order to provide the country with needed domestic biofuels and consideration for
export. Worldwide, naions are developing policies and targets related to bioenergy and the
production of many fuels, such as biodiesel or bioethanol, have increased since 2000. At least 45
countries have set targets since 2004 on biofuds, increasing bioethanol 13.6% between 2000 and
2004 (Flavin and Aeck, 2005).

In terms of energy supply for bioenergy, it is largely restricted to biogas production a the
household level and non-modernized biomass consumption. Households that are producing
livestock are targeted for biogas, and in Vietnam’s rurd aress, smal to medium scale business of
raising of livestock is common and often in asmall area (Ervin and Tuan, 2004).

For other types of bioenergy, compressed biomass and biodiesd these methods are uncommon.
Compressed forms of bioenergy are available, but so are other forms as compressed naturd ges
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or LPG and coa and firewood are still common and popular in both the rura and urban areas
(Ervin and Tuan, 2004). In Vietnam, There are a few bioenergy technologies being
experimented with, but biogas is by far the dominant technology. Compressed biomass and
utilizing agricultura residues (rice husks or corn cobs) for fud have gppeared in a number of
projects but have yet to reach the same scde. In Son La Province these technologies are
common, but as an dternative to biogas technology people who are off grid frequently use cod
or LPG for cooking, hegting and even lighting. In extremely remote aress where dectricity is
inconsistent diesd generators are used for larger businesses. Because of this scenario, bioges is
an excdlent case due to its connection to energy projects and the widespread knowledge of the
technology. Other RETs can be seen in Vietnam, efficient stoves, PV solar water heaters and
geothermd energy have been pursued (Ervin and Tuan, 2004 / World Bank, 2006). Bioenergy
has great potentia for rurd Vietnam, especidly for its agricultura properties. Bioenergy
provides an economic opportunity for rurad communities to utilize their agricultura sKills for a
meansto first generate alivelihood, second an environmental source of energy and improve their
community development.

An ‘entrepreneur’ has many definitions and approaches, and this is an ongoing debate. For this
research an entrepreneur isaperson that “creates and develops new business” and dso, based on
another view “is an innovator, and therefore a relatively exceptiond person who changes the
economy in some way or another (Bruyat and Julien, 2000).” In the case of biogas, this
definition fits the Stuation as someone who innovates and develops new business, in this
research, biogas. As a result of this and the research being project focused but with people
providing information, the LA Framework is not solely accurate to describe the research
guestion. Recognizing entrepreneurships as complex and heterogeneous, meaning different
from one another, dlows the research to take in different gpproaches in finding out drivers and
bariers. Like Bruyat and Julien, they argue that in order to fully understand the entrepreneur,
the sector around them must dso be understood and that andyzing such environment, projects
and relationships are just as important as the entrepreneurs themsel ves (2000).

Table 2-1. Entrepreneursin energy development projects

Key categoriesfor dividing entrepreneursfor development projects:

1. The demand (househol ds)
2. The project (key informants, meetings experts)
3. Environment (observation, data collection)

4. Andfinally, the entrepreneurs themselves (masons — “supply’’)

Entrepreneursin Vietnam have had limited time to develop in this contemporary age, and in the
bioges fidd many are ill new and only now are emerging with proper business sKills.
Entrepreneurs play an important role in sustainable development for a project by helping build
up an entire sector, acting as an indicator of its stability, providing a needed service (energy) and
stimulating the local economy. Entrepreneurs are seen as a key indicator for the development of
aproject and their success and falure correlae with the project. In this scenario, entrepreneurs
play the role as indicators highlighting the key drivers and barriers to the modern energy of
biogas. Entrepreneurs (and masons), pared with the example of biogas are an excdlent
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indicator of how markets and businesses meet challenges and opportunities in the field of energy
modernization. This gpproach is a new aspect of energy and development focusing not only on
people and the project, but also the dynamics of the service sector surrounding it.

2.2 Bioenergy Technologies — Biogas in Viethnam

For rurd development, solid biofud production and biogas dominate bioenergy efforts in Viet
Nam. These efforts push for more modernized bioenergy, utilizing agricultura by-products
(such as rice husks), however, many projects are smal scale and technology availability is still an
issue in many parts of Vietnam (Ervin and Tuan, 2004). As a result, biogas has become a
prominent rurd energy RET due to the unique use of animas was as a source of energy,
redization of co-benefits such as the production of environmentd fertilizers, improved hedth
and sanitation and an active public promotion campaign.

Biogasisatype of energy used from agricultural residues, or biodegradable matter, that is broken
down by methane producing bacteria. The bacteria then produce a mixture of carbon dioxide
and methane that produce a combustible gas that burns smilar to liquid petroleum gas (LPG)
and produces nearly no indoor pollutants. This process takes place in a “digester”, or a chamber
where the gas is produced by the anaerobic bacteria Along with gas is nutrient rich fertilizer
durry. The gas can be used for cooking, lighting, heating and electricity generation (Acharya et
al., 2005). The biogas processis largely biologica and the anaerobic bacteria need conditions that
have a rdaively constant temperature (30-40), a neutrd pH and little to no oxygen (Johansson,
B. and Nordberg, 2008). A typical biogas digester is6 to 8 M3 in volume, for a household raising
a leasst 5 cows or pigs, most are rasing more than 10. The plants can be smaler than 5m3 or
larger than 15m3 but, typicdly range between 5 and 15 m3 depending on space avalability
(Nordberg, 2008).

Biogas is connected to homes tha raise livestock, the mgority with pigs or cows and dso are
frequently connect to a sanitary toilet. In the Biogas Programme 46% of ther biogas plants in
the project are connected to
KT.1 model domestic biogas plant toilets (The Biogas Project Office,

Gas, output Slurry, 2006). Biogas plants come in
Fertilizer many Szes and are tallored to the
number and type of livestock that
households raise.

Biogas has a number of designs
and models, however in the case
studies and the redity in the
country, a few variaions of one
modd dominate the market, as
biogass does for bioenergy.
Currently the fixed dome mode
has been accepted nationdly as
the ‘bes” method to promote
bioenergy. Figure 4, beow,
illustrates  how the  biogas
Figure 2-1. TheKT 1 nuod o an exanple d a fixed dare  technology works with the current
biogas plant (Biogas Report 2006). “fixed dome” mode technology.
There are many types of biogas

14



Driversand Barriersto Rural Bioenergy Entrepreneurships - The Case of Biogasin Vietnam

but in my study two types dominated, the variations of the fixed dome model, which has a brick
top and cannot be removed and the floating dome model, which has a top that is not attached
and can be removed (The Biogas Project Office, 2006).

The KT1 and KT2 models are the ones used by both programs surveyed. Other models exigt,
but these are found to be the least problematic and most conducive to generaing ges and
fertilizer as well as terrain durability. Both are fixed dome models, meaning the top is cemented
to the chamber. The KT2 mode differs from the KT1, as its base underground is convex and
leads to a point downwards. This works best against up welling pressures and is the best option
for areas with high groundwater, common in many low-lying coastd provinces (The Bioges
Project Office, 2006).

Biogas has opportunities to expand on a more industridized and larger scde. In agriculture,
these technologies are spreading with large biogas plants. Livestock production is not as
regulated in Vietnam, and for the purposes of hedth and sanitation and a freg’ and convenient
source of energy, more farmers and industrid sSized livestock farms are shifting to this
technology. Biomass gasification for industry is also present on asmaller scale. In the northwest
of Vietnam, inconsistent eectricity has led many micro and medium sized enterprises to utilize
biomass (corn cobs, husks, rice husk and even sugar cane bagasse) to produce energy through
gasification or traditional, but efficient, combustion (Ervin and Tuan, 2004).

Aside from biogas, compressed biomass is something that is an opportunity for many provinces,
and the substance varies in each province. In the northwest, compressed rice husk or corncobs
could be viable for amore efficient generation and are a better dternative than firewood or cod.
The latter two being atime and monetary expense and dso having a greater affect on the locd
and household environment. These are sill more active on the small scale and a market sector
has not yet developed itself (Tuan 2008, March 25, personal Interview).

2.2.1 Biogas Co-benefits

Biogas stand to be agreat benefit to rurd communities, asin many places agriculture makes up a
sgnificant portion of the populaion’s income. (GNESD, 2005). In Son La province in
Vietnam, over 80% of the population is involved in agriculture, being atypica statistic for rurd
Viethamese areas (Tuan 2008, March 25, persond Interview). What dso ads rurd energy is
drought related dectricity problems. Namely Hydropower, irrigation and drought season as a
large barrier to consstently providing dectricity. Many households with Biogas could be
congdered on the edge or even insde of atown, so while éectricity may be available, it’s not
adways religble (GNESD, 2005). Not only can biogas provide better energy stability, but also the
technology itself reduces greenhouse gas emissions. While the reality may express that thisis not
apriority in development, it’s a co-benefit that can mean important results.

Greenhouse gas (GHG) reduction is a co benefit of the biogas process, Figure 5, below,
illustrates this process through the three mgor points tha GHGs are reduces. The firg is the
biogas is a replacement for ‘conventiona’ energy sources switching from low qudlity cod,
biomass or fossil fuels to a renewable energy source.  The next is the manure and management
to a lower N20 producing biodurry and the reduced use of chemica fertilizers (The Biogas
Project Office, 2006). The switch provides areduction of 1 to 3 tCO2 equivalent per year for an
average biogas plant. The management of the manures also prevents the release of methane into
the atmosphere, and instead utilizes its combustibility as an energy source.
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Aside from GHG reductions, Biogas aso has other co-benefits besides stability and reducing
greenhouse gases. The management of manure is a benefit of hedth and sanitaion through
waste disposd, providing a cleaner loca environment; hedth benefits and a more sanitary
community, reducing associated diseases. The improved cooking method aso saves time from
gathering materids such as biomass and income from buy other supplies, which enables more
free time for people. This burden is especidly reduced for women and children who often bear
the burden of these tasks.

Biogas plants transform
traditional manure
management; reducing
CH. emissions

Biogas substitutes
conventional domestic
energy sources, reducing
reliance on fossil fuel and
firewood [(CO:)

Bisgas Plant
— P Bio-slurry can
; _ -'IN substitute

!

chemical
| fertilizer,
reducing M0
e cmissions

A\

Figure 2-2. Biogges and GHG Redudian.  An illustration of how a biogas plant contributes to the
reduction of Greenhouse gases towards climate change (The Biogas Project Office, 2006).

Biofuels have caused a debate on the use of arable land, in the fact that with alimited number of
spaces to grow food and fud, which should be priority? Land plotsin rurd developing aress are
often very smdll, and people may not be able to afford the switch. Biogas offers a method to
produce energy without sacrificing too much land, in a sense land does not have to be used at all,
many of the plant have cleverly been built underneath structures such as homes and animal pens.
Biogas could be described as a medium sustainable solution; however its dternatives (cod,
inefficient biomass) are much less sustainable sources of energy (Engelhardt et al., 2005).

2.2.2 Controversies

Biofuels require a section on the cautions of their use and most recently have come into
controversy for their impacts on societies, food prices, world markets and the potential negetive
environmenta impacts. In the case of biogas, manure is the main component used in Vietham
and does not pose ared threat to any of these congtraints mentioned. Manure would otherwise
be dried and burned (inefficiently) or used as fertilizer, causing health and sanitation issues.
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Biogas produces a high qudity fertilizer and effectively reduces manure waste in agriculture
settings. There have been controversies with biogas that should be mentioned here,
dissemination models are a cause for concern, meaning how the technology will spread for their
lack of attention to sector and business development. Subsidies and pricing have aso been a
concern for either not providing enough support or distorting the market. In addition, the
reliability of the current technology, which regquires maintenance every few years, and the long-
term sustainability is sometimes questioned. The dissemination model is important for
bioenergy, how to spread without causing serious environmental or social consequences.

Other biofuds, like biodiesd have come into controversy for the threet to food security, from
prices, land use and competition. Thereis aso acommon concern for the shift from subsistence
divergfied farming to amonoculture. The Viethamese case has not developed biofuds on such
a large scde, to see controversies that mass biofud farming can potentidly have socidly and
environmentdly (IEA, 2006). These are potentid drawbacks of biofuds but are not found in
every case.

2.3 Biogas Programmes in Vietnam

Biogas is currently being developed by a few projects in the country, most notably is SNV’s
biogas programme and an energy initiative started by the women’s union. Historicaly severd
energy based development projects have been developed in the country, but Biogas has received
much support. Three mgor programs were identified during the research, however only two
were used as cases. Sections 2.3.1 and 2.3.2 described the basics of each program. Below, are the
two organizationa cases explored in the research, the Biogas Programme and the Vietnamese
Women’s Union (VWU).

The third identified, but not used as a case sudy isthe VACVINA program, anew program and
technology that utilize human sanitation, fertilizers and aguaculture to encompass an entire
Biogas based multipurpose energy system & the household level nationdly. VACVINA, broken
down means VAC (a Vietnamese acronym for Garden, pond and Sable) combined with VINA,
or Viet Nam. This sysem was developed by Mr. Thanh Van Pham a the Center for Rurd
Communities, Research and Development in Hanoi. Their research revolved around rurd
development and utilizing high quality environmentd fertilizers and biogas for improved hedth,
sanitation and enterprise development though agriculture and aguaculture (Pham 2008, March
12, Persona Interview).

2.3.1 The Biogas Programme

NV, The Netherlands Development Agency, crested a partnership biogas program together
with the Viethamese Ministry of Agriculture and Rura Development to develop Vietham's
Biogas Programme. The biogas programme’s main work in Vietham revolves around building
up the sector around the energy service to develop rurd areas in the country and provide them
with a modernized energy service. The gpproach to rura development is to see a sector where
market forces are operating and biogas is sold to generate income and provide the service of
energy, and other co-benefits (Teune, 2008). The Biogas Progranme has constructed over
41,000 plants since 2003 and has worked in 30 provinces, set to expand to 50 by 2010 (Teune,
2008).

Vietnam has seen many different biogas projects in the last few years. Vietnam has enormous
potentid for Renewable Energy Technologies form the grest amount of agricultura resources.
The "Biogas Program for the Anima Husbandry Sector in Vietham" is cooperation between the
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N etherlands’s development organization (SN'V) and the Livestock production D epartment in the
Ministry of Agriculture and Rura development in Vietham (Biogas 2007). These two
organizations established the Biogas Project Office in Hanoi (The Biogas Project Office, 2006).
Nearly 10,000 plants have been installed in 12 provinces in North and Centra Vietnam with
plans to expand in the future (Biogas, 2007). The project is under the jurisdiction of the biogas
project division, which appoints provincial biogas project divisions to govern a specific area.
The project operatesin three different periods, the first starting in 2003 to 2006 covering tithe 12
provinces in the north and centra parts of the country. The second part is the preparatory time
for the next phase; expect to teke place from 2007 to 2010 in 50 Viethamese provinces and
cities. The projects five year span acted as aresponse to the depletion of locd resources from
biomass burning (firewood) and since then has reduced the dependency on firewood, reduction
of adverse impacts on public hedth and reduced deforestation, sanitation and pollution (Biogas,
2007). The project has provided 37,000 biogas plants and training for nearly 1000 personnd in
the public and private sectors. The project was dso avarded the Energy Globe Award 2006 for
the success a rurd development and contributions to reducing globd climate change (S\V,
2007).

Objectives of the project:

The SNV BPO case provides substantia amounts of information enabling for a more accurate
view of the gtuation in Vietnam. The project has set clear future gods within it's overdl
objectives of "exploiting effectively biogas technology and developing a commercid vigble
biogas sector in Vietnam; and contributing to rura development and environmentd protection
via provison of clean and affordable energy to rurd households, improvement of community’s
sanitation and rurd people’s hedth, creation of job for rurd labor and reduction of greenhouse
gas emisson” (Biogas, 2007). Below are key elements from the project objectives to illustrate
the organization and future plans for the biogas project.

e A current 41,000 plants have been built since 2007 nationwide in more than 30
provinces.

¢ Plan to expand to another 35 provinces with agoal of 140,000 plants

e Train appropriate personnel per province: 1 provincia biogas technician, 1 district biogas
technician and 2 biogas teams per district.

e Provide provincial training and operation seminars
e Enable more free time for women and children with reduced time spent collecting fuel
¢ Reduce GHG emissions through biogas plants

e Replace «“293.000 tons of agriculturd waste/ 377.000 tons of firewood/ 3.100 tons of
charcod/ 43.000 tons of anthracitic cod/ 7.800 tons of petrol or 5.600 tons of LPG”
with clean biogas energy for rural environment and health (Biogas, 2007).
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2.3.2 The Viethamese Women’s Union

The Viethamese Women’s Uniont have a biogas program that is being conducted with many
other partnersin the country under the Ministry of Industry and Trade since 1998. The project is
targeting women’s work in households and reducing the cost of energy, increasing efficiency and
free time for households utilizing. They're environmenta and energy saving project has athree-
pronged approach:

1. Energy saving light bulbs
2. Solar water heaters
3. Biogas plants
(Pham 2008, March 12, Persona Interview)

As of 2007, they are working in 6 provinces with the biogas programme and will increase this to
9 provinced cities during the next year. The Viethamese Women’s Union operates as its own
organization, but with funds from the government and other donor organizations. Its energy
project is to help build up rurd infrastructure and dso promote liberdization (Pham 2008,
March 12, Persond Interview). For the energy projects, the funds avalable for subsidies and
technology are dlocated from the government’s budget. Each aspect has a specid subsdy; they
subsidized 30% of the cost of two light bulbs, 1.5 million VND ($92 UD) for each solar pane
and 1 million VND ($60 USD) for each household.

The women’s union trains masons for three months on the locd level with qudified personne
traned a locd and nationd chapters. They have instaled ether abiogas plant, a solar heeter or
worked in the light bulb campaign in over 6000 households in 6 provinces. In 2007, 87 biogas
plants were built in these provinces and. All of the households participated in the energy saving
light bulb program (Pham 2008, March 12, Personal Interview).

In the future, the VWU’s energy campaign has a target of 3,000 energy saving bulbs, 100 more
biogas plants and 50 more sola panel water heaters. Government financid support will
continue to be offered (VWU, 2007).

2.4 Program Drivers and Barriers

This section is a description of some factors that affect the outcomes of bioenergy projects in
Vietnam and will explain past findings in these programs and show, before introducing the case
details, how my research will build on top of old cases. In the case of Drivers and Bariers, the
Biogas Programme has received the most literature review and dominates the research on
entrepreneurs and biogas in Vietnam. Drivers and barriers are redities tha help and hinder the
growth and success of a project are identified for entrepreneurs.

The Biogas Programme, the oldest of the two surveyed has over the past few years undergone
four externa evauaions and many have shown points on focus points for the program and
biogas in generd in the country. Below are drivers and barriers related to entrepreneurs in the
fidd and biogas program characteristics deemed relevant. This study build on these findings

1 As mentioned in Section 1.6 Scope and Limitations, the actual English name of the organization is the Vietnam Women’s
Union (VWU), however, for grammetica purposes, the VWU will be referred to as the ”Vietnamese Women’s Union” in its
long form.
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from the studies and takes a more in-depth analysis through the case studies by triangulation of
three cases and a comparative study between two biogas programs. There is a substantive lack
of literature about entrepreneurs and biogas in Vietnam outside generdized studies. Much has
been done on biogas itsdf and the technology, however, and studies in other countries are
avalable. In China, bioenergy projects are more diverse due to its varying climates and large
geographic space and populatiion. In these projects, barriers to them, and thus entrepreneur and
sector development included technica issues, lack of policy support, poor ingtitutiona design
(lack of communication between ingtitutions), limited financing and little public support (Han et
d., 2008). This study isimportant as it reflects problems with biogasification projects in China,
identifying key barriers.

As with any technology, there are a series of drivers and barriers related to renewable energy
technology in energy modernization. Much of these drivers and barriers are generdizations and
may apply more to some technologies than others, but are generaly accepted as key points to
consider before implementing the technology. For key barriers, RETs offer reduced dependency
on foreign energy services such as oil, gopeding to energy security. They have environmentd
benefits and reduced impacts compared with other types such as fossil fuels or nuclear. Income
generation activities and the devedlopment of enterprises are dso part of RETs. Ther unique
nature and gpplicability in rurd settings enable business development of services that require
energy or even the energy serviceitself. These previous activitiesall for stability of energy supply
in communities and households and enable micro-enterprises and the locd economy to develop
(GNESD, 2007 / Flavin and Aeck, 2005).

Key Bariers dso exist for RETs, and many have been identified for many geographic locations
and types of technologies. The first barriers often viewed are policy and financing. Policy needs
to be in favor of RETs in order for them to develop, and policies working against them will
certainly prevent their development. Financing is daunting for many energy projects as RETsS
are viewed as having especidly high start up costs. What often are not factored are the income-
generating strategies RETS can provide. Qudlity control of the technologies is a barrier, many
RETs are complicated and require professona maintenance or repar and the capacity for thisis
often missing. Another key is the knowledge gap, how to educate people on the technology
(Flavin and Aeck, 2005).

Alternatdy, in a study on biogas projects in African countries, mgor bariers Identified by
Mapako’s study pointed towards training to build plants, poor operation, a definite reduction in
financing and inability to maintain the plants as factors tha led to many of the biogas plant
falures (2004). These factors took the form of poor financid mechanisms for support, lack of
traning for maintenance and any “qudity control” of the projects. Qudity control refers to
qudified persons on the project for ingtdlation and maintenance of the plants. In many cases
the great reduction in financing diminished the incentive for this and the plants gradually fell into
disuse.

While some of these barriers seem difficult, there are many viable solutions to overcome them.
For capacity and knowledge, training and information campaigns are highly effective and can
even be conducted in the event of illiteracy. Start up costs can be high, but more importantly it’s
the long-term benefit of enterprise and local economy devel opment that need to be factored into
decisons. In the renewable energy network’s report on RETs and the MD Gs, “nurturing micro-
enterprises” islisted as akey driver for the future of RETS, to promote harnessing of energy and
improving energy as a service to reduce poverty, which is essentid to supporting energy projects
(Flavin and Aeck, 2005). Policy perhaps is a more difficult task to overcome and will require
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education, support and lobbying from RET groups. Deveoping ingtitutions to support RETs
and dictate qudity control is aso a proactive and income generating approach to maintenance
issues. Findly, encouraging abroader stakeholder involvement, especialy the private sector, can
bring in financing and foster better relationships. Private sector and entrepreneurs have much to
offers energy development projects, and are able to influence barriers to implementation.

Some of the most important points from these reports found that the maor drivers for
entrepreneurs related to subsidy system and directness to customers. In terms of the project,
information dissemination was high and people’s awareness of the technology is a postive driver
for the program. Some of these positive aspects that were redized in two surveys done on the
Biogas Programme were the household satisfaction with biogas from the energy source provided
and time saved from deding with another energy source. Financid savings on the household
levels were dso a key driver, illustrating that much of the drivers for the biogas sector for
entrepreneurs were on the demand side and from high information awareness.

Key bariers involved much of the structure of the rurd markets and the roles tha locad and
nationd governments should take on when deding with entrepreneurs. On these levels,
complicated adminigtraive procedures and too much involvement from nationd and locd
government have suppressed the market. A structura problem with the subsidy is dso abarrier
to the very poor, as the subsidy favors al incomes equdly. Technology failures and the lack of
quality control technicians and enforcement are very large barriers that make up a promising part
of the biogas sector.

Opportunities exist to overcome some of these chalenges to biogas enterprise development,
such as in monitoring schemes and partnering with other biogas projects in the country. On top
of this, reduced government involvement and increased research and development stand to ad
the biogas market. Letting the market forces take over is not dways the best opportunity and to
help esse the transtion, commercidization efforts should be made as well as, giving masons
more responsbility for their work. Some important opportunities noted about the Bioges
Programme were establishment of monitoring schemes, linking with other biogas programs,
increasing opportunities and respongbilities of masons, more R&D and marketing efforts and
reduced role of government. More opportunities will be discussed in the Conclusion section in
addition to these found in previous studies (Biogas report 2006/ BUS 2005/ Engehardt et 4.,
2007).

2.5 Development and Dissemination Models
Dissemination modd will be defined and this section will describe the two different types of

dissemination models. This section will describe the types of dissemination models that exist.
This section will explain dissemination reationships to the research question, define the
theoreticd modes and explaning ther reationship to rurd development, energy and
entrepreneurs.

1. Definitions

2. Importance for rural development

3. Importance for energy

4. Relationship to entrepreneurs
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Dissemination models are important for development because they define approaches that
project leaders and organizations take to spreading their projects in a region. Dissemination
models must be tailored to national, regional and local scale and able to meet these project needs.
For biogas and entrepreneurs, dissemination, or theoretica, development models affect how an
organization perceives and support entrepreneurs. For biogas, the dissemination modd actsas a
vector for spreading the technology on the locd level. Does the organization focus on
information or technology or do they spend more time building up services around biogas?
Answersto questions like these will frame the research in Chapter 3.

Dissemination modes provide a frame for the drivers and bariers for entrepreneurs and
information collected from interview responses and observations illustrates the foundations for
each case. Dissemination models are identified in each case through key informants on the
nationd and locd levels. The models are then discussed and anayzed in Chapter 4, framing the
research question of drivers and barriersto bioenergy entrepreneurs.

2.5.1 Sector and Market Development Models

Sector Development is a new gpproach and is the dissemination mode for the Bioges
Progranme in Hanoi. Sector development incorporates the characteristics of market
development, which describes market-based methods and tools for micro, smal or medium
sized enterprises to find sustainable devel opment solutions (Lusby, 2006). Market and sector are
not interchangeable, as the market isavitd part of the sector’s development. In addition to this,
sector development dso focuses on services around the market, stakeholder participation and
rural context. More on Sector development is discussed in Section 4.2 Rural Context.

Sector development involves commercidization and the entire structure around a development
project, this method acts as to disseminate the project on alocd and nationd leve by training
and providing infrastructure through financid, policy and capacity support to develop ea project
(Teune, 2008). For sector development, while proving the energy service is important, so is
building sustainability around that service. This means the development of ways in sustaining
and as many places have seen developing the market for this energy stand to be one method of
doing this. This includes not only the buying and sdlling of the service but dso the relaed
services around this (Gitonga and Clemens, 2006).

For rurd deveopment, sector development is an asset as it incorporates stakeholders
paticipation and facilitates the development of enterprises and locd economy. Reaing to
economy, the upfront costs are quite high with many energy initiatives and methods to combat
this are important but should avoid long-term dependency. Cooperation between stakeholdersis
aso essentid. Locad communities are very influentid in their own change, but dso depend on
the roles of nationd and locd governments, the private sector, civil society and internationa
organizations (Gitonga and Clemens, 2006). Sakeholder cooperation, especidly partnership
between public, private and locd sectors is a unique feature of sector development, projecting
awareness for sustainability. Sector development expands markets utilizing the support of these
important stakeholder groups. The primary idea of Sector Development theory isthat all services
within a sector become sdlf-sustaining through private sector and public sector support (Teune
2008).

Sector  development  advocates individua or communa activities for the poor, giving
opportunities to employment and becoming a part of the many parts of, or vaue chain. This
expands the rurd markets by helping the poorest sectors of society become part of this overdl
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god, opening up communication between stakeholders (Teune, 2008). Entrepreneurs benefit
greatly from development projects that take a sector development approach. They are one of
the focuses, as their relation to the energy projects persistence and the development of the local
economy are tied.

2.5.2 Participatory Development Model

Participatory development approaches build on project based by incorporating loca decison-
making and stekeholders for communities and individuds to have a voice in a development
project or program (Jennings, 2000). The project based development gpproach focuses on
individua scde projects, these can be characteristicdly participatory or may exclude ‘people
from the process. As a traditiona development gpproach, this has naturdly been critiqued as
not doing enough to sustain the project. This focuses on the end rather than the means, as Sen
would explain in his Devedlopment as freedom book, both are ingrumentd in a successful
project (Sen, 1999). A more pessimistic view of these gpproaches takes the form of asserting
them as instrumentd, narrow minded and short term (Jones and Carswell, 2004). This gpproach
is related to participatory or community based development, where the projects are largely in the
hands of loca people and not experts. The project-based eements of the past Participatory
elements are often found within communities and other stakeholders, giving the project certan
‘people-based” dements (Jones and Carswell, 2004).

Participatory development has built upon these project models and characterizes use of
stakeholders, locd people as participants, locd decison-making structure and information. The
type of paticipation can dso widdy vary, in some cases people are incorporated into the
decision-making and in others; they may be consulted, meaning othersinterpret their input.

The participation modd does not specificaly use empowerment as a development mode, and as
described by Jones and Carswell, it is very much a “radicd” form of participation (2004).
Empowerment is not so much a dissemination modd but a characterigtic. In section 4.3, this
participation modd is compared to the women’s union’s gpproach and the levd of participation
is discussed.

For rurd development, participatory gpproaches have a few advantages. The firgt is ther
utilization of stakeholder gpoproaches and encourage participation through educetion, training or
learning processes. This enables locd people to become a part of the projects, extrdacting key
insghts and talloring the project to people. Another important reason for rurd development is
the incorporation of locaized decison-making, taking advantage of structures dready in place
and going with the flow of a community rather than agangt. In these communities, this
utilization is beneficia to the project and its success (Jennings, 2000).

For energy related projects, participaory goproaches are advantageous for many of the same
reasons for rura development, but like any resource based initiative, the project becomes part of
the locd community and gives it a better chance of success from the side of socid acceptance.
The connection of people to the project, or energy source, is dso advantageous building this
socid aspect. Relating to entrepreneurs participatory models do little direct work a promoting
enterprises, markets or services. Indirectly, government participation fosters education and
awareness, ading advertisng efforts. Outsde of these aspects, little relaion can be derived to
benefit entrepreneurs.
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3 Case Studies — Entrepreneurships in Vietnam

In this chapter, the data from three biogas
cases in Vietnam will be presented; they take
place in the provinces of Ninh Binh, Son La
and Hay Tay. The case studies come from two

different organizations and are triangulated to

explore three different scenarios in the
northern Vietnam. The cases range from a
peri-urban  setting, a lowland, coastd
agricultural  province and a mountanous,
poorer and more remote provincial setting.

Case 1 takes place in Ninh Binh, a coastd
province popular for tourits and very
agriculturd. Case 1, Ninh Binh, is part of the
Biogas Programme and has a more developed
market for Bioges. Case 2, ds0 pat of the
Biogas Progranme, tekes place in the
mountainous province of Son La, one of the
poorest in the entire country. Case 3 isin the
peri-urban province of Ha Tay, just to the west
of Hanoi. Ha Tay is highly agriculturd aso
containing popular tourist and historicd gites.
This case is part of the Vietnamese Women’s
Union energy programme to develop bioges,
solar water heaters and energy saving light
bulbs (VWU). These three studies dlow for
three comparisons of what entrepreneurs
would face in different setting in Vietnam as
well as, a comparaive study for two types of
modds with a gamilar god, to provide a
renewable and sustainable energy source for
rurd, agricultura households and to improve
the livelihoods of these communities.

Figure 3-1 A mep d the posty inddene in
Vidnam and gaggphic laation o the prodnes
studied (Minot et. Al 2003)

In the province, households, masong/ entrepreneurs and key informants were interviewed to

answer the research question on drivers and bariers. The masons and entrepreneurs were

interviewed in afocus group style, whereas households were interviewed on an individua level.
Key informants represented fied experts, organizations and locd government. In the following
sections back ground to the provincid cases, asummary of responses to questions or ‘indicators
will be found for both households and masons, drivers and barriers are identified and project

dissemination approaches are described. To differentiate, masons refer to those who physicaly
build the biogas plants, but dso may sdl the service. Entrepreneurs are seen as bringing a new

service and while they sdll biogas, do not physicaly build the plant. Entrepreneurs will aso refer

to masons and entrepreneurs as agroup. All of the masons and entrepreneurs interviewed were

24




Driversand Barriersto Rural Bioenergy Entrepreneurships - The Case of Biogasin Vietnam

male, other interviewees varied. For a full list of names and details of those interviewed, see
Appendix 1. For greater detail on the case interviews, see Appendix 2 and Appendix 3.

3.1 Case 1 — Ninh Binh — Biogas Programme

3.1.1 Background

This section will give detall on the case background in Ninh Binh province. Ninh Binh is a
northern, coasta province in Vietnam just south east of Hanoi in the north. Its natura and
culturd destinations make it one of the top spots to vist for tourigts travelling to the north of
Vietnam. Tourism aspects have aided with the province’'s development dlowing for specid
dtention from outsders and initiatives to highlight some of the country’s most interesting
attractions. In adidogue with Ninh Binh’s loca AEC provincid technician, Nguyen Tuyen, he
explained that having the advantage of better roads, tourism and the government’s focus on both
agricultura and cement indugtries, infrastructure in Ninh Binh has been improving (Nguyen,
V.T., 2008, March 17, Persond Interview). The province’'s Biogas Progranme has been
operaing since 2006, with basic biogas projects in the province since 1998. Around the city,
there is a collective of entrepreneurs tha operate their business on a smadl scde No locd
policies for biogas could be identified other than subsidies provided for the households.

In Ninh Binh Town, one of the respondents, an entrepreneur, owned a store in the town that
sold biogas services. The presence of the store in Ninh Binh Town illustrated the presence of a
Smdl Enterprise, the only one owned by those interviewed during al case studies. The other
respondents could be considered micro-enterprises for their smal number of employees or case
use basis (Sestha, 2005). The data collected for Ninh Binh mostly revolved around the state of
the business sector in the region and the status of the biogas projects, which have been operating
since 2003.

3.1.2 Mason Case Data

The surveys indicators were divided into generd information, Technology, Human
| ssues/Skills’Knowledge, Social Issues, Financial Issues, Policy Issues and Future.

For the mason case data, this was conducted in afocus group style with four participants. Three
of the participants worked as masons and one of whom is a sdlf-identified entrepreneur owning
his own business in Ninh Binh City. They dl operated around the province building biogas
plants, sdlling the service and some even sdling lanterns, soves and LPG. In the Ninh Binh
mason study, the primary technology used was the fixed dome modd, either KT1 or KT2, built
according to plans. For experiences with the technology, overdl it was not seen as complicated
but certain aspects of externd issues affected the qudity of the plant. This is the geography of
Ninh Binh, having high groundwater, limestone and weather conditions. The masons perceived
aneed for amore flexible technology or ways to modify existing plans.

All of the masons and entrepreneurs were trained a the Locd Agriculturd Extension Center
(AEC). Interms of service and physicd construction, only one exclusively sold the service, one
built and two sold the service and built the digesters. In addition to the store in Ninh Binh City,
others sold extra services such as lanterns and stoves.

No specifics were mentioned aout market development by the masons, however, when
discussing competition, both interndly and externdly, dl agreed that it was either nonexistent or
very low. Competition largdly reputation based and entrepreneur Dinh Huu Thanh responded
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that Biogas is “not a high interest job due to the low skill, low labor and high transport costs”
(Dinh, H.T. 2008, March 17, Persona Interview). Between plants of the same size and design
there was little price difference and the prices were largely changing based on the size, geography
and transport cots. When asked about the livelihood improvement, they dl agreed that building
biogas plants was better than a norma construction job but there were disagreements over the
quality of skill and the intellectual challenges.

For financing, dl of the masons utilized biogas as their sole source of income, though the
entrepreneur (business-owner) had other investments. They dl were in control of their own
business ventures and would often dl take projects outsde the biogas programme. The
respondents were not bound to the organization, but were till recaiving projects from the AEC.
In terms of subsidies, masons received none, but households were given a subsidy of 1 million
Vietnamese Dong (VND), ($60 USD) from the natiiona government according to the masons.
As fa as an internationd presence in Ninh Binh, SNV operaed in the province but the locd
government handled the biogas programme’s ventures. When asked about improving the
presence of internationa and nationa organizations they agreed that the money is fine for a
richer family but for a poor family it does not do much, for the region the subsidy may only
cover 1/7t of the cost (Nguyen, V.T., 2008, March 17, Personal Interview).

For the future of biogas the prediction by the masons was that the demand will rise and that this
will ill provide a business in the future deposing the fixation on in business avallability. Some
possible risks they thought they would face inflation, devauation of the currency, disease and
withdrawing financial support for the plants.

3.1.3 Household Case Data

A more detaled description of the household questionnare and indicators can be found in
Appendix 3.

In Ninh Binh the four households interviewed were located on the outskirts of Ninh Binh City
and ranged from having biogas plants for less than one year to two years. All were
commissioned through the local AEC, biogas programme. Each household raised livestock, pigs
or cows, and prior to biogas had used cod or biomass for energy. Some of the changes found in
each household due to biogas were the cleaner environment, positive results with the technology,
money saved, time-saved from collecting cod or firewood, improved cooking and adso
household health improvements (from removal of smoke and better sanitation).

When asked about warranties, two of the households had warranties, one did not and the other
did not know. All the households had a positive response to the biogas service and believed that
people were interested in buying. They al had some concerns about land availability in peri-
urban settings and issues with getting wastewater out of communities, the flow of gas, pressure
clocks and broken gas vaves. In afew cases, scum built up over time in the plant resulting in a
slowed, or stopped, flow of combustible gas. Within the communities, there is a high acceptance
with no complaints.

For the subsidy, some of the households received a 1 million VND, ($60 USD) subsidy and
others did not disclose the amount. All respondents were satisfied, or very satisfied, despite
some problems and in the future; afew had even planned to expand their agricultural production
because of biogas benefits.
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3.1.4 Drivers and Barriers

Basad on the data given by the households, masons and key interviews key barriers and drivers
have been identified from Ninh Binh for entrepreneurs in biogas. Drivers found for the
province included a positive perception of liveihood improvement (very positive), a more
developed market sector, community acceptance, subsidies and the presence of nationa support,
knowledge of warranties and their importance as a service, dl generated a steady income from
biogas and the low competition situation. On the end of barriers, some of the drivers could go a
more chdlenging way such as the lack of competition as a barier to market forces, locd
conditions, falures in technology and project avalability or uncertan demand. Key
opportunities found in the Ninh Binh case include developing alocd warranty scheme to cover
the falures, utilize communa acceptance and training in business skills and expansion outside
the Biogas Programme.,

Driversand Barriersin Case 1: Ninh Binh

Drivers Barriers
Livelihood improvement Loca conditionds (land avallability, westher,
high groundwater)
Developed market sector Technological failures
Community acceptance Lack of competition for market forces
Subsidies/ national presence Demand and project availability
Warranties Quality Control

Income provisions

Lack of competition

Figure 3-2. Driversand Barriersidentified in Case 1, Ninh Binh

3.1.5 Dissemination Approach of Biogas Programme in Ninh Binh

Sector development is the primary dissemination gpproach for Ninh Binh Province's case. This
is very gpparent with the highly developed biogas sector in the region. Despite this the sector is
still very smdl scde for biogas and farly undiversfied with one mgor business operaing in the
cagpitd, Ninh Binh City. When describing the model, communication is a key factor and
information campagns. In terms of dissemination, they are helping the provider through
communicating about biogas and advertising the message in the area. The AEC describe the
advantages of having biogas for rurd households and why rurd areas should have it. However,
they don’t interfere directly, just to inform through media communication (Nguyen, V.T., 2008,
March 17, Personal Interview).
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3.2 Case 2 — Son La — Biogas Programme

3.2.1 Background

The Son La project currently has about 250 biogas plants operating around the province, and
200 of these have been built by the loca agricultura extension center leaving a significant
portion sdf-built by masons or community initiative. According to Le Anh Tuan, an advisor &
NV Son La, this demonstrates the high flow of information even in the remote aress of the
province (Tuan 2008, March 25, Persond Interview). Son La has one of the highest incidences
of poverty in Vietnam, as it can be see in the northwest corner in Figure 3-2, and even though
this is the case, information dissemination is quite high (Minot et d., 2003). According to the
locd agriculturd extenson center, the provinces primary dissemination method is to inform the
public (Nguyen Quoc 2008, March 26, Persond Interview). This can be seen on billboards,
pamphlets, hear don radio and even television (dthough the access & biogas households is not
incredibly high). The people of Son La, especidly in the provincid cepitad, were well informed
about biogas;, enough to point researchers in the right direction. Son La is a province highly
dependent on agriculture, with over 87% of the province involved in agriculture or its processing
(Ervin and Tuan, 2004). These high numbers in the field show support for agriculturd related
energy generation. Biofuels are still along way off in the province as the technology would not
be as avalable, however, biogas is wel known and the idea of turning waste from livestock
(primarily cattle and pigs) into energy greetly gppeds to famers. Despite SNV’s recent program
in the province, biogas can be traced back to the early 1990s, according to some households. In
the two areas surveyed TX Son La and Moc Chau. Ethnic minority groups comprise a
significant portion of the population and their numbers in agriculture are above 83% (Ervin and
Tuan, 2004).

For energy generation, Son La uses a range of materids from firewood, cod bricks, cornhusks
and cobs and biogas among other agriculturd ‘leftovers. Electricity is common the province,
but important to note that during the study power was limited to a few hours each day for
diverting hydro power to irrigate fields. In this case most businessesin TX Son Laeither chose
to run without electricity or used back-up diesel generators.

3.2.2 Mason Case Data

In Son La, two masons were interviewed and each had 15 years of experience working as
masons, but only with biogas since 2006. Both operated in Son La Town, the provincid capitd
through the locd AEC’s Biogas Programme. I1n Son La, the primary technology used is the fixed
dome modd and built according to project plans. There were no complaints about the
technology and both masons felt that their experience with it was podtive.  In Son business
awareness is quite high, with many people wanting biogas plants in their households. The two
masons were trained by the locd AEC and were both sdling the service of biogas and building
the plants. When asked about femae masons they sad there were none in Son La they knew
about.

In terms of competition the market has no red competition and if it is it’s not fierce. For
external competition thereis afair amount of outsourcing of projects to masons in neighbouring
provinces. They are usudly contributing labor or building the plant itself. For the plant price
differences, they are fairly equa and mgor variations are dueto size. In terms of livelihood, one
mason expressed that it would be better if more projects were available and could be the sole
source of income. Continuing with finances, price changes created concern for both of the
masons. Prices for materids have doubled in Son La and transport costs have gone up as well.
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Wages have not changed with this and there are not enough projects available. Outside the
projects they also worked other congruction jobs, manly with buildings. Building biogas
projects outside the AEC did not occur because of lowered or unknown demand.

Households were given subsidies but they did not know how much. In the future biogas will
expand as long as people are demanding the service. They both hoped that there would be
enough future business to develop more income but now this is not adequate.

3.2.3 Household Case Data

In Son La Town, surrounding communities and Moc Chau Town, nine households were
interviewed. Three of these ended up being sdlf-building masons and had been involved with
biogas plant construction. Using this opportunity, they answered questions related to the mason
survey. All rased livestock and worked in agriculture or were masons.  The time in Biogas
varied greatly as one dated from 1992, afew in the middle range around 2000 and more recently
to 2007. Some of the projects were built by the biogas or locd AEC and three operated by
independent masons or help from the local government.

The households dl agreed positive changes came to the household in the form of clean energy,
better sanitation, saved energy, better cooking and no more need for wood for energy. Money
was especially akey benefit. Only one respondent had a warranty and the rest did not know, had
no waranty or the informaion was not avalable. For the community, environmentd
improvements and a more relidble energy source benefited the area and there were no
complaints from neighbors. In terms of improving biogas, the scum build up and flow of gas
was dso an issue after a certain amount of time. The technology changed too frequently for
people to keep up. Financial aid is given as a subsidy from the government and the local AEC, all
but two of the sdf-built biogas masons received a subsdy. Most recelved a least 1 million
VND, ($60 USD) with afew 800,000 VND, ($50 USD) and or 1 million VND, ($60 USD) form
the government and an additiona 500,000 VND, ($30 USD) form the locd AEC. All of the
households were very satisfied despite afew plants not working properly.

As for the future, a few technology issues exist and the households interviewed viewed biogas
services as apromising venture. When talking with those who built or help build the plant, they
expressed tha high costs and lack of demand prevented many from going into the bioges field.
When asked about the risks for biogas business, a few were unsure, however, others brought up
points of not enough locad demand, not enough income, it’s only part time due to wesether, it is
not very high skill and lacking interest in developing a business.

3.2.4 Drivers and Barriers

When discussing Biogss as a business, both the mason’s and households had comments on the
issue. The main concern of the masons was the lack of demand and not enough opportunity for
income generation. For the households and those that had self-built biogas plants, they saw the
job as being too low skill and with not enough demand or income generation. A few agreed that
the service sector around biogas, such as maintenance and qudlity control, could be a good
business opportunity. Key opportunities found in the province are to pursue development of
business skills and independent advertising

Son La Provinces bariers are rdated to demand and financid factors. The lack of vigble

consumer demand has created problems of masons and affordability for households is dso an
issue on top of this. From this demand, neither respondent was able to generate a full time
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income; and the increese in maerid costs for condruction complicaed matters.
Communication across the province was a problem, as were geographic and transport issues.
Qudity control was not readily avalable and some business was lost to outsourcing labor or
biogas masons from other provinces. There was a confidence barrier and generd view that
working as a biogas mason was still alow skill job despite training.

For key drivers, education does not seem to be an issue with the SNV case. In redity people are
very aware, highly educated and often able to take matters into their own hands based on the
knowledge of where and what to access. This has been demonstrated in people fixing the biogas
plants themselves and a so building them. Drivers identified were the subsidy pushing household
demand, the financid and training support of the locad AEC, the religbility of biogas over
electricity and the high awareness in communities about biogas. Another interesting point,
which has shifted between driver and barrier, isthe financial structure of buying and selling. The
profit on each biogas plant built is quite low. For the key drivers in the Son La case, subsidies
were identified as helping devel op the market as well as the support of the local AEC. Electricity
unreligbility in the region has put more fath in biogas, cresting demand for more plants. The
locd education and awareness campaigns have dso helped the process greatly. From these
drivers and barriers a few demands (discussed more in section 4.x) have been identified. Based
on the efforts the AEC has invested in propaganda campaigns training for business skills such as
advertisng was mentioned as being something to help reduce barriers to biogas entrepreneur
development. To summarize the key drivers and barriers:

Driversand Barriersin Case2: Son La

Drivers Barriers
Subsides Design complications — quality control
Loca government support (AEC Lack of visible demand (invisible demand) —
communication barrier
Reliability of biogas energy Domestic Outsourcing
Community and consumer awareness Skill debate

Income, not enough to sustain afull timejob

Material cost — price fluctuations
Transport/geography
Communication

Affordability

Figure 3-3. Driversand Barriersidentified in Case 2, Son La

3.2.5 Dissemination Approach of Biogas Programme in Son La

Asin the Ninh Binh case, the Son La case utilizes a Sector based dissemination model advocated
by the Biogas Programme and SNV in Hanoi. The Locd AEC representatives describe the

30



Driversand Barriersto Rural Bioenergy Entrepreneurships - The Case of Biogasin Vietnam

situation, as well as the respondents perception of the model. In Son La, information
dissemination is quite high, especiadly on biogas and related development initiatives. The loca
AEC and government are active in this process. SNV’s role is to promote entrepreneurs in
different fields, but the “environment for business is underdeveloped in [Son La]” (Tuan 2008,
March 25, Persona Interview). The dissemination model focuses on sector development and
building the services around biogas. Much of the sector and business is quite underdeveloped in
Son La, making it difficult to earn a full time income or start a businessin one area. The AEC
noted that the main efforts to disseminate biogas in the community were through public
awareness and campaigns launched by the AEC. The AEC acts as a resource centre for those
interested in building (supplying) and those who wish to have the technology at their household
(Nguyen, Q.T. and Nguyen, T.M. 2008, March 26, Personal Interviews).

3.3 Case 3 — Ha Tay — Viethamese Women’s Union

3.3.1 Background

HaTay is a peri-urban province bordering the nationa capitd of Hanoi. Dueto its proximity to
Hanoi, infrastructure and information knowledge was more advanced than many other aress of
the country. During the case, afocus group was conducted in Binh Minh, a smal commune of
HaTay near the provincid capitd of HaDong. In addition key interviews were conducted with
officials from the loca government centre in Binh Minh and the Vietnamese Women’s Union
chapter. Households were visited in Binh Minh commune. Ha Tay has the second largest VWU
chapter in the country and the main focus of their project is on building biogas plants and solar
water heaters. So far 740 biogas plants had been built in the province since April 2008.

The project is coordinated through the loca VWU chapter and the communa governments. In
the Binh Minh community they have worked over 3 yearsin biogas. In Ha Tay the project has
officially started 3 years ago, but some communes been involved with Biogas for over 5 years.

The VWU coordinates the subsidy of 1 million VND, ($60 USD) given to a household for each
biogas plant. In addition to this they aso monitor aloan that is given (up to 4 million VND, or
($250 USD) through a nationa bank. No targets or policies were mentioned in the meeting,
athough there was a large discussion of raising the subsidy due to inflation and higher costs of
materids. The Women’s Union is currently petitioning the government to increase the subsidy
but at the time had no communication about the issue (Xua 2008, April 8, Personal Interview).

3.3.2 Mason Case Data

In Ha Tay, sx masons met in afocus group in Binh Minh from around the province. They dl
were trained by the Viethamese Women’s Union and worked in the loca commune and around
the province. The primary technology used in HaTay isthe KT1 and KT2 fixed dome modes.
KT1 is the preferred modd of the masons for the esser constructed base. Some comments
given about the technology included its ease to work with, flexibly with materids, cost saving
with retained qudity. Some difficulties encountered were water drainage within the plant,
pressure, gas flow and weather conditions during construction.

In case 3, the public in HaTay are well informed and aware of biogas business, according to the
masons. The masons were trained by the locd VWU in Binh Minh during a three-month
program. No comments were provided regarding possible training improvements. The VWU
program commissioned the biogas plants constructed by masons thus far. When asked about
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femae masons, they said they existed and ‘worked very hard’ but were not the main masons in
biogas.

The market in Ha Tay is not very competitive, as described by the masons stating that it was low
and externa competition was not something they knew about. Biogas offered them alivelihood
improvement but not very different from other low sKill jobs. Price changes are something very
goparent in Ha Tay, stating that the price of an average sized biogas plant has jJumped from 5.5
million, VND, ($340) to 8 million VND, ($495 USD) (PC Mason interview 2008). This sector
does not provide enough income for afull time job; because it’s seasond, only available during
the dry season and tha there are not enough projects now. Other than biogas, masons were
working other construction jobs. The programs given to them by the VWU limits them, as the
market is not developed. Households receive a 1 million VND, ($60 USD) subsidy from the
government ant then a microfinance loan of up to 4 million VND, ($250 USD) is given to
households as wdl. There was no internationd organizationd presence but the locd
government was quite involved. They suggested that the loan or subsidy be increased to dlow
more projects to happen. In the future they see demand increasing but would like to see biogas
become a more full time venture, with the possibility to provide enough for a business if projects
become available.

3.3.3 Household Data

In Ha Tay only two households were interviewed, after one was not avallable. Both households
rase pigs, with biogas plants ingtaled in 2007, less than one year a the time of the interview
(April, 2008). The locd VWU and notices clesner environment, saved money and modern
energy, asssted them with saved money, a cleaner environment and modern energy. The switch
from cod and firewood to biogas was greatly beneficid in both respondents. Each household
received the 1 million VND, ($60 USD) subsidy and one household had been given aloan of 4
million VND, ($250 USD). They have a one-year warranty guaranteed by the VWU. They both
had no complaints about biogas but expressed concern over the subsdy and money for
households. One of the key dements in holding back biogas development is money for
households to buy the service; biogasis still viewed as a good business and service.

3.3.4 Drivers and Barriers

In HaTay, afew key drivers and barriers stood out. The financia situation for households had a
higher level of stability; however there were concerns about demand, work availability and
busness skills. In Hay Tay, technology construction and instructions, training and public
awareness campaigns were strong points, or drivers, for masons. Aiding the public support and
awareness were deemed important. The government support through subsidies and loan system
has helped masons start (as first movers), and enticed many in the region. The focus group in
Ha Tay was the largest survey of Masons.

Ha Tay province dso had a number of barriers to entrepreneurs and their development. Some
congraints found in the interviews were the long and medium term falures, after afew years on
the technology (this was a concern of the masons), the lack of competition and other market
forces, and the seasond demand. These influence the business structures of entrepreneurs and
the perception of their occupation as low sKill, unavalable household income for biogas
construction, loca conditions and price fluctuations were barriers to them and their businesses.
Gender also represented an important barriers, one mason voiced that women do indeed work in
congtruction, but never as the main mason (Dinh, C.T. 2008, April 8, Persond Interview). The
price changes in the nationa and locd economy threstened the business, as maerid and
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transport costs may become too high to make biogas profitable. Some opportunities suggested
in Ha Tay to overcome barriers or other problems for biogas entrepreneurs were to pursue
competition, build outside VWU projects and take advantage of the positive communa
perception of biogas.

Driversand Barriersin Case 3: Ha Tay

Drivers Barriers

Ease of technological construction Long to medium term technological failures

Training Local conditions (high groundwater, flooding,
heat)

Public awareness/ advertising campaign Lack of competition, no market forces

Government support - subsidy Price fluctuations

Loan system .warranty Income generation (lack of projects and
demand)

Perception of occupation (low skill)
Household income

Seasonal demand

Little development of business skills
Affordability

Gender

Figure 3-4. Driversand Barriersidentified in Case 3, Ha Tay

For livelihood improvement, in Ha Tay the perception was different on the supply (mason) and
demand (household) sde. For the masons, only some were satisfied with their livelihood and
much of this was because of alack of demand or consstent income from building the biogas
plants. On the household side, the respondents had sad that their livelihoods had improved.
In terms of opportunities identified in Ha Tay province, pursng competition, encouraging
business outside the project and utilizing positive community responses were identified.

3.3.5 Dissemination Approach of Viethamese Women’s Union in Ha Tay

For the dissemination modd in Ha Tay, they have severd steps for spreading the information
around the province and dissemination of Biogas. Primarily the Ha Tay VWU works with the
local authorities and communa government with people trained a the provincid VWU or in
Hanoi. Then they initiate an information campaign to the public and hold meetings, taking to
people aout the issue of biogas or their entire energy program. After the information has been
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dispersed and households are located for biogas plants, they coordinate the subsidy and loan
efforts given by the government. In the case of Ha Tay thisis a 1 million VND, ($60 USD)
subsidy and along term, low interest bank loan of up to 4 million VND ($250, USD), monitored
by the VWU. The use of locd governance, authorities and training people a locd levels is part
of the dissemination structurein HaTay. Thereis dso a certain amount of participation which
is much in the form of education, awareness and ‘propaganda campagns.
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4 Analysis and Discussion - benefits and risks to setting

up rural bioenergy systems

This section will discuss the drivers and barriers to entrepreneurs and project dissemination
mode from key informants, households and masons. A more detalled andysis can be found in
Appendices 3 and 4.

4.1 Analytical Framework

Many of these cases studies, authors and writings use different frameworks in respect to
development and environment, but there are crucid similarities. Some frameworks reflect more
on human potentid, others on environment or have exercised a preference for techno-centric
solutions to the issue of rurd energy supply. The UK Depatment for International
Deveopment Sustainable Livelihoods Approach (SLA), known for its five forms of capitd, to
look at the biogas programs is one of the approaches used in the analysis (Farrington et al, 2004).
The framework utilizes five forms of capitd (human, financid, physicd, naturd, and socid), and
is used by the Asan Development Bank, to view poverty in economic and non-economic terms.
This framework is utilized for research, andyss and comparaive interpretation of the cases.
Some examples of each form of cgpita include, but are not limited to, human capitd as skill
knowledge or labor, socid capitd illustrating relaionships or interconnectedness, natura capitd
as naurd resources or services, financia capitd as money or equivdents and physicad capitd
representing infrastructure and goods such as water or energy (UK DFID, 2001). The benefits
of usng the S A Framework is their emphases on srengths, ability to show multiple
interactions, categorize project characteristics and illustrate links and influences (UK DFID,
2001). As an andyticd framework, factors are quditatively identified under esch of these
categories for comparison across the cases, while taking into account that each of the five aspects
of capitd in adevelopment context (Schelzig, 2005). 1n addition to this my research framework,
the paper conssts of a literature review of relevant articles, case studies and any related nationd
and international material.

The SWOT andysis s utilized to describe these categories and ‘indicators showing if something
is a strength, weakness, opportunity or threst. Srengths and wesknesses are internd factors to
an organization or project and opportunities and threats come externally. After each statement is
determined to be one or many of these factors is given a (-1, 0 or +1), which correspond to
(Barrier, Neutra or Driver) and are then discussed in the Anaysis and grouped into key points.
The indicators are then given corresponding (1, O or -1) to the driver, neutrd barrier category.
For determining the key drivers and barriers, the ones sdected from each case are rated on a
negative, neutral and postive scae to sdect which are most relevant, or irrdevant, to one or
some of the cases.

In essence, entrepreneurs are creating new vaue from a good or service, and as detalled in the
methodology and Introduction, they are crucid to developing an energy project. For this
perspective, combined with S A and SWOT characterigtics the data will be analyzed and
grouped into the key drivers and barriers for entrepreneurs while dso looking a samilarities and
differences between the three cases and the two projects.
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4.2 Rural Vietham

With many development projects, regiond and locd factors often influence project outcomes.
Pat of this study was to identify these factors, or rurd contexts, which act as barriers and
drivers, not only to bioenergy entrepreneurs but the entire sector and success of the projects
based on their dissemination models.

The primary point to ascertain from the rurd contexts is that some conclusions in the research
are case pecific, or unique to a certain region, however, with these contexts in mind, this does
not mean that they will not be factors in other regions. The diagram, Figure 4-1 below detals
the Rurd context diagram, illustrating how the services around the market expand form the
supply and demand and within that the rura context describe them (Nes, 2007). Each service
contributes to the structure of the biogas market, in turn, aiding biogas entrepreneurs. The
importance of thinking outside a project, and even the market, is demonstrated in the diagram

RURAL CONTEXT

Business SERVICES
Devel opment Structure

(micro/macro)

Donors
(National/
International)

Transport

Materias

Subsidies
Policy and
Regulations

Loans

Awareness : Financing
Maintenance

(Quality Contral)

Training

Figure 4-1 the rurd context in relaion to sector development (Teune 2008, March, Persond
Interview).

In the various cases, these redities have led to the disuse of many bioenergy technologies and a
the same time have facilitated a ‘trid and error’ innovation. With biogas, many types of plants,
or plants exist and have proven to be effective in some provinces (Ninh Binh) where others have
stopped working. In Son La, reported figures of nearly 80% of the biogas plants built are no
longer in use. Many reasons exist for this such as lack of knowledge, not producing enough ges,
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not enough fuel to sustain them or dissatisfaction with the gas smell (Ervin and Tuan, 2004). As
these results vary, they affect biogas entrepreneurs by creating a business for new technology or
could result in a public disinterest in the technology. Despite this, in many of the rurd aress,
information dissemination is high and the presence of bioenergy in communities and among
neighborsisalso high.

4.3 The Biogas Market

Business development and commercidization are important factorsin the rura context; they are
the basis of how developed or underdeveloped the markets are for entrepreneurs and the
introduction of a new technology. Figure 4-1, it illustrates the Market vs. the Product. The
graph shows mapping the rurd context according to the development of a product and the
market. In the four squares there are key events tha are happening based on how new or
existing markets and technology are. Similar to thisisthe rural context diagram, which illustrates
the center part of the study and the layers around it dictating the level of commercidization and
sustainability.  In rurd aress, the context provided says much about a busness sector’s
development based on the historical or newness of the product and the market itself. This graph
will act as a reference in describing the sStuation for each case and comparing the different
commercialization of each scenario in Vietnam.

-existing Market FProduct
penetration development
Market:
Market Co
gl development Diversification
-existing -new
Product:

In Figure 4-3, the different cases ae mapped according to the development or

Figure 4-2 A dagamd markd and pradud dedqpmeant, in rurd aress this desribes how advenael a nava
business or service has become (Friedman and Miles, 2006/ Teune, 2008/ Nes, 2007).
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underdevelopment of the market (for biogas) and the product (biogas itself and as a service). As
much of the opportunities, barriers and drivers identified relate to market development, this
graph is fitting for mapping the cases. Here, Ninh Binh, Case 1, is the most developed with a
product that has been on the market some time but, aso that the market development and
product development have dready or are currently taking place. Market penetration, or selling
more on the same market, is happening now in Ninh Binh, however some demand has come to
a standstill.  Spreading more biogas within the same area has become the target after initia
plants. An interesting comparison is the spread of many biogas projects around an area, but few
in each spot versus spreading the projects heavily inside one community. Son La, Case 2 and
Ha Tay, Case 3, have new markets and are just in the process of market development; however
the product has existed longer in Son La from the household responses than in Ha Tay.

-existing Market Product
' development
Market:
Market o
-NEW developme iversification
-existing -new
Product:

Figure 4-3 The three mapped cases according to their market and product advancement. Grey represents the
sector development model, while white is the participatory approach (Nes, 2007).

4.4 Dissemination Approach Comparison

The Dissemination Approach Comparison will discuss the differences between the theory and
redlity, as well as identify strengths and wesknesses of the gpproach in the three cases. For the
Biogas Programme, sector development is the main model gpproach, and the overdl objective is
to develop the sector around biogas commercidizing its development on the nationd and loca
levels (Teune 2008, March 5, Persond Interview). Long-term success is key in the program, but
in order to achieve this, more on the locd level must be done to meet these needs. Vietham has
positive conditions for biogas and this was true in dl three cases, however, alack in market and
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individual business development is problematic if the main approach is to develop the sector
around biogas. As mentioned in Section 2, sector development acts to sustain services around
biogas through private and public sector ‘incentives, some of these services include transport or
quality control. As Bastiaan Tuene of the Biogas Programme has described, the loca level
model is not supporting these services actively enough (Teune 2008, March 5, Persona
Interview / Teune 2008). In terms of business development for masons, much is being done for
them and no training for business skills was available in al three cases. Based on the findings
here and looking a the market models, an explanation for why markets have faled to develop is
that the biogas market is too risky and that relying entirely on the private sector has not adlowed
enterprises to develop (Nes, 2007/ Teune, 2008). This is very much goparent in Case 2 where
Biogasis highly well known, but because of uncertainty and potential risks, many masons are not
ableto take the step asfirst movers and develop a full-time business.

The VWU’s dissemination modd largely sticks to the participatory gpproach, with a heavy focus
on information saturation, propaganda and workshops. The VWU program implementation has
eight important steps for its disseminaion and implementation that heavily revolve around
informing and educating in many media forms; these are visble in Figure 4-4 (VWU, 2007).
They focus around project avareness and education campagns, workshops and advertising. The
VWU, and generdizing for Vietnam, utilize propaganda, the word having many connotations,
however, and the organization leaders are sdf-awvare and utilize its effectiveness as well as
promoting it. Propaganda is viewed more as atool for informing and is not seen as aform a
mani pulation.

M ethods of implementation of the project:

e Start-up workshop: introduced program design and relevant experience in energy-
efficient models

e Preliminary study (awareness, statistics, etc. before the program implementation)
e Training for local facilitators
e Awareness campaigns

e Advertisement and propaganda on the centra and locd media (radio, TV,
newspapers)

e Manuals, leaflets
e Build pilot models

e “Propagandist” competition

Figure 4-4 Dissamingtion inperatation ggosfa theV ignameseWara'sUnian (V WU, 2007).

The gpproach is targeted a spreading information but in terms of a long-term biogas stability
goal; this development gpproach is a large barrier to development of entrepreneurs and the
biogas sector. Comparatively, in an interview with Ms. Pham Han Sam, an energy expert a the
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Vietnamese Women’s Union in Hanoi had much to say on dissemination barriers. Her concerns
were limitations in government budget, which only had alocated money for 50 to 100 biogas
plants this year. The funding was around 800 million VND, a vaue of over $50,000 USD. The
national support for biogas as away to save electricity as well asthe programs other elements are
supported but funding for the project and subsidies has been limited. Another barrier in
dissemination and to entrepreneursis the habits and traditions, especidly in the form of cooking
fud. Many women have difficulty with the new energy technology and the technica aspects can
also be challenging, as they often learn eminence, participate in labor and choose the site and size
of the biogas plant (Pham 2008, March 12, Personal Interview).

Asamodel for dissemination, information and targeted areas are the key goa for the Vietnamese
Women’s Union. Having one plant set up enables others to follow suit, people are very
enthusiastic about plants in many areas and when the benefits are viewed, many people wish to
have the technology. Much more growth and development can be seen in thisarea. One of Ms.
Pham’s key comments was that the biogas program has been the most efficient program ever
implemented in her experience, it “celebrates women’s labor,” in her words (Pham 2008, March
12, Persond Interview). This deds with the eement of empowerment, which is an aspect of the
participation and feeling that people have when involved in a project benefiting their livelihood.

Eventudly, it’s the god of the VWU to expand to dal of the communes in the Vietnam and
provide a least 10 households in each commune with biogas to enable a domino effect of
development to other people in the communities and that the community support will enable the
growth of these type of systems (Pham 2008, March 12, Personal Interview).

For the participatory gpproach, the VWU is week in respect to participating with key groups like
masons and entrepreneurs. Thar strength isin community participation, not individud. People
participate through seminars, meetings and training. They aso utilize loca government set up
wdl, taking advantage of the VWU dtructure and the structure in locd governments. Wha
especidly ads them is the participation with the Viethamese government and the support from
the locd centers. The VWU targets women as the heads of the household, and as found in the
survey women are not biogas entrepreneurs and are not often masons. So then supporting the
sector may not be entirely obvious for the project. The mode’s participatory and information
based steps are only part of the development gpproach. In terms of dissemination models,
fostering the sector and services around biogas will be locd economy and more stability to the
project in the long run. Support is still needed from public and NGO ingtitutions, however, the
incentives of income generation will keep biogas a stronger success than solely public awareness.

What was a mgor strength of the Biogas Programme’s mode, especidly in Ninh Binh, was the
support directly to the masons and guidance to build a self-sustaining sector. In Case 2, Son La,
this was |ess apparent due to lack of resources. In terms of information and community support,
this modd and Case 3, Ha Tay, was by far the most advanced. The mgor weskness of the
participatory gpproach in the Viethamese Women’s Union was the falure to target important
and vulnerable groups, namely masons are trained on skill. More work is still needed to build up
the biogas market, entrepreneurial skills and the services related to biogas.
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A summary of the main strengths and weaknesses found in the cases:

Table 4-1. Key strengths and weaknesses of dissemination models between programs and cases.

Strengths Weaknesses
Biogas Case 1: Ninh Binh  Builds services More business skill training
Programme
Supportive of masons, Service sector
market
Information
dissemination
Case2: SonlLa Information Little basic business
dissemination training
Supportive of masons, Too supportive, masons
services become dependent
Vietnamese Case 3. HaTay Use of local government  No sector or market
Women’s Union and stakeholders development.
Education and high Project, not people are the
information dissemination focus
Community targeted No business development
Targeting key groups and
the vulnerable

4.5 Key Drivers for Entrepreneurs

This section will analyze and discuss the key drivers for entrepreneurs in the three case studies.
For key drivers, there are afew mgor advantages for the cases and could help ad entrepreneur
development in the future. While the table above illustrates how prevadent the driver itsaf was
in the case, dl of them are key drivers. For instance, Income provisons, meaning the ability to
generate an income received only a positive mark in Case 1 and negative in Case 2 and Case 3.
Thisis due to the fact that in case 2 and 3, none of the masons were able to generate afull time
income from this driver, however, a the prospect that they could, al were interested in
continuing. Therefore, the ability to generate a full-time income could be seen as akey driver.

Among income generation, the support from the loca AEC, subsidies, government support and
the large public awareness dl contributed to the start-up success of biogas entrepreneurs. This
initid support net that is provided by loca government acts as an incentive for actors to be a
firg-mover’ or gart sdling and building bioges in the area. Indirectly, warranties and micro
financing (loans) acted as help to build confidence in households and fiscally allow them to build
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biogas plants. The training programs are drivers in both the Biogas Programme and the
Vietnamese Women’s Union; the long training program (3 months) provided by the VWU may
help build not only better skills but adso networking and communiceation with the locd
authorities.

For the Son La case and what would be smilar of other remote provinces, energy reliability was
adriver in the case of erratic dectrica power of shortages of other traditiond fuels. Community
acceptance is aso seen as a driver, having a highly informed and supportive community for the
technology. This could lead to many opportunities for biogas entrepreneurs to utilize this
positive view. In addition, the idea that biogas related work field improve livelihoods, seen in
the Biogas Programme cases is a sdf-advertisng mechanism, illustrating a job that has more
aluring qualities than others.

The development of a market sector is also perceived to be both adriver, and abarrier. The lack
of market development is an absolute barrier to business development; with an underdeveloped
market there is little change for a business to grow outside of projects coordinated by a locd
governmenta body. In Ninh Binh, building outside biogas programme projects was possible
and happening, driving business and enterprisesin the region. Case 2 and 3 had no devel opment
of thiskind, limiting projects to what was given by loca bodies. A developed market sector isa
driver to entrepreneurs and should be viewed as such.

In Son La, Tuan, a microenterprise developer from SNV, expressed concern for the focus on
subsidies. He described that the way government and people perceive e subsidies and come to
depend on them is one of the largest barriers to enterprise development in hisrura province and
around Vietnam. While people cannot dways afford technology, they become overly dependent
on the subsidy, waiting for change, more funding or refuse to pay until some form of financid
aidispresent. Inthissense, subsidy perception isan indicator of the sustainability of the sector.

A summary of the key driversidentified in the cases:

Table 4-2 Driversldentified in the three case studies, they are rated as being very applicable (++), applicable (+)
or neutral (0). The more positive the mark, the stronger the driver in each individual case.

Drivers Casel Case2 Case3
Ninh Son La Ha
Binh Tay

Ease of technological construction

Training + + ++
Publi C awareness | advertising ++ ++ +
campaign

Government support + + ++
Warranty ++ 0 =+
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Microfinancing 0 0 +
Subsidies — financial support + ++ ++
Local AEC support + ++ ++
Energy reliability 0 ++ 0
Livelihood improvement ++ + 0
Developed market sector + 0 0
Community acceptance ++ ++ ++
Ability to generate a full-time income + 0 0

4.6 Key Barriers for Entrepreneurs

This section will analyze and discuss the key barriers for entrepreneurs in the three case studies.
Many barriers have been identified in each case, and for more detail, section 3 and Appendices 3
and 4 present them with more detail. In the case of key barriers to entrepreneurs, severa have
been identified from field research. Technicad problems in the short term have not been found
to be an issue however long term and medium term biogas problems are bariers to the
confidence of households (the demand aspect) for entrepreneurs.

Basic private sector dements dso acted as barriers, competition, however, is a complex version
to this. For the masons and entrepreneurs, no competition is a postive aspect for the first
movers. Eventualy this will stagnate and fail to drive down prices or give an incentive to better
one's own busness. A choiceless market, or locdized monopoly, is not beneficid to the
demand sde of biogas, which could be subject to being competition from a different source of
energy.

Financially, there are afew barriers associated with costs, pricing and income. Thefirst barrier is
the inability to generate an income full time; this has prevented entrepreneurs from developing
or locd enterprises. The fluctuation in prices of materids is dso a cause for concern, in some
cases prices of bricks tripled (Xua 2008, April 8, Persond Interview) and in others, costs have
doubled with rising fuel. Transporting goods and the constructions costs have raised in turn,
making the biogas plants more expensve for households and less likely to be built for biogas
masons.

Qudity control is another issue to consider aong with the development of market sectors. The
little development of business skills is from the lack of teaching and guidance on that level and
the over involvement of the locd government and VWU, the support may be viewed as creating
an unnecessary dependency of entrepreneurs on the organization.

Despite the project being gstarted and partidly funded by SNV, the results and sector
development is largely in the hands of locd people. Research findings reveded tha on many
levels the idea of “who isin charge” was mixed. While Hanoi may dictate subsidies, information
and policy, it is largely up to the loca centers to distribute this knowledge and fecilitate the
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development of bioenergy for the rural scale. The responses to the questions formed a picture of
sector development in the province and offered a contrast to Ninh Binh, where bioenergy as a
business is far more developed. A barrier is the structure of loca and nationa government, in
addition to the over involvement in some cases. Redities in the capitd and rurd aress are very
different, and similar bureaucratic structures have slowed processesin rural aress.

A summary of the key barriersidentified in the cases:

Table 4-3 Barrigs | datified in thethree e dudes they areratad as bangvery apdicdle(--) apdicade(-) o
neutral (0). The more negative the mark, the stronger the driver in each individual case.

Barriers Casel Case2 Case3d
Ninh  SonlLa Ha
Binh Tay
Medium to long term technological - - 0
fallures

Local conditions (high groundwater, - -- -
flooding, heat)

Affordability for Household 0 - -
Lack of competition, no market forces - -- --
Price fluctuations 0 -- --

Business Skills - -- --

Perception of occupation (low skill) - 0 --
Design complications 0 - -
Lack of visible demand (invisible 0 -- -
demand) — communication barrier

Domestic Outsourcing 0 -- 0

Quiality control -- -- -

Income, not enough to sustain afull 0 -- --
timejob

Material cost — price fluctuations 0 - -
Transport/geography 0 -- 0
Underdeveloped Market Sector - -- --
Demand and project availability 0 - -
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4.7 Opportunities

The section detals opportunities identified in the cases and discuss their agpplicability and
goproach. Opportunities represent ways to overcome barriers or facilitate drivers further by
using the loca context and resources of a project. Here are some identified in the case studies
with the literature examples ill redevant in many scenarios.  Key things to note are the
opportunities to shift towards a more privatized sector but still with public sector oversight and
involvement. The case marked in Table 4-4, if the opportunities were present or gpparent tha
they would fit into the local conditions.

Opportunities to develop warranty schemes and teach business skills are gpparent in Ha Tay and
Ninh Binh due to better structural support and close ties with local government. Quality control
improvement and monitoring was found in Ninh Binh and Ha Tay with close-knit ties between
people and those working with biogas. Thisis an excellent way to establish a monitoring scheme
or locd reporting on the state of biogas plants. Development of advertisng and expanding
business beyond the projects is an opportunity in cases that have a better market development
and more established product.  Utilizing the positive community response is perhgps one of the
most important opportunitiesin al cases. Here the perception alows for new initiatives and to
develop biogas further.

The loans and microfinancing in the Ha Tay case not only illustrated a driver in biogas sdes but
an opportunity for public sector to overlook private sector financing and building up a service
that supports biogas construction. Opportunities have been previously identified and afew were
found to be redlities in the three cases such as monitoring schemes, increasing the responsibilities
for masons and commercidization efforts (Nguyen, 2005). A summary of opportunities found
in the cases:

Table 4-4 1dentifying opportunitiesin the case studies; those present will be marked in each case.

Opportunities Casel Case2 Case3
Ninh  SonLa Ha
Binh Tay
Develop aloca warranty scheme X X
Quiality control/ monitoring X X
Mircofinancing X
Business skill development X X
Advertising and development X X
Expanding business outside projects X X
Utilize positive community response X X X
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5 Conclusions — The future of Bioenergy in Vietnam

This section explores concluding remarks on the research including opportunities, an overview
of the key drivers and bariers to entrepreneurs, recommendations and exploration of future
research in the biogas field. This will describe concluding points and what the future of biofuels
in Vietnam may look like, as well as, recommendations.

5.1 Key Drivers and Batrriers

Entrepreneurs play an important role in sustainable development for a project by helping build
up an entire sector, acting as an indicator of its stability, providing a needed service (energy) and
gimulating the locad economy. In order to redize ther potentid, drivers and barriers are to be
identified to assess ther current Stuation. Severd of the drivers and barriers stand out as being
sgnificant to dl, or most, of the case studies and as current indicators of biogas entrepreneurs,
masons and future markets. New key drivers and barriers are discovered and past findings are
further substantiated.

Key drivers for biogas entrepreneurs identified subsidies as market promoter’s strength, as well
as the pogtive view of the technology and widespread community support. Initid public
support and community avareness and education promote biogas and enable an easer climate
for {first movers in biogas. For the biogas masons, the gpped to be able to generate afull time
income and improve livelihood is a driver for new people to enter the field. Religbility as an
energy service is dso viewed as a key driver when in the case of scarce or unrelidble energy
sarvices.  An open maket sector and support to biogaes services, such as warranties,
microfinancing, subsidies for households and business training are key economic drivers.

Key bariers to entrepreneurs are reaed to lack of qudity control, lack of competition,
fluctuations in prices, gender, little to no business skill training, demand and affordability
condraints & the households, lack of a steady income and the perception of biogas as a ‘low
sill” fidld.  An underdeveloped market is a prominent key barrier that embodied severd
economic barrier issues; much work is needed in market penetration and development of
entrepreneurial skills.

5.2 Dissemination Models

Dissemination models and their red world gpplications naturadly gppear different from one
another due to the rurd contexts involved. In the Vietnamese cases, the two organizations
research each used a unique agpproach and theory to spreading their energy development
projects. The locd approaches in the three cases contrasted the theoretica approaches by
reveding strengths and wesknesses in both modds. When comparing the sector development
and participatory gpproaches, the research and andysis illustrated that the sector development
mode supports biogas entrepreneurs more for its direct involvement and the crucid role the
model playsin developing the market and services.

In the future, this method is favorable for biogas projects and entrepreneurs, not just in Vietnam
but, dso in other countries. Developing a sector development gpproach may look different
between countries; however, the god of benefiting entrepreneurs working in energy
development project ensures better local and longer-term sustainability.
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Within the cases studies, major strengths of both dissemination models were information
dispersal, the use of loca governance and promoting a positive communa image of biogas and
its related benefits. The major weakness of the participatory approach in the Vietnamese
Women’s Union was the failure to target key and vulnerable groups, namely masons and the very
poor. Within the participatory approach, more work is still needed to build up a biogas market,
entrepreneurial skills and the services sector. Separately, the sector approach has the primary key
srengths of information dispersd, targeting key groups, building services around biogas and
supporting a market. Wha was a mgor strength of the Biogas Programme’s modd was the
support directly to the masons and guidance to build a self-sustaining sector. Wesknesses of the
sector approach included inadequate business skill training and being overly administrative.

5.3 Recommendations

For the project, a few recommendations have come out of the research, dissemination models
and drivers and barriers to entrepreneurs. These recommendations are based on case data and
andyss. After looking a key drivers and barriers to entrepreneurs, information dissemination
effort should be continued, as should efforts to expand the sector around biogas. For the policy
and government role, more policy support to bioenergy and RETS is hecessary and developing
programs with the government to promote business skill training.

Microfinancing, or loans, is an interesting area to explore and may open up the possbility of
more households to afford modernized energy technologies. With microfinancing, subsidies
should continue but dso wary of the dependencies that they can creste. For future subsdies,
inflation and risng materia costs should be taken into account and adjust the prices accordingly.
Findly, inter-project communication is necessary for biogas entrepreneurs. Through combining
the efforts of the different organizationsin Vietnam, new perspectives and methods will aid rural
energy modernization.

To summarize, recommendations based on the research:

e Biogas sector expansion

e Continue information dissemination efforts

e Morerenewable and bioenergy policy support

e Business and entrepreneurial training for masons

e Establishing a microfinancing program for households

e Financia aid adjustments to incorporate inflation and rising material costs
e Inter-project communication, cooperation

5.4 Future and Research

The future of biogas and rural energy entrepreneursis largely dependent on research and interest
in the field. While dl research on biogas and rurd entrepreneurs is vauable, key and interesting
aress for future research include an evaduation of al biogas programs in Vietnam, barriers to
femade entrepreneurs and identifying support, further research on dissemination approaches to
rurd energy development projects, identifying types of supportive policy and an andyss of
microfinancing and role it playsin energy modernization.

The efforts of biogas entrepreneurs, the Viethamese Women’s Union and the Biogas Programme
to modernize rurd energy have brought insght and knowledge to the steps towards poverty
eradication. Asacase study, the study provides an excellent example for drivers and barriers that
rurd energy entrepreneurs would face, as wel as, the dissemination models, or frane of a
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development project. If the Millennium development goal of poverty reduction isto be realized,
many gpproaches will be necessary, entrepreneurs are one key way to bring modernized services
and empowerment to rural populations.
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Appendix 1. List of People Interviewed

Location
Names Occupations (province)
Key Infomants
Provincial Technician, Local
Nguyen Van Tuyen AEC Ninh Binh
Tuan AnhLe Technical Advisor, SNV Son La
Manager of AEC, Son La
Nguyen Quoc Tuan Province SonLa
Office technicial for AEC Son
Nguyen Mai Thi La SonLa

President and Vice Preseident

Ms. Xua of local VWU chapter, HaTay HaTay
Vietnamese Women's Union,
Industry and Energy Deputy

Pham Hanh Sam Director Hanoi
SNV advisor biogas/
Teune, Bastiaan renewable energy Hanoi

VACVINA - CCRD (Center
for Rura Communities

Pham Van Thanh Research & Development Hanoi
Households
Ngo Thi Tuong N/A SonLa
Vu Dinh Mien N/A SonLa
N/A (Female) N/A SonLa
Mr. Tuan N/A SonLa
Mr. Hoa N/A SonLa
Mr. Thao N/A SonLa
Mr. Kim N/A SonLa
Mr. Bao N/A SonLa
Nguyen Huu Bon N/A SonLa
Tong Thi Khuyen, N/A Ninh Binh
Dinh Xuan Truong, N/A Ninh Binh
Nguyen Thung Kien, N/A Ninh Binh
Dinh Thi Ly N/A Ninh Binh
Nguyen Thi Tien N/A HaTay
Nguyen Tun Vinh N/A HaTay
Masong/Entrepreneur s
Le Xuan Cuong, Mason Ninh Binh
Bai Tong Truc Mason Ninh Binh
Dinh Van Manh Mason Ninh Binh
Entrepreneur/Business
Dinh Huu Thanh Owner Ninh Binh
Nguyen Van Lau Mason SonlLa
Nguyen Duong Thong Mason Son La
Nguyen Van Vinh Mason HaTay
Nguyen Tien Khoi Mason HaTay
Nguyen Duy Truong Mason HaTay
Nguyen Duc Tuan Mason HaTay
Nguyen Duc Truong Mason HaTay
Dinh Cong Tuy Mason HaTay
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Appendix 2: Mason Interview Questions / Analysis

Indicator Case 1 Case 2 Case 3
Analysis Category Response SWOT Driver/ Response SWOT Driver/ Response SWOT Driver/
Neutral/ Neutral / Neutral/
Barrier Barrier Barrier
Names 1. Le Xuan Cuong, 1. Nguyen Van Lau, 1. Nguyen Van Vinh,
2. Bai Tong Truc, 2. Nguyen Duong Thong 2. Nguyen Tien Khoi,
3. Dinh Van Manh, 3. Nguyen Duy Truong,
4. Dinh Huu Thanh 4. Nguyen Duc Tuan,
5. Nguyen Duc Truong,
6. Dinh Cong Tuy
Occupations Mason, Mason, Mason, strength 1 Both Masons - no | opportunity -1 All Masons opportunity -1

Entrepreneur

known
Entrepreneurs in
the province

History with program

10 years - 2 with project, 8 years - 2 with
project, 6 years, 13 years

15 years as a mason, both worked in Biogas
since 2006.

Around 1 year

Location

Primarily Ninh Binh but also Hoa Bing, Thanh Hoa
and Nam Dinh Provinces

Son La Town (Tx Son La)

Ha Dong, Binh Minh and surrounding areas, Hay
Tay Province

69




Brendan Cook, IIEE, Lund University

Type of Bioenergy
Project

All Biogas, most are also selling LPG, stoves and
lanterns. Biogas Programme

Biogas - Biogas Programme

Biogas - Vietnamese Women's Union

worker to collective and entrepreneur business

Freelance masons

Mason Collective

A. Technology

Technology used Fixed Dome model | strength 1 Fixed dome strength KT 1 and KT 2 strength 1
- no distinction model fixed dome
made between models used, KT
KT1 and KT2. - all 1 the preferred
build following the type.
plans of the
project.
Technological Project flexibility Threat/ -1 N/A Drainage, Gas opportunity/ -1
Improvements for geography and | Opportunity Feed/Pressure weakness
weather would
benefit the plants.
Overall the
technology not
complicated
Positive experiences Not very difficult, strength 0 Following strength Fairly easy to strength 1
; can be more guidelines, no construct and
with TeChnOIOQy adaptable problems and work with.

agreed the
experience was
positive.

Flexibility of new
materials and
ways to save
costs but keep
quality, gas
disposal and feed
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Geography, Threat -1 N/A Water drainage in | Threat -1
terrain, weather - the plant, heat
low temperatures during
cause bacteria construction and
process to slow or occasionally
stop pressure
B. Human Issues/Skills/Knowledge
Awareness of High awareness of | Opportunity 1 Yes, awareness Opportunity Well informed Opportunity 1
: their businesses of business is public and
personal enterprise and high high in Son La business
=knowledge of and many people awareness
biogas - media want biogas
dispersal also plants at their
active. Some households
skepticism from
the public still
exists
Training Information Trained by the strength 0 Trained by the strength Trained by eh strength 0
Local Agricultural AEC, Son La local VWU in Binh
Extension Center Minh chapter
three month
program
Training Improvement | N/A 0 No comments 0
Building and Selling Some built only, Opportunity -1 both Opportunity not bound by the project, some do 0

the Biogas Plant -

Service

the entrepreneur
only sold the
service and two
both built the
plant and sold the
service.

both others just build as part of

team.
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Presence of Women N/A 0 No - note, on weakness -1 Yes, but are not opportunity/ -1
Entrepreneurs/Mason observation the main workers. | weakness
women were
S working in
construction
around the
province.
C. Social Issues
Competition Internal Competition either | weakness/ -1 there's not really | weakness/ -1 Since few are weakness -1
nonexistent in opportunity any real opportunity adequately
some areas or competition trained, not much
very low - between people competition
reputation based in the province within the region.
and "not a high
interest job due to
the low skill, low
labor and high
transport costs" -
#4.
Competition External Not Present or opportunity 1 competition not threat -1 Low, did not know about status 0
noticed fierce but there is
a fair amount of
outsourcing form
neighboring
provinces to
either build the
plant or
contribute to the
labor
Price differences Almost no price differences, largely 0 costs fairly equal, major variations | O N/A 0

between Plants and
enterprises

prices depend on size, geography

and transport costs.

are due to size.
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Livelihood Overall yes, strength/ this would be weakness -1 Some, but not weakness 0
; agreed consensus weakness better if they different from
!mprovement_ thr_OUQh it's better than a could have it as a other low skill
involvement in Biogas | normal primary source of jobs
construction job. income, too few
Disagreements projects to make
over skill and a judgment
intellectual
challenges
D. Financial Issues
Future Price changes N/A Material costs threat -1 The past year has | threat -1
have doubled, seen a jump from
transport costs 5.5 million VND
high to 8 million VND.
Does the Biogas all masons had strength No, discouraging. | weakness -1 No, can only work | weakness -1
sector provide enough biogas as the sole Wages are not during the dry
. source of income, very different season and there
Income the entrepreneur and not enough are not enough
had other projects projects now.
investments.
Other income N/A construction, opportunity 0 Other opportunity 0
generation strategies other projects construction jobs
Building outside the yes, all had opportunity N/A - most projects from AEC, 0 yes, but limited to | opportunity 0

project

control of their
own business
ventures. The AEC
also brought them
a lot of business
through these
projects.

some directly go to masons

ones given by
program so far
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advertising cost
mainly covered
by local AEC or
WU through
information
dissemination

opportunity/
threat

E. Policy Issues

Subsidies Masons are not Strength Households strength current is 1 strength
given subsidies, receive the million to the
Households are subsidies - for households,
given subsidies labor costs masons receive
none. Also, 4
million loan
Who gives the 1 million VND to strength N/A National strength/
subsidies and how households, from Government gives | opportunity
National 1 million and a
much Government, this local bank with a
was not known by VWU gives a 4
Masons million VND loan
interviewed (microfinance)
International Org SNV present in Ninh Binh, most of N/A N/A
Presence the_support through local and
national government
National Government Gives financial strength N/A Subsidy strength

Presence

support
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How can any of these The money is not threat 0 N/A Increase the loan | opportunity 1
) much for a richer to represent more
help Better? family but to poor of the project
this means a lot, (1/3 was
the subsidy covers suggested)
around 1/7 or 1/8
of the cost in the
region.
Future
Future of Bioenergy in Demand will Rise opportunity 1 It will expand as opportunity Demand will go opportunity 1
the area long as the up, would like to
demand is there. see this as a full
time venture.
Providing enough variation in weakness/ -1 The hope is that there will be more yes, more threat -1
demand for a business threat business in the future, right now projects needed.
. . . availability there are not nearly enough
business in biogas projects
Future Business Risks inflation, threats -1 N/A N/A 0

devaluation,
disease, supports
to build the plant.
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Appendix 3: Household Interview Questions / Analysis

Indicator Response Case 1 - Ninh Binh Response Case 2 - Son La Response Case 3- Ha Ta
Respons SWOT Driver/ Response SWOT Driver/ Response SWOT Driver/
e Neutral/ Neutral/ Neutral
Barrier Barrier /
Barrier
Names 1. Tong Thi Khuyen, . Ngo Thi Tuong 1. Nguyen Thi Tien
2. Dinh Xuan Truong, . Vu Dinh Mien 2. Nguyen Tun Vinh
3. Nguyen Thung Kien, . N/A (Female)
4. Dinh Thi Ly Mr. Tuan
Mr. Hoa
Mr. Thao
Mr. Kim
Mr. Bao
. Nguyen Huu Bon
Occupations All are involved in agriculture and raising livestock N/A Pig farmers
. Pig farmer
N/A

. Livestock Farmer / Mason
. Livestock Farmer

. Livestock Farmer

. Livestock Farmer

. Livestock Farmer

. Dairy Farmer / Mason

Time involved
with Biogas

1. 2007 (> 1 year)
2. 2007 (1 year)
3. 2006 (2 years)
4. 2007 (1 year)

N/A

. 1st built in Son La

. 3 plants, 1st in 1992

. 1998, 18M3

2003

1999

2000

. 2007 (1 year) 2 plants
. 2007 (1 year)

1. 2007 (> 1 year)
2. 2007 (> 1 year)

Location

Ninh Binh Town and Outskirts

. Son La Tx

. Son La Tx

. Son La Tx

. Son La Tx

Son La OutskKirts
. Son La Outskirts
. Son La Outskirts
. Son La Outskirts
. Moc Chau Town

CONONPWNRPOONOOTOP,WNRPOONODTR,WNRPOONTDWNE

Ninh Minh Commune, Ha Tay
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Number of 1.5 1. N/A (5?) 1.4
; 2.6 2. N/A 2.6
people in HH e 3 N/A
4.4 4.4
5. N/A
6. N/A
7. N/A
8. N/A
9. N/A
Groups involved Biogas Programme, Strength Biogas Programme, Local AEC / 0 | Vietnamese o)
Local AEC Independent Masons and (PPC) Women's Union
Project
Household money saved, Strength clean energy and better strength 1 | Cleaner Strength 1
Changes positive technology, sanitation, saved environment,
cleaner energy, cooking saved money,
environment, less capabilities, no need for modern energy
odor, time-saving wood for energy, money source (switch
(coal and firewood saved is key benefit. from wood and
collection), coal
improved cooking,
health
improvements
Warranties, 1. Warranty, 1 year | Opportunity/ 1. N/A Weakness / -1 | Each has a one Weakness -1
guarantee Strength 2. N/A Threat year warranty
Insurance or 2. N/A 3. No warranty through the
follow-up 3. Warranty 4. none VWU
4. No warranty, 5. none
(follow up 6. No warranty, self-
scheduled after repair
meeting) 7. Did not know
8. yes
9. No warranty, self-
repair
Are people _People arde _vera/ Opportunity N/A (0] Yis (not_much Opportunity 1
; interested in the information on
b“ymg the technology and this subject)
service / Interest | ¢opice
Biogas and the positive response, Strength / Threat environmental strength 1 | Yesit has Strength/ 1

community

land availability and
space to get out
water are issues

improvements, more
reliable, electricity often
cut

improved the
community's
health and

environment

opportunity
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Improvements Problems with gas Threat -1 | Scum build up, slow flow | Threat, -1 | Only mentioned | Strength 1
for Biogas flow, pressure of gas, one case all weakness subsidy
clocks and gas three plants have increase
valve. The gas flow stopped working
would slow or stop entirely. Scum removal.
over time, expelling Technology changes too
water effluent frequently (consistency).
difficult (hamlet Technology difficulty
design) and water
drainage issues.
Government or Subsidized, some Strength 1 | Subsidy from the Strength 1 | Each had a Strength 1
: additional support government and local subsidy, one
outside help for labor (#1 AEC, some amounts for had a loan
received funding for labor or material costs,
a stove and specifically. Some
pressure clock). receive plans and
guidelines for
maintenance and repair
from the local AEC
Subsidy 1. 1 million VND Strength 1 | 1. 1.5 million VND Strength, 1 | 1. 1 million Strength, 1
Information 2.1 mll!lon VND (500,00Q from AEC) Opportunity VND, 4 million Opportunity
3. Subsidy 2. 1.5 million VND VND loan
4. N/A (500,000 from AEC) 2. 1 million
3. 800,000 VND VND
4. None (self-built)
5. 800,000 VND (from
AEC material/labor)
6. 1.2 million VND -
helped with construction
7. 1 million VND - (self-
built)
8. 1.5 million VND
9. none (self-built)
neighbors The technology is Strength / 1 | No complaints or Strength 1 | N/A - No Strength 1
accepted by the Opportunity complaints reduced. complaints
community, easily
accepted and with
no complaints. The
reduced smell and
better sanitation
helps the process.
What is holding N/A 0 | High Cost, lack of Threat -1 | Money, key threat/ opportunity -1
demand factor

back households
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from purchase

Livelihood All respondents Strength Very satisfied, satisfied Strength 1 | Satisfied
: satisfied or very despite plants not
improvement satisfied working, all had this
opinion.
Views on Biogas N/A # 3, maintenance could Weakness, -1/1 Helpful, the masons are needed, good
as a business be a good business. #4 Opportunity idea
low labor income, not a
high skill job, #6 could
only be part time, not
much business. #7 not
sure about it #8 not
enough money #9 not
enough local demand,
no interest in making it
a business.
Energy used % Firewo;;/d | (r?pportunity/Strengt 1. N/A g , strength 1 2 Firewo;uj | Strength
; ; Biomass)/ coal 2. Firewood (Biomass) - Biomass) / Coal
prior to bIOgaS 2. N/A still in use 2. Firewood
3. Coal 3. N/A (Biomass) / Coal
4. Coal 4. Firewood (Biomass)
5. LPG (still in use)
6. N/A
7. N/A
8. N/A
9. N/A
Future A few respondents Opportunity Technology issues Weakness, 1| N/A
planned to expand (design), always room Opportunity
agricultural for improvement,
production due to potential entrepreneurs
biogas
Animals Raised 1. N/A 1. Pigs 0 | 1. At least 10 pigs
2. At least 5 pigs 2. Pigs (10+) 2. At least 10 pigs
3. 4+ pigs 3. Biogas plants (3) no longer in use.
4. 10 cows 4. Pigs
5. variety
6. Pigs (22)
7. N/A
8. N/A
9. Dairy cows
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