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1 EXECUTIVE SUMMARY

1.1 BACKGROUND

Every day, 500 million cooks in the developing world use biomass to prepare food for 3 billion
people in developing countries around the world, including in Haiti. Smoke-filled kitchens from
the use of high intensity carbon fuels such as charcoal and firewood represent a serious threat to
human health and the natural environment. A growing awareness and interest in tackling the
health and environmental problems associated with inefficient biomass-based cooking
technologies has led to an increasing number of donor-funded programs throughout the world.
The U.S. Government has played a leadership role in this effort, including in Haiti.

Secretary of State Hillary Clinton recently announced the Global Alliance for Clean Cookstoves,
a major new public-private partnership “to save lives, improves livelihoods, empower women,
and combat climate change by creating a thriving global market for clean and efficient household
cooking solutions.” The goal of the Alliance is for 100 million homes worldwide to adopt clean
and efficient stoves and fuels by 2020. Many other donor nations and multi-lateral institutions,
such as USAID, the World Bank, the United Nations and the InterAmerican Development Bank
have been working on this issue in Africa, Asia and Latin America and the Caribbean.

In Haiti over the past decade, urban and wealthier households have started to shift away from the
exclusive use of charcoal and firewood for cooking and have begun using cleaner liquid fuels
such as kerosene or Liquefied Petroleum Gas (LPG). Rural populations have less access to
cleaner fuels and continue to depend on traditional three stone open fires and/or inefficient
biomass (charcoal or wood) cookstoves. In addition to significant financial barriers to adopting
cleaner cooking technologies, socio-cultural issues associated with changing from fuel wood and
charcoal as feedstocks to liquid fuels range from the taste obtained from food cooked with
smoky biomass fuels to fear about safety issues.

The ubiquitous use of charcoal in Haiti for home cooking, by food vendors, and institutions is
problematic for the country and its people for many reasons, including destruction of the natural
environment due to gathering wood (including felling or pruning live trees) to produce charcoal,
leading to a shortage of wood and increased import of charcoal, increasingly higher prices of
charcoal from any source, and chronic health problems caused by air pollution from charcoal
burning. The denuded forests of Haiti leave the country prone to severe soil erosion and
catastrophic flooding from the frequent hurricanes and other rainstorms to which Haiti is subject,
and reduce the capacity of the watersheds to supply clean water to the population. This
deforestation is dramatically revealed by satellite photographs wherein the contrast can be seen
with Haiti’s neighbor on Hispaniola, the Dominican Republic.

Decisions about fuel energy use in Haiti are influenced by many factors such as tradition,
convenience, and availability of resources, accessibility to technologies, household income and
the role of women in decision-making processes regarding household expenses. In some cases
households that have greater flexible family income use cleaner fuel energy such as kerosene or
LPG as opposed to wood or charcoal because it is a measure of affluence and prestige as well as
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providing real benefits in terms of ease of use and time savings. Poorer households use biomass
as the main fuel due to both cultural preferences and the higher cost of other fuels.

It is particularly difficult to develop an effective alternative cooking technologies program in
Haiti for several reasons. First, the mix of cooking requirements (beans, rice, sauces) requires
both high heat, high speed modes and lower, consistent heat simmering modes. Few existing
efficient charcoal stove technologies do both well while still maintaining high efficiency levels.
Secondly, fuel mixing is quite common, with people switching between charcoal, wood,
kerosene and other fuels such as LPG. Sometimes this is driven by perceptions, ease of use or
season (wood being harder to get and use in the rainy season). No known efficient stoves
currently effectively handle a mixed fuel use scenario. They typically excel in utilizing one type
of fuel, but perform poorly with others. These issues necessitate a mixed technology and fuel
strategy, potentially leading to increased program costs and higher barriers to entry for the end
user.

Haiti is the poorest country in the Western Hemisphere with extremely limited access to modern
energy services (Annex A describes the macroeconomic condition of the country).
Approximately 70% of Haitian household energy needs are met using firewood and charcoal; at
least 30% of family income is spent on charcoal for cooking in Port-au-Prince. Although
charcoal is produced all over the countryside, speculators and wholesalers gather the product and
resell it to retailers in Port-au-Prince and provincial towns. Recent reports suggest that the
earthquake that struck Haiti on January 12, 2010 has led to increases in charcoal prices as wood
for re-construction is now in high demand. Beyond the negative economic and environmental
impacts of charcoal consumption, cooking with firewood and charcoal exposes women and
young children to smoke or “‘indoor air pollution’ and associated health problems, especially
respiratory disease, which is the second largest killer of children under the age of five in Haiti.

1.2 STUDY OBIJECTIVES

The objectives of the current study are: 1) to assess the supply and use of charcoal for cooking in
Haiti and the potential to use other fuels, such as Liquefied Petroleum Gas (LPG), and 2) to
design a five-year replacement program to achieve large-scale reductions in charcoal
consumption by households, food vendors, and other relevant fuel users identified (e.g., bakeries,
laundries, schools, etc.).

1.3 KEY FINDINGS
1.3.1 Biomass Cookstove Findings

Extensive interviews, surveys and focus groups in Port-au-Prince, Cap Haitien and several other
urban and rural areas over a six week period revealed the following key findings:

1. Traditional cooking practices and cultural norms are the most influential drivers of
behavior with regard to the adoption and use of efficient cooking technologies and/or
alternative fuels.

2. Barriers to reducing or eliminating charcoal as a primary cooking fuel are numerous and
extremely high. Lack of abundant distribution channels, supply chain infrastructure and
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lack of consumer education are the largest barriers to alternative fuel adoption over the
long-term.

SMEs selling food on the street are prolific and constitute a significant portion of charcoal
demand and use in Haiti. An improved stoves, sustainable charcoal and/or fuel switching
program targeted at this informal industry could have a significant and rapid impact on
deforestation rates, user health and economic security.

Institutions such as schools and orphanages consume large quantities of charcoal and other
biomass fuel in implementing vital feeding programs. An improved stoves and/or fuel
switching program targeted at this industry could have a significant impact on
deforestation rates, user health and reduce the strain on the institutions’ limited financial
resources.

Urban SMEs such as bakeries and laundries are generally not consumers of charcoal or
other biomass (many use diesel). Though rural bakeries are large consumers of wood, they
do not utilize baking technologies that readily lend themselves to fuel switching or
efficient replacement technologies.

Charcoal production is an important source of rural income and an unregulated industry
fraught with corruption. An improved charcoal stove or alternative fuel supply chain
would be perceived as a major threat to the industry and its beneficiaries, creating real
challenges in convincing current beneficiaries to pursue employment in a new supply
chain. Training opportunities and financial incentives will be the keys to overcoming this
barrier.

1.3.2 LPG Findings

At USAID’s request, Nexant put extra effort into studying the LPG industry. Two LPG expert
consultants were retained and, with Nexant fuels experts, conducted an exhaustive study of the
sector, including interviews in Haiti over a two week period. The findings from this work reveal
that broadly catalyzing the Haitian LPG market requires the following interventions:

1.

o~ w

Introduce LPG policies and legislation addressing technical and commercial standards and
practices that ensure safety, discourage predatory commercial practices, and encourage
investment, especially in cylinders and downstream distribution, by the LPG industry.
Review and potentially restructure LPG importation practices and distribution costs to
increase the margins of retailers.

Develop an extensive network of retailers selling LPG through cylinder exchanges.

Subsidize cylinders and stoves to encourage LPG adoption.

Create awareness, promote benefits, and allay fears of LPG through broad and targeted
marketing and education campaigns.

Provide appropriate financing facilities to retailers to purchase LPG inventory (depending on
the size of the retailer this could be via microfinance or remittances).

Because legislation and price reform can significantly change the structure of industry, achieving
agreement among governmental, industry, and donor stakeholders will be required and be
expected to be challenging. Given the unpredictability of legislative and pricing reform, support
should initially focus on investments, such as scaling LPG adoption by small-medium enterprise
(SME) food vendors or “Manjekwits” that have a large impact and can succeed without
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legislative reform. In addition, LPG stoves could be introduced to schools supplied by the World
Food Program.

The estimated addressable market for Manjekwits in Port-au-Prince is 10,000 individual vendors,
of which 20 percent, or 2,000, are believed to be heavy charcoal consumers. The other 80
percent, or 8,000, are the small Manjekwits that occupy nearly every block in Port-au-Prince.
Considering the 12.5 percent lower cost of LPG versus charcoal per meal®, small Manjekwits
could save between $308-$410 annually by switching to LPG® Though fuel pricing now favors
LPG, aggressive subsidies on equipment and retailer development are still required to overcome
initial cost barriers to purchasing LPG stoves and cylinders and to sustainably ensure the
availability of supply. Reliable supply after increasing LPG adoption is extremely important to
ensure ongoing customer trust. Given their existing supply relationships with Manjekwits,
charcoal vendors should be considered prime candidates to become LPG retailers. An estimated
equipment and loan funds budget to scale LPG adoption by Manjekwits would cost USAID
approximately $1.7 million.

The World Food Program in Haiti feeds an estimated 800,000 students, cooking for whom is
estimated to consume 8,000 tons of charcoal per year. A program introducing LPG stoves to the
estimated 800-900 schools in Port-au-Prince would cost about $1 million and could be executed
within a year of starting the program. It should be noted that the World Food Program is very
interested in putting the ORKA/briquette system into their urban schools, which could be a
planning conflict with LPG fuel switching and will require careful coordination.

The timeline for the above programs assumes no program activities before the 3™ quarter of
2011. The next three quarters (Q4 2011 — Q2 2012) are spent procuring cylinders and stoves,
building capacity at MFIs, working with industry to develop a retail network, and pre-sales
activities. Actual roll out to Manjekwits occur from Q2 2012 through 2015, although it could
start earlier if donor funding is made available earlier in 2011. The roll out to schools could
occur from 3Q 2011 — 2Q 2012. For activities related to legislation and pricing, activities would
also start in Q3 2011 and are assumed to conclude by Q2 2012. If legislation can be introduced
in that time frame, additional investments can be considered to broadly expand the use of LPG in
Port-au-Prince and elsewhere in Haiti.

1.3.3 Other alternative fuel findings

Kerosene could complement LPG use in terms of charcoal replacement, due to cost, storage
capacity and familiarity among many Haitian households with its use as a cooking fuel. Our team
conducted Controlled Cooking Tests which demonstrated that kerosene stoves had cost savings
similar to the best improved charcoal stoves and to LPG stoves. However, negative views by
cooks concerning the negative effect kerosene has on taste will likely continue to limit its broad
adoption in the marketplace.

Ethanol has longer-term promise as a viable cooking fuel in Haiti. Both alcohol-burning stoves
and ethanol could be made domestically with sufficient private sector, government and donor

! Johanna Matocha, Focus Group Discussion Report Nov 2010 (The Paradigm Project) p. 9
2 Michel Carl Simon, Analyse de la Situation du GPL en Haiti, Sept 2009
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support. However, a key barrier to using imported ethanol in the short-medium term would be
the need to build new storage tanks for the imported ethanol — existing fuel storage tanks cannot
be used. Thus a very large investment would be required to jumpstart ethanol use as a cookstove
fuel. This is not the case for LPG, which has sufficient import tankage in place to support the
initial phase of the proposed program.

Waste Paper Briquettes. Briquettes made from waste paper also show promise. Expansion of the
use of briquettes made currently in Haiti from waste paper and cardboard should be encouraged.
The technology is within the grasp of relatively inexperienced and low-income people, and initial
investments would be small. Multiple benefits can be leveraged to encourage donor funding of
the required infrastructure to be built and training needed to expand production.

Solar cookers. A variety of solar cookers have been piloted in Haiti by NGOs and others. Solar
cooking is probably not a viable option for Haiti in the short to medium term since it is
fundamentally hindered by inconvenience, severe limitations on time of use (i.e. only works
during periods of high sunlight), high investment cost, and unfamiliarity. Nonetheless, if
carefully developed, solar could play a role in reducing cooking fuel use of all kinds, fossil and
bio-based, or serve as a backup source of energy.

Biochar. Biochar is the residue left over from burning wood or agricultural waste in a pyrolitic
(oxygen free) environment. Biochar itself is a fine-grained, highly porous charcoal that can be
put back into the soil to help retain nutrients and water. Biochar is found in soils around the
world as a result of vegetation fires and historic soil management practices. Intensive study of
biochar-rich dark earths in the Amazon (terra preta), has led to a wider appreciation of biochar’s
unique properties as a soil enhancer. The carbon in biochar resists degradation and can hold
carbon in soils for hundreds to thousands of years, and thus represents a way to sequester CO2.

There are several kinds of crops grown in Haiti that produce large amounts of biomass (grassy or
granular) as byproduct, including: coffee, rice, corn, oils, cocoa, and mangoes. These biomass
byproducts consist of coffee hulls, rice straw, corn stover and cobs, oilseed meal, cocoa husks,
and mango and other tree trimmings, which can be used in biochar stoves.

Unfortunately, Biochar-producing stoves are not yet a mature technology. Although biochar
stoves have demonstrated positive results in the laboratory there is currently no documentation of
a successfully implemented biochar stove project in the developing world. Given the challenges
that exist in Haiti (instability, lack of resources, high cost of labor, etc) it would be more feasible
to implement a biochar pilot project in a neighboring country that would not face the production
and cultural hurdles that are present in Haiti.

It should be noted that a recent pilot project by WorldStoves - in partnership with a Haitian
NGO, and a private Haitian company - attempted to bring its "Lucia" biochar stove designs to
Haiti in the aftermath of the quake. Unfortunately, this partnership was not successful in
establishing a viable production center in Port-Au-Prince, which was initially envisioned to make
and distribute up to 2,000 stoves.

Biomass Pellets. Biomass pellets can be produced from agricultural waste or from forest
products. Pellets are a carbon neutral fuel that can be burned to produce extremely low
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emissions (similar to LPG). Bagasse pellets have very strong energy balance (energy inputs
needed to produce the fuel, versus energy contained in the fuel) which compares favorably to
most other biofuels. A number of promising pellet stove designs currently exist: The Eco Ayiti
stove, the BP Pellet Fan Stove, and the Top Lit Updraft (T-LUD) partial gasifier.

The development of a pellet stove program in Haiti requires a consistent and low-cost supply of
biomass pellets. To achieve meaningful scale, the pellets must be made on an industrial level
with a reliable supply of agricultural waste. Three supply options exist for further investigation:

1. Sugarcane waste (bagasse) from Haiti.

2. Sugarcane waste (bagasse) from Dominican Republic.

3. Agricultural waste or wood pellets from offshore producer (e.g. United States Brazil or
Canada)
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2 INTRODUCTION

2.1 STUDY OBIJECTIVES

The purpose of this study is to assess the supply and use of charcoal for cooking in Haiti and the
potential to use other fuels, such as Liquefied Petroleum Gas (LPG), and to design a five-year
replacement program to achieve large-scale reductions in charcoal consumption by households,
food vendors, and other relevant fuel users identified (e.g., schools, bakeries, laundries, etc.).

2.2 SCOPE OF WORK

Nexant was asked to produce the detailed design of a comprehensive alternative cooking
technologies program in Haiti. The program will encourage households, food vendors and
energy-intensive businesses such as laundries and bakeries to reduce their consumption of
charcoal by utilizing cleaner and more efficient cooking technologies such as improved biomass
cookstoves and/or switching to alternative fuels such as Liquefied Petroleum Gas (LPG). To
achieve this, Nexant sought to answer the following questions:

Demand

1. What is the current profile of the charcoal market? E.g. number and description of consumers
(households, food vendors, energy-intensive businesses, etc), geographic demand, etc.

2. What improved cooking technologies and alternative fuels are currently available in Haiti or
could be introduced given local conditions?

3. For each consumer group, what are the market barriers to increasing their uptake? E.g. high
upfront costs, limited distribution networks, cooking preferences and practices, social norms,
lack of product knowledge, etc?

4. What are the existing incentives for switching away from charcoal? E.qg. price differentials
between alternative fuels and charcoal, fuel attributes, etc.

5. Given revealed preferences (adoption rates, taste, etc), what combination of alternative
cooking technologies and/or fuels would maximize reduction of charcoal consumption by
each consumer group in Haiti?

6. What sustainable financing options, including incentive packages for households and
businesses, would motivate consumers to adopt improved cooking technologies and/ or
alternative fuels?

Supply

1. What is the current supply and distribution network for improved cooking technologies and
alternative fuels? Is it adequate in reach and reliability to meet current demand? What is the
capacity of suppliers, manufacturers and distributers of these to rapidly ramp up supply?

2. For alternative fuels such as LPG, what is the price history and reliability of supply over the
last three years? What are prices and supply reliability likely to be over the next three-five
years?
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3. What are the policy and regulatory issues that may need to be addressed to ensure that
international standards for safety and quality control are adhered to in the supply, distribution
and use of LPG?

4. What are the incentives and barriers to expanding the domestic manufacturing industry for
stoves and other household energy technologies?

5. Can beneficiaries of the charcoal trade be brought into the supply chain?

23 METHODOLOGY
In answering these questions, Nexant conducted the following tasks:

(1) Conducted a review of past experiences with promoting improved cooking technologies
and alternative fuels in Haiti and other developing countries with similar conditions, and
presented a brief report on lessons learned. This report included lessons from past
successes and failures and highlighted policy and/or program components that
contributed to their success or failure.

(2) Conducted interviews with all stakeholders within and outside of Haiti, including LPG
suppliers and retailers, consumers, Government of Haiti (GoH) authorities, donors and
NGOs that were/ are active in alternative cooking technologies (UNEP, World Bank,
CARE, etc).

(3) Conducted surveys and focus groups for each consumer group (households, food vendors
and energy-intensive businesses such as laundries and bakeries) to further assess the
incentives and barriers to utilizing improved cooking technologies and/ or alternative
fuels.

(4) Conducted surveys and focus groups for those working in the charcoal trade to determine
viability of employing them in new industries related to improved cooking technologies
and alternative fuels.

2.3.1 Biomass cookstove data collection

Over 6 weeks from September 15 through October 31, 2010 The Paradigm Project (contracted
by Nexant) conducted focus groups and surveys with households, food vendors and energy
intensive businesses (bakeries and laundries), and those working in the charcoal trade. The final
Paradigm report is attached as Annex B. A detailed report on the focus groups is presented in
Annex C.

Interviews were conducted in four geographical areas: Port-au-Prince and its surrounding areas,
Gran Goave Sections 5 and 6, Central Plateau in Papay and Hinche, and Cap Haitien and its
nearby East Department. The primary focus of the study was Port-au-Prince. As the seat of both
industry and population in Haiti, it provided a venue to better understand the continued impact of
the earthquake and to explore viable options for improving the lives of those affected. Corail was
selected as representative of permanent settlements on the outskirts of Port-au-Prince that will
continue to grow as part of the reconstruction strategy. Cap Haitien was selected for its role as
the ‘second city’ of Haiti. Gran Goave was selected as a rural community in which the resources
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of a locally-based NGO with a long established presence in the area could be used to provide
access to representative rural communities members. The Central Plateau was selected primarily
to work with Mouvement Paysan Papay (MPP), who has worked with MIT on briquette
production, and who recently received a container of ~1,200 StoveTec household stoves and two
types of institutional stoves from International Lifeline Fund (ILF).

Households, street vendors, laundries, bakeries, and charcoal sellers and makers were chosen at
random in all geographic areas except for Gran Goave, where Plant with Purpose facilitated our
visits to representative members of each of these groups. An emphasis was placed on middle to
lower income households, as those that were most likely to be using charcoal or a mix of fuel,
and thus those that represented the target group which would most benefit from improved
cooking technology, given both the health and economic burdens of wood fuel-based cooking
practices.

In Port-au-Prince, surveys were conducted around Petionville, Delmas, La Ville, Champs de
Mars, Thomassin, Tabarre and Croix de Bouquets. Other areas of the city, most notably Cite
Soleil were not explored due to security concerns; however it is presumed that these areas of
extreme poverty could benefit greatly from an improved stove program. A special visit was made
to Corail, the permanent settlement camp just outside of Port-au-Prince, to better understand the
living conditions and environmental impact involved in the resettlement of IDPs.

All interviews were conducted based on the selection of a geographic area with distinct
demographic qualities and interviewees from various groups were then randomly chosen based
on their willingness to participate in the survey and their relative representativeness of the trends
observed in that area.

Given the difficulty in finding and accessing institutions, schools and orphanages were not
randomly selected, but rather facilitated through partner organizations. Orphanage visits were
facilitated by Grassroots United from their distribution beneficiaries list. Schools visits were
facilitated by the World Food Program for the School Feeding Program. Outside of the WFPs
work in feeding school children, very few schools provide food to their students.

The 2007 ESMAP report *from the World Bank and Haitian Bureau of Mines and Energy
(BME), served as a rough baseline for evaluating current data and in providing the data from
which findings were extrapolated in order to estimate scale. Much of the information provided in
this report references earlier studies, some of them dating back to the 1980s. The Women’s
Refugee Commission report produced in March 2010* was also used as a reference for post-
earthquake activities in Port-au-Prince and the 2010 WINNER survey was utilized to supplement
primary data and gain a better understanding of the activities of street vendors operating at
various scales.

In addition to the surveys and focus groups, Controlled cooking tests (CCTs) were conducted for
24 different stoves to span all stove and fuels options currently available in Haiti (charcoal,
wood, briquettes, LPG, Kerosene), and applications (household or institutional (schools and

® Haiti: Strategy to Alleviate the Pressure of Fuel Demand on National Woodfuel Resources, ESMAP Technical Paper 112/07, April 2007
* http://womensrefugeecommission.org/programs/reproductive-health/938-cooking-fuel-needs-in-haiti
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restaurants). The CCTs were conducted by 8 cooks over a 3 week time period from September to
October 2010. The most efficient and readily accepted cookstoves were identified from the
CCTs to inform USAID support for marketing and promotion efforts under the planned program.
An inventory of stoves available in Haiti is provided in Annex D.

2.3.2 LPG Data Collection

USAID requested that Nexant conduct a more detailed assessment of LPG expansion in Haiti
than was done for the other alternative fuels to charcoal and wood. We contracted with inclusiV,
an organization whose principals have provided consulting services to the LPG industry
worldwide over the past 30 years, particularly in developing countries. Two inclusiV consultants
worked closely with Nexant fuels experts to develop an industry overview and
recommendations. Our LPG team spent two weeks on the ground in Haiti gathering information
and meeting with LPG industry representatives, USAID, UNEP, other donors and Government
of Haiti officials.

The final inclusiV report is attached as Annex E and their main conclusions are summarized
below.

2.3.3 Other alternative fuel data collection

Nexant conducted a desktop study and supported some field work (including CCTs for kerosene
stoves), to collect information on other alternatives fuels being tested or considered by various
groups for expansion in Haiti, including ethanol, waste paper briquettes, solar, biochar, pellets
and kerosene. The conclusions from this study are presented in Section 3.

24 DETAILED WORK PLAN
Nexant conducted the study according to the following detailed work plan.
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Table 1: Detailed Work Plan - Haiti
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3 MARKET ASSESSMENT

3.1 FUEL SUPPLY AND DEMAND

Nexant assessed all major fuel types, but focused on charcoal, wood and LPG as the most
widespread and viable fuels in Haiti.

Summary of Surveys and Focus Groups

Eight survey types were created to capture information from the following groups:

Households in urban areas

Households in rural areas (both a short survey and a long, detailed survey were used)
Street Vendors (“Manjekwits”)

Institutions (school, orphanages, and other institutions cooking for large groups
Bakeries

Laundries

Charcoal Sellers

Charcoal Producers

N~ wWNE

The geographical focus for data collection was Port-au-Prince, with an emphasis on Delmas,
Petionville, and Champs de Mars. Other areas visited were Section 5 of Gran Goave, Hinche and
Papay in the Central Plateau, Cap Haitien and the East Department near the border with the
Dominican Republic. The two maps below identify the study sites throughout Haiti and within
Port-au-Prince (PaP).

Figure 1 Data collection sites throughout Haiti
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Figure 2: Data collection sites in Port-au-Prince

3.2 FUEL TYPES
3.2.1 Charcoal/Wood

It is estimated that Haitians use at least 4 million tons of wood annually, 33% of which is
transformed into charcoal, chiefly for cooking purposes (2007 ESMAP). According to the
ESMAP study, 37 million cubic meters of living wood and a 2% annual growth rate means that
474,000 tons of wood or 71,000 tons of charcoal could be produced sustainably from existing
wood stocks in Haiti. The consumption rate of charcoal in Port-au-Prince alone is estimated to be
approximately 413,000 tons/year, based on a population of 3.5 million with an average
household size of 4.9 and a 70% charcoal usage rate. Clearly, the depleted Haitian forest
resource base alone is not sufficient to meet current demand. Charcoal/Wood production is not
regulated in Haiti. Recent information highlighted in a recent New York Times article® revealed
that there is a large illegal charcoal trade emanating from the Dominican Republic.

The average urban household interviewed during the course of this assessment consumes 2.27 kg
of charcoal per day, or just under 2 marmite (can)/day. This represents 47.29gd/day (~$1.20 US)
spent on fuel, which is 28% of the average income of respondents who are employed (average
income is 170.11gd/day). Estimates show that rural households are consuming 1.5kg of wood per
day (ESMAP 2007). Charcoal usage among rural households is difficult to judge because it is
based on seasonal variations and is often sold in different quantities (such as macoute, or donkey
sacks), but is likely around 2.18kg/day in the rainy season among wealthier households.

3.2.2 LPG

LPG consumption over the past 10 years is estimated to have been flat at around 15,000 tons
annually, or about 1.7 kilogram (kg) per person based on a current population of approximately

®Environmental Destruction, Chaos Bleeding Across Haitian Border by Nahanial Gronewoldof of Greenwire published December 14, 2009,

http:/Aww.nytimes.com/gwire/2009/12/14/14greenwire-environmental-destruction-chaos-bleeding-acros-
35779.html?scp=1&sqg=haiti%20charcoal%20dominican%20republic&st=cse
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8.3 million people. Eighty percent of LPG consumption is believed to be in Port-au-Prince.
Though Haiti does not maintain official figures for LPG imports, reliable figures come through
interviews with the two LPG importers, Sodigaz and Total. Sodigaz is the LPG operation of
Dinasa/National, a diversified Haitian petroleum company, and Total is part of the French oil
major Total. Despite the steadily rising cost of biomass cooking fuels, such as charcoal, LPG
consumption has not grown because of the lack of a required regulatory framework, the
comparatively high initial cost to users of LPG equipment, a laissez-faire and anarchic market
place, and insufficient investment, especially in cylinders and downstream distribution, by
industry. The growth of the LPG market in Haiti continues to struggle despite higher cost of
charcoal compared to LPG.

Haiti has no legislation or rules governing the LPG sector. The introduction of a regulatory
framework governing technical and commercial standards is the most important foundation on
which to base future LPG investment and growth in Haiti. It is also the most difficult issue to
address. Most LPG companies in Haiti may be reluctant to accept new regulations because they
have developed strategies, pricing, and practices, such as micro-filling and cross-filling of
cylinders, that would be discouraged or not permitted under conventional technical and
commercial LPG standards.

The lack of standards has also had an effect on the levels of trust that lower income consumers
have for LPG distributors and products. Consumers noted that they were often unsure if they
were getting value for money since they could not tell if their tanks were being fully filled by the
distributors. Safety concerns were also raised related to the interchanging of fuel tanks (*cross-
filling”) among LPG distributors - consumers with faulty tanks noted that it was difficult to
secure proper service and maintenance of tanks when tanks were shared among LPG distributors.

Despite challenging structural and regulatory issues in the LPG sector, effective interventions not
dependent on legislation can be introduced to significantly expand LPG consumption in Haiti.
For example, scaling up the activities currently under the WINNER program in Port-au-Prince
alone could potentially reach an estimated 10,000 food vendors (“Manjekwit”) and increase LPG
consumption by over 14,000 tons annually by 2015. This increase in LPG consumption would
be a 95 percent increase over current consumption of 15,000 tons and would replace nearly
76,000 tons of charcoal annually by 2015 and over 150,000 tons through 2015. Converting
kitchens at schools supplied by the World Food Program also represents another 8,000 tons
annually of charcoal reductions or potentially over 26,000 tons over the same period.

The introduction of legislation and review of structural issues, such as pricing, should still be
pursued. Successfully addressing these issues are required to expand LPG adoption in the
broader market. However, given the uncertainties around legislation, a prudent investment
approach would be to pursue interventions focused on Manjekwits and schools in parallel to
pursuing the introduction of legislation. If legislation is successfully introduced, USAID would
have the option to provide follow-on support that would leverage previous investments used to
scale up LPG adoption of Manjekwits and schools and to develop retail channels.

LPG Industry Profile
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The LPG market in Haiti comprises three broad categories of companies: importers (Total and
Sodigaz); large distributors (Canez Distribution and Ecogaz); and small distributors. The
importers occupy the top of the hierarchy because they set LPG prices and can operate all along
the value chain from LPG procurement to retailing. Although Sodigaz and Total import 60
percent and 40 percent of all LPG in Haiti, the large distributors Canez Distribution and Ecogaz,
account for an estimated 70 percent of final distribution to customers, which include other
smaller distributors.

The strategies pursued by each company vary by position in the value chain and access to
resources. As seen in the table below, the largest four LPG companies in Haiti operate all along
the value chain. Total, an exception, chose to focus on only bulk sales in 2008 when it removed
its cylinders from the market in response to rampant cross-filling of its cylinders by the
competition. Today, it sells primarily to Canez Distribution and to small bulk to business
customers. It maintains a small cylinder business directly with end users. Ecogaz pursues the
most entrepreneurial model, which is based on micro-filling sales and developing the operations
of independent, smaller micro-filling operators. Ecogaz provides and installs micro-filling
equipment in return for exclusive long-term supply contracts. Because it is a large volume
purchaser from mainly Sodigaz, Ecogaz can reduce its procurement costs and resell to other
micro-fillers.

LPG Operators by Business Line

Bulk Supply to
Other Bulk Supply to | Micro Filling |Retail Cylinder

Importation Distributors End Users Stations Exchange
TOTAL Important Important Important Negligible
Sodigaz Important Important Important Important Significant
Ecogaz* Important Important Important
Canez Distribution Important Important Important
Progaz (small distributors) Important

*Used to fill cylinders until plant exploded in April 2009.

LPG enters Haiti through Sodigaz and Total, which are the only two companies with port
facilities to land LPG from the sea. The terminals combined have the capacity to handle
potentially up to 50,000 tons annually depending on the frequency of resupply, and are sufficient
for Haiti’s needs for the immediate to intermediate future.

Sodigaz accounts for 60 percent of imports or about 9,000 tons annually. Sodigaz has only 850
tons in total storage capacity, of which actual working capacity is 745 tons. Because of limited
capacity, Sodigaz imports LPG by ship every 2-3 weeks. Total, which accounts for the
remaining 40 percent of LPG imports, has 1,000 tons of working capacity and receives 900 tons
of LPG every two months. If Total increased the frequency of imports to once every two weeks,
it could increase the volume of LPG it receives to 26,000 tons. Total also has foundations for
two additional 400 cubic meter tanks, which, if installed, would take working capacity to 1,260
tons and increase its annual imports to 32,760 tons.

LPG Reqgulatory Environment
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The lack of technical or commercial standards has created safety issues and allowed predatory
business practices that have retarded the market. In particular, the uncontrolled development of
micro-filling stations has led to installations and operating practices that do not adhere to any
internationally recognized technical standards and to commercial practices, such as cross-filling,
that has discouraged new investment, especially in cylinders, which is required to grow the
market. In the case of Total, not only does it not invest in cylinders, it removed its cylinders
from the market in 2008 because of uncontrolled cross filling of its cylinders by other
distributors. In developing markets, LPG marketers often discount the cost of cylinders to
customers, who cannot afford the full deposit. For example, Total was discounting the cost of a
6 kg cylinder, as part of a full cooking kit, by 50 percent. When another marketer fills that
cylinder, that marketer is taking advantage of Total’s investment in the market.

Without new cylinders entering the market, no LPG strategy targeting domestic customers,
whether through micro-filling or conventional cylinder exchanges, can succeed. The
introduction and enforcement of technical and commercial standards is a prerequisite for
growing the LPG market.

One challenge of introducing standards is determining which standards to apply. Technical
standards should be appropriate to the level of development of Haiti and provide a reasonable
level of safety while not being overly burdensome to importers and distributors in Haiti. At a
minimum, Haiti should apply technical standards governing installations, civil works, storage
tanks, cylinders, valves, and vehicles. Commercial standards need to require the licensing of
LPG importers and marketers and facilitate the creation of contractually bound distribution
networks that adhere to conventional standards of practices (e.g., no cross filling). Haiti should
apply already developed standards best suited to their context. For example, most African
countries simply apply the ISO standards for cylinders. Haiti can adopt standards in whole or in
part from the European Community, United States, France, the United Kingdom, Germany, or
South Africa.

LPG Pricing

Current LPG pricing in Haiti is unregulated and determined independently by Sodigaz and Total.
The components to Haitian LPG pricing are the following: Opis Mont Belvieu non-TET spot
prices for LPG (56% of price); freight and supplier margins (15%); port duties and fees (4%);
importer through-put fees (19%); and distributor (4%) and retailer (2%) margins. Within this
pricing framework, an importer can extract profits from all cost components excluding duties and
fees. In particular, through-put fees of US$200-210 per ton appear high when compared to rates
seen in other comparable countries, such as in Africa, where throughput fees range are closer to
$120 per ton. The importers are extracting considerable profits in the current pricing structure
and leave little margin (2%) for retailers to develop LPG dealerships.

Many developing countries, such as Morocco, Senegal, and Burkina Faso, apply some degree of
price control on LPG for tax purposes initially, but also as a matter of a larger socio economic
policy (e.g., expanding the use of LPG as widely as possible). In Senegal and the North African
countries, for example, through-put fees, wholesale margins, and retailer margins are all
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controlled. In some countries, the LPG is cross-subsidized to lower the cost of LPG in small
cylinders compared to larger cylinders used by wealthier people or businesses.

In a market with few importers such as exists in Haiti, free pricing can lead to a greater
proportion of value being taken high in the value chain and retard growth downstream owing to a
resultant squeeze in margins. In Tanzania, the sole importer sets prices that maximize upstream
profits but also have resulted in no growth over the past decade.

Controlled pricing can balance the distribution of profit throughout the value chain but should be
determined through agreement by all stakeholders in order to determine appropriate margins.
More mature LPG countries, such as Senegal or in North Africa, can be seen as models for a
structured pricing approach.

3.2.3 Other Alternative Fuels
3.2.3.1 Kerosene

Kerosene has been used as a lamp, home heating, and cooking fuel since the mid-1800s, but
these uses have been largely eclipsed in developed countries, and also in many developing
countries by electricity, natural gas, and propane (LPG). Its widest use today is as jet fuel, to a
lesser extent than as a heating fuel. In many places, the supply chain does not provide separate
qualities, so jet fuel is kerosene.

Concerns are widespread in many countries over poisoning of children by accidental ingestion of
kerosene. Kerosene poisoning is common in some countries, especially among small children in
communities where kerosene is a major household fuel. The circumstance is usually that of
accidental ingestion of kerosene probably mistaken for water.

Our surveys for this assignment revealed the importance of the taste of food in adopting
improved cooking technology — and is illustrated in the limited uptake of kerosene in Haiti. Even
though it is affordable, widely available, and considered a safe fuel, only six of 38 respondents
were using kerosene and all but one were using charcoal concurrently. Kerosene can be difficult
to ignite and maintain robust flames, and thus can generate black smoke when the fuel source
gets low. Respondents complained that the taste of kerosene gets into the food, making it seem
more detrimental to health than charcoal or wood.

Many NGOs and entrepreneurs are now championing biodiesel and even vegetable oil as
renewable and indigenously produced substitutes for kerosene in cooking and heating
applications in some developing economies. Jatropha and other such non-food, labor-intensive
oil crops are the particular focus of this attention. Although they have advantages in terms of
toxicity, sustainability, and usually, local production and rural development, these biofuels have
many of the practical disadvantages of using kerosene in these applications. That is, because they
are relatively non-volatile, kerosene as well as these biofuels are difficult to ignite and maintain
robust flames, and thus can be smoky.

Several types of kerosene cooking stoves are available, including Brass Pressurized, Gravity fed
wick, with fuel bottles (single, double, and triple-burner models), Multi-Wick stoves (e.g., with
10-22 cotton wicks in a circle, which can be raised or lowered to adjust heat output)
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Historically, kerosene was a dominant fossil fuel in households in Haiti, mainly for lighting in
rural and suburban areas, and occasionally for daily cooking. Its annual consumption as of 2007
was about 150,000 tons, a relatively low figure compared to overall oil products imports, but an
order of magnitude greater than LPG.® However, according to ESMAP, twice as much kerosene
than propane was used in urban households in 2007.

Typically, kerosene burners cost twice as much as charcoal stoves, but one-tenth or less than
LPG systems. Kerosene is sold on a retail basis by gallons, liters and even in small 16 0z
volumes. However, LPG is perceived as cleaner and easier to adjust for variable cooking needs.
Kerosene could complement LPG use in terms of charcoal replacement, due to cost, storage
capacity and familiarity among many Haitian households with its use as a cooking fuel. Our
Controlled Cooking Tests demonstrated that kerosene stoves had cost savings similar to the best
improved charcoal stoves and to LPG stoves. However, cooks perceptions concerning the
negative effect kerosene has on taste will likely continue to limit its broad adoption in the
marketplace.

3.2.3.2 Ethanol

NGO efforts (most notably Project Gaia’) in Haiti have been promoting ethanol and an alcohol
based stove called the “CleanCook Stove” as an alternative to stoves that burn solid biomass (i.e.
wood, charcoal, and briquettes). Ethanol is as clean as LPG, much cleaner and cheaper than
charcoal, safer than kerosene, more practical than solar, and has at least as beneficial and
sustainable potential as waste paper briquettes. Project Gaia claims that in Africa, the CleanCook
Stove has accumulated over 2 million days of cooking experience with without a single accident
of any significance.

However, a major concern of government policy makers and NGO social entrepreneurs is
whether the supply of ethanol would be sustainable, and where the supply would come from after
donations ended. Project Gaia contends that there is high potential for Haiti to self-supply
ethanol stove fuel. They point out that not only was Haiti once a leading sugar producer and a
distiller of beverage ethanol for export as well as the local market, but it is also located on trade
routes over which billions of liters of ethanol flow each year between producers and markets in
the United States, Brazil, and tax-advantaged Caribbean processors. Today, the production is
only a fraction of the former level as shown in Table 2. The hydrous ethanol from Brazil, which
is perfectly useful as stove fuel, is generally the most competitively priced in the commodity
market, is cheaper than kerosene, and could be used until Haiti builds up its own local
production. The Brazilian Government has pledged to donate over 100,000 liters and an
additional 400,000 liters over the next two years. However, a key barrier to using imported
ethanol in Haiti would be the need to build new storage tanks for the imported ethanol — existing
fuel storage tanks cannot be used.

® Haiti: Strategy to Alleviate the Pressure of Fuel Demand on National Woodfuel Resources, ESMAP Technical Paper 112/07, April 2007
" http://www.projectgaia.com/blog/2010/03/17/project-gaia-offers-haitian-relief/
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Table 2: Drop in sugar cane production in Haiti

For shorter and longer term domestic ethanol production, Haitians are experienced in sugarcane
juice fermentation and alcohol distillation. According to Gaia, thousands of small mills and
distilleries in Haiti are making beverage-grade ethanol: rum. Minor changes in processing rum
could yield ethanol for cooking. In Leogane alone, over 200 small distilleries were in operation
in 2007 before the earthquake. Many of the existing distilleries in Haiti, those shut down or still
in operation, could be repaired and refurbished to produce fuel grade ethanol. Project Gaia
claims to be in contact with an operating distillery that could upgrade to produce hydrous ethanol
fuel and bring it to market in a few months.®

Figure 3 shows the Darbonne Sugar Mill and adjacent cane fields near Leogane, which is being
partly sponsored by a U.S. company, BioTek as part of a public-private partnership with the
Haitian government.? On August 6, 2010, former President Bill Clinton, who is also co-chair of
the IHRC, and UN Special Envoy for Haiti, visited the Darbonne sugar mill. The
BioTek/Darbonne Project is "targeted to be part of Haiti's Electricity Master Plan as a model for
additional green energy plants, including solar, wind and hydro," according to BioTek CEOQ,
Regime Simon Barjon, a Haitian/American, who accompanied Mr. Clinton.

8 Ibid, Bringardner
% Bill Clinton Puts Influential Muscle Behind Agricultural Production in Haiti, G. Nienaber, August 28, 2010, http://www.huffingtonpost.com
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Figure 3: Darbonne Sugar Mill near Leogane

The ESMAP report states that many opportunities exist for small scale distilleries in Haiti, with
some small ethanol enterprises already active. This presents an opportunity for value chain
development through the support of SMEs (small and medium enterprises). ESMAP estimated
the number of sugarcane conversion workshops throughout the country in 2007 to be 5,612. *°

Gaia argues that rather than importing food and fossil fuels it cannot afford, Haiti’s way back
from dependency is through agriculture with a renewed focus on matching domestic needs and
markets. One way is to develop ethanol as a household fuel that Haitians can produce from their
own agricultural crops (sorgum is another example), while providing families access to cooking
fuel that is safe, clean, affordable and sustainable.

Ethanol does seem to have longer-term promise as a viable cooking fuel in Haiti. Both alcohol-
burning stoves and ethanol could be made domestically with sufficient private sector,
government and donor support. However, as mentioned previously, a key barrier to using
imported ethanol in the short-medium term is the need to build new storage tanks for the
imported ethanol — existing fuel storage tanks cannot be used. Thus a very large investment
would be required to jumpstart ethanol use as a cookstove fuel.

10 aiti: Strategy to Alleviate the Pressure of Fuel Demand on National Woodfuel Resources, ESMAP (Energy Sector Management Assistance
Program), www.esmap.org, Technical Paper 112/07, April 2007
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3.2.3.3 Biomass Pellets

Biomass pellets can be produced from agricultural waste or from forest products. Pellets are a
carbon neutral fuel that can be burned so as to produce extremely low emissions (similar to
LPG). Bagasse pellets have very strong energy balance (energy inputs needed to produce the
fuel, versus energy contained in the fuel; also called ‘energy return on energy invested - EROEI).
For bagasse pellets, the EROEI is about 12 to 1. This compares favorably to most other biofuels
(e.g. corn ethanol has a net energy return of 1.2 to 1.5 to 1 and Brazilian ethanol has an EROEI
of about 9to 1.

A number of promising pellet stove designs currently exist: The Eco Ayiti stove, the BP Pellet
Fan Stove, and the Top Lit Updraft (T-LUD) partial gasifier.

1. The Eco Ayiti is made by a Haitian manufacturer for use with briquettes but has also been
tested with pellets as well. The Eco Ayiti has a similar efficiency as the Recho Tol (the
traditional Haitian charcoal stove). Although the stove is fast to boil it has a number of serious
design limitations (e.g. uncontrollable flame at startup, smoky, unstable, and needs to be
reloaded during the cooking task).

2. T-LUD pellet. Currently this stove has only been lab tested in the US. This design overcomes
many of the limitations demonstrated with the Eco Ayiti (e.g. a controllable flame, emissions
similar to LPG, and stable). Like the Eco Ayiti, the stove must be reloaded during the cooking
task. The stove can be modified to produce bio char.

3. The BP pellet fan stove has been widely distributed in India. Although the stove design was
well-received -even though the purchase price was $17 — the project has faltered due to the
relatively high cost, and inconsistent supply of the pellets. Unlike the other models, the BP stove
requires an electric fan.

The development of a pellet stove program in Haiti requires a consistent and low-cost supply of
biomass pellets. To achieve meaningful scale, the pellets must be made on an industrial level
with a reliable supply of agricultural waste. Three supply options exist:

1. Sugarcane waste (bagasse) from Haiti. Rum distillers in Haiti currently use bagasse to power
rum production. On average, rum factories are able to utilize 30% of their local bagasse
production. The remaining 70% is not generally utilized. Although sugarcane is the 2nd
major cash crop in Haiti, production has been declining. In 1976, Haiti became a net importer
of sugar. The decline of the sugar industry raises the question as to whether Haiti could
provide a sufficient supply of bagasse to sustain a pellet industry. Additional research is
required to assess the feasibility of local pellet production in Haiti

2. Sugarcane waste (bagasse) from Dominican Republic. The sugarcane industry in the
Dominican Republic has been recently revived due to the construction of 2 ethanol plants.
Additional research is required to assess the feasibility of pellet production in DR.

3. Agricultural waste or wood pellets from offshore producer (e.g. United States Brazil or
Canada). The US and Canada currently export more than 3,000,000 tons of pellets each
year. The majority of this is produced from wood. Recent investment in the US has
developed pellets and briquettes made from Agricultural Waste (e.g. Riceland Sugar Corp).

Final Report: Assessment of Haiti Alternative Cooking Technologies Program,
United States Agency for International Development Contract EPP-1-03-03-00007-00 Sub Activity 14
Al-21-



3.2.34 Briquettes from waste paper

Since charcoal is Haiti’s main fuel for households and small commercial operations in Haiti,
fabrication of briquettes as an alternative has been tried through the years with limited success.
The efforts have been hindered by several factors, including the low cost of charcoal (with a
population living on less than $2/day) and the belief that food cooked with charcoal tastes better.
A project in Carrefour Feuilles, Haiti is extemporary because it is community-driven, and uses an
integrated approach including fabricating briquettes and the waste management value chain. The
project was conceived in Brazil in 2006 in response to a Haitian government request to help it
reduce violence and provide jobs in this densely populated slum where even U.N. peacekeepers
feared entering. Today, it employs 385 residents and is gaining momentum and has attracted
attention from former President Bill Clinton and Haitian-American celebrities.

Teams of workers sweep and shovel garbage, and dump it into wheelbarrows and roaming
garbage trucks. Resource separation is done by hand sorting and currently recycled plastic,
metal and glass is sold (predominantly off-shore in North America and Asia). Other workers
make the hockey puck-sized briquettes. Sorted out paper and cardboard are torn by hand into
shreds, and in a frugal, low energy process, these are mixed with water and sawdust into a paste,
which is compacted into briquettes using simple equipment and are then laid out to dry. Figure 4
shows paper paste masticating with a hand mortar and pestle. Figure 5 shows an inventory of the
dried briquettes.

Figure 4: Briquette Paste Making by Hand

Figure 5: Dried Briquettes in Carrefour Feuilles Project
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The program is planning to process the organic waste fraction into compost to be sold to farmers
for fertilizer. With the assistance of local Quisqueya University, the project aims to be self-
sustainable, with the goal of having the revenues generated through selling recycled products
(e.g., to MRFs in Canada), compost, and briquettes cover the operating costs and the salaries of
the residents who make $3 and $6 a day (average $4/day). Recently, sales staff underwent
training on marketing the briquettes. Typically, according to reported tests, 2 gallons of charcoal
at $1.25 is equivalent in cooking capacity to 22 briquettes at $0.55, and will cook a typical meal
of rice and beans faster. **

Waste paper briquettes have been criticized for producing more toxic fumes than solid fuels from
forest or agricultural sources. One solution to the concerns over toxicity of fumes from burning
the waste-derived briquettes is education of those involved in the waste paper supply chain —
collectors, sorters, and shredders. Highly contaminated paper and cardboard (such as with
organic solvents, paints.etc.) and highly coated paper can be de-selected and discarded along
with other diverted materials like wet garbage, rubber, cloth, plastic sheeting and film, etc.

To implement waste paper briquettes on a mass scale requires primarily four elements:

e Political support of local national and local officials, since garbage is a nuisance until its
collection and utilization becomes profitable, and then it usually needs to be regulated
and permitted

e Community education and training

e Entrepreneurial activity

e Minimal finance in the form of loans and grants

These operations would serve the multiple purposes of cleaning up the uncollected garbage that
represents a health hazard and a morale issue in Haitian urban areas, providing a source of
foreign exchange (for the recycled plastics and metals), and domestic employment for low-
skilled labor, as well as supplying fuel.

Expansion of the use of briquettes made from waste paper and cardboard should be encouraged.
The technology is within the grasp of relatively inexperienced and low-income people, and initial
investments would be small. Multiple benefits can be leveraged to encourage donor funding of
the required infrastructure to be built and training needed to expand production.

3.2.3.5 Solar

Solar cooking requires no fuel expense of any kind, but depends on available sunshine, whose
availability is limited by the diurnal cycle (night and day), further by the seasonal length of day,
and by the weather (cloud cover). Haiti has a moderately high level of insolation, or sunshine
reaching the earth’s surface over the course of a year, with an index in the range of 5.0 hours per
day of average sunshine during the worst month of the year. Figure 6 indicates that this is a high
level within the region™?.

Y aiti learning to burn trash briquettes, instead of trees, J, Charles, Dec. 21, 2009, McClatchy-Tribune News Service
12 http://www.altestore.com/howto/Tools-Calculators-Reference/Reference-Materials/Solar-Insolation-Map- Caribbean-Mexico-Central-
America/a67/
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Figure 6: Haiti Regional Solar Insolation Map

There are several different applications for which such solar radiation concentrating cooking
devices have been proposed and are useful, including: baking, boiling water, and broiling.
However, the use of solar radiation for cooking is inconvenient because it cannot be assured to
be available when needed, such as at night and on cloudy days. Even with the relatively high
levels of insolation in Haiti, a cook is limited to an average of five hours of sunshine a day,
which on any one day may be no hours at all, or occur during hours when it would not be
convenient to cook.

Solar energy can however, be used to supplement fossil fuel or biofuel use by substituting it for
certain types of cooking when sunshine is available, and it can be used whenever available to
sterilize (pasteurize) drinking water by boiling it for storage and later use. It can also be used as
the opportunity allows for baking items such as bread to be consumed later and for drying foods
to preserve them. Different devices have diverse designs, many with a focus on using cheap
materials, such as foil-covered paperboard, and striated plastic light concentrators.

A number of charitable organizations, such as churches, other NGOs, and even commercial
organizations have made demonstration solar cookstoves available and have conducted training
in Haiti over the last several years. Such organizations include The Solar Liberty Foundation,
Solar for Hope, Solar Oven Partners, Solar Cookers International, Sun Ovens International, Haiti
Solar Oven Project, and Kyoto Twist. These efforts have intensified since the 2010 earthquake,
with additional donations being solicited and made because of the increased international public
awareness of Haiti’s plight. For example, it was reported that in May 2010, 3,600 solar ovens
were distributed to trained solar cooks through Solar Oven Partners. In April 2010 four hundred
and fifty Sol*Saver Water Pasteurizers were sent to Haiti to assist with safe water availability,
through the efforts of John Grandinetti, a solar inventor.™

The high cost of solar cookers is another major constraint in Haiti. For example, a Global Sun
Oven with two pots costs $199. Under subsidization, Haitians can purchase a Global Sun Oven
for US$25, with up to a 12 month repayment period. A number of church organizations are
funding donations of such materials.

Some of the models being demonstrated for supplementary use of solar ovens for cooking when
there is sunshine available appear to be well-grounded and tuned to the marginal financial

13 http://solarcooking.wikia.com/wiki/Haiti
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capabilities of the Haitian poor and to their normal cooking needs. These could be made viable
through continued funding by donors, religious organizations and other charitable NGOs.
Entrepreneurial efforts would be required to set up manufacturing of solar devices in Haiti, plus
to provide the necessary financing to cover costs for entrepreneurs and customers.

Solar cooking is probably not a viable primary option for Haiti in the near term since it is
fundamentally hindered by inconvenience, severe limitations on time of use, high investment
cost, and unfamiliarity. Nonetheless, if carefully developed, solar could play a role in reducing
cooking fuel use of all kinds, fossil and bio-based.
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4 TECHNOLOGY

4.1 COOKING STOVE TECHNOLOGY OVERVIEW

Nexant team member Mouhsine Serrar led Controlled Cooking Tests (CCTSs) in Haiti to assess
the locally-available cooking stove technologies most suited for further development, donor
support, marketing and education campaigns and widespread dissemination. Working closely
with other Nexant team members, including stove expert Peter Scott, International Lifeline Fund
and The Paradigm Project, he tested 24 different stoves to span all stove and fuels options
currently available in Haiti (charcoal, wood, briquettes, LPG, Kerosene), and applications
(household or institutional (schools and restaurants). The CCTs were conducted by 8 cooks over
a 3 week time period from September to October 2010.

The stoves tested included:

Household stoves

8 Household Charcoal: 5 locally produced stoves (LaPaix, Echo Recho, Tole Traditional, Mirak),
and 3 imported stoves (Prakti Rouge, Char-Beau, Envirofit)

2 Household Kerosene: Verte China, Recho Kreyol

1 Household LPG: African LPG

6 Household Wood: 6 stoves (StoveTec, Prakti Bleu, Envirofit, RechoLocal, Jiko Poa, Three
Stone)

Institutional stoves

3 Institutional Wood: Three Stone, Prakti Orka Wood, Colgan
1 Institutional Charcoal: Traditional Recho Fer

1 Institutional Briquette: Prakti Orka Briquettes

1 Institutional LPG: Winner LPG

1 Institutional Kerosene: Recho Kreyol Gaz Blan

4.2 CCT RESULTS

The nature of cooking is a highly variable activity. The CCTs conducted for this assessment
were conducted over a relatively short time frame which did not allow the most rigorous
methodology of multiple repeat tests. Nonetheless, we believe that the results are accurate
enough to allow us to select the most promising stoves/fuels with confidence. One parameter to
evaluate the accuracy/repeatability of the tests is the coefficient of variation. This coefficient is
computed and shown in all test results. It is recommended (by Aprovecho Research Center) that
tests must have a coefficient of variation less that 20%. Tests with coefficient of variation
exceeding 20% must be repeated and extreme values eliminated until the coefficient of variation
goes under 20%. During the implementation phase of the USG program, more detailed test
could be done for the most promising stoves and fuels. Kitchen Performance Tests (KPTs) are a
large sample of households that are shadowed for 3 days to measure their daily fuel use and
cooking practices. It is the most accurate measure of fuel use — to gauge fuel reduction, one
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conducts a baseline KPT on a minimum of 25 households, introduces the new stove, and returns
to the same household 2 weeks later to repeat the KPT. This provides the data for fuel reduction
from the improved stove. KPTs are a requirement to validate a carbon project - they give the
actual data that is used to credit fuel reductions — CCTs are just to make decisions about
improved stoves, build proformas, etc.

4.2.1 Stoves - Fuel and Cost Savings

4.2.1.1

Household Stoves

Table 3 below presents fuel savings and cost savings between Charcoal, LPG, and Kerosene stoves.

Prakti Rouge had a fuel saving of 43%. This a mass produced stove currently imported
from India. It saves $0.21 per family meal. Stove is appealing (industrial finish) and easy
to transport (light and compact). Suggestions were made to improve the ergonomics of
the handles.

Char-Beau had the best performance, 55% fuel savings. A major limitation was that the
stove required use of a pot not adapted to Haitian rice cooking. The stove designer plans
to build a stove for Haitian pots and to test its acceptability in the field.

Echo Recho is a mass produced stove in Haiti. It has a fuel saving of 32%. Echo saves
$0.16 per family meal. The low cost of this stove is also appealing.

Mirak is the previously promoted improved charcoal stoves. It saves fuel by 27%. The
stove is not appealing and historically has a negative reputation. We believe this stove
could be improved with few design changes (allow the door to have a better seal with the
stove; educate cooks that door must be open only when lighting the stove and while
bringing food to boil; but door must be closed after food start boiling).

LaPaix is a stove under-development, made in Haiti. It saves fuel by 25%.

Prakti-Kreyol is a made-in-Haiti copy of Prakti Rouge.

Envirofit stove is not adapted to Haitian cooking. It is too low power for Haitian rice
pots. Also, it doesn’t come with a convenient way to remove the ash formed during
cooking.

Kerosene stoves and LPG stoves had cost savings similar to best-improved charcoal
stoves.
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Table 3: Household stoves for urban market (charcoal, kerosene, LPG)

4.2.1.2 Institutional Stoves: Charcoal, Wood, Briquettes, LPG, and Kerosene

Improved institutional stoves had wood fuel reduction in the order of 70%. From previous
experience, we believe that once cooks are used to improved institutional stove, savings can
reach 80%.

Table 4 presents fuel savings (wood) as well as cost associated with the fuels used (charcoal,
wood, briquettes, kerosene, LPG).

Note that because of time/resource constraints, we could not do as many Kerosene/LPG stove
test as needed. Therefore the results obtained should be used as indicative only. For more
accurate results, we recommend that more tests be conducted or refer to other organizations that
may have done tests.

Briquettes used in Prakti Orka-Briquettes are made from waste (UNDP project/Carrefour Feuille,
PaP — see description above) are more ecological and they are also cost effective.
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Institutional Stoves: Kg of Fuel Comsumed per Kg of Food Cooked
Recho
Traditional Prakti Prakti Orka| 3 Stone |Winner - Kreyol -
Stove Recho Fer |Orka Wood Colgan Briquette Fire LPG Gaz Blan
Fuel Type Charcoal Wood Wood Briquettes Wood LPG Kerosene
Test #1 0.184 0.220 0.136 0.187 0.585 0.053 0.137
Test #2 0.184 0.191 0.205 0.221 0.076 0.061
Test #3 0.218 0.119 0.143
Test #4
Food Cooked (Kg) 28.8 33.1 25.4 27.0 23.8 18.6 17.0
AVERAGE (Kg fuel
per Kg of food) 0.195 0.177 0.162 0.204 0.585 0.065 0.099
Standard Deviation 0.020 0.052 0.038 0.024 0.016 0.053
Coefficient of
Variation 10% 30% 23 %o 12% 25%o 54%o
Wood Saving %
(3 Stone Fire 70% 72% 100% 0%
base line)
Cost of Fuel Per
S0Kg of Food $5.08 | $0.79 | $0.72 | $2.55 | $2.61 | $4.05 | $4.46
cooked (aprox.
150 meals)

Table 4: Institutional stoves (wood, charcoal, briquettes, LPG, kerosene)

Note that institutional LPG and Kerosene stoves are cheaper to operate than institutional
charcoal stoves.

Table 5: Household stoves for rural market (wood)
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4.2.1.3 Household Rural Stoves: Wood stoves

Household wood stoves tested had a fuel saving performance in the order of 40% to 50%. The

highest ranking stoves and preferred by cooks are the StoveTec and the JiloPoa. Table 5 above
presents the fuel savings as well as cost savings.
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5 FINANCE OPTIONS

5.1 BANKING SECTOR IN HAITI

The commercial banking sector provides formal credit to only about 1% of the Haitian
population (approx. 90,000 people). Haiti’s central bank, the Banque de la République d’Haiti,
oversees nine commercial banks and two foreign banks operating in the country (see Annex F).
Most banking takes place in the capital city of Port-au-Prince.

For larger scale importers, manufacturers and distributors of LPG, financing from local banks
and private investors is available and financing was not cited as a major constraint, The large
importers and distributors of fuel did not indicate that access to finance was a significant
impediment to doing business in Haiti and the locally based organizations professed to having
close and cordial relationships with the local banking sector. Many of these players also had
business connections in Miami and other foreign locations. However, those organizations
promoting local production of ethanol and jatropha oil were seeking grants and/or investment
finance to jump start their businesses, arguing that the side benefits of local job creation and
sustainable local production were of high importance for Haiti’s economic development
especially after the earthquake. These organizations may be potential clients for USAID’s
Development Credit Authority.

5.2 MICROFINANCE AND CREDIT COOPERATIVES IN HAITI

Microfinance has been identified as a potential source of financing both for the small and
medium businesses (SMEs) along the supply chain, including food vendors, merchants selling
stoves and local stove manufacturers as well as end-users. In 2009, there were five active
Microfinance Institutions (MFIs) in Haiti (see Annex F) that together reported 96,315 borrowers
and 155,517 savers, with savings totalling US$11.8 million and credit totalling US$50 million.

The average loan per borrower was about US$500.** The other set of players often described as
part of the microfinance sector are credit cooperatives, which have a larger reach than MFIs and
as a result, play a significant role as key providers of credit and savings services. They differ
from banks and more traditional microfinance institutions in that the members who have
accounts are the owners of the credit cooperatives. While traditional financial institutions tend to
exclude the poor and clients outside of urban areas, Haiti’s credit cooperatives provide services
throughout the country, including the remote rural areas overlooked by the commercial banks. In
2009, there were over 220 credit cooperatives, serving more than 340,000 Haitians, with savings
totalling US$36.1 million and credit totalling US$35.5 million.™ However, together MFIs and
Credit Cooperatives, currently only reach around 10% of the potential credit market and as a
result the majority of Haitians do not have access to credit.*®

% source: http://www.mixmarket.org/mfi/country/Haiti
15 source: microfinance-cooperative_le_levier_english_1-8-08.pdf

18 Source: Recensement sur I"Industrie de la Microfinance Haitienne 2006/2007(Census of the Microfinance Industry in Haiti 2006/200
based on 80 institutions as of end 30.9.07 http://www.microlinks.org/ev_en.php?1D=29300_201&ID2=DO_TOPIC .

7), data
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Microfinance is a promising source of finance for SME entrepreneurs along the cookstove
supply chain, including food vendors, merchants selling stoves and local stove manufacturers.
Since this type of customer requires enterprise-based lending they are attractive clients for MFlIs.
Several local MFlIs, including FINCA and Fonkoze, noted that food vendors operating in the
local markets were already part of their customer group and typically used the loans to purchase
fuel (usually charcoal). If these existing valued customers could be persuaded to either use more
efficient stoves or to switch to cleaner source of fuel such as LPG, the MFlIs are likely to be
willing to provide them with loans for this purpose.

For end-users, microfinance may not be the optimal source of financing as microfinance
institutions (MFIs) usually are wary of providing consumer loans, and cook stoves and cooking
fuel are typically viewed as consumer goods and therefore a risky subject for lending. MFlIs also
find it challenging to develop the right loan product to finance an improved cook stove for an
individual household because of the small amount of money needed (an improved cookstove can
cost anywhere from $4 to $40 whereas the smallest average loan size reported by an MFI in Haiti
was about $120). Another factor that may affect the willingness of MFIs to finance end-users is
that during the earthquake the microfinance sector suffered tremendously; with branches and
ATMs destroyed and significant customer defaults. Multilateral organizations like the
InterAmerican Development Bank have provided considerable support to rebuild the sector;
however MFIs are more risk adverse than before the earthquake and in the immediate future are
unlikely to experiment with new forms of lending that could further deteriorate the quality of
their lending portfolios.

Encouraging MFI lending for improved stoves at the consumer level should be approached with
care and the focus should be on working with MFIs to help them assess if they can in fact adapt
their loan products to finance these types of livelihood-based loans in a sustainable way. Another
approach may be to identify partner organizations that can support MFIs as they struggle to work
out how to provide end-user finance for energy. For example, Fonkoze has a commitment to
supporting the growth of renewable energy in Haiti and has partnered with Energy Spark
International, a recently created social enterprise that is selling solar lamps and improved
cookstoves. Energy Spark has real potential to become an important player in the energy sector
in Haiti and was featured prominently during the Clinton Global Initiative in 2010.

If the goal is to reach scale in end-user financing of the cookstove sector in Haiti, public sector
financing solutions that go beyond microfinance should be pursued and remittances and mobile
banking may provide interesting solutions.

5.3 REMITTANCES TO HAITI

Haiti has a population of about 8.9 million people with an estimated 1 million Haitians living
abroad, most of them in the US.*" In 2009, the InterAmerican Development Bank (IDB) reported
that approximately US$1.64 billion was sent to Haiti by relatives living in the diaspora.*®
Following the January 12, 2010 earthquake this number has been estimated to be as high as $2.5
billion as relatives abroad increased their support for family members affected by the disaster.
Remittances make up about 20% of Haitian GDP and are an important source of finance for a

o Source: http://www.migrationinformation.org/Usfocus/display.cfm?1D=214
18 IDB statistics on remittances to Latin American and Caribbean countries: http://www.iadb.org/mif/remesas_map.cfm
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range of needs including energy.

In 2009, the Inter-American Development Bank (IDB) commissioned Arc Finance (part of the
Nexant team) to undertake an in depth market research study to determine the feasibility of
promoting the use of remittances as a means to purchase clean energy. The project was designed
to test the attractiveness to immigrants in more developed countries (the United States) of linking
their remittance flows to the purchase of clean energy technologies in the developing world
(Haiti and the Dominican Republic). The IDB study tested attitudes towards a range of
sustainable energy products including improved biomass cookstoves, but did not examine LPG
gas stoves or cylinders. The results of the research indicated a very strong desire by Haitians for
linking remittances to energy related products and the research clearly established that
remittances are a viable source of end-user finance for the purchase of energy products in the
developing world. The study also surfaced the fact that Haitians who already receive remittances
use about 25% of the money received for energy related needs.

As part of phase 11 of this project, Arc Finance is currently working with a goods remittance
company that operates between the US and Haiti to create a platform for financing and
distributing clean energy products in Haiti through remittances. The platform is product neutral
and while the products being tested under the auspices of the IDB project do not include LPG
stoves or cylinders, if the project is successful it could in fact serve as a viable platform for a
range of products beyond those currently being piloted. The goods remittances company has a
very broad marketing reach and is planning to market the new platform to over 500,000
customers both within and outside Haiti. This alone could be extremely useful as a means to
spread the message about the importance of switching to healthier and more efficient cooking
technologies.

The key stakeholders in the project have expressed a willingness to test other products once the
business model has been proved, and would welcome USAID interventions to support such a
mechanism for improving access to LPG and other alternatives to charcoal and wood for
cooking.

54 MOBILE BANKING

In June 2010, The Bill & Melinda Gates Foundation and the U.S. Agency for International
Development (USAID) announced a US$10 million fund aimed at bringing cutting-edge mobile
banking services to Haiti. The money from the fund will go to companies such as Haiti’s three
wireless service providers to create applications and services that allow users to deposit and
withdraw money through their cell phones. Much of the nation's old copper-wire phone network
was destroyed during the quake and mobile technology could be a promising way to bank the
unbanked in Haiti, particularly given the growing cell phone penetration rates and the fact that
more than a third of Haiti's bank branches, ATMs, and money transfer stations were wiped out in
the earthquake, causing cash shortages. There are also efforts underway to use mobile banking
as a means to transfer remittances and this could become an innovative mechanism to finance
energy purchases in Haiti.
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6 KEY SUCCESS FACTORS AND TARGET AUDIENCE

A major objective of our assignment was to answer a set of questions USAID posed in the Scope
of Work. The answers to these questions (below) identify key success factors for an improved
cooking technology program in Haiti. Specific consumer groups and geographic markets to
target through the program are also identified below. Special attention is paid section 6.2 to the
need to expand consumer awareness through a sustained Information, Communications and
Training (ICT) campaign.

6.1 USAID QUESTIONS

For each consumer group, what are the market barriers to increasing their uptake of
improved cooking technologies? E.g. high upfront costs, limited distribution networks,
cooking preferences and practices, social norms, lack of product knowledge, etc?

We conclude that for all consumer groups, traditional cooking practices and cultural norms are
the most influential drivers of behavior with regard to the adoption and use of efficient cooking
technologies and/or alternative fuels.

Households

Haitians (like all peoples) have certain specific traditions, learned behaviors and ingrained habits
that dictate their likes and dislikes in relation to food types and preparation. Efficient cooking
technologies and alternative fuels cannot succeed if the implementing programs do not take into
account these key factors and design strategies accordingly. The taste, consistency and smell of
food produced are of paramount importance. Technologies or fuels altering the traditional norms
in these areas will generally experience low adoption and slow growth. Likewise, the modes and
processes of preparing meals and securing fuels have become part of the lifestyle of most
Haitians. For instance, nearly all urban poor households purchase fuel daily on the street corner
in small, meal-size portions. Adopting an alternative fuel that requires advance planning and
saving for bulk purchase and/or travelling any distance to secure the fuel represents a major
behavioral shift for the user which will greatly deter or prevent adoption, even if that alternative
fuel choice offers other benefits such as lower cost and less toxic fumes. The more behavior
change required to use the stove (or the further from the traditional stove the improved stove
functions and appears), the more training will be required to encourage sustained use. Improved
stoves will change cooking time, heat distribution to pots, fuel load required, and other aspects
ingrained in daily cooking habits. Without a thorough education campaign and user training,
improved stoves will quickly be given up in frustration for their inability to cook a meal in a way
that is familiar to cooks.

SME Food Vendors

For SME food vendors in particular, the largest barrier to alternative fuel and new technology
adoption is the lack of a cultural practice in investing in technology. The most common response
from SME respondents in the surveys when asked why they had not purchased an improved
stove is that they did not have the money. This is in part due to the relatively high entry costs of
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switching to institutional efficient stoves or LPG, but is also a response that indicates that there
has not been sufficient education with this group to incentivize purchase of improved stoves. In
general, there is not currently a practice of reinvesting profits in improving one’s business. And
yet street vendors have little or no overhead, a high degree of flexibility with their resources and
consistent cash flow. Precise accounting is also not a cultural practice among street vendors, so
clearly communicating the economic benefits of improved stoves alone will not encourage
uptake of new technology. Education and awareness of basic business concepts and possibly
demonstrations of those concepts are needed to bridge the gap in understanding between the
general meaning of savings and the applied concept of savings to their business and life.

As an example of this barrier to investment in new technology, the USAID WINNER project
found larger street vending operations are making up to US$5,000 each month in profit, yet this
group did not seek to purchase LPG stoves, even though the fuel is less expensive and they could
easily (with some basic planning) afford the entry costs for technology. This indicates that there
are large cultural barriers to adopting new technologies and fuels that will have to be further
assessed and addressed through sustained education, marketing, and incentive programs.

2. What are the existing incentives for switching away from charcoal? E.g. price
differentials between alternative fuels and charcoal, fuel attributes, etc.

Although perceptions of price are important, the behavioral drivers described above are
extremely powerful in Haiti and often override external influences like cost and value
propositions when it comes to consumer preference.

Nonetheless, some existing incentives for switching away from charcoal may be able to be
leveraged to increase uptake of new fuels. Consumers in all sectors view charcoal as a dirty fuel
that is of very inconsistent quality. Many cooks also report feeling dizzy or having headaches
while cooking with charcoal. For many Haitians, the most important benefit in an improved
stove is that it cooks more quickly, positioning LPG as an attractive alternative for many
Haitians if the supply chain was developed enough to provide easy access to fuel. Despite these
incentives for seeking alternative fuels, the majority of Haitians use only charcoal and nearly all
Haitians are occasional charcoal users. Thus the incentives for moving away from charcoal must
be carefully weighed against the reality of the convenience of charcoal use and its ingrained
place in Haitian daily life.

The January 12, 2010 earthquake complicated the scenario further. Households affected by the
earthquake have suffered extreme asset loss and are mostly unable to recuperate their losses. In
May of this year, World Vision did an extensive survey of 1,901 households showing that, in
directly affected areas, 48% of households suffered asset loss; in camps asset loss is 70-78%
(WV EFSA 11, 2010). Cooking supplies and stoves represent major asset losses for a majority of
the houses in the survey. Our survey work found that many of the respondents in Port-au-Prince
who used propane before the earthquake are currently using charcoal and occasionally kerosene
due to the prohibitive costs of repurchasing LPG equipment and the difficulty in obtaining fuel.

Even with a heavily subsidized price for purchasing tanks, without an extensive education
campaign LPG may not be a viable option in the near term for many Haitians due to unstable
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incomes and perceived safety concerns. For these most vulnerable groups, a high-quality,
affordable improved charcoal stove is likely the most viable short- to mid-term alternative. While
it is currently the case that LPG required 2gd less than charcoal to cook a standard meal, an
improved charcoal stove will relieve some of the economic burden that using charcoal is placing
on their homes (most households are currently spending 25-30% of their income on charcoal).

3. Given revealed preferences (adoption rates, taste, etc), what combination of alternative
cooking technologies and/or fuels would maximize reduction of charcoal consumption by
each consumer group in Haiti?

a) SME Food Vendors

SMEs selling food on the street are prolific and constitute a significant portion of charcoal
demand and use in Haiti. An improved stoves, sustainable charcoal and/or fuel switching
program targeted at this informal industry could have a significant near-term impact on
deforestation rates, user health and economic security.

Current estimates show that there are approximately 12,000 street vendors working in Port-au-
Prince (WINNER 2010). The majority of street food vendors (Manjekwit) are small businesses
run by women on their household stoves, which are transported into the street or market near
their homes. The average pot size for street vendors is 50cm and 42-43 cm diameter. The
majority of street vendors use charcoal and will run their stoves long hours each day, consuming
on average 22kg of charcoal/day (ranging from 3.6 to 95 kg/day, with most smaller vendors
using 3.6-6kg/day). Surprisingly, street vendors are also an important source of food for the most
food insecure households, for whom it is less expensive to buy small meals (fried food or
hotdogs) on the street than to purchase food and fuel for one meal.

Street vendors have a wide array of business practices and purchasing power. Smaller street
vending operations purchase cooking supplies in nearby markets on a daily basis for 250-1500gd
(~$6.25 - $37.50), representing small sums of money invested at one time. 12 of the 29 charcoal
users reported buying fuel in daily portions (an average of 4.8 marmite/day, ~5.8kg). This group
is making the smallest profit margin and places a high value on the portability of stoves and fuel,
both because they are transporting their wares every day and because they are harassed by local
police and often need to move quickly. A version of an improved household stove with a larger
burner would be ideal for this group. Larger street vending operations invest more money in fuel,
purchasing charcoal by the large sack, but do not seem to invest money in stoves, using multiple
inexpensive recho tol and one-burner rebar stoves (100-250gd/stove). This group would be an
ideal target for fuel-savings education and demonstrations to incite purchases of improved
technologies and fuel. If they understand the financial savings are offered reasonable credit terms
and can see examples of how a switch to greener technologies would benefit them directly, they
may be tempted to change.
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b) Schools and Orphanages

Institutions such as schools and orphanages consume large quantities of charcoal and other
biomass fuel in implementing vital feeding programs. An improved stoves and/or fuel switching
program targeted at this industry could have a significant impact on deforestation rates, user
health and reduce the strain on the institutions’ limited financial resources.

Such institutions represent the most pliable sector for introduction of improved technology, since
administrators rather than cooks make decisions about cooking fuels and stoves. Fuel use is
currently a large financial burden on schools with feeding programs. Schools are not currently
receiving aid to assist in purchasing fuel, but could receive a discounted price directly from the
gas company (as was offered to the participants in the WINNER LPG project) that would make
LPG more affordable for their canteens.

The World Food Program is currently feeding 800,000 children each day in public Haitian
schools, providing 150g of rice and 100g of beans in Port-au-Prince and 100g of rice and 50g of
beans to students in the North, and is looking to expand their feeding programs. Private schools
also provide food for their students, typically included in their tuition fees. The WFP only
distributes food, but does not provide aid to help finance other costs of running a canteen; money
saved on fuel could be used to better fund education or provide vegetables to students along with
their rice and beans. Private institutions typically have more fully funded canteens and are more
likely to have LPG or other improved stoves. Based on figures gathered by International Lifeline
Fund in September 2010, schools are using an average of .4 kg of charcoal to cook for one
student, representing a cost of .83gd/student for charcoal and up to 32 metric tones of charcoal
consumed per school day throughout the program. Further analysis of the potential to reduce this
charcoal consumption should be conducted during the program implementation phase.

c) Households

Estimates of the total addressable market for residential customers in Haiti range as high as
100,000 tons annually within 10 years. However, such large estimates are premised on favorable
pricing of LPG versus entrenched substitute fuels, such as charcoal, and aggressive interventions,
such as equipment subsidies, education and marketing, extensive distribution networks, and
significant investment by the LPG industry.

d) Bakeries and Laundries

Urban SMEs such as bakeries and laundries and generally not consumers of charcoal or other
biomass. Though rural bakeries are large consumers of wood, they do not utilize baking
technologies that readily lend themselves to fuel switching or efficient replacement technologies.
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4. Can beneficiaries of the charcoal trade be brought into the stove manufacturing supply
chain?

Charcoal production is an important source of rural income and the charcoal supply chain is an
unregulated industry that is highly competitive and hostile to external involvement fraught with
corruption. An improved stove or alternative fuel supply chain would be perceived as a major
threat to the industry and its beneficiaries, creating extreme difficulty in transitioning current
beneficiaries into a new supply chain.

Including sustainable charcoal production through improved efficiency kilns and sustainable
woodlots will be an integral component of any effort to ease the burden of charcoal production
on the remaining forest cover in Haiti. This kind of activity is best placed within the Mission’s
NRM pillar.

Charcoal production is an important source of income in rural areas, constituting approximately
16% of rural income (ESMAP 2007). Many rural households are occasional charcoal makers,
especially around the beginning of school when extra money is needed to pay school fees and
purchase uniforms. Many rural communities are now exploring sustainable solutions to restore
the severely depleted wood stocks in their areas by pursuing a strategy of cutting trees so that
they will naturally regenerate. However, charcoal produced domestically in this manner
represents a small portion of the charcoal consumed in urban Haiti. There is a large, very corrupt,
charcoal trade emanating from the Dominican Republic that is brought into Haiti in trucks
crossing the border and in small boats leaving near Anse-a-Pitre. Because of the illegal and
highly corrupt nature of this trade, it is very difficult to gather information on its scale or
workings. Estimates are that 70-86% of charcoal used in Haiti comes illegally from the
Dominican Republic (Checo study, NY Times'?).

The largest beneficiaries of the charcoal trade in Haiti are the transporters who bring charcoal to
urban centers, in particular Port-au-Prince. Charcoal transportation accounts for just of 50% of
the profit earned on a bag of charcoal. Charcoal resellers within Port-au-Prince represent the
lowest of the commerce class and make very little profit from their activities. They would greatly
benefit from conversion to resellers of improved stoves, but will be difficult to involve in such
activities given their lack of education and hostile demeanor. Extensive re-training, education,
and financial support to start up small businesses will be required to engage this most vulnerable
group in new ventures. Charcoal sellers tend to be women and are from a very different
class/skill group than metal workers making stoves. If they are to be involved, it would most
likely be as sellers rather than manufacturers.

6.2 BROAD-BASED ICT CAMPAIGN FOR ADOPTING IMPROVED COOKING TECHNOLOGIES

The surveys and focus groups we conducted revealed that one of the largest barriers to adopting
improved stoves and alternative fuels is lack of awareness and education to both encourage the

Y nvironmental Destruction, Chaos Bleeding Across Haitian Border by Nahanial Gronewoldof of Greenwire published December 14, 2009,

http:/Aww.nytimes.com/gwire/2009/12/14/14greenwire-environmental-destruction-chaos-bleeding-acros-
35779.html?scp=1&sqg=haiti%20charcoal%20dominican%20republic&st=cse
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adoption of new technology and to properly implement and sustain positive behavioral change.
Educational campaigns must be thorough and long-lived enough to alter the current perceptions
about improved technologies, pricing structures, and proper usage of new stoves. Because
cooking practices and purchasing behaviors are so ingrained and difficult to change, extensive
education in the form of public events, radio announcements, and hands-on training are needed
to help overcome the behavioral barriers to new technology. It is not enough to simply inform
the public about the benefits of new technologies or fuels. Extensive education and training
needs to be conducted to literally demonstrate benefits to potential consumers and to illustrate
potential savings in tangible and personal ways. For example, education of cooks about use of
improved charcoal stoves (e.g. the proper use of the door on these stoves) will be important to
foster widespread adoption of these technologies. Extensive hands-on education will be
necessary for urban households purchasing either improved charcoal or LPG stoves. Haitians
tend to prefer high-powered fuels and technologies for cooking. Training on the benefits of
reducing stove power during the simmer phase of cooking alone could create significant
additional fuel savings. Because there is no way to ‘turn down’ traditional stoves, they will
always run at full power. An improved stove with the ability to control air flow is necessary to
get this improvement in fuel savings. Another behavioral issue is that cooks typically don’t soak
their beans prior to cooking. Education on the fuel saving and nutritional benefits of soaking
beans overnight prior to cooking could have a significant impact on reducing fuel use for the
typical beans and rice meal.

Another critical educational issue arose from respondents is that Haitians do not currently seem
to think in terms of a value across time, but rather understand new technology purchases
primarily in terms of their immediate out of pocket cost. A majority of households are currently
choosing to purchase the least expensive stove, even knowing that it will not last, and single
servings of fuel, knowing that they are more expensive. Though these consumers know that it is
somewhat more expensive to engage in these purchasing behaviors, they do not seem to have a
sense of the how their various economic choices will play out over time. Focus groups revealed
that, even though consumers could understand fuel savings as a concept, none thought in terms
of the financial savings over time. Once savings over time was demonstrated to participants
using their own fuel cost numbers, their attitude toward stoves, fuels, and prices dramatically
shifted, indicating that including this information in educational campaigns will be a decisive
marketing approach. Education to demonstrate comparative cost savings over time for different
types of fuels, models of stoves, and different modes of use could create very different actions at
the point of purchase.

There is widespread concern about the danger of LPG driven by misunderstanding and
misinformation. Many of the households surveyed noted that they felt this could be overcome
with education about safe usage. Safety concerns were particularly present among younger
women, who are also typically the early adopters of new technology. The most common concern
expressed about LPG safety is that people do not want their children around it because they
believe their children will play with the stove and leave gas to fill the room, creating the
conditions for an explosion. Training and awareness building on safe practices is essential, such
as how to ensure safety of LPG around children (perhaps by creating a safety feature to lock the
tank valve or showing how to put away the stove when not in use).

Final Report: Assessment of Haiti Alternative Cooking Technologies Program,
United States Agency for International Development Contract EPP-1-03-03-00007-00 Sub Activity 14
Al-39-
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ANNEX A Haiti Macroeconomic Overview

11 THE ECONOMY OF HAITI

Haiti is one of the poorest countries in the world. According to data provided by the World
Bank, gross domestic product (GDP) was just under US$4 billion in 2009, as shown in Figure
1.1. Haiti’s total economic output level is the lowest among its Caribbean neighbours.

Figure 1.1 GDP Level in the Caribbean: 2000 -20091
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Total population in Haiti is around 10 million; hence GDP per capita is only around US$400.
The figures and table below further highlight Haiti’s position as the poorest among its
neighbours in the Caribbean islands and well behind major economies in the world, except
countries in Sub-Saharan Africa, which recorded an average GDP per capita of around
US$200.

! World Bank World Development Indicators Database
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Figure 1.2 GDP per Capita in the Caribbean: 2000 - 20091
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Figure 1.3 GDP per Capita in 20092
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! World Bank World Development Indicators Database
2 World Bank World Development Indicators Database
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Table 1.1 GDP per Capita Worldwide!

Constant 2000 US$

2000 2005 2009
Haiti 424 379 390
Dominican Republic 2718 2993 3697
Costa Rica 4057 4501 5043
Jamaica 3479 3742 3679
Mexico 5935 6179 6099
Suriname 1910 2328 2712
Guyana 942 966 1124
Chad 165 301 274
Mali 230 278 304
Niger 163 168 174
Brazl 3701 3975 4419
India 453 589 757
United Kingdom 25089 27 705 27211
United States 34 606 37019 36 647

1.1.1 GDP by Economic Activities

Figure 1.4 below shows the breakdown of GDP by economic activities in Haiti over time.
The last public data available with a breakdown of economic activities date back to 2004. The
distribution among sectors remained very similar between 1995 and 2004, with
approximately 28% for agriculture sector, 20% for industry and 52% for services sector in
2004. Agriculture’s contribution to the country’s GDP dropped from 33% in 1995 to 28% in
2004. This drop in agriculture was somehow compensated by an increase in the industry’s
output from 15% in 1995 to 20% in 2004; while the services sector fluctuated at around 52%.

The agricultural sector in Haiti is dominated by small scale subsistence farming. There are
various cash crops that are produced and that include Haitian Bleu, a high quality blend of
coffee, supported by European NGO’s fair-trade scheme, cocoa, mangoes, avocados and
spices. The industrial sector mainly consists of textile and automotive parts production
industries, other products include beverages, butter, cement, detergent, edible oils, flour,
refined sugar and soap. Jobs in the public sector make up a large proportion of the services
industry, while a small portion goes to banks and tourism.

! World Bank World Development Indicators Database
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Figure 1.4 GDP by Economic Activities in Haiti: 1995 - 20041
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Figure 1.5 and Table 1.2 show the breakdown of GDP by economic activities in other
countries. In contrast to Haiti, agriculture in its neighboring countries in the Caribbean region
represents a much lower share of their economic output at around five percent, while Haiti’s
figure is about thirty percent. Haiti’s industrial sector only accounts for twenty percent of its
economy, while the Caribbean region’s average is around one-third. There is also a different
pattern for services between fifty percent and just under two-thirds. The economic structure
of Haiti is comparable to countries in Sub-Saharan Africa and indeed very similar to Guyana
in South America.

Figure 1.5 GDP by Economic Activity (Selected Countries)?
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Table 1.2 GDP by Economic Activities Worldwide?

Agriculture Industry ~ Services

Haiti 28% 20% 52%
Dominican Republic 6% 30% 64%
CostaRica 7% 28% 65%
Jamaica 6% 30% 65%
Mexico 4% 38% 58%
Suriname 5% 40% 55%
Guyana 28% 22% 50%
Chad 24% 36% 40%
Mali 37% 24% 39%
Niger 40% 17% 43%
Brazil 7% 27% 66%
India 17% 28% 55%
United Kingdom 1% 24% 76%
United States 1% 22% 77%

1.1.2 Economic Growth

The level of economic growth in Haiti has been rather slow and very unstable. Figure 1.6
shows Haiti’s growth rate lagging behind its neighbours most of the time in the past decade,
except in 2009 when a number of Caribbean countries were hit hard by the financial crisis.

Haiti’s average growth rate was only 0.8% in the last decade. This forms a strong contrast to
its next door neighbor, The Dominican Republic, which experienced an average annual rate
of economic growth of about 5%. Haiti improved its performance in the second half of the
decade though, as the average figure between 2000 and 2005 increased from -0.3% to 2.2%
between 2005 and 2009.

Country Watch? forecasted a growth rate for Haiti in 2010 of approximately -8.5% due to the
significantly adverse impact of the earthquake that struck the country in January 2010, but
predicted quite a significant recovery next year, projecting a rate of 3.7% in 2011. Due to a
lack of publicly available post earthquake economic projections, this figure may need to be
treated cautiously.

! World Bank World Development Indicators Database
2 http://www.countrywatch.com, a business research organisation based in Houston, Texas, United States.
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Figure 1.6 Economic Growth in the Caribbean: 2000 - 20111
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Table 1.3 Economic Growth in Caribbean: 2000 - 20112

Average  Average  Average
2000-2009 2000-2005 2005-2009

2000 2005 2009 2010 2011

Costa Rica 1.8% 5.9% -1.5% - - 4.0% 3.7% 4.7%
Dominican Republi 5.7% 9.3% 3.5% - - 5.1% 3.9% 7.4%
Haiti 0.9% 1.8% 2.9% -8.5% 3.7% 0.8% -0.3% 2.2%
Jamaica 0.9% 1.0% -2.6% - - 1.1% 1.8% 0.3%
Mexico 6.6% 3.2% -6.5% - - 1.9% 2.6% 1.3%

The often cited fundamental reasons of Haiti’s poor economic growth performance include
the country’s long history of political instability, poor governance, distortions at
macroeconomic level and inadequate level of private sector investment.

12 INFLATION

Figure 1.7 illustrates the inflation rate movements in Caribbean countries in the past decade.
Almost all countries recorded a high rate of inflation during that period averaging around
10% per annum. The average inflation rate in Haiti between 2000 and 2009 was 15%. It
declined from an average of 19% between 2000 and 2005 to 11% between 2005 and 2009. In
2009, it was reported to be 0%.

! World Bank World Development Indicators Database and Country Watch
2 World Bank World Development Indicators Database and Country Watch
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Figure 1.7 Caribbean Region — Inflation (CPI): 2000 - 20091
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13 LABOR MARKET

Despite a total population of 10 million, the size of Haiti’s labor force (as reported in the
official data) is only 3.6 million, or 36% of the total. Figure 1.8 shows that Haiti’s figure is
significantly lower than other countries in the world, except for Suriname, Mali and Niger,
where all these countries have relatively large informal sectors. Most countries in the
Caribbean have a labor force of around 45% of total population and in other major countries
in the world, the share is over 50%.

Figure 1.8 Percentage of Population in Labor (Selected Countries)?

60%

40%

Percentage

20% A

0% -
N 3 @ 5P P 8 @ & W (o (S o Lae®
Nt @ W (P S WS o e S

O RO

O

00&\(\\

XLS: C:\Documents and P\ Overview - Figures and

! World Bank World Development Indicators Database
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Figure 1.9 illustrates the distribution of labor force by occupation in Haiti. The structure has
not changed much compared to the previous decade. Two-thirds of Haiti’s labor force is
employed in the agricultural sector, a quarter in the services sector and the remaining nine
percent in industrial sector.

Haiti has the highest proportion of labor force in the agricultural sector and the lowest
proportion in industry and services among the countries listed in Figure 1.10. The average for
Caribbean countries is around 15% for agriculture, 20% for industry and 65% for services.
Worldwide, only Chad and Niger, in Sub-Saharan Africa, have a higher proportion of their
labor force in the agricultural sector, at 80% and 90% respectively, with a very small
proportion for industrial and services sectors.

Figure 1.9 Labor Force by Occupation in Haiti!
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Figure 1.10  Labor Force by Occupation Worldwide!
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There are no official statistics on Haiti’s unemployment rate, but it is a fact that the country
suffers from widespread unemployment and underemployment. More than half of the
population is reported to be out of work, and for those who have a job, it can be very
seasonal, resulting in a large proportion of Haitians living below the poverty line.

14 POVERTY & PRODUCTIVITY

Haiti has a GINI coefficient (a measure of income inequality) of about 60, which is the
highest among countries listed in Figure 1.11. Distribution of income in Haiti is very uneven.
The top 1% of the country’s population own 50% of the nation’s wealth, and the median level
of income in Haiti is likely to be less than half of the reported average figure of US$ 400 per
capita.

80% of Haitians live on US$2 per day and 54% are officially under the international poverty
line of less that US$ 1 per day. At the moment, families are reported to spend around 50% of
their daily household incomes just for cooking fuel. This is a consequence of limited earning
options and relatively high level of fuel cost.

! World Bank World Development Indicators Database and CIA World Factbook
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Figure 1.11  GINI Coefficient Worldwide!
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Labor productivity in Haiti’s agricultural sector is very low. The sector employs 66% of the
country’s labor force and yet it only produces less than 30% of Haiti’s total output. The
agricultural sector is characterized by scarcity of physical capital including tools, machines,
fertilizers, transportation and infrastructure. Hence, labor productivity is low and households
engaged in farming are mostly poor. In return, low income households also pose a key
obstacle to innovation and technological changes in agriculture.

Agricultural output in Haiti suffered from increasing farming of a finite and shrinking area of
land available, resulting in the division of cultivated land into smaller plots. Soil on these
small farms has become poorer and less productive. This situation was worsened by extensive
deforestation, which led to severe erosion of the fertile top soil. As a result of this, farmers
suffer from low crop yield and are eventually trapped in a situation that forces them to cut
trees for charcoal supply and farming of land higher up the mountainsides. This might help
them in easing short term financial constraints, but at the same time result in greater long
term problems.

In order to generate more sustainable economic growth, Haiti will need to consider the
development of its industrial base to create new sources of wealth in addition to the
agricultural sector. Potential investments into industries would help reduce the country’s
significant unemployment burden and ease its poverty-related problems. The manufacturing
of improved cookstoves, although not a major industry, would be a good opportunity for the
expansion of employment in the industrial sector.

15 INTERNATIONAL TRADE & FOREIGN DIRECT INVESTMENT

The figure below shows the net inflows of foreign direct investment (FDI) in the different
Caribbean countries. Haiti received FDIs equivalent to only an average of 0.8% of its GDP
over the last decade, while the figures for other countries are generally above 2%. Most of the
countries have significant higher average FDI levels than Haiti during that period. The figure

! World Bank World Development Indicators Database
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15 INTERNATIONAL TRADE & FOREIGN DIRECT INVESTMENT

The figure below shows the net inflows of foreign direct investment (FDI) in the different
Caribbean countries. Haiti received FDIs equivalent to only an average of 0.8% of its GDP
over the last decade, while the figures for other countries are generally above 2%. Most of the
countries have significant higher average FDI levels than Haiti during that period. The figure
for the Dominican Republic is 4.4%, Costa Rica 4.6% and Jamaica 3.7%. Haiti reached a
peak of 3.3% in 2006, before reverting back to its low FDI level recorded between 2000 and
2005.

Figure 1.12  Caribbean Region: Net Inflows of Foreign Direct Investments?
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The sudden surge of FDIs in 2006 was the result of a macroeconomic program developed by
the International Monetary Fund in 2005 and the Haitian Hemispheric Opportunity through
Partnership Encouragement (HOPE) Act enacted by the U.S. Congress in December 2006.
These program boosted production-exports and investment in the textile and automotive parts
industries by providing tariff-free access to the United States. The HOPE program was
extended in May 2008 for 10 years, and has expanded duty-free treatment to products that are
wholly assembled or knit-to-shape in Haiti regardless of the origin of the inputs.

! World Bank World Development Indicators Database
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16 ENERGY SECTOR

On a per capita basis, Haiti consumes a very limited amount of energy, approximately 80
kilograms of oil equivalent (KGOE) per capita per year, while energy consumption in other
Caribbean countries is mostly above 1 000 KGOE per capita. Average energy consumption in
developing countries is generally above 1 000 KGOE per capita, whilst developed economies
have an average consumption level of no less than 4 000 KGOE, the contrast is illustrated in
the figure below. Only countries in Sub-Saharan Africa consume less energy than Haiti.
Chad, Mali and Niger consume 9, 24 and 28 KGOE per capita respectively, which is less than
one-third of Haiti’s consumption level.

Figure 1.13  Total Primary energy consumption per Capita?
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The split of energy consumption by fuel source is illustrated in the figure below. The share of
solid biomass is approximately 75%, fossil fuel 20% and electricity 5%.

! United States Department of Energy Information Administration Database
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Figure 1.14  Energy Consumption by Fuel Source?
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The Péligre Dam provides power supply to Haiti’s capital, Port-au-Prince. There is no
hydrocarbon reserves in Haiti, so all petroleum products are imported and sold on to the
market at a fixed price, supported by government subsidies. The major form of energy use in
Haiti at the moment is the burning of wood and charcoal.

It should be noted that the percentage of forested land in Haiti has dropped from 60% in 1923
to the current level of 2%. Despite strong reforestation efforts deployed, it still takes a long
period of time to turn newly planted trees into fuelwood. Hence, long term sustainability of
these reforestation measures is severely challenged in Haiti.

The traditional and basically main source of energy supply is being eroded away by the very
rapid rate of deforestation and Haiti, which is not endowed with any indigenous oil and gas
resources, is facing a very serious security of energy supply situation.

The lack of energy infrastructure is also preventing Haiti from introducing alternative sources
of energy to improve energy supply. Building an accessible and reliable grid network for
energy distribution would require sizeable investments that are challenging to mobilize at the
moment given the country’s economic situation.

However, the significantly high level of poverty in Haiti and the resulting affordability issue
for most of the country’s households remain formidable obstacles that severely restrict the
range and use of alternative energy sources.

1 World Resources Institute
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Overview of scope and findings

Haiti’s natural environment has suffered severe degradation over the last century,
which has left it vulnerable to natural disasters and has depleted agricultural and other
rural livelihood income generating activities. 72% of Haiti’s energy demand is met with
local resources; 66% of this is from charcoal and wood fuel, with bagasse comprising 4%
and hydro energy 2% (ESMAP Technical Paper 112/07, report from the World Bank and
Haitian Bureau of Mines and Energy (BME). It is estimated that Haitians use at least 4
million tons of wood annually, 33% of which is transformed into charcoal, chiefly for
cooking purposes. (2007 ESMAP)

According to the ESMAP, 37 million cubic meters of living wood and a 2% annual growth
rate means that 474,000 tons of wood or 71,000 tons of charcoal could be produced
sustainably from existing wood stocks in Haiti. The consumption rate of charcoal in Port-
au-Prince alone is estimated to be approximately 413,000 tons/year, based on a
population of 3.5 million with an average households size of 4.9 and a 70% charcoal
usage rate. Any effort to reverse the environmental degradation must address both
alternative fuel options, such as LPG, and methods for reducing charcoal consumption
through improved efficiency stoves.

Over 6 weeks from September 15 through October 31, The Paradigm Project was
contracted to conduct focus groups and surveys with households, food vendors and
energy intensive businesses (bakeries and laundries), and those working in the charcoal
trade. The aim of these surveys and focus groups is to assess the following:

1. For each consumer group, what are the market barriers to increasing their
uptake of improved cooking technologies? E.g. high upfront costs, limited
distribution networks, cooking preferences and practices, social norms, lack of
product knowledge, etc?

2. What are the existing incentives for switching away from charcoal? E.g. price
differentials between alternative fuels and charcoal, fuel attributes, etc.
3. Given revealed preferences (adoption rates, taste, etc), what combination of

alternative cooking technologies and/or fuels would maximize reduction of
charcoal consumption by each consumer group in Haiti?

4, Can beneficiaries of the charcoal trade be brought into the stove manufacturing
supply chain?

1 ESMAP Technical Paper 112/07. Haiti: Strategy to Alleviate the Pressure of Fuel Demand on National
Woodfuel Resources. Washington, DC: The World Bank, April 2007.
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Key Findings Summarized

1. Traditional cooking practices and cultural norms are the most influential drivers of
behavior with regard to the adoption and use of efficient cooking technologies
and/or alternative fuels.

2. Barriers to reducing or eliminating charcoal as a primary cooking fuel are
numerous and extremely high. Lack of abundant distribution channels, supply
chain infrastructure and lack of consumer education are the largest barriers to
LPG adoption over the long-term.

3. SMEs selling food on the street are prolific and constitute a significant portion of
charcoal demand and use in Haiti. An improved stoves, green charcoal and/or fuel
switching program targeted at this grey-market industry could have a major
impact on deforestation rates, user health and economic security.

4, Institutions such as schools and orphanages consume large quantities of charcoal
and other biomass fuel in implementing vital feeding programs. An improved
stoves and/or fuel switching program targeted at this industry could have a major
impact on deforestation rates, user health and reduce the strain on the
institutions’ limited financial resources.

5. Urban SMEs such as bakeries and laundries and generally not consumers of
charcoal or other biomass. Though rural bakeries are large consumers of wood,
they do not utilize baking technologies that readily lend themselves to fuel
switching or efficient replacement technologies.

6. Charcoal production is an important source of rural income and an unregulated
industry fraught with corruption. An improved stove or alternative fuel supply
chain would be perceived as a major threat to the industry and its beneficiaries,
creating extreme difficulty in transitioning current beneficiaries into a new supply
chain.

Nexant USAID Haiti Efficient Stoves & Fuel Use Report 11/05/2010, Page 3 of 20



Summary of Surveys Conducted

8 surveys were created to capture information from the following groups:

1. Households in urban and rural areas (both a short survey and a long, detailed
survey were used)

2. Street Vendors

3. Institutions (school, orphanages, and other institutions cooking for large

amounts of people)
Bakeries

Laundries

Charcoal Sellers
Charcoal Producers

No vk

The geographical focus for data collection was Port-au-Prince, with an emphasis on
Delmas, Petionville, and Champs de Mars. Other areas visited were Section 5 of Gran
Goave, Hinche and Papay in the Central Plateau, Cap Haitian and the East Department
near the border with the Dominican Republic.

A total of 53 household surveys were conducted, 38 in urban areas and 15 in rural areas,
with an additional 62 short household surveys to supplement information on family size,
fuel usage, and stove/technology use. 34 street vendors, 7 bakeries, 2 laundry/dry
cleaners, 2 orphanages and 10 schools were interviewed in detail regarding their fuel
use, business profits and expenses, and the incentives and barriers to their adopting
alternative fuels and improved technology. To assess the charcoal supply chain, 14
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charcoal sellers and 6 charcoal producers were interviewed. In addition to these
interviews, many different groups were informally interviewed and 3 focus groups were
conducted with households in order to provide more comprehensive qualitative
information in addition to the quantitative data captured through surveys.

Methodology Used for Data Collection

Interviews were conducted with various households, street vendors, institutions,
bakeries and laundries in 4 geographical areas: Port-au-Prince and its surrounding areas,
Gran Goave Sections 5 and 6, Central Plateau in Papay and Hinche, and Cap Haitian and
its nearby East Department. The primary focus of the study was Port-au-Prince. As the
seat of both industry and population in Haiti, it provided a venue to better understand
the continued impact of the earthquake and to explore viable options for improving the
lives of those affected. Corail was selected as representative of permanent settlements
on the outskirts of Port-au-Prince that will continue to grow as part of the
reconstruction strategy. Cap Haitian was selected for its role as the ‘second city’ of Haiti.
Gran Goave was selected as a rural community in which the resources of a locally-based
NGO with a long established presence in the area could be used to provide access to
representative rural communities members. The Central Plateau was selected primarily
to work with Mouvement Paysan Papay (MPP), who have worked with MIT on briquette
production, and who recently received a container of ~1,200 StoveTec household stoves
and two types of institutional stoves from International Lifeline Fund (ILF).

Households, street vendors, laundries, bakeries, and charcoal sellers and makers were
chosen at random in all geographic areas except for Gran Goave, where Plant With
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Purpose facilitated our visits to representative members of each of these groups. An
emphasis was placed on middle to lower income households, as those that were most
likely to be using charcoal or a mix of fuel, and thus those that represented the target
group which would most benefit from improved cooking technology, given both the
health and economic burdens of woodfuel-based cooking practices.

In Port-au-Prince, surveys were conducted around Petionville, Delmas, La Ville, Champs
de Mars, Thomassin, Tabarre and Croix de Bouquets. Other areas of the city, most
notably Cite Soleil were not explored due to security concerns, however it is presumed
that these areas of extreme poverty could benefit greatly from an improved stove
program. A special visit was made to Corail, the permanent settlement camp just
outside of Port-au-Prince, to better understand the living conditions and environmental
impact involved in the resettlement of IDPs.

All interviews were conducted based on the selection of a geographic area with distinct
demographic qualities and interviewees from various groups were then randomly
chosen based on their willingness to participate in the survey and their relative
representativeness of the trends observed in that area.

Given the difficulty in finding and accessing institutions, schools and orphanages were
not randomly selected, but rather facilitated through partner organizations. Orphanage
visits were facilitated by Grassroots United from their distribution beneficiaries list.
Schools visits were facilitated by the World Food Program for the School Feeding
Program. Outside of the WFPs work in feeding school children, very few schools provide
food to their students.

The 2007 ESMAP report from the World Bank and Haitian Bureau of Mines and Energy
(BME), served as a loose baseline for evaluating current data and in providing the data
from which findings were extrapolated inn order to estimate scale. Much of the
information provided in this report references earlier studies, some of them dating back
to the 1980s. The Women’s Refugee Commission report produced in March 2010 was
also used as a reference for post-earthquake activities in Port-au-Prince and the 2010
WINNER survey (not yet released) was utilized to supplement primary data and gain a a
better understanding of the activities of street vendors operating at various scales.

As the focus of this study was more qualitative than quantitative, further research is
required to understand the current scale of various industries using biomass fuels,
available agricultural waste for use in alternative fuels, and to confirm accurate
population and demographic information, which will inform various types of
interventions.
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Detailed Findings

1. Traditional cooking practices and cultural norms are the most influential drivers of
behavior with regard to the adoption and use of efficient cooking technologies and/or
alternative fuels.

Haitians (like all peoples) have certain specific traditions, learned behaviors and
ingrained habits that dictate their likes and dislikes in relation to food types and
preparation. These behavioral drivers are extremely powerful and often override
external influences like cost and value propositions when it comes to consumer
preference. Efficient cooking technologies and alternative fuels cannot succeed if the
implementing programs do not take into account these key factors and design strategies
accordingly. The taste, consistency and smell of food produced are of paramount
importance. Technologies or fuels altering the traditional norms in these areas will
generally experience low adoption and slow growth. Likewise, the modes and processes
of preparing meals and securing fuels have become part of the lifestyle of most Haitians.
For instance, nearly all urban poor households purchase fuel daily on the street corner
in small, meal-size portions. Adopting an alternative fuel that requires advance planning
and saving for bulk purchase and/or travelling any distance to secure the fuel represents
a major behavioral shift for the user which will greatly deter or prevent adoption, even if
that alternative fuel choice offers other benefits such as lower cost and less toxic fumes.
The more behavior change required to use the stove (or the further from the traditional
stove the improved stove functions and appears), the more training will be required to
encourage sustained use. Improved stoves will change cooking time, heat distribution to
pots, fuel load required, and other aspects ingrained in the daily cooking habits. Without
a thorough education campaign and user training, improved stoves will quickly be given
up in frustration for their inability to cook a meal in a way that is familiar to cooks.

Deep understanding of the behavioral regime behind cooking and the processes leading
up to and immediately following the meal are core drivers of consumer behavior and
need to be closely evaluated in light of the proposed technology prior to
implementation or design.

Cooking practices are relatively consistent throughout urban and rural Haiti due to the
lack of meal options available to the urban and rural poor.. Breakfast is a light meal
consisting of coffee and boiled spaghetti or plantains. Lunch is the main meal of the day,
typically rice or maize and beans cooked for 2 hours. Dinner is the lightest meal of the
day and is often skipped, especially in poorer households; it consists of grain porridge or
soup. There is little seasonal variation in diet, though cooking becomes much more
difficult during the rainy season, especially in rural areas where many households are
cooking in separate kitchens that become wet during the rains.

Current fuel use patterns show that, of the 100 urban households interviewed, only 7
households are using LPG. Given the scale of the survey work done, the emphasis on
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lower income households, and the new reality in post-earthquake Haiti, which reduced
the number of households using LPG, this is relatively consistent with ESMAP’s findings
that 70% of households use wood or charcoal. Wood is the primary fuel used in rural
areas, but only 4 of 15 households reported using wood exclusively (while only 1
household reported using charcoal exclusively). Charcoal is used by most households in
rural areas during the rainy season, when fuel wood becomes harder to find and the
ground is wet, making cooking on 3-stone fires difficult. This seasonal fuel switching
could represent a significant barrier the adoption of new stove technologies or fuels.

Households currently using LPG as their primary fuel will still cook time-consuming parts
of the meal (especially beans) on charcoal and will use charcoal a handful of days each
month when they are unable to afford to refill the gas tank or when gas is unavailable.
Analogous to LPG use that is supplemented with charcoal in Port-au-Prince, rural
households often use charcoal in the morning because it is easier to light and cooks
more quickly than wood. The main meal of the day is still typically cooked on wood to
reduce expenditures for charcoal.

The importance of the taste of food in adopting improved cooking technology is
illustrated in the limited uptake of kerosene. Even though it is affordable, widely
available, and considered a safe fuel, only 6 of 38 respondents were using kerosene, and
all but 1 were using charcoal concurrently. Kerosene generates black smoke when the
fuel source gets low and respondents complained that the taste of kerosene gets into
the food, making it seem more detrimental to health than charcoal or wood. Detailed
field trials should be conducted with alternative fuels to better grasp potential issues
with new fuels or technologies altering the taste or consistency of food.

Cast aluminum rice pots (chodye) that are used for cooking nearly every meal represent
a major investment in all Haitian households. Cooks are very particular about the quality
of their rice and most are adamant that rice can only be made in the traditional rice pot.
The majority of households also use a narrow, thin bean pot (bom) that is used for
cooking beans and heating water for bathing or boiling for water purification. Any
improved cooking technology must be suitable for use with the widely varying sizes of
rice pots that are currently being used in Haitian homes, since a majority of households
cook large meals fairly frequently for their family or to share with neighbors. Families
will be reluctant to adopt new technologies or fuels that require a reinvestment in new
pots.

An improved stove must also be able to accommodate larger pots, since a majority of
households cook large meals fairly frequently for their family or to share with neighbors.
Urban households interviewed are an average size of 4.9 people, with 6.12 people fed
daily; this accounts for an average 1.22 additional persons fed per urban household. The
most common pot sizes are 25cm and 30cm in diameter. Rural households tend to be
larger and cook much larger meals to share with neighbors than urban households. The
average rural household size is 6.1, with 8.3 people cooked for on a daily basis,
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averaging 2.2 additional persons fed per rural household. In addition to common
hospitality, there is a cultural practice of kombit or giving food in exchange for work that
is more common in rural areas. Rural families tend to have one very large pot
(approximately 36-42 cm diameter) for these purposes. Typically two rice pots and 1
bean pot are used for cooking.

For all households, stove portability is an important feature, since nearly all households
will cook outside or on a covered veranda during dry weather and will move their stoves
inside during the rains and at night to protect them. Stability is also a key influencer in
adoption, since the cooking pots are very heavy and a commonly cooked traditional
dish, mais moulu (thick corn porridge), is vigorously stirred.

Cultural habits around purchasing fuel and stoves will be a strong determining factor in
new fuel and technology adoption. In urban areas, both fuel and stoves are purchased
very inexpensively for short-term use. 12 of 25 urban respondents who had purchased
charcoal stoves (other respondents were given stoves through NGO distributions or
were not using charcoal) were using a scrap aluminum stove (recho tol), sold for 100gd
(~$2.50) and lasing 1-3 months. Unless new technologies and fuels can rapidly build
supply chain solutions that rival the convenience and availability of charcoal and locally-
made stoves, they will have a difficult time achieving significant uptake.

In rural areas, 6 of 14 respondents using charcoal stoves were using the less durable
recho tol, 2 of which regularly repaired their stove to make it last longer. The majority of
households interviewed purchased rebar stoves and repaired them; some respondents
had their stove for over 10 years, indicating that there is more of a practice of investing
in technology. This is especially true in rural areas that are more remote from urban
centers where charcoal stoves can be readily purchased as needed.

There is not a culture of buying wood stoves or wood for cooking in rural areas; wood is
typically collected close to the house, which indicates that there is not a significant
burden involved in fuel collection. Efficient wood stoves in rural homes could provide
significant environmental value, but may prove difficult to ingrain in the lives of people
not currently paying for fuel. Any wood stove would have to provide additional benefits
(to fuel savings) that are highly desired by Haitian cooks (speed of cooking, for instance)
and likely need to be priced at a very low level.

In urban areas, the cultural norm is to buy fuel daily as needed. Among urban charcoal
users, only 5 respondents were buying fuel in bulk while all others were purchasing
single servings (marmite) for 25gd. This presents a significant challenge for fuel
switching strategies as urban Haitians are conditioned to small, daily fuel purchases and
may resist changing their behaviors to manage larger bulk purchases of fuel.

Interestingly, no rural respondents reported buying fuel in single servings; most all
households using charcoal will purchase large sacks for an average of 300gd (~$7.50)
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(prices ranging from 200gd, ~S5, in more remote areas to 600gd, ~S15, closer to urban
centers; this same size sack would cost 750gd, ~$18.75, in Port-au-Prince). This may
indicate that rural consumers may be more receptive to alternative fuel strategies and
stove technologies that require a bulk purchase mentality. However, because charcoal is
a significant source of rural income production, it will be extremely difficult to introduce
new technologies which may displace charcoal in these areas. The ubiquity of charcoal,
even in rural areas, again speaks to its ingrained role in Haitian society.

Charcoal can be purchased within a 2-minute walk of nearly any location in or near a
major metropolitan area. It can also be purchased in any quantity, and can easily be
transported home. The convenience and ubiquitous nature of charcoal represent the
largest barrier to fuel switching. The convenience of purchasing charcoal as an ingrained
behavior can be witnessed in the practice of purchasing bad charcoal. Given the
plethora of charcoal vendors, a short walk would often reward a consumer with a
vendor selling better quality charcoal, but consumers regularly exhibited a propensity to
purchase the closer, more convenient option (even if of lower quality) rather than
making an effort to seek a better alternative. Consumers are aware that they should be
paying less for an inferior product and could source better quality product if they
travelled just a bit further, but consistently do not make this purchasing choice.

The wide availability of charcoal (and the lack of availability of LPG or other fuels, stoves,
tanks, etc) creates significant incentives to continue the use of charcoal in households
and small street vendor businesses. The familiarity and thus ease of use, the ease of
transporting fuel and stoves, and the ability to buy stoves and fuel at very low cost (even
if this method of purchasing is more expensive when viewed as cost over time) are
considerable behavior drivers keeping the charcoal trade alive and well.

2. Barriers to reducing or eliminating charcoal as a primary cooking fuel are numerous
and extremely high. Lack of abundant distribution channels, supply chain
infrastructure and lack of consumer education are the largest barriers to LPG adoption
over the long-term.

Surveys and focus groups conducted with households revealed that one of the largest
barriers to adopting improved stoves and alternative fuels is lack of awareness and
education to both encourage the adoption of new technology and to properly
implement and sustain positive behavioral change. Educational campaigns must be
thorough and long-lived enough to alter the current perceptions about improved
technologies, pricing structures, and proper usage of new stoves. As described in the
previous section, because cooking practices and purchasing behaviors are so ingrained
and difficult to change, extensive education in the form of public events, radio
announcements, and hands-on training are needed to help overcome the behavioral
barriers to new technology. It is not enough to simply inform the public about the
benefits of new technologies or fuels. Extensive education and training needs to be
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conducted to literally demonstrate benefits to potential consumers and to illustrate
potential savings in tangible and personal ways.

One of the key reasons previous and current improved stove programs in Haiti have not
achieved sustainable and large-scale success is inadequate educational campaigns.
CARE/BME’s Recho Mirak program emphasized the environmental benefits of using the
stove, but did not link stove usage to direct benefits for end users, such as the economic
benefits of fuel savings. This led to limited uptake because consumers did not see the
justification of the higher stove price in terms of their personal benefits (Synergies 3,
1999).? BND, in conjunction with Catholic Relief Services (CRS) is currently selling an
improved institutional stove that comes with attachments to work with wood, charcoal,
or kerosene. In two institutions, these stoves were found unused because their
distribution was not accompanied by adequate training on how to properly use the
stove. In both instances, recipients did not make an effort to use these stoves
themselves, stating that they were waiting for someone to return to show them how to
use the stove.

Extensive hands-on education will be necessary for urban households purchasing either
improved charcoal or LPG stoves. Haitians tend to prefer high-powered fuels and
technologies for cooking. Extensive training in the benefits of reducing stove power
during the simmer phase of cooking alone could create significant additional fuel
savings, even in the absence of more efficient technologies.

There is widespread concern about the danger of LPG driven by misunderstanding and
misinformation. Many of the households surveyed noted that they felt this could be
overcome with education about safe usage. Many of the survey respondents mentioned
that they knew someone who was blown up or severely burned by using LPG. The fear
associated with LPG was attributed to the fuel itself yet, in numerous survey situations,
respondents demonstrated a habit of turning on their LPG tanks, leaving the room to
open the tank valve, and returning to light the stove without recognizing that the room
was now filled with gas. This unsafe practice likely contributes to the gas explosions that
so many respondents expressed concern about.

Safety concerns were particularly present among younger women, who are also typically
the early adopters of new technology. The most common concern expressed about LPG
safety is that people do not want their children around it because they believe their
children will play with the stove and leave gas to fill the room, creating the conditions
for an explosion. A technology that avoids the problem altogether, such as an LPG stove
that is directly connected to the tank (rather than a 4 burner stove with separate tank)
will help to address the behavioral issue and the fear associated with the fuel.

2 Dalcé, Jean Kissinger, Emile Jean Gilles and Kate Potts. “L’Expérience pilote de diffusion des réchauds
améliorés a charbon de bois baptisés Mirak.” Synergies, No. 3: May 1999, pp. 3-5.
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Compounding this issue, there seems to be a lack of regulation on LPG distribution
resulting in many tanks that have leaky heads, which invariably lead to accidents that
further reinforce fears. Further, there is often wide variability in LPG selling prices and
transportation costs leading to uncertainty in consumers minds about the real cost and
savings associated with LPG. Though most households in urban areas expressed an
interest in using LPG, a primary concern was that fuel would not be consistently
available (the ESMAP report also notes this concern and attributes it to the memory of
the oil embargo). Consistent regulation followed by an educational campaign clearly
communicating how these problems have been addressed would be needed to
overcome current negative perceptions of LPG usage.

Training and awareness building on safe practices, how to ensure safety of LPG around
children (perhaps by creating a safety feature to lock the tank valve or showing how to
put away the stove when not in use), certified distributors, and guarantees in the safety
and control of tank exchange or filling will be key components of successful uptake.

Outside of Port-au-Prince, transporting alternative fuels, especially LPG, makes the fuel
more expensive and less available than charcoal, which is produced all over the country
and available on every street corner and market in even the most remote areas. All LPG
must be transported by truck from Port-au-Prince on very bad roads, adding high
transportation costs to these fuels and limiting the available supply outside of the city,
even in other urban areas such as Cap Haitian. The school visited in Ferier, 1 hour
outside of Cap Haitian on a new paved road is paying 500gd (~$12.5 to transport fuel
from Cap Haitian. LPG in Cap Haitian is sold directly from the Total gas station at
30gd/lb, 5gd/Ib higher than it is sold directly from the pump in Port-au-Prince.

A critical educational issue arose from respondents in that Haitians do not currently
seem to think in terms of a value across time, but rather understand new technology
purchases primarily in terms of their immediate out of pocket cost. A majority of
households are currently choosing to purchase the least expensive stove knowing that it
will not last, and single servings of fuel, knowing that they are more expensive. Though
these consumers know that it is somewhat more expensive to engage in these
purchasing behaviors, they do not seem to have a sense of the how their various
economic choices will play out over time. Focus groups revealed that, even though
consumers could understand fuel savings as a concept, none thought in terms of the
financial savings over time. Once savings over time was demonstrated to participants
using their own fuel cost numbers, their attitude toward stoves, fuels, and prices
dramatically shifted, indicating that including this information in educational campaigns
will be a decisive marketing approach. Education to demonstrate comparative cost
savings over time for different types of fuels, models of stoves, and different modes of
use could create very different actions at the point of purchase

Existing incentives for switching away from charcoal may be able to be leveraged to
increase uptake of new fuels. Consumers in all sectors view charcoal as a dirty fuel that
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is of very inconsistent quality. Many cooks also report feeling dizzy or having headaches
while cooking with charcoal. For many Haitians, the most important benefit in an
improved stove is that is cooks more quickly, positioning LPG an attractive alternative
for many Haitians if the supply chain was developed enough to provide easy access to
fuel. Despite these incentives for seeking alternative fuels, the majority of Haitians use
only charcoal and nearly all Haitians are occasional charcoal users. Thus the incentives
for moving away from charcoal must be carefully weighed against the reality of the
convenience of charcoal use and its ingrained place in Haitian daily life.

The average urban household interviewed consumes 2.27kg of charcoal per day, or just
under 2 marmite/day. This represents 47.29gd/day (~$1.20 US) spent on fuel, which is
28% of the average income of respondents who are employed (average income is
170.11gd/day). Estimates show that rural households are consuming 1.5kg of wood per
day (ESMAP 2007). Charcoal usage among rural households is difficult to judge because
it is based on seasonal variations and is often sold in different quantities (such as
macoute, or donkey sacks), but is likely around 2.18kg/day in the rainy season among
wealthier households.

Though most rural respondents report that wood is more difficult to find, wood is still
gathered close to the house; usually 1-2 hours are spent searching for wood each day.
Nearly all rural households cook in a separate enclosed kitchen and report respiratory
and eye problems from cooking with wood on open fires. Still, because households are
not currently paying for stoves or wood, the incentives to altering behavior and
purchasing patterns remain limited. During the rainy season, the incentive to seek
improved technology is much stronger. Many rural households report that they do not
cook when it rains because the ground and wood is wet. All but 4 households report
using charcoal during the rainy season. In rural areas, charcoal remains an aspirational
fuel. An improved charcoal stove would be well suited to rural needs, but would also run
the risk of increasing charcoal consumption in rural areas.

In urban areas, the price of fuel purchased by marmite has risen 20% since the
earthquake, from 20 to 25gd, while the price of charcoal purchased in large sack has
risen 67%, from 450 to 7SOgd.3 This price increase has eliminated the economic benefits
of purchasing fuel in bulk, which may account in part for the tendency to purchase fuel
by marmite. Further, when purchased by sack, charcoal quality is highly variable and
cannot easily be judged because it is concealed in bags. Those households purchasing
charcoal in bulk, on average using a large sack each 15 days, are consuming more fuel
each day, 2.9-3kg, than households purchasing fuel by marmite. This difference is not
reflected in actual food cooked or uses of the stove, but is likely due to the large amount
of char dust present in each bag.

3 pre-earthquake price per sack cited in “Cooking Fuel Needs in Haiti: A Rapid Assessment.” Women’s
Refugee Commission and World Food Program join report, March 2010.
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Households affected by the earthquake have suffered extreme asset loss and are mostly
unable to recuperate their losses. In May of this year, World Vision did an extensive
survey of 1,901 households showing that, in directly affected areas, 48% of households
suffered asset loss; in camps asset loss is 70-78% (WV EFSA I, 2010).* Cooking supplies
and stoves represent major asset losses for a majority of the houses in the survey. The
Paradigm Project’s survey work found that many of the respondents in Port-au-Prince
who used propane before the earthquake are currently using charcoal and occasionally
kerosene due to the prohibitive costs of repurchasing LPG equipment and the difficulty
in obtaining fuel.

Even with a heavily subsidized price for purchasing tanks, LPG will not be a viable option
for many Haitians due to unstable incomes and perceived safety concerns. For these
most vulnerable groups, a high-quality, affordable improved charcoal stove is likely the
most viable short- to mid-term alternative. While it is currently the case that LPG
required 2gd less than charcoal to cook a standard meal, an improved charcoal stove
will relieve some of the economic burden that using charcoal is placing on their homes
(most households are currently spending 25-30% of their income on charcoal).

3. SMEEs selling food on the street are prolific and constitute a significant portion of
charcoal demand and use in Haiti. An improved stoves, green charcoal and/or fuel
switching program targeted at this grey-market industry could have a major impact
on deforestation rates, user health and economic security.

Current estimates show that there are approximately 12,000 street vendors working in
Port-au-Prince (WINNER 2010).” The majority of street food vendors (manje quit) are
small businesses run by women on their household stoves, which are transported into
the street or market near their homes. The average pot size for street vendors is 50cm
and 42-43 cm diameter. The majority of street vendors use charcoal and will run their
stoves long hours each day, consuming on average 22kg of charcoal/day (ranging from
3.6 to 95 kg/day, with most smaller vendors using 3.6-6kg/day). Surprisingly, street
vendors are also an important source of food for the most food insecure households, for
whom it is less expensive to buy small meals (fried food or hotdogs) on the street than
to purchase food and fuel for one meal.

Street vendors have a wide array of business practices and purchasing power. Smaller
street vending operations purchase cooking supplies in nearby markets on a daily basis
for 250-1500gd (~$6.25 - $37.50), representing small sums of money invested at one
time. 12 of the 29 charcoal users reported buying fuel in daily portions (an average of
4.8 marmite/day, ~5.8kg). This group is making the smallest profit margin and places a

4 World Vision Emergency Food Security Assessment (EFSA) Il June 2010, unpublished preliminary findings
of research conducted from 14-26 June 2010.

5 Charles, Daniel. “Impact de Cent Rechauds au Gas Propane Distribues aux Machann Manje Kwitt.”
USAID/WINNER Haiti, unpublished report, 25 September 2010.
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high value on the portability of stoves and fuel, both because they are transporting their
wares every day and because they are harassed by local police and often need to move
quickly. A version of an improved household stove with a larger burner would be ideal
for this group. Larger street vending operations invest more money in fuel, purchasing
by large sack, but do not seem to invest money in stoves, using multiple inexpensive
recho tol and one-burner rebar stoves (100-250gd/stove). This group would be an ideal
target for fuel-savings education and demonstrations to incite purchases of improved
technologies and fuel. If they understand the financial savings, are offer reasonable
credit terms and can see examples of how a switch to greener technologies would
benefit them directly, they may be tempted to change.

Street vendors also sell barbeque and hotdogs, which are not cooked in households.
Barbeque is cooked in pits and is not viable for fuel switching, as food taste is directly
linked to the charcoal it is cooked over, while hotdogs, which are sold mostly to very
poor households, are typically cooked over propane (this practice is found in
Petionville), though some are also cooked on grills over charcoal stoves (as was found in
Champs de Mars). All hot dog vendors using LPG (only hotdog vendors were found using
LPG) reported that they were renting their grill for 150gd/day (~$3.75/day).

The largest barrier to alternative fuel and new technology adoption in this user group is
the lack of cultural practice in investing in technology. The most common response from
respondents when asked why they had not purchased an improved stove is that they
did not have the money. This is in part due to the relatively high entry costs of switching
to institutional efficient stoves or LPG, but is also a response that indicates that there
has not been sufficient education with this group to incentivize purchase of improved
stoves. In general, there is not currently a practice of reinvesting profits in improving
one’s business. And yet street vendors have little or no overhead, a high degree of
flexibility with their resources and consistent cash flow. 19 of 34 respondents said they
pay for storage, but only 4 of these are paying more than 150gd/week (~$3.75). Precise
accounting is also not a cultural practice among street vendors, so clearly
communicating the economic benefits of improved stoves alone will not encourage
uptake of new technology. Education and awareness of basic business concepts and
possibly demonstrations of those concepts are needed to bridge the gap in
understanding between the general meaning of savings and the applied concept of
savings to their business and life.

As an example of this barrier to investment in new technology, the WINNER study found
larger street vending operations are making up to $5,000USD each month in profit, yet
this group did not seek to purchase LPG stoves, even though the fuel is less expensive
and they could easily (with some basic planning) afford the entry costs for technology.
This indicates that there are large cultural barriers to adopting new technologies and
fuels that will have to be further assessed and addressed through sustained education,
marketing, and incentive programs.
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4. Institutions such as schools and orphanages consume large quantities of charcoal
and other biomass fuel in implementing vital feeding programs. An improved stoves
and/or fuel switching program targeted at this industry could have a major impact on
deforestation rates, user health and reduce the strain on the institutions’ limited
financial resources.

Institutions represent the most pliable sector for introduction of improved technology,
since administrators rather than cooks make decisions about cooking fuels and stoves.
Fuel use is currently a large financial burden on schools with feeding programs. Schools
are not currently receiving aid to assist in purchasing fuel, but could receive a
discounted price directly from the gas company (as was offered to the participants in
the WINNER LPG project) that would make LPG more affordable for their canteens.

The World Food Program is currently feeding 800,000 children each day in public Haitian
schools, providing 150g of rice and 100g of beans in Port-au-Prince and 100g of rice and
50g of beans to students in the North, and is looking to expand their feeding programs.
Private schools also provide food for their students, typically included in their tuition
fees. The WFP only distributes food, but does not provide aid to help finance other costs
of running a canteen; money saved on fuel could be used to better fund education or
provide vegetables to students along with their rice and beans. Private institutions
typically have more fully funded canteens and are more likely to have LPG or other
improved stoves. Based on figures gathered by International Lifeline Fund in September,
schools are using an average of .04kg of charcoal to cook for one student, representing a
cost of .83gd/student for charcoal and up to 32 metric tonnes of charcoal consumed per
school day throughout the program.

As with businesses, institutions may be motivated by the financial benefits of improved
stoves as well as by the ability to cook food more quickly than traditional methods.
Institutions will typically start cooking at 5am and sometimes as early as 1am to be able
to serve large quantities of food to their students. However, here again, the wide
availability of charcoal in convenient purchase sizes would likely overcome the benefits
of improved stoves or alternative fuels requiring a change in purchasing habits.

Rural schools interviewed expressed a disinterest in using LPG unless fuel was provided
for free or at highly subsidized rates, due to difficulty in transportation, unevenness of
supply, and extremely high fuel costs. Outside of Port-au-Prince, LPG is far too expensive
and unreliable to be a viable option for school feeding programs. An improved wood or
biomass briquette stove, such as that produced by Prakti Design in India, would be an
excellent option for these institutions. Briquettes produced by the UNDP in Haiti are
also a less expensive fuel than charcoal and LPG, so the Prakti stove with these
briquettes present large environmental and financial benefits. This cooking system of
ORKA stoves with UNDP briquettes is currently being implemented in 20 schools in Port-
au-Prince through International Lifeline Fund (ILF). The World Food Program and ILF are
seeking funding to bring this system to up to 3,000 school over the next 3 years, in
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conjunction with the World Food Program’s plans to scale up their schools feeding
programs across the country.

Though decisions about cooking fuels and stoves are made at an administrative level in
most institutions, cooks are typically left on their own to prepare the meal. Accordingly,
education on proper use of stoves will be key to achieving projected fuel savings and
improved performance of stoves. In many cases, if old stoves are not removed, cooks
will continue to use the unimproved technology alongside the improved technology for
tasks that they believe new stoves are not well suited for, such as cooking beans or
sauces. Several institutions also cited the cost of repairs as the primary reason for
reverting back to charcoal when their LPG stoves became inoperable. However, despite
the fact that quick calculations reveal that the cost of the repair could be easily
overcome with the continued operation of the more efficient stove, most institutional
administrators were not able to consider the mid- to long-term outcomes in making a
decision to repair or revert to old fuels and technologies. As with any behavior change
within a business setting, the implementer needs to be educated and trained to fully
buy in to the new technology and accompanying behavioral change for the change to be
successful.

5. Urban SMEs such as bakeries and laundries are generally not consumers of charcoal
or other biomass. Though rural bakeries are large consumers of wood, they do not
utilize baking technologies that readily lend themselves to fuel switching or efficient
replacement technologies.

While charcoal use was not discovered in any of the industries visited, wood is
commonly used, especially in rural areas, to power devices in the absence of electricity
(or reliable electricity in urban areas). Members of industry tend to have a much more
thorough grasp of their profits and expenditures than other sectors and were also
energy conscious, in particular bakeries and ceramic producers. The ceramic production
site in Papay closed down due to the large amounts of wood they were burning, and the
ceramic production site visited in Cap Haitian was warming their kilns with wood, but
then continuing their firing with bagasse. More detailed research on the types and fuel
uses of various industries, especially smaller industries in rural areas, where there is no
electrical grid and devastating unemployment and environmental degradation, is
needed to assess other main drivers of deforestation in addition to charcoal production
for consumption in urban areas.

Laundries
In the 2007 ESMAP report, the country’s 170 laundries are listed as a major consumer of
wood, consuming 23,000-26,000 tons of wood per year. 5 laundries in Port-au-Prince

were visited and only 1 was found to use wood in a home-made boiler. An earlier
assessment conducted by Megan Rapp identified 2 out of 3 laundries surveyed using
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wood. In Cap Haitian, 1 laundry out of the 6 visited was using wood. Among the others,
three were using diesel and two were using propane.

Given the small number of laundries in the country and the small proportion using
wood, laundries do not represent a significant source of deforestation and are not the
lowest hanging fruit for investing in technology improvement.

Bakeries

Estimates show that there are 1,300 bakeries in the country consuming 156,000-
208,000 tons of wood per year. This same study estimated that the profit yield of these
enterprises is 3-10% (ESMAP cites Peter Young’s study). Larger urban bakeries, and
almost all bakeries in Port-au-Prince are using primarily diesel-powered ovens.

In rural areas, bakeries form an important source of food for communities and are
exclusively using wood to fuel their inefficient black ovens. It is difficult to estimate the
guantity of wood each rural bakery is consuming. Assuming that a standard unit (packet
or charge) weighs 28kg, bakeries are using approximately 200 kgs of wood per day to
produce bread from 3.2 sacks of flour. Wood consumption among bakeries is intensive
enough that one bakery interviewed had purchased forested land in order to cut and
regenerate his own wood. These bakeries largely sell to local resellers and will service an
extended rural community.

The one rural bakery interviewed that had a diesel oven had made the decision to use
diesel because the owner was a member of Plant with Purpose, an environmental
organization. The bakery ceased using diesel after the earthquake and converted their
oven to a wood-burning oven due to the increased difficulty and transportation costs of
getting fuel to run the generator.

Despite the burden on forest resources posed by rural bakeries, they are not viable
candidates for fuel switching due to prohibitively high fuel costs and difficulties in easily
and reliably accessing fuel. They are also not candidates for technology switching
because the black ovens typically used are large, built-in constructions that are integral
to the production of bread and would be impossible to remove from the location. Still,
modifications to improve the efficiency of these ovens should be sought.

6. Charcoal production is an important source of rural income and the charcoal supply
chain is an unregulated industry that is highly competitive and hostile to external
involvement fraught with corruption. An improved stove or alternative fuel supply
chain would be perceived as a major threat to the industry and its beneficiaries,
creating extreme difficulty in transitioning current beneficiaries into a new supply
chain.
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Including sustainable charcoal production through improved efficiency kilns and
sustainable woodlots will be an integral component of any effort to ease the burden of
charcoal production on the remaining forest cover in Haiti.

Charcoal production is an important source of income rural areas, constituting
approximately 16% of rural income (ESMAP 2007). Many rural households are
occasional charcoal makers, especially around the beginning of school when extra
money is needed to pay school fees and purchase uniforms. Many rural communities
are now exploring sustainable solutions to restore the severely depleted wood stocks in
their areas by pursuing a strategy of cutting trees so that they will naturally regenerate.
However, charcoal produced domestically in this manner represents a small portion of
the charcoal consumed in urban Haiti. There is a large, very corrupt, charcoal trade
emanating from the Dominican Republic that is brought into Haiti in trucks crossing the
border and in small boats leaving near Anse-a-Pitre. Because of the illegal and highly
corrupt nature of this trade, it is very difficult to gather information on its scale or
workings. Estimates are that 70-86% of charcoal used in Haiti comes illegally from the
Dominican Republic, with 37,000 sacks/month coming from the Bahoruco and
Independencia regions (Checo study 2009).°

Charcoal production

All of the charcoal producers interviewed for this report were engaged in some form of
sustainable practices of cutting trees so that they can regenerate. 2 of 6 respondents
belong to environmental groups and all said that they would be interested in planting
trees to increase stocks for charcoal production and learning how to improve the
efficiency of heir production. Current production methods do not involve proper drying
of wood (all reported putting wet wood in kilns during the rainy season) and charcoal is
produced in simple, above-ground dirt kilns that are amazingly ineffcient.

Within Haiti, trees for charcoal are generally cut on one’s own land or a rack is
purchased from which to cut trees. In Gran Goave, racks are purchased by area, while in
the north the trees are purchased in a very similar arrangement. Because measurments
are imprecise, it is difficult to tell how much land is being purchased at what price, but
can be approximated at 3,000-4,000gd (~$75-100) for a little over a hectare (units given
are centimes, which are 1.29 hectares, and carote). Land holders report that trees are
stolen from their land that are not cut so that they might regenerate.

Respondents make on average 10-20 large sacks of charcoal/month that are sold for
200gd in the dry season and 300gd in the rainy season. None report making more
charcoal since the earthquake or that the price they are selling their charcoal has gone
up since the earthquake. All state that rain is the main cause of price fluctuation. The

6 Referenced in “Haiti-style deforestation this side.” The Dominican Sun, 29 October 2009.
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majority of charcoal is picked up by large buyers who transport it to urban centers for
reselling.

No respondents reported knowing of any laws prohibiting tree cutting or charcoal
production, and none reported paying any bribes to cut trees, make or sell charcoal.
Rural charcoal makers will typically form a small association of 3-4 men who will take
turns helping one another produce charcoal in exchange for food (combit). These
production practices and the willingness for charcoal producers to share information
indicates that there is a possibility of giving trainings for improved charcoal production
and in creating larger producer associations.

Charcoal supply chain

The largest beneficiaries of the charcoal trade are the transporters who bring charcoal
to urban centers, in particular Port-au-Prince. Charcoal transportation accounts for just
of 50% of the profit earned on a bag of charcoal.

Charcoal resellers within Port-au-Prince represent the lowest of the commerce class and
make very little profit from their activities. They would greatly benefit from conversion
to resellers of improved stoves, but will be difficult to involve in such activities given
their lack of education and hostile demeanor.
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Annex C

Focus Group Discussion Report:

The 3 focus groups conducted revealed that the Prakti Rouge, a locally made model like
the Recho La Paix or EcoRecho, and the African LPG stove would be preferred models
for use in Haiti. The main determinants in user preference were fuel savings without a
need to change current cooking practices or pots used; durability of the stove was also a
key factor in participants willingness to buy the stove as a higher price. It was revealed
that 500gd (~$12 US) would be the most appropriate price point for a charcoal stove.

The African model LPG stove was well liked by users, and was overwhelmingly chosen
after it was revealed that it would be less expensive to cook a meal than on a charcoal
stove. Still, there were concerns about using propane with children in the house,
especially since many families leave their children to cook during the day. Most
participants also said that they would continue to cook with charcoal to supplement
their LPG use. An appropriate price for an LPG stove with tank and burner was
determined to be 1200gd (~$30 US).

Focus Group 1, charcoal stoves, GrassRoots United, 6 October 2010

This focus group was primarily to gauge user preferences for improved charcoal stove
technology. A controlled cooking environment was set up to provide equal amounts of
charcoal and food and equivalent pot sizes to each group cooking on various stoves. This
control allowed users and facilitators to easily compare stove performance and the
capacity for each stove to effectively complete the cooking task. As with all focus groups
and tests run in Haiti, the cooking task is a pot of riz collee (in which beans are first
cooked, then spices fried in a cast aluminum pot, beans are added to the pot and
brought to a boil, then rice is added to finish cooking). 7 stoves were used during the
focus group:

- Two traditional stoves: recho toll and recho fer

- Prakti rouge

- EcoRecho, a locally made Jiko

- Two Lanny Hanson stoves: the short and tall

- Envirofit charcoal

11 cooks were present for the discussion and stove testing. These cooks came primarily
from permanent dwellings near Clercine, although 4 were living in camps; the cooks
primarily use charcoal in their daily cooking, with 5 occasionally using wood collected in
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the area 2-3 times each month to save charcoal and when they don’t have money to buy
charcoal. All but 3 participants are buying charcoal by marmite at 25gd; those buying by
sack will pay 750gd (it was 500-600 before the earthquake) for a large sack that lasts 15-
22 days. The price of charcoal may be slightly higher in rainy season or in some places,
but the price of a marmite generally does not change as it is already a premium priced
item at small volume sizes. Participants cook in their back yard and will place their
charcoal stove inside when it rains, in camps, cooking takes place in a covered space
near the tent. The family sizes ranged from 3-10, with 7.1 the average household size.

Before and after cooking, fuel savings and durability were the most important factors in
stove choice. 500gd was determined to be the price point for a very good and durable
charcoal stove. Participants favored the EcoRecho and Prakti Rouge after cooking and
learning the fuel savings because these two stove cooked the meal normally; the two
Lanny Hansen models were not liked because they did not properly cook the meal, even
though they saved much more fuel than the others. Comments for each stove are
below:

Traditional toll: Two participants preferred this stove before cooking
because it can be used with both charcoal and wood, none did
after cooking. They also like that this stove can take many pot
sizes and because participants are accustomed to it.

Recho fer: This stove was also liked because it can burn both
wood and charcoal, and it preferred over the recho toll because it
is more durable. Cons include its wasting fuel when it is windy.

EcoRecho: 5 participants chose this stove both before and after cooking.
Participants like the shape of the stove and it cooks well. Problems with
the stove are that the ash has problems clearing (it needs more and bigger
holes) and that participants believed big pots won’t work well with the

stove due to instability concerns when big pots are placed on the small
head.

Prakti Rouge: This stove was well liked by all participants because it looked
modern and was perceived to cook fast.

Lanny tall (CharBeau): 1 participant wanted this stove before cooking; 3 liked the
stove after cooking. It was liked because it cooked the meal quickly and
would be a good stove for making stew, bean sauce, and boiling water. It
is very fuel efficient. The cons were that it can’t cook rice (the rice was
mushy).

Lanny short: This stove would be good for boiling water, coffee, making stew
and bean sauce because it doesn’t use much charcoal. Before cooking,
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participants were very unsure of how the stove would work (this was also true of
the Lanny tall). The main complaint was that the pot was too thin and that it
needs to be stirred continuously. The food made in this stove was not
considered edible.

Envirofit: The cook on this stove took it apart and cooked the beans directly on
the open charcoal base, but the stove was still unable to finish the
cooking task. It did reach high power with the top on for a portion of
the cooking tests and was determined to be good for making liquid
food and heating water.

General commentary: Participants were drawn to the stoves that were functionally
intuitive, burned charcoal (the most familiar fuel source), and which lent
themselves to familiar cooking practices. There is a strong attachment to the
chodye (rice pot), so any technology that does not allow them to use their pots
will not be liked or used for the most fuel-intensive cooking activities.

Focus Group 2, charcoal, wood, gas stoves, ILF cooks, two days: 13 October 2010 and
28 October 2010

This focus group, divided into two days, was conducted with the cooks at International
Lifeline Fund (ILF) who used each stove for CCT testing. These cooks have had
experiences with multiple improved stoves, and so are best equipped to make detailed
comparisons on all stove models and their comparative functioning. Each cook was also
able to cook on each stove multiple times and see the stove work over many days of
testing and through many meals, so they were able to give more detailed and consistent
feedback of trends they saw in stove performance and their ease of use after growing
more accustomed to the cooking device. These cooks also represent a target
demographic for improved stoves, since all are living in permanent dwellings and are
making a steady income ($S75US/week) and are all using charcoal.

The following results are presented as user feedback on each stove tested during the
CCTs, divided by type of fuel used:

Charcoal:
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Prakti Rouge: Generally well-liked stove because it is fast, attractive, and saves fuel.
Cooks liked this stove used with a bit of wind to help it heat up faster and to help
clear the ash. Complaints are that the handles are too small and it becomes hard
to move when it is hot because your hands touch the hot body. Cooks would like
this stove to be available in more sizes, particularly a larger size to cook food for
10 people. There were some concerns about the durability of the pot supports.

Envirofit Charcoal: This stove was not at all suitable for the cooking task. It was
impossible to clear the ash and the bottom would fill up and clog with ash before
the cooking task was completed, so that users had to take apart the stove and
dump the ash between cooking the beans and the rice. The stove, and especially
the feet, which had to be handled to dump over the stove, were extremely hot
when the ash had to be dumped. It was also very hard to reattach the top to the
bottom, especially when the stove was hot in the middle of cooking. It was often
the case that more charcoal needed to be added in the middle of cooking rice,
which also made the rice mushy (a serious complaint among Haitian cooks —
mushy rice is considered inedible). The stove does not hold enough charcoal to
complete the cooking task. Other complaints include that the grate is already
corroding after a few uses and that the food only cooks in the middle of the pot
so that food on the outside of the pot doesn’t cook (food cooks unevenly); it
might be suitable for small pots (something Haitians do not use). The airflow
piece at the bottom is also very difficult to use, especially for older people since
it is very hard to see and you must get very low to the ground to see it; it is hard
to tell when the airflow door is opened or closed. Another major concern was
the stability of the stove. It was deemed unsuitable for making maize, the second
main staple of the Haitian diet, which is vigorously stirred. Some suggestions for
improving the stove included adding handles to the bottom to make dumping
ash easier, making the feet longer (the stove higher), and having an airflow door
more like the other improved stoves.

CharBeau: This stove had mixed reviews. It was deemed unsuitable for the cooking task
and for cooking rice in general, but did receive some support for making liquids
and soups, which are cooked for breakfast and dinner. There was an interest in
being able to take off the top part of the stove to use the bottom with their
chodye (cast aluminum rice pot). One cook who was able to cook the rice so that
it was edible said that she had to change her cooking practice to constantly stir
the rice, and felt like this made her a slave to the stove. Complaints about the
stove are that it is hard to get the pot out of the chamber, which is dangerous
when the stove is hot because cooks get burned. The main complaint was that
the pot is too thin and burns the rice, but that it would be suitable for making
coffee, soup and bean sauce. Another complaint is about the specificity of its
pot: if you lose the pot, it would be very hard to find another one that would fit
it. Cooks liked that it was fast and saves charcoal. Suggestions for improving the
stove are to create a larger circumference pot, to create a second pot skirt that
could use a chodye or could make the stove wider and the pot shorter to be
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more like a chodye. It would also be important to sell the pots in case one got
lost.

Recho Mirak: This stove is ‘not a miracle.” It needs wind to work, but this may be
because the pot is sitting directly on the charcoal and choking the fire (the
original Mirak had pot supports). It is not very fast or efficient. They like that the
skirt protects the cook from hot ashes being blown by the wind.

EcoRecho: The impression of users (proven false by all local and
international tests conducted) is that this stove uses more charcoal
than the traditional stove. A major complaint is that the pot does
not sit evenly on the pot supports, that it needs wind to light, that
the heat doesn’t stay concentrated and transfer to the pot because
there is too much space between the charcoal and the pot, and
that the ash does not fall through the holes easily. Users like the ceramic and
believe that ceramic concentrates heat, but that in this model the ceramic looses
its purpose with such a large opening and gap between the pot and charcoal -
most of the heat gets lost to the wind. Some suggestions for improvement are
to make the holes slightly larger and to have more holes for ash clearing, to
reduce the gap between pot and charcoal, to create a skirt to hold in heat or an
inset pot. The top and pot supports need to be changed and the model needs to
be standardized for users to want this stove.

Recho La Paix: Users like this stove because it is fast and saves fuel and cooks the food
well. Users believe its efficiency is due to the design of the top. The main
complaint about this stove is its appearance: it needs a higher quality metal
and the liner needs to be tested for durability. When the stove is hot, the
handles get very hot and the stove is a bit too heavy for user preferences.

Price point questions show that all 10 cooks would purchase the Prakti Rouge and the
Recho La Paix (with a durability guarantee of 8-9 months) for 300gd (~$7.50 US),
while 8 out of 10 cooks would purchase the CharBeau for this price. For 500gd
(~$12 US), all recipients would purchase the Prakti Rouge with a durability
guarantee of 1-2 years, 9 of 10 would purchase the La Paix with a 1 year
guarantee, and 4 of 10 would purchase the CharBeau because they make a lot of
soup. It was noted that at 500gd, the stove was considered a luxury item (there
is no cultural practice of buying expensive charcoal stoves). At 700gd (~$17.50
US), all cooks initially said that they would not purchase a charcoal stove but
would buy a kerosene stove. When it was shown that an improved charcoal
stove would pay for itself in one month and the additional savings could be used
for other needs, all cooks said that they could see this but that none had thought
to make this calculation themselves; they then agreed that they would pay
700gd for the Prakti and 9 of 10 would buy the La Paix (one would not because it
was too heavy); no one would buy the CharBeau for this price because they
would have to purchase another stove to cook rice. Some cooks said that for
900gd they could buy a Bipti Cheri, but there was a great deal of confusion about
the price of gas and expressions of concern for LPG explosions; the one cook
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who had a Bipti Cheri stopped using hers for safety concerns (see gas focus
group for further user feedback).

General commentary on charcoal tests: Haitians are very particular about the quality of
their rice, and are adamant that rice can only be cooked in a very particular local cast
aluminum pot. It will be next to insurmountable to change the Haitian method of
cooking rice. For all stoves, charcoal needed to be added between cooking the beans
and beginning the rice.

Durability was a major determinant in users desire to purchase a stove. Users
would like a guarantee on the durability of a stove for at least one year.

Wood
Envirofit Wood: This stove was liked because it cooked fast, saved fuel, and
was attractive. It was particularly hard to light and smoked more than
others and blackened the pots more quickly. The handles were liked, but
they got hot when the stove heated up.

JikoPoa: This stove holds heat in well and cooks fast and well. The smaller

inner skirt was big enough to hold the pot used for the test. All
cooks believed the size was well-suited for Haitian cooking needs
(big enough to cook for 10 people). This stove smoked less and
blackened the pots less than others. Cooks also liked that the fuel
shelf was attached so that it wouldn’t get lost and that the handles
did not get hot.

Prakti Blue: This stove was not well liked because the heat of the flames did not
distribute well around the pot but stayed concentrated on the middle of
the pot. It was also necessary to make a makeshift fuel shelf to hold the
wood up. It was also not suitable for use with very small pieces of wood, as
they burned too quickly, though cooks did not feel that the stove used
more fuel than others and one cook used large sticks for higher power and

then simmered with small sticks.

Local mud stove: This stove was not liked because it smoked more than others and
blackened pots. The clay does not seem durable because it is not protected with
metal like the others and there were even fears that the stove would break
under the weight of the pot in the middle of cooking on it. It does
cook food well and the size of the pot is not a problem. It is
interesting to note that cooks used the StoveTec shelf with the
stove because they liked that all other stoves kept the wood
burning above the ash. They also believe that the pot sits too close
to the skirt, which may cause it to smoke more and blacken the pots.

StoveTec 2-door: This works better with wood than with charcoal. Cooks
used the skirt to cook the beans, but not for the rice pot, since the pot is
too big for the skirt. Note: cooks all have a StoveTec and have done
multiple trainings for this stove, hence the short discussion.
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Price questions show that two would purchase the Envirofit because it was good looking
and easier to light than the JikoPoa (cooks expressed a willingness to work
harder to keep their pots clean in exchange for a more attractive stove). 3 would
choose the JikoPoa, and one would purchase the StoveTec. More detailed pricing
information was not obtainable because the cooks do not use wood in their own
homes.

Gas Stove:
African LPG: This stove was faster than all other gas stoves tested, but was not generally
liked. Complaints included that the fire was too strong and produced a
very big flame that frightened some cooks. There was also a concern that
the fire was too close to the tank, thought this was later revealed to not
be a fear but a possible explanation for why the flame was so large. Cooks
liked that it was possible to control the fire, but the control knob is hard to
access because the iron skirt gets very hot and the knob is far inset to that cooks
burn themselves on the skirt and the pot itself, which is sitting over the knob. It
is also very difficult to see the flame in order to control it. The size and stability
of the stove were well liked, though it was not liked that the stove could not be
used for frying an egg with the skirt.
Kerosene (Chinese green): This stove was not well liked. If you don’t
properly feed the wick, it blackens pots and always needs to be
full of gas to really work well. It is also not as fast as the LPG
stove.

Kerosene improved (small tank with burner — new design): This stove is
very fast: it only took 4 minutes to bring the beans to a boil. It was very hard to
control the fire (when try to turn it down, it often goes out) and it is hard to use
because there are many technical aspects to the stove; but once you really know
how to use it, it works very well. It comes with a pump to pressurize the fuel that
must be pumped a great deal to make it work (it is possible to hang the gallon up
so that the pump is not needed). There is also concern that the burner where the
pot sits is unstable.

Prices for the stove were not discussed, but 4 out of 7 would buy the small, improved
kerosene stove and 2 would buy the African LPG stove. One cook said she would
not like to use gas at all. When asked if cooks would like a propane stove like the
small kerosene stove, none said they would because of concerns about the
safety of LPG. There was not a strong desire among the group to use LPG
because of there are not many places to fill the tank and it is necessary to
transport the tank to refill it (it is easier to buy kerosene because it is not
necessary to go with the tank).

The concern about the safety of LPG was discussed at length. While we do not have
survey data capturing this information, cooks described that many households have
their children cook the midday meal while the parents are at work, and there are
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legitimate concerns with leaving children alone to use LPG. Adults are also afraid to use
LPG and all cooks reported knowing someone who was badly burned by an LPG
explosion. The main barrier to LPG adoption is fear, because the slightest mistake can
cause an explosion. The main cause of explosions is that people open the gas on the
stove and then go into another room to open the tank and return to a gas-filled room to
light the stove, causing an explosion. | have personally seen this practice in 3 of 4
observations of Haitians using propane. If | had not been by the stove to turn of the gas
in the person’s absence, there would likely have been a fire (each time the person came
back and unthinking lit a match before smelling for gas or checking the stove to see if
the burner was open). It also happens often that someone will turn down the gas
without turning it off and leave it to leak into the room. There is also a concern that the
heads (valves) of tanks will leak. It was decided that a small table top two-burner stove
(like the stove already available in Haiti) would be a better stove option for people that
have good sense.

Focus Group 3, improved charcoal v. LPG, Delmas 33, 29 October 2010

This focus group was held with 8 women from permanent households and a couple of
camp residents near Seneas camp at Delmas 33. Household size of participants ranged
from 4 to 14, with an average size of 7.38 people. Participants reported cooking 2-3
times each day. All were charcoal users only. The two stoves compared were ILF’s Recho
La Paix, an improved charcoal stove that is being produced in Haiti, and the prototype of
the LPG stove that is currently being used in Senegal.

Before lighting the stoves, 3 participants preferred the La Paix because it would not be
dangerous for their children to use or be around, they believe it will use less charcoal
and cook more quickly than other available stoves, and it can accommodate a larger pot
than the StoveTec (the other improved stove they have seen). There were no negative
comments regarding this stove.

5 participants preferred the LPG stove before lighting because it was something new to
use and presented a rise in household status, it cooked faster, and it is a good size for
cooking large Haitian meals. One woman who chose this stove said that she has her
children do the cooking sometimes, so would continue to use charcoal alongside this
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stove because she would not want her children to use this stove. Those who did not
choose this stove preferred charcoal because they already know how to use it and are
not accustomed to using gas.

The main benefit cited for preferring LPG was that it cooks more quickly. The moment
the stove was lit, the beans could go on the fire, versus a 10 minute delay to begin
beans on the charcoal. The beans on LPG came to a boil 15 minutes faster than the
beans on the charcoal pot (representing a 5 minute faster boil time, subtracting time to
light the stove). Despite the difference in time to start and boil, the two pots of rice and
beans finished at the same time. In the post-cooking discussion, one cook noted that
LPG would also save time that is spent each day going out to buy charcoal, bwape, and
lighting the stove to begin cooking.

Observations and comments made during the cooking was that the LPG stove was very
easy to use and that participants felt they could easily work the control knob and see
the flame was lit (it was also easy to hear that the stove was on). Participants using both
stoves had a tendency to run them at very high power and needed to be informed of
why they should turn them down after the pot began boiling. Between cooking the
beans and beginning the rice, participants turned off the LPG stove without being
prompted. There was a concern expressed about the availability of 6kg tanks like the
one used, since they are not readily available and tank exchange is poorly regulated and
you can often be given a tank with a leaky head.

After cooking, 3 participants said that they would choose the LPG stove over the
improved charcoal stove. They expressed that the price to refill the tank would not be a
problem, that they didn’t have any real fear about using the stove, and that they could
cook anything on the stove, but would still continue to use charcoal to supplement their
LPG use (to cook beans or have another burner). Other participants admitted that if they
could exchange this tank for a full high-quality tank in their neighborhood, they would
like to use propane, but it would still be easier to have enough money to buy charcoal.

5 participants chose the La Paix after cooking because it was easier to transport (and
certainly to transport the fuel) and much easier to find fuel (it can take any fuel, i.e.
charcoal, that can be purchased anywhere), it seems to be just as efficient as the LPG
stove, and it uses less charcoal and cooks faster than the traditional stove. Their main
reason for preferring this over the LPG was that it was easier and cheaper to find fuel for
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the stove. Their main complaint was that the handles are too short and become very hot
during cooking, making it difficult to move and dump out remaining charcoal.

For the final stage of the focus group, the price of the fuel required to cook each meal
was calculated, showing a cost of 11.2gd to cook the meal on LPG and 12.8gd to cook
the meal on the improved charcoal stove. This information surprised all the cooks and 7
then said that they would prefer to use the LPG stove over the charcoal stove. One
participant said she would still choose the charcoal stove because she had small children
(she was the one representative of a young mother in the group).

Price point questions revealed that 5 participants would be interested in buying the La
Paix for 500gd (this was revealed to be the most appropriate price for a charcoal stove),
but that it should have a 1.5-2 year durability. All participants said they would prefer the
La Paix to a small kerosene stove, which can be purchased for approximately the same
price. For the LPG stove, 1200gd seemed to be the most reasonable price (7 participants
said they would be able to purchase this). All 7 would want a monthly program for
financing their purchase of the stove, though one said she would try to get enough
money to purchase the stove outright (this woman was most adamantly in favor of the
LPG stove).

When asked what they would prefer if charcoal was cheaper than LPG to cook a meal, 6
participants said they would prefer to purchase charcoal, revealing that cost savings is
the most important factor in fuel use.
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Haiti Stove
and Fuel
Inventory

Household
charcoal

Institutional

Stove

Traditional

Fer

Mirak

EcoRecho

Recho la Paix

Prakti Rouge

CharBeau

Envirofit
Charcoal

Kerosene

African LPG

3-stone

Charcoal

Colgan

ORKA briguette

LPG institutional

Annex D

Fuel
cost/kg Fuel savings
food Efficiency over baseline Stove Cost Durability

100gd ($2.50) 1-3 months

250gd 2

burner: 500gd

3 burner:

1000gd

*pricing

extremely 1-2 years
liner: 1-3
months,
skirt: 5

250qd ($6.25) vears

$12.50 1-2 years

currently being

aiven away 1-2 years

$23 3-5 vears

500-600ad 3-5 years

Production
Capacity

widely available in
markets; artisan
produced, uneven
quality

widely available in
markets; made by
artisans

difficult to find;
extremely variable

quality and desian
currently

limited/hand
produced of uneven
quality; taking steps
to standardize
manufacturing

currently producing
25/day

imported from China

Comments

in some rural areas,
bottom grate will be
replaced; typically
discarded when broken

in rural areas, stove is
repaired and can last over
10 years

very inconsistent design;
market potential is likely
no longer viable

testing various brick
mixtures for durability

too much behaviour
change required with this
model, but an in-set pot
may still be a key element
of efficient stove design
not viable; Envirofit has
created a new charcoal
design that is extremely
efficient and likely suited
for the Haitian cooking
task

generally disliked, even
though this stove
represents a higher socio-
economic status;
considered a very dirty

households with some
disposable income or that
lost their LPG stove in the
earthquake and have not
been able to recapitalize

also appears as a built-in
stove with wood few
through the side. This
may be slightly less
efficient due to eneray

same set of variations as
wood stove; often built-in
concrete model



Available
Fuels

Wood

Charcoal

Kerosene

LPG

Briquettes

Quantity Sold

standard units of
28-30kg (called
‘large packet,’
‘charge,’ and
‘macoute”)

marmite
(occasionally
other single
servings), small,
med, and large
sack, macoute

available in any
quantitiy; most
commonly
bought by gallon
or ‘coke’ (1L)

Bip (5Ib), 12lb,
25lb, 50Ib, 100lb

Price per
unit Availability
mostly special
vendors selling
to
institutions/ind
ustries in rural
100-250gd areas
(typically (households
100gd for collect); not
institutions typically sold in
and bakeries) urban areas

marmite: 25-

40gd (mostly

25) (before

earthquake

20gd); med

sack 500-

600gd urban; very widely
large sack available
750gd urban; (multiple
250-300gd vendors on
rural (price is every street

slightly higher and on all
in rainy roads and
season in markets in
rural areas)  rural areas)
at all gas
stations;
sometimes
sold in markets
112- (used mostly

125gd/gallon for lighting)

not widely
available;
some small
vendors to
about exchange
24gd/lb tanks
(30/lb in Cap (customers
Haitian); complain that

transportatio they will often
n for tank get leaky tanks

exchange as exchange)
represents a and some gas
minimum station will

50gd markup refill tanks.
(up to 500gd Outside of PAP,

for more
tranportation expensive and
to rural difficult to
areas) access
limited: MPP
production

stopped, UNDP
1gd/briquette production
(MPP currently at
briquettes at  2000/day
6gd/briquette (sclaing up to
) 30,000/day

Production

not possible to
gather
information on
wood cut for
large resell

mostly
peasants in
rural areas as
full-time
employ and to
raise extra
money (East
and La
Gonaves likely
largest
producers);
most supply
comes illegally
from DR

hand pressed,
material
collected by
hand

Supply Chain

peasants
cutting wood as
specialized
vendors

sold on
roadside and
markets in rural
areas and
transported to
cities by truck;
highest profit to
transporters

Very limited,
nonexistent in
rural areas.
Transport is
typically costly;
50gd to
exchange tanks
in PAP, up to
500gd/tank in
rural areas. All
LPG is
transported by
truck from PAP

none (ILF
currently
distributing to
school(s))

Primary
users

rural
schools with
feeding
programs,
rural
bakeries,
rural
households

urban and
rural
households,
urban
schools with
feeding
programs,
possibly
other
industry (no
bakeries or
dry
cleaners)

urban cooks
and rural
households
(for
lighting)

wealthy
urban
households
and some
schools and
businesses
(bakeries
and
laundries)
1 school
feeding
program in
PAP (soon
to be more
when 80
stoves
delivered)
and MPP
center in
Papay
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LPG Consumption in Haiti

LPG consumption over the past 10 years is estimated to have been flat at around 15,000
tons annually, or about 1.7 kilogram (kg) per person based on current population of
approximately 8.3 million people. Eighty percent of LPG consumption is believed to be
in the capital city of Port-au-Prince. Though Haiti does not maintain official figures for
LPG imports, reliable figures come through interviews with the two LPG importers,
Sodigaz and Total. Sodigaz is the LPG operation of Dinasa/National, a diversified
Haitian petroleum company, and Total is part of the French oil major Total. Despite the
steadily rising cost of biomass cooking fuels, such as charcoal, LPG consumption has not
grown because of the lack of a required regulatory framework, the comparatively high
initial cost to users of LPG equipment, a laissez-faire and anarchic market place, and
insufficient investment, especially in cylinders and distribution, by industry. The growth
of the LPG market in Haiti continues to struggle despite higher cost of charcoal compared
to LPG.

LPG Distribution in Haiti

The introduction of micro-filling by Total in 2005 profoundly altered the LPG market by
changing the conventional model of cylinder exchanges for partial filling of “owned”
cylinders. Five years after Total introduced micro-filling, sales through micro-filling
stations account for most of the residential market.

The growth of sales through micro-filling stations arose to address the problem of
affordability. The efficiency and assumed attractiveness of LPG versus charcoal or wood
is often cited in terms of energy output, such as equivalent tons of oil (TEP), mega joules
(MJ), or calorific value. These comparisons favor LPG on a cost per use basis. Currently
in Haiti, the cost of LPG to a household to meet its cooking needs for a meal is cheaper
than its biomass equivalents. The fuel costs of a meal cooked with LPG costs $0.28
versus $0.32 with charcoal. However, these comparisons ignore the income and cash
flow timing realities of most poor households. Even assuming that users had LPG
cooking stoves, the required minimum purchases for a full 3 kg cylinder, the smallest
available cylinder, are still beyond the reach of many poor households. For the poorest
households in Port-au-Prince, the reference price must be the cost of a marmite, or the
handfuls of charcoal sold on nearly every street corner and which are enough to cook one
meal. The partial filling of cylinders at micro-filling stations addresses the availability of
funds and mimics how small amounts of charcoal, or marmites, are purchased.

While micro filling practically addresses the affordability issue, the unregulated
conditions under which micro-filling operations emerged have hindered overall growth of
the Haitian LPG market. The French oil major Total first introduced micro-filling
stations to Haiti in 2005, and other LPG players, such as Sodigaz, Canez Distribution,
Ecogaz, and smaller distributors quickly adopted the model. Without strong commercial
and technical standards in place, the micro-filling model can lead to developments, such
as end user ownership of cylinders and cross-filling of cylinders by any distributor. In
Haiti, both developments occurred and have hurt the LPG market (no growth).
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The shift in cylinder ownership was not the intention by distributors such as Total.
However, under the micro-filling model, where a cylinder may never be exchanged
because of partial filling, end users may believe they own a given cylinder rather than
having the right to use cylinders, which are normally exchanged with the supplier. This
confusion over right to use versus ownership may have contributed to end users filling
“their” cylinders at other distributors (cross filling). Once a cylinder has been filled by a
competitor, the original company will no longer fill, maintain, or assume the liability for
the cylinders, which become a safety hazard.

Cross filling, considered a predatory behavior among distributors, discourages new
cylinder investment by distributors. In the case of one distributor, Total actually removed
its cylinders from the market in 2008 and focused on bulk sales to other distributors and
small bulk sales directly to industrial customers. Sodigaz and other distributors supply
the residential market primarily through the micro-filling station system.

In addition to the overall quantity of cylinders falling after Total removed its cylinders,
cylinder quality is deteriorating. Of the 100,000 estimated cylinders in the market, as
much as 70-80 percent may need to be scrapped. Ownership of cylinders by end users
means that customers do not exchange cylinders, which can then be inspected, repaired or
disposed of by the distributor as a normal part of operations. With the loss of routine
maintenance, average cylinder quality has fallen and resulted in a very high percentage of
substandard cylinders in circulation today. In current practice, non-replacement of
cylinders is the norm and a cause for concern as the existing and deteriorating stock of
cylinders becomes increasingly unsafe.

Challenges Facing LPG use in Haiti

Several changes are required to expand Haiti’s LPG consumption to its potential, which
according to existing distributors could be as high as 150,000 tons annually, or a 10-fold
increase from current levels of 15,000 tons. The most important of these conditions is the
introduction of legislation and practices governing technical standards and commercial
practices.  Without these standards, industry is unlikely to invest in required
infrastructure and equipment for importation or in downstream distribution (retailers)
required to reach the total addressable market in even Port-au-Prince. Other issues that
need to be addressed include a reduction in the initial cost to users of LPG stoves and
equipment, creation of demand through advertising and public awareness campaigns,
training in safe operations and handling by end users, and building small business
capacity within the distribution chain and among end users is required.

LPG Sector Legislation and Rules — International Standards and Procedures

The following is a summary of international standards and guidelines for the LPG
industry as defined by the World LPG Association (WLPGA).

Industry Practices

The issue of ‘metal management’ describes the multi-functions of purchasing, supplying,
maintaining and controlling cylinders and other containers used to store and transport
LPG. LPG distribution, in particular LPG cylinder distribution, is unique in the energy
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industry. LPG is one of the very few common consumer products sold in a metal
container that is often more costly than the product itself. In the distribution system many
parties may physically handle the cylinder before it reaches the customer. Once the
cylinder of LPG has been sold, the seller (who is frequently the cylinder owner) has no
direct control over its subsequent use. This makes the importance of maintaining the
cylinder or container integrity throughout the distribution chain an integral part of
customer safety.

Some unscrupulous players elect to fill cylinders owned by others, steal others’ cylinders
and pay little or no attention to proper procedures for filling and handling LPG and
related equipment. Equally important, once the cylinder leaves the direct control of the
owner, there is no guarantee as to when or if the cylinder will be returned. Yet, the owner
is exposed to the risk that misuse of the cylinder could result in injury to personnel, loss
or damage to property, and loss of customer business. Accidents caused by circumstances
or people beyond the control of the owner can expose the owner to severe liability claims,
damage the reputation of the owner, and damage the reputation of the industry.

These aspects of the LPG industry make it of special importance that the market
framework within which the LPG is sold and delivered ensures that cylinders and
containers are properly maintained. Maintenance of the cylinder and container is the
responsibility of the owner; proper and safe use is the responsibility of everyone in the
distribution chain including the customer.

The Role of Government

Government plays a vital role for the LPG industry. Two essential areas of government
involvement are the elimination of bad practices and providing a competitive business
climate.

Elimination of Bad Practices

While industry works to provide a sustainable modern energy supply, government should
be aware of, and work to rectify, some of the more egregious practices of unscrupulous
operators including:

e Poorly designed plants can result in unfair competition due to lower capital outlay
by unscrupulous operators, and greater safety risk to employees, customers and
the general public.

e Inadequately trained staffs lead to a high-risk environment, operational errors, and
endangerment of customers and the general public.

¢ Allowing unauthorised premises to operate. It is essential LPG plants operate in
accordance with approved procedures adapted to their environment.
Unauthorised operation can lead to inequitable competition, the encouragement of
bad practices by others, sub-standard equipment in service, danger to the general
public and governments being deprived of legitimate revenue.

e Use of unsafe containers (cylinders and tanks). LPG containers when constructed
to established codes are durable and have a long useful life. When no longer
safely usable, they should be made unserviceable. The use of unsafe containers
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results in unfair competition, a serious risk to the general public, and possible
litigation for reputable manufacturers.

e lllegal filling of cylinders. One of the more destructive practices in the LPG
industry is the illegal filling (pirate filling or cross filling) of cylinders by
someone other than the cylinder owner. This dangerous practice can result in

1. No control over the condition of the cylinder.

2. No control over the quality or quantity of the product in the cylinder.

3. Serious risk of damage or injury to those handling including the customer.
4. Inequitable competition.

e Under-filling of cylinders and containers can be a deliberate act or one of
negligence.

e Poor maintenance of trucks, plants and containers.

Provide Competitive Business Climate

For the LPG industry to fulfill its role, it must operate within a framework of ‘good
business practices’. It also must rely on the establishment and enforcement of sound
governmental practices that

1. Ensure common rules for all participants in the market equally applied and

enforced.

2. Clearly define the rights and responsibilities for all participants including the
customer.

3. Offer those with investments an opportunity for financial return on those
investments.

4. Provide a redress for those aggrieved by “bad practices’.

For private business to bring the benefit of LPG to those wanting or needing its products
and services there must be a ‘level playing field” where the rules are the same for all
players. Only then will business take the risk of investment, provide jobs, and contribute
to the economic welfare of the communities in which it operates. A business climate that
favors some over others, either by lack of enforcement or inequitable enforcement of
regulations, will ultimately prove a disincentive to the legitimate operators and encourage
a drop in industry standards.

Industry Associations

LPG industry associations, a common feature of LPG businesses worldwide, have an
overriding objective of creating an environment for developing the LPG business in a
safe, consistent and efficient manner. An industry association provides an opportunity for
all the major stakeholders to discuss issues relating to safe standards of operation, good
business practices and to act as the common voice of the industry. Industry associations
liaise with the national and local regulatory authorities. They may also produce standards
and codes of practice in a self-regulating environment.
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National and Local Authorities

National and local authorities ensure that a good legislative and regulatory framework is
in place and enforced. Such a framework includes appropriate regulations and proper
enforcement. These should be supported by codes of practice and technical and safety
standards for all parts of the business, from supplier to appliance manufacturer to user.
These codes and standards may frequently be adopted from other recognized
international codes and standards rather than have them developed. In the absence of
adequate regulations or proper enforcement, a self-regulating LPG industry can work
very well with the commitment and cooperation of all stakeholders.

There is also an important obligation of governments to inspect and audit operations,
advise on any non compliance and to identify and close down those illegal activities that
jeopardise legitimate businesses and the safety of the general public.

National and local authorities often have the authority to issue licenses and sanction
approval for new or existing LPG storage, handling and distribution infrastructure. In
order to ensure safe practices are maintained, it is important that authorities enforce
regulations equitably and allow marketers/suppliers to seek redress against theft or
misuse of their equipment.

As detailed later in this document, allowing marketers/suppliers to control equipment,
cylinders and LPG storage facilities in which they have invested, allows them to generate
a return from their investment and gives an incentive for them to ensure these are safe for
use by customers.®

Regulatory Situation in Haiti

Haiti has no legislation or rules governing the LPG sector. As noted above, in some
developing countries, most major installations belong to one or two large international
groups, which establish de facto standards in lieu of official country standards or
regulations. While international oil majors are more likely to apply strict technical
standards to protect their own assets, voluntary adoption and adherence to technical and
commercial standards by national operators may be highly variable.

In Haiti, the lack of technical or commercial standards has created safety issues and
allowed predatory business practices that have retarded the market and kept consumption
flat at 15,000 tons annually for the past 10 years. The introduction of micro-filling
stations by Total in 2005 was a reasoned approach to improve the affordability of LPG to
a population accustomed to buying charcoal in amounts small enough to match daily cash
flow. Unfortunately, in a market without legislation or rules, the micro-filling model
opened a Pandora’s Box of technical and commercial problems. Other distributors
quickly replicated the model and built installations that did not adhere to any
internationally recognized technical standards.

! World LP Gas Association (WLPGA),
January 2008

USAID Haiti Efficient Stoves & Fuel Use Report 6



The purpose for legislation is safety, and standards can be quite prescriptive in regard to
installations, civil works, storage tanks, cylinders, valves, vehicles, certifications,
inspections, commercial practices, and much more. In Haiti, even the most rudimentary
standards of practice related to proximity of filling operations to people, proximity to
other potentially hazardous operations, equipment maintenance and certification, and
equipment operation are largely nonexistent. Sodigaz, one of the main LPG distributors,
does not permit its micro-filling station employees to fill cylinders to normal (full)
capacity, indicating that it recognizes the hazards of the current system.

Beyond the creation of safety concerns, the lack of rules has discouraged investment,
especially in cylinders, which is required to grow the market. In the case of Total, not
only does it not invest in cylinders, it removed its cylinders from the market in 2008
because of uncontrolled cross filling of its cylinders by other distributors. In developing
markets, LPG marketers often discount the cost of cylinders to customers, which cannot
afford the full deposit. For example, Total was discounting the cost of a 6 kg cylinder, as
part of a full cooking kit, by 50 percent. When another marketer fills that cylinder, that
marketer is taking advantage of Total’s investment in the market.

Without new cylinders entering the market, no LPG strategy targeting domestic
customers, whether through micro-filling or conventional cylinder exchanges, can
succeed. The introduction and enforcement of technical and commercial standards is a
prerequisite for growing the LPG market.

LPG Supplies and Logistics

LPG enters Haiti through two importers, Sodigaz and Total, which are the only two
companies with the port facilities to land LPG from the sea. Sodigaz, the assets of which
were purchased from Shell, continues to use the Shell system to procure LPG. Total uses
its own network. The terminals of both companies are located near Port-au-Prince and
combined have the capacity to handle potentially up to 50,000 tons annually depending
on the frequency of resupply. Some LPG comes overland from the Dominican Republic,
but those imports that are brought in legally (e.g., that pay the import tax for importation
into Haiti) are not very competitive to supplies that are imported by sea into Port-au-
Prince. Some black market importation from the Dominican Republic is understood to
take place. No import duty is paid on black market LPG, which is more competitive
against legitimate imported LPG.

While the combined capacity is sufficient for Haiti’s needs for the immediate to
intermediate future, Sodigaz will likely need to invest in more infrastructure and storage
because its equipment is in poor condition and its facilities are at full capacity. Sodigaz
accounts for 60 percent of imports, or about 9,000 tons annually. Sodigaz has only 850
tons in total storage capacity, of which actual working capacity is 745 tons, which
includes 145 tons for its cylinder filling plant. Working capacity is generally estimated
as 85 percent of total capacity because tanks cannot be completely filled. Because of
limited capacity, Sodigaz imports LPG by ship every 2-3 weeks.

Total, which accounts for the remaining 40 percent of LPG imports, has 1,000 tons of
working capacity and receives 900 tons of LPG every two months. If Total increased the
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frequency of imports to once every two weeks, it could increase the volume of LPG it
receives to 26,000 tons. Total also has foundations for two additional 400 cubic meter
tanks, which, if installed, would take working capacity to 1,260 tons and increase its
annual imports to 32,760 tons. Combined, Sodigaz and Total could receive 45,370 tons
annually or 52,130 tons if Total added additional capacity.

Working Capacity (tons)

Max  Annual

Working Refueling Max  Annual
Importer Capacity (tons) | Frequency Capacity (tons)
Sodigaz 745 26 19,370
Total Haiti 1,000 (1,260) 26 26,000 (32,760)
Sodigaz + Total Haiti 1,745 45,370 (52,130)
Current consumption 15,000
Excess capacity (times) 3x (3.5x)

As mentioned above, both Sodigaz and Total use their respective networks to import
LPG. As will be discussed in the LPG pricing section to follow, other models of
aggregating imports for all market players via an international open tender should lower
the import price of LPG.

LPG Pricing

Current LPG pricing in Haiti is unregulated and determined by each player within the
value chain. Sodigaz and Total have the greatest influence over pricing because they are
the sole importers and set the price to everyone downstream of them. While considered
optimal under certain conditions, free market pricing in Haiti arguably has resulted in
disproportionately higher margins and profits upstream (e.g., at the import terminals)
compared to downstream margins (distribution and micro-filling operations).

The components to Haitian LPG pricing are the following:
e US index LPG pricing (Opis Mont Belvieu non-TET spot prices for LPG)
e Freight and handling to Haiti
e Through-put fees charged by the two importers (TOTAL, Sodigaz)

o Distributor and retailer margins

A complete LPG price structure break down is in Table A.

Importers are able to set through-put fees very high (US $200 — 210 per ton) when
compared to other comparable countries in Africa. Benin, for example, has through-put
fees below $100 per ton. A proposed $7 million LPG terminal project in Mozambique,
which has consumption levels similar to Haiti (15,000 tons annually), was using through-
put fees of $120 per ton over a 10-year investment horizon. Considering that the
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facilities of the existing Haitian importers are likely fully depreciated, there should be
considerable flexibility to reduce throughput fees to at least the $150 - $180 per ton.

Many developing countries, such as Morocco, Senegal, and Burkina Faso, apply some
degree of price control on LPG for tax purposes initially, but also as a matter of a larger
socio economic policy (e.g., expanding the use of LPG as widely as possible). In Senegal
and the North African countries, for example, set through-put fees, wholesale margins,
and retailer margins are all controlled. In some countries, such as Senegal, even transport
costs are controlled. In some countries, the LPG is cross-subsidized to lower the cost of
LPG in small cylinders compared to larger cylinders used by wealthier people or
businesses.

In a market with few importers such as exists in Haiti, free pricing can lead to a greater
proportion of value being taken high in the value chain and retard growth downstream
owing to a resultant squeeze in margins. In Tanzania, the sole importer sets prices that
maximize upstream profits but also have resulted in no growth over the past decade.

Controlled pricing can balance the distribution of profit throughout the value chain but
should be determined through agreement by all stakeholders in order to determine
appropriate margins. More mature LPG countries, such as Senegal or in North Africa,
can be seen as models for a structured pricing approach.

Table A — LPG Price Structure

LPG PRICE STRUCTURE (USD Per Metric Ton)

Import Price
+ Opis Mt Belvieu Non-TET Propane 614.00 56%
+ Freight + supplier's margin 158.00 15%
= IMPORT PRICE 772 71%

Duties & Fees

+ Import tax 5% 38.60 4%
+ Broker fee 0.41 0.41 0%
+ Harbour fees 3.00 3.00 0%
+ Excise duty 0.77 0.77 0%
+ Inspection fees 2.93 2.93 0%
= Total duties & fees 46 4%
= COST AFTER DUTIES & FEES 818 75%
Through-put fees (incl. margin)
+ Terminal losses 2% 16.35 2%
+ Terminal handling fee 125.00 11%
+ LPG financing costs 5.00 0%
+ Other cylinder cost 2.00 0%
+ Importer / marketer's margin 55.00 5%
= Total through-put fees 203 19%
= COST AFTER THROUGH-PUT FEES 1,021 94%
+ Distributor'margin 44 4%
= DISTRIBUTOR'S PRICE 1,065 98%
+ Retailer's margin 22 2%
= RETAILER'S PRICE 1,087 100%
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Description of Market Players
The LPG market in Haiti comprises three broad categories of companies:

1. Importer/Marketers (Total and Sodigaz)
2. Large Distributors (Canez Distribution and Ecogaz)
3. Small Distributors (e.g. Prograz, which has two microcenters)

Customers comprise primarily small bulk customers, such as the hotels and light industry,
and residential customers, which include households and small businesses, such as
market food vendors.

The following table details LPG suppliers with activities.

LPG Operators by Business Line

Bulk Supply to
Other Bulk Supply to | Micro Filling |Retail Cylinder

Importation Distributors End Users Stations Exchange
TOTAL Important Important Important Negligible
Sodigaz Important Important Important Important Significant
Ecogaz* Important Important Important
Canez Distribution Important Important Important
Progaz (small distributors) Important

*Used to fill cylinders until plant exploded in April 2009.

Importer / Marketers

The two importer/marketers, Sodigaz and Total, each own import terminals and
respectively have 60 percent and 40 percent of the market. All other distributors are
supplied directly or indirectly by one of these two companies. As will be discussed
below in Commercial Strategies, Sodigaz and Total pursue significantly different
strategies. Sodigaz is active in all areas of the LPG business while Total limits its
activities to importation and bulk supply.

Large Distributors

The two distributors in this category are Canez Distribution and Ecogaz, which distribute
70 percent of LPG imported into Haiti. They are distinguished from small distributors in
size and sophistication of operations. Canez Distribution, which had been the
downstream operations of Total until 2008, continues to source LPG from Total while
Ecogaz sources LPG primarily from Sodigaz. Both Canez and Ecogaz are fully
independent companies and can source LPG freely from either importer. In terms of
activities, both companies are active in all aspects of LPG distribution other than
importation.

Small Distributors
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Small distributors, such as Progaz, may operate one or several micro-centers. They
generally rely on one of the two distributors, Canez or Ecogaz, for their LPG supply
because they do not have specialty vehicles, such as bobtails, that are required to
transport bulk LPG. They may partner with large distributors, such as Ecogaz, which
will provide filling equipment in return for long-term bulk supply contracts. While very
entrepreneurial, many small distributors lack formal LPG expertise and adherence to
conventional industry technical and commercial standards is highly variable.

Commercial Strategies by Market Players

Sodigaz (Importer/Marketer)

Sodigaz has the most diverse operation of all the LPG companies. It imports LPG, which
it sells in cylinders through Dinasa / National’s petrol stations, in partial fills through its
micro-filling stations, in small bulk directly to industrial customers, and in wholesale
bulk to other distributors, such as Ecogaz. Though it distributes LPG through all
channels, Sodigaz is very focused on selling to domestic customers through its 18 micro-
filling stations, which are at National and Texaco petrol stations. The company plans to
increase the number micro-filling stations by one a month. Wholesale bulk supply of
LPG to other distributors is also a major component of sales. Its largest wholesale
customer, Ecogaz, accounts for 30 percent of Sodigaz’s volume. All bulk supply,
including for its own micro-filling stations and those of other distributors, accounts for
around 19 tons daily. Though the volumes are not known, small bulk sales to industrial
customers are likely a significant and growing business for Sodigaz. Lastly, conventional
cylinder sales account for about 9.5 tons daily, but without further investment in
cylinders, these sales are not growing and must eventually decline as cylinders become
unusable.

Counter intuitively, Sodigaz’s micro-filling stations are likely serving relatively affluent
people (car owners). While some poorer people are perhaps walking to the petrol station
/ micro-filling station, these locations are not ideal for serving the poor, most of whom do
not live near a petrol station. The average fill at a Sodigaz micro-filling station is
between 1-3 gallons, or 1.9 — 5.7 kg. At these volumes, buying a whole refill with either
a 3 kg or 5.5 kg cylinder makes more sense rather than partially filling a 12.5 kg cylinder,
which is what is mainly available in the market.

Distribution Channel Importance to Company

Micro-filling stations Highly important and growing

Small bulk to industrial customers Important and likely to grow as Haiti’s
industry recovers

Wholesale bulk to other distributors Highly important and growing

Conventional cylinder distribution Significant but not growing; possibly
contracting.
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Total (Importer / Marketer)

Currently, Total has 40 percent of the LPG market, most of which is wholesale
distribution to micro-filling operators, such as Canez Distribution. Wholesaling
represents 80 percent of its revenues. The other 20 percent is mainly small bulk sales to
industrial customers. In 2005, Total introduced micro-filling stations but subsequently
abandoned the model when others replicated the model, began filling its cylinders, and
safety issues became a concern. In 2008, Total abandoned the residential market when it
removed all its cylinders from the market. Total enjoys attractive margins on its
wholesale and small bulk sales but cannot grow based on this strategy unless its
customers invest in cylinders and grow.

Distribution Channel Importance to Company

Micro-filling stations Despite introducing them in Haiti,
abandoned the model.

Small bulk to industrial customers Significant but relatively small (20 percent
of volume).

Wholesale bulk to other distributors Highly important (80 percent of volume).

Conventional cylinder distribution Minimal after removing cylinders from
market in 2008.
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Ecogaz — Large Distributor

Ecogaz is very aggressively pursuing a micro-filling strategy as both a retailer and a
wholesaler to other micro-filling operators. The company has a unique business model
based on providing equipment to other retailers that become Ecogaz customers. In return
for the equipment, these micro-filling operators enter into exclusive long-term supply
contracts with Ecogaz. The terms of these long-term contracts are not known, but Ecogaz
customers may be financing the equipment cost through higher payments for LPG.
Progaz, a small but aggressive micro-filling operator, is an Ecogaz customer. Ecogaz is
supplied by Sodigaz and occasionally from the Dominican Republic. Because it
purchases in high volumes, Ecogaz pays less for its supply and can economically supply
other distributors.

Distribution Channel Importance to Company

Micro-filling stations Very important. Company plans
expanding micro-filling network.

Small bulk to industrial customers Limited.

Wholesale bulk to other distributors Very important. Company secures long-

term supply contract in return for installing
and financing micro-filling equipment for
customers.

Conventional cylinder distribution No cylinder exchanges though it may fully
fill a customer’s cylinder
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Canez Distribution — Large Distributor

Canez Distribution (‘Canez’) is very focused on expanding its own network of micro-
filling stations. Unlike Ecogaz, Canez does not distribute to other micro-filling operators.
Canez owns bobtail trucks, which it uses to supply small bulk to industrial customers,
who are an increasing growing customer base for the company. Canez, which was once
Total’s distribution arm, continues to be is supplied by Total.

Distribution Channel

Importance to Company

Micro-filling stations

Very important. Company plans
expanding micro-filling network.

Small bulk to industrial customers

Important and expanding

Wholesale bulk to other distributors

None

Conventional cylinder distribution

No cylinder exchanges though it may fully
fill a customer’s cylinder
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Progaz — Small Distributor

Progaz is the smallest of the LPG distributors profiled and represents the growing number
of small and entrepreneurial micro-filling operators that are increasing in number.
Progaz operates two micro-filling stations and will fill anyone’s cylinder. Its facilities,
located in residential and industrial areas in Port-au-Prince, comprise two small bulk
tanks connected to a pump, meter and hose without any recognizable regard for safety.
Without even having the correct equipment or facilities, such operators will fill the tanks
of cars fueled by LPG. Most micro-filling plant operators are aware that LPG can be
potentially dangerous but believe they are operating safely. In reality, they do not
understand the potential hazards and are unaware of even the basic precautions of safely
operating a filling station.

Distribution Channel Importance to Company

Micro-filling stations Very important

Small bulk to industrial customers None

Wholesale bulk to other distributors None

Conventional cylinder distribution No cylinder exchanges though it may fully
fill a customer’s cylinder
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Micro-filling Strategy Compared to Cylinder Distribution

Without even considering safety issues, LPG distribution through micro-filling stations
appears sub optimal from both an investment and social (employment) perspective. The
investment and operating costs of a micro-filling station are high compared to developing
a retailer network to distribute the same volumes. In addition, encouraging the growth of
community-based entrepreneurs, many of whom could be transitioned from charcoal
retailing, is more aligned with the development objectives of government and donors.

Based on only capital costs, which include filling equipment and infrastructure for micro-
filling stations and cylinders for retailers, the estimated investment is as follows:

Strategy Low Estimate High Estimate
Micro-filling station $25,000 $50,000
Cylinder retailers $377 $3,895

Micro-filling Station Capital Costs

Based on interviews with operators, the estimated capital costs range from $25,000 to a
high of $50,000 for Sodigaz, which locates micro-filling stations at petrol stations. These
costs represent the high end to develop a micro-filling station and do not represent the
likely much lower investment costs of small distributors that set up operations in an
empty lot next to their home. The assumption is that if safety and technical standards are
introduced, the unregulated neighborhood operations will no longer be allowed. The
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estimated capital costs for a Sodigaz micro-filling station at the low cost estimate are
broken down as follows:

Low Estimate for Micro-Filling Station Capital Costs

Equipment and Infrastructure Amount
Equipment: tank, electric motor, pump, meter, hoses $15,000
Civil works, electrical connection $10,000
Total $25,000

The estimated volumes distributed daily through a micro-filling station range from 250
kg to 850 kg based on the following assumptions:

o Auverage refill per customer: 1-3 gallons or 1.9 — 5.7 kg (Sodigaz estimate)
e Max refills per hour: one every five minutes or 12 an hour (estimate)
e Hours of operation: 12 hours or 0800 — 2000 (estimate)

Cylinder Retailer Capital Costs

The investment estimates to develop a cylinder network capable of distributing similar
volumes are based on the following assumptions:

e Importers or marketers cannot pass through 25 percent of the cylinder cost as a
deposit. Donors and customers would cover the remaining 75 percent. See
section on Cylinder Subsidization.

e The quantity of cylinders per retailer equals the stock of cylinders at a retailer plus
cylinders at a filling plant being refilled. In the simplest example, a supplier
needs two cylinders to serve one customer under the exchange model (a ratio of
2:1 or 2). When a customer arrives with an empty cylinder, a full one is waiting
for him. As the number of customers increases and operations are more efficient,
the ratio drops. Our ratios range from 1.05 to 1.2.

e The initial stock of LPG at a retailer is 160 kg.

e The number of retailers is based on following formula: (volume sold at micro-
filling station) / (volume sold at a cylinder retailer)

e The volume sold at a cylinder retailer ranges from 25 percent to 100 percent of
total volume in stock of 160 kg.

The following table details the minimum net investment for one retailer. The perspective
is from Total or Sodigaz, which would purchase cylinders and recruit retailers.

Retailer & Importer Cylinder Inventory for One Cylinder Retailer

Retailer Stock Importer Stock
Total

Cost per LPG Volume| Cyl. Needed Importer Net

Cylinder Type Cylinder |Retailer Stock in Stock [per Customer Stock Total Cost  Investment
(USD) | (# of cylinders) (kg) (# of cylinders) (USD) 25%

3kg cylinders 17 11 29.7 1.2 13.2 224 56
6kg cylinders 23 15 82.5 1.1 16.5 380 95
12.5kg cylinders 37 4 48.0 1.05 4.2 155 39
Total 30 160.2 33.9 759 190
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The following tables provide ranges for the estimated number of retailers per micro-
filling station and related investment requirements:

Retailers per Micro-filling plant

% of Total Volume on Stock Sold

Micro-filler Vols kg 25% 50% 75% 100%
Low 244.8 7 4 3 2
Medium 547.2 14 7 5 4
High 849.6 22 11 8 6
Main Points:

If a micro-filling station is selling at its high range, 850 kg daily, and a cylinder
retailer is selling its low range of 25 percent of stock daily, 22 retailers would be
needed to match the volume of one micro-filling station.

If a micro-filling station is selling at its low range, 245 kg daily, and retailers are
selling at their high end (100 percent daily turnover), two retailers are needed for
one micro-filling station.

Investment Cost per Retailer (No subsidy to Importer)

% of Total Volume on Stock Sold

Micro-filler Vols kg 25% 50% 75% 100%
Low 244.8 $ 5315 $ 3,037 $ 2,278  §% 1,519
Medium 547.2 $ 10,630 $ 5,315 $ 3,797 $% 3,037
High 849.6 $ 16,705 $ 8,352 3 6,074 $% 4,556

Main Points:

This table illustrates only the required upfront cylinder investment for an importer
with a downstream retail network. For example, the cylinder investment to
support 22 retailers is $16,705.

The net investment in more affluent markets would normally be zero assuming
the upstream distributor can collect deposits at 100 percent of cost from its
retailers, which in turn collect 100 percent of the deposit from their customers.

In many developing countries, upstream LPG companies cannot collect 100
percent of the cylinder cost. In extreme cases, the cylinders may be financed
because the retailer cannot buy the inventory.
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Investment Cost per Retailer (Subsidy to Importer)

% of Total Volume on Stock Sold

Micro-filler Vols kg 25% 50% 75% 100%
Low 2448 $ 1,329 % 759 % 569 % 380
Medium 547.2 $ 2,658 $ 1,329 % 949 $ 759
High 849.6 $ 4,176 $ 2,088  $ 1,519 % 1,139

Main Points:

e This scenario assumes the following contributions to cylinder costs: donors (50
percent), industry (25 percent), and customers (25 percent).

e Independent retailers are assumed to pay deposits of 25 percent, which are
through to customers.

Employment, Co-opting Charcoal Dealers, and Community Development

From an employment perspective, the cylinder distribution model has the potential to
support small businesses by supporting existing businesses through new income-
generating activities or by creating new businesses. One micro-filling station may
employ potentially one or less than a full-time equivalent person at a petrol station if
volumes are small. Most likely, petrol station employees would be multi-tasking. If the
micro-filling plant were operating at maximum volumes (one refill per five minutes), one
extra employee at most would be needed.

In contrast, each cylinder retailer represents a small business owner, who is located in the
markets or neighborhoods where target customers live. Either that business owner
already existed and can add a new business line or an entrepreneur will be created.
Ideally, the potential displacement of charcoal retailers can be softened because some of
them can be converted into LPG retailers. The figure of 20 cylinders per retailer is a
minimum starting stock that can be adjusted upwards in response to sales. Some retailers
could become considerably larger. In our model, one micro-filling station would employ
one addition person versus from 3 to 31 LPG retailers created through a cylinder
distribution strategy.

An important consideration is the opportunity to co-opt existing charcoal suppliers, which
occupy the most optimal locations to supply the majority of the target population. Rather
than destroying jobs, LPG provides the opportunity to move into a higher-value-added
economic activity, which charcoal dealers should understand. LPG is an energy product
used by the same customers that charcoal dealers supply today.

Distribution Model Employment Location

Micro-filling stations =<1 FTE (employee) Petrol stations in main
thorough fares

Cylinder distribution 2-22 small business owners | Main thorough fares and in
markets and neighborhoods
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Safety

Unlike retailing through micro-filling stations, retailing cylinders has far fewer safety
issues. Distributors own and maintain cylinders, which are routinely checked when
returned to a central filling plant for refilling. At the retailer, cylinders are kept in an
open-air cage in the rare case of a cylinder leak. Because of the inherently safer
conditions of selling cylinders, retailers can be located near residences or highly
populated areas.

Commercial Practices

Whether intentionally or through negligence, micro-filling is more prone to mismatches
between actual quantities provided and what is charged to the customer.

Appliances Currently In Use

LPG appliances currently in the market do not reflect the cooking needs of most of the
population. Though a variety of cylinder sizes exist, the most prevalent size is the 12.5
kg cylinder, which suppliers estimate comprise 95 percent of the market. Other cylinder
sizes include 3 kg, 6 kg, and 45 kg cylinders. The 3 kg and 6 kg cylinders, which are
appropriate for low and middle-income households are difficult to find. Total has a
storage yard of 3 kg and 6 kg cylinders, which the company removed from the market in
2008 in response to rampant cross filling of its cylinders by other distributors. The larger
sizes, such as the 45 kg cylinders, are still used by small businesses.

LPG stoves are mainly imported into Haiti through three companies: Valerio Canez, the
owner of which is related to the owner of Canez Distribution; Casami Zuraik; and
Ecogaz. Total had also provided accessories when it was in the cylinder business. Stove
varieties include single, double, and triple burner stoves for households and larger
capacity double burners (including some made from tire rims) for large manjekwit. Most
LPG stoves currently available in Haiti are imported from abroad, particularly from
China. There are a dozen or so local, small-scale manufacturers that import the burners
and other raw materials (e.g., steel) and assemble the stoves in Haiti. Most operate on a
pre-order basis and do not keep an inventory of stoves in stock.

The cost of cooking accessories for 12.5 kg cylinders ranges from $50 to $60 (stove &
regulator) based on a brochure from Ecogaz. In 2010, Total promoted a cooking kit
composed of a 6 kg cylinder, burner, pot holder, and refill for $49. The deposit on the
cylinder was 50 percent of cost. This cost is comparable to a 6 kg cooking Kit in
Mozambique, where the cost of a 6 kg cooking kit is $42. Though fostering local
production of pot holders is the most attractive option, low-cost pot holders can be
imported from Senegal for as low as $7, assuming a container load, if local
manufacturing does not have immediate capacity to address increased demand by
households.

Haiti’s Total Addressable Market

Though consumption today is very low on an absolute and per capita basis, the LPG
market in Haiti has the potential to grow rapidly. While estimates vary widely,
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projections of the potential market range as high as 150,000 tons annually within the next
10 years, or 10 times current consumption of 15,000 tons. At this level, per capita
consumption would be 15 kg per person, or higher than current per capita consumption of
12 kg in Senegal, which is considered relatively high in Africa. Compared to very
mature African LPG markets, such as the North African countries, which have an average
per capita consumption of 59 kg, Haiti’s potential consumption is still very low. In
neighboring Dominican Republic, annual consumption is 750,000 tons or 55 kg on a per
capita basis.

Total has developed a 7-year projection for residential sales, which is presented in the
following table, which takes Total’s domestic sales projections and analyzes the volume
against projected population and households in Port-au-Prince, which is estimated to
comprise 80 percent of the market.

Total’s Volume Projections for Domestic Market

Current

Year

Estimate | Yr 3 Yr5 Yr7
Residential sales in Haiti (tons) 9,500 28,500 | 38,000 |57,000
Residential sales in Port-au-Prince (tons) 7,600 22,800 | 30,400 | 45,600
Population in PAP (000) 2,510 2,555 2,601 2,647
Households in PAP (000) 418 425 433 441
Per capita consumption in PAP (kg) 3 9 12 17
Per household consumption in PAP (kg) 18 54 70 103
Per household consumption in PAP (kg)- | 2 4 6 9
monthly

Notes: Port-au-Prince (PAP) is assumed to be 80 percent of Haiti’s consumption. Household size is assumed to be six people per
household in PAP. A population growth rate of 1.8 percent was assumed.

Total’s projections for the residential market seem reasonable when viewed against the
implied consumption per household per month. At 45,600 tons per year (year 7
estimate), the implied consumption per household each month is 9 kg or less than one
12.5 kg cylinder. At current prices, the cost of a 12.5 kg cylinder is roughly $13 or a
little more than $1 per kg. Given that domestic sales also include anyone using cylinders,
such as manjekwit or even small restaurants, these consumption estimates seem
achievable though the time frame of seven years seems quite aggressive compared to
growth in other countries. Based on growth rates for 20 other LPG-consuming countries,
LPG consumption in Haiti by 2015 ranges from 21,000 tons to 32,000 tons annually.

Total’s Volume Projections for Domestic Market (Tons)

% Increase
Projection Source 2015 from 2010
Total / EIf 38,000 153%
World LPG Association — base case 20,800 39%
World LPG Association — high case 32,200 115%
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Regardless of projection, any significant growth in the next five to 10 years will still
require the following conditions:

1.

SRR

Introduce LPG legislation addressing technical and commercial standards and
practices that ensure safety, discourage predatory commercial practices, and
encourage investment, especially in cylinders, by the LPG industry.

Review and potentially restructure LPG importation practices and distribution
costs to increase the margins of retailers.

Develop an extensive network of retailers selling LPG through cylinder
exchanges.

Subsidize cylinders and stoves to encourage LPG adoption.

Create awareness, promote benefits, and allay fears of LPG through broad and
targeted marketing campaigns.

6. Provide micro-lending facility to retailers to purchase LPG inventory.

LPG Prices Versus Charcoal

The following table of LPG versus charcoal compares the cost of using LPG versus

charcoal.

According to World Bank/ ESMAP estimates, “pricewise, charcoal and

propane are practically the same,” citing 400 gourdes for charcoal versus 435 gourdes for
LPG for a household over two weeks. The Annex cites other experts report that LPG is
cheaper than charcoal when considering only fuel costs.

Fuel

Price/ unit

Units/ week

Total cost (gourdes, USD)/
week

Street food vendors

LPG (44-Ib cylinder) 875 gourdes ($22)/ | 2 cylinders/ week 1750 gourdes ($43.75)/
cylinder week

Charcoal (100-1b bag) 650 gourdes ($16.25)/ | 6 bags/ week 3900 gourdes ($97.50)/
bag week

Street vendors - savings 2150 gourdes  ($53.75)/
week

Households

LPG (25-Ib cylinder)

475 gourdes/ cylinder

1 cylinder/ 20 days
(=0.35 cylinders/ week)

166 gourdes ($4.16)/ week

Charcoal (5 Ib marmite)

30 gourdes/ marmite

14 marmites/ week

420 gourdes ($10.50)/ week

Households - savings

254 gourdes ($6.35)/ week
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Based on a more recent October 2010 study by the Paradigm Project?, the cost savings of
cooking with LPG versus charcoal equates to $0.04 per meal, or $0.28 for LPG and $0.32
for charcoal. In addition, there would also be a savings in disability-adjusted life years
(DALYS), which is a measure of overall disease burden, because of a reduction in in-
door air pollution, which is linked to lower respiratory illnesses. Though not quantified,
the reduction in disease burden should be considered a significant benefit to the
individual as well as the socio-economic development of Haiti.

Introduction of Legislation and Commercial Standards

The introduction of legislation to govern technical and commercial standards is the most
important step to support the market for LPG. Without commercial standards, industry
will not substantially invest in the market. In addition, technical standards that address
all aspects of equipment, facilities, and operations must be introduced. The lack of
standards and regulation affects safety and contributes to widespread perception that LPG
is unsafe.

The challenge of introducing standards is determining which standards to apply.
Technical standards should be appropriate to the level of development of Haiti and
provide a reasonable level of safety while not being overly burdensome to importers and
distributors in Haiti.

Countries either apply internally developed standards or apply already developed
standards best suited to their context. Internally developed standards include NFPA
(USA), BS (UK), AD Merkblatter (Germany), NF (France), and 1SO. South African
Standards were developed based on British standards. While EC and 1SO standards are
progressively being introduced, most Francophone countries, such as those in West
Africa, simply apply the French NF standards. BS standards are applied in many
Commonwealth countries, and other countries will choose standards a la carte from
among the various standards.

Strong commercial standards, especially the prevention of cross filling must be
introduced. Without the prevention of cross filling, no one will invest in cylinders, a sine
qua non for growing the LPG market, or develop downstream distribution, which is
required to adequately to reach the majority of domestic customers.

Licensing

Importers should be granted an import license based on having facilities and
demonstrating the capacity to manage facilities and equipment according to international
technical and safety standards.

Marketers will be granted a marketer’s license based on the capacity to own and operate a
cylinder filling plant built according to international standards set by Haitian authorities.

2 Johanna Matocha, Focus Group Discussion Report Nov 2010 (The Paradigm
Project) p. 9

USAID Haiti Efficient Stoves & Fuel Use Report 23



Only licensed marketers should be authorized to import cylinders, which will need to
meet international standards set by the Haitian authorities.

Independent, franchised distributors, retailers, and micro-filling plant operators should be
contractually bound to marketers to distribute LPG and related equipment of marketers.

Lowering Price through Aggregating Imports

While rising charcoal prices are making LPG more competitive, LPG could be made even
more attractive by significantly lowering costs through aggregated long-term import
contracts. As was detailed in the earlier section on pricing, the current system of parallel
procurement raises the cost of LPG. While there could be profit-seeking motives by
importers to maintain this system, from a public policy perspective, aggregating
procurement through long-term open tenders will lower price and allow greater margin
flexibility downstream in the value chain, and create better conditions for expanding the
LPG market.

As is done in many countries (Senegal, Benin, Mozambique, Ivory Coast, Ghana), a
single organization can be established and supported in Haiti that would represent all
LPG interests, such as importers, distributors, and government, and whose function
would be to procure LPG.

System Comparison

Current Parallel In-Network

Procurement

Proposed Aggregated
Procurement Contracts

Long-term

Only importer is involved in negotiations

A single organization
industry players  will
suppliers

representing all
negotiate  with

In-network procurement limits / prevents
competition and allows for
disproportionate profits upstream

Open tenders encourage competitive bids
from multiple suppliers.

Separate supply contracts result in smaller
contract volumes and raise LPG prices

Larger contracts through aggregated
contract volumes lower LPG prices

More frequent small deliveries

increase freight costs

parcel

Larger contracts through aggregated
contract volumes lower freight costs

Separate contracts create price disparities

All distributors have same cost of goods

among distributors basis for LPG

Controlled Pricing

Exercising some degree of price or margin controls can lower prices while allowing for
acceptable margins for suppliers. Many developing countries, such as Morocco, Senegal,
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and Burkina Faso, apply some degree of price control on LPG for tax purposes initially,
but also as a matter of a larger socio economic policy (e.g., expanding the use of LPG as
widely as possible). In some countries like Tanzania, where the sole importer sets prices,
profits are maximized upstream, resulting is essentially no growth in the market over the
past decade.

As was described in the pricing section earlier, through-put fees likely could be reduced
by at least $30 per ton from the current levels of $200 — 210 per ton. While potentially
justifiable, throughput fees are largely discretionary and can be kept high if there is little
competition in the import of LPG. Controlled pricing, such as in Senegal and the North
African countries, can potentially regulate through-put fees, whole sale margins, and
retailer margins. In some countries, such as Senegal, even transport costs within the
country are controlled.

By lowering upstream costs through lowering throughput fees and even higher upstream
by aggregating imports and open tender bids, margins downstream, especially at the
retailer level, can be increased and encourage the development and expansion of a robust
network of retail distribution. Given the current disparity between supplier margins and
throughput fees of 38 percent of retail price compared to 2 percent for retailers, there
appears to be flexibility to restructure prices to encourage downstream entrepreneurism.

Rationalizing Industry Structure

The introduction of legislation and regulations, cylinder subsidies, and micro loans for
developing retail channels for cylinder exchanges will likely change the structure of the
LPG industry. While not preventing the continuation of the micro-filling model, these
interventions encourage growth of the cylinder exchange model. Many small micro-
fillers will likely be phased out of the market. In addition, the large distributors, Canez
and Ecogaz, will likely need to adapt business models along the lines of the following
scenarios:

1. Canez and Ecogaz brand their own cylinders and develop importing capacity in
partnership or separately. This scenario is the most expensive given that
developing import facilities could cost $7 million or more.

2. Canez and Ecogaz brand their own cylinders, but are supplied in bulk by Total or
Sodigaz. Cylinders are filled at their own plants. Because of direct competition
in the cylinder business, importers might exercise volume and pricing control over
the Canez and Ecogaz.

3. Canez and Ecogaz will brand their own cylinders, which will be filled by Total or
Sodigaz. Canez and Ecogaz are under the same threat from their suppliers as in
scenario #2 above.

4. Large distributors, such as Canez and Ecogaz, will become logistics companies
for the two importers Total and Sodigaz. Canez and Ecogaz will distribute Total
or Sodigaz cylinders to their own or independent retailers. Other businesses will
include direct sales of large cylinders to small businesses and small bulk sales to
industrial customers.

USAID Haiti Efficient Stoves & Fuel Use Report 25



Annex F

Alternative Cooking Technologies Program for Haiti
Financial Analysis

October 2010

Prepared For:
Nexant/USAID

Prepared By:
Arc Finance




1 Financial Analysis

Financial Analysis

1.1 EXECUTIVE SUMMARY

Arc Finance has compiled a report on financing mechanisms for alternative cooking technologies
in Haiti to provide insights to USAID for the design of a planned five-year program to support
growth in this sector. This report examines a range of sources of financing for alternative
cooking technologies, as well as supply chain dynamics, pricing strategies and the potential role
of mechanisms such as smart subsidies to fuel development in the sector.

Arc Finance met with a number of key stakeholders and analyzed financing options at several
points along the supply chain: at the level of importers and distributors of fuel; at the level of
small and medium enterprises (SMESs) engaged in local manufacturing of stoves or using fuel for
productive business purposes; and at the level of end-users or consumers of fuel for household
cooking needs. A range of financing entities currently serve these players including, banks,
microfinance organizations and credit cooperatives. In addition, many consumers also rely on
remittances from relatives living abroad to cover energy related costs.

The banking sector currently services about 1% of the population at the highest income levels,
the microfinance sector (including credit cooperatives) services about 10% of the population
with fairly wide differences in income levels; the vast majority of Haitians do not have reliable
access to finance but instead rely on informal sources of finance. This includes loans or gifts
from relatives and friends in Haiti, as well as remittances sent from abroad.

1.2 BACKGROUND

The biggest and wealthiest players in the alternative cooking technologies sector in Haiti are the
importers and distributors of LPG fuel, including: Total and DINASA (which import propane)
and Canez Distribution and Ecogaz (which distribute propane). These companies comprise a
small number of very big players that are running profitable businesses even after the
earthquake. Their business is based on the importation of foreign fuel and they employ a
relatively small number of people locally. Their clients are usually Small and Medium
Enterprises (SMES) that are at various levels down the supply chain, such as microfilling stations
as well as other high fuel consuming businesses such as hotels, laundries, dry-cleaners, bakeries
and food vendors. LPG distributors also provide fuel to some institutions such as schools and
hospitals. The LPG sector provides the cooking fuel to about 14% of the population, most of
whom are in the wealthiest income brackets. The other big player is the charcoal sector; however
in contrast, this sector is made up of many small businesses. It employs a large number of local
people and serves almost all of the remaining 86% of the Haitian population. Its clients include
food vendors and individual consumers as well as those clients of the LPG sector that have not
made the switch to cleaner fuels or who use charcoal as a backup when LPG is not available or
for specific cooking needs. Players promoting other fuels such as kerosene, ethanol and jatropha
oil barely reach 2% of the population and are currently not influential.
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The intermediate level players are SMEs that provide services to individual consumers. They
range from the microfilling stations tied to the LPG sector, to business that have high fuel
consumption needs such as hotels, laundries, dry-cleaners, bakeries and food vendors.
Depending on the size of these businesses, they are receiving financing either from banks (the
larger businesses such as the hotels and bakeries) or microfinance organizations (such as the food
vendors). In addition there are some very small businesses engaged in the local manufacturing
of efficient cook stoves but their production capacity is currently very low. There are very few
outlets selling improved cookstoves in Haiti at the retail level. At present International NGOs
are the biggest customers for improved cookstoves and most of them are being given away for
free.

At the tail end of the value chain is the end-consumer who uses fuel for cooking purposes. The
wealthiest Haitians do use LPG in their homes, but many of them still cook with charcoal when
the LPG is not available or for special meals where the charcoal laced taste is prized. The vast
majority of Haitians cook their food using charcoal on cheap, inefficient, locally made stoves
(the least expensive stoves cost about $2, they last about six months and have very low
efficiency rates). At present, the more efficient stoves are being either sold at cost to locals or
are being given away by international NGOs. Beyond pricing issues, they are simply not widely
available for purchase by local consumers.

1.3 FINANCE SECTOR

The banking sector currently services about 1% of the population at the highest income levels,
the microfinance sector (including credit cooperatives) services about 10% of the population
with fairly wide differences in income levels and the vast majority of Haitians do not have
reliable access to finance but instead rely on informal sources of finance. This includes loans or
gifts from relatives and friends in Haiti as well as from remittances sent from abroad.

1.3.1 Banking Sector in Haiti

The commercial banking sector provides formal credit to only about 1% of the Haitian
population (approx. 90,000 people). Haiti’s central bank, the Banque de la République d’Haiti,
oversees nine commercial banks and two foreign banks operating in the country (see Annex 1).
Most banking takes place in the capital city of Port-au-Prince.

For larger scale importers, manufacturers and distributors of LPG, financing from local banks
and private investors is available and financing was not cited as a major constraint. The large
importers and distributors of fuel did not indicate that access to finance was a significant
impediment to doing business in Haiti and the locally based organizations professed to having
close and cordial relationships with the local banking sector. Many of these players also had
business connections in Miami and other foreign locations. However, those organizations
promoting local production of ethanol and jatropha oil or promoting the importation of ethanol
were seeking grants and/or investment finance to jump start their businesses. Those who are
focusing on local production argue that the side benefits of local job creation and sustainable
local production were of high importance for Haiti’s economic development especially after the
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earthquake. These organizations are typically not looking for large sums of money and would be
relatively easy to support. They may also be potential clients for USAID’s Development Credit
Authority.

1.3.2 Microfinance and Credit Cooperatives in Haiti

Microfinance has been identified as a potential source of financing both for the small and
medium businesses (SMEs) along the supply chain, including food vendors, merchants selling
stoves and local stove manufacturers, as well as end-users. In 2009, there were five active
Microfinance Institutions (MFIs) in Haiti (see Annex 2) that together reported 96,315 borrowers
and 155,517 savers, with savings totalling US$11.8mm and credit totalling US$50mm. The
average loan per borrower was about US$500." The other set of players often described as part of
the microfinance sector are credit cooperatives, which have a larger reach than MFIs and as a
result, play a significant role as key providers of credit and savings services. They differ from
banks and more traditional microfinance institutions in that the members who have accounts are
also the owners of the credit cooperatives. While traditional financial institutions tend to exclude
the poor and clients outside of urban areas, Haiti’s credit cooperatives provide services
throughout the country, including the remote rural areas overlooked by the commercial banks. In
2009, there were over 220 credit cooperatives, serving more than 340,000 Haitians, with savings
totalling US$36.1mm and credit totalling US$35.5mm.” However, together MFIs and Credit
Cooperatives currently only reach around 10% of the potential credit market and as a result, the
majority of Haitian do not have easy access to credit.’

Microfinance is a promising source of finance for SME entrepreneurs along the cookstove
supply chain, including food vendors, merchants selling stoves and local stove manufacturers.
Since this type of customer requires enterprise-based lending they are attractive clients for MFIs.
Several local MFIs, including FINCA and Fonkoze, noted that food vendors operating in the
local markets were already part of their customer group and typically used the loans to purchase
fuel (usually charcoal). If these existing valued customers could be persuaded to either use more
efficient stoves or to switch to cleaner source of fuel such as LPG, the MFIs are likely to be
willing to provide them with loans for this purpose.

For end-users, microfinance may not be the optimal source of financing as microfinance
institutions (MFIs) usually are wary of providing consumer loans, and cook stoves and cooking
fuel are typically viewed as consumer goods and therefore a risky subject for lending. MFlIs also
find it challenging to develop the right loan product to finance an improved cook stove for an
individual household because of the small amount of money needed (an improved cookstove can
cost anywhere from $4 to $40 whereas the smallest average loan size reported by an MFI in Haiti
was about $120). Another factor that may affect the willingness of MFIs to finance end-users is
that during the earthquake the microfinance sector suffered tremendously; with branches and

! source: http://www.mixmarket.org/mfi/country/Haiti
2 source: microfinance-cooperative_le_levier_english_1-8-08.pdf

% Source: Recensement sur IIndustrie de la Microfinance Haitienne 2006/2007(Census of the Microfinance Industry in Haiti 2006/200
based on 80 institutions as of end 30.9.07 http://www.microlinks.org/ev_en.php?1D=29300_201&ID2=DO_TOPIC

7), data
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ATMs destroyed and significant customer defaults. Multilateral organizations and Foundations,
such as the Inter-American Development Bank and the Clinton Bush Haiti Fund, have provided
considerable support to rebuild the sector however MFIs are more risk adverse than before the
earthquake and in the immediate future are unlikely to experiment with new forms of lending
that could further deteriorate the quality of their lending portfolios.

Encouraging MFI lending for improved stoves at the consumer level should be approached with
care and the focus should be on working with MFIs to help them assess if they can in fact adapt
their loan products to finance these types of livelihood-based loans in a sustainable way. Another
approach may be to identify partner organizations that can support MFIs as they struggle to work
out how to provide end-user finance for energy. For example, Fonkoze has a commitment to
supporting the growth of renewable energy in Haiti and has partnered with Energy Spark
International, a recently created social enterprise that is building stores that sell solar lamps and
improved cookstoves and provide service and maintenance for these products. Though it is
small now, Energy Spark International has real potential to become an important player in the
energy sector in Haiti because it is one of the few organizations offering a much needed solution
to address the country’s energy distribution gap. It was featured prominently during the Clinton
Global Initiative in 2010.

If the goal is to reach scale in end-user financing of the cookstove sector in Haiti, public sector
financing solutions that go beyond microfinance should be pursued and remittances and mobile
banking may provide interesting solutions.

1.3.3. Remittances to Haiti

Haiti has a population of about 8.9 million people with an estimated 1 million Haitians living
abroad, most of them in the US.* In 2009, the InterAmerican Development Bank (IDB) reported
that approximately US$1.64 billion was sent to Haiti by relatives living in the diaspora.’
Following the January 12, 2010 earthquake this number has been estimated to be as high as $2.5
billion as relatives abroad increased their support for family members affected by the disaster.
Remittances make up about 20% of Haitian GDP, and are an important source of finance for a
range of needs including energy.

In 2009, the Multilateral Investment Fund of the Inter-American Development Bank (MIF/IDB)
commissioned Arc Finance (part of the Nexant team) to undertake an in-depth market research
study® to determine the feasibility of promoting the use of remittances as a means to purchase
clean energy. The project was designed to test the attractiveness to immigrants in more
developed countries (the United States) of linking their remittance flows to the purchase of clean
energy technologies in the developing world (Haiti and the Dominican Republic). The MIF/IDB
study tested attitudes towards a range of sustainable energy products including improved

* Source: http://www.migrationinformation.org/Usfocus/display.cfm?1D=214

5 IDB statistics on remittances to Latin American and Caribbean countries: http://www.iadb.org/mif/remesas_map.cfm

6 Financing Sustainable Energy through Remittance Flows in Haiti and the Dominican Republic,

Nicola Armacost, Arc Finance, Dec, 2009 (http://www.iadb.org/publications/search.cfm?query=&filter=country%3D%3DHaiti--HA&lang=en)
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biomass cookstoves, but did not examine opinions related to LPG gas stoves or cylinders. The
results of the research indicated a very strong desire by Haitians for linking remittances to energy
related products and the research clearly established that remittances are a viable source of end-
user finance for the purchase of energy products in the developing world. The study also
revealed the fact that Haitians who already receive remittances use about 25% of the money
received for energy related needs.

As part of Phase Il of this project, Arc Finance is currently working with a goods remittance
company that operates between the US and Haiti to create a platform for financing and
distributing clean energy products in Haiti through remittances. The platform is product neutral
and while the products being tested under the auspices of the project do not include LPG stoves
or cylinders, if the project is successful it could in fact serve as a viable platform for a range of
products beyond those currently being piloted. The goods remittances company has a very broad
marketing reach and is planning to market the new platform to over 500,000 customers both
within and outside Haiti. This alone could be extremely useful as a means to spread the message
about the importance of switching to healthier and more efficient cooking technologies.

The key stakeholders in the project have expressed a willingness to test other products once the
business model has been proved, and would welcome USAID interventions to support such a
mechanism for improving access to LPG and other alternatives to charcoal and wood for
cooking.

1.3.4 Mobile Banking

Avery new phenomenon is the rapidly growing cell phone penetration in countries with very low
electrification rates such as Haiti. Mobile phone operators have a direct business interest in
expansion of electrification in the countries in which they operate so that customers can charge
phones. Some also have an interest in branding themselves as a “green business”. Perhaps most
compelling for the mobile phone operators is research that shows that the Average Revenue Per
User (ARPU) increases by 10-14% if customers have access to solar powered mobile phone
devices.’

At the same time, mobile phone operators are also beginning to develop mobile banking services
in the countries in which they operate and some of these mobile phone operators have also been
granted licenses to serve as remittances agents. In June 2010, The Bill & Melinda Gates
Foundation and USAID announced a US$10 million fund aimed at bringing cutting-edge mobile
banking services to Haiti. The money from the fund will go to companies such as Haiti’s three
wireless service providers to create applications and services that allow users to deposit and
withdraw money through their cell phones. Much of the nation's old copper-wire phone network
was destroyed during the quake and mobile technology could be a promising way to bank the
unbanked in Haiti, particularly given the growing cell phone penetration rates and the fact that
more than a third of Haiti's bank branches, ATMs, and money transfer stations were wiped out in
the earthquake, causing cash shortages. There are also efforts underway to use mobile banking

" Source: Charging Choices, GSMA, 2010: http:/ /www.gsmwotld.com/documents/charging_choices.pdf
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as a means to transfer remittances and this could become an innovative mechanism to finance
energy purchases in Haiti.

1.4 CHALLENGES

Arc Finance identified a number of challenges that need to be addressed in order to develop a
sustainable alternative cooking technology program in Haiti.

1.4.1. Availability and Pricing of Efficient Stoves

There are very few businesses importing, manufacturing or distributing efficient cookstoves in
Haiti. Availability of efficient biomass and LPG stoves is limited and there is currently no
commercial availability of ethanol stoves. Most distribution efforts related to efficient biomass
stoves are tied to the work of INGOs, where programs often feature stoves being given away for
free or at a cost that is so heavily subsidized that it is not sustainable. Any stove businesses that
are premised on a charity-oriented approach will not be sustainable and will not attract financing
from banks or MFIs, which are looking for profitable investment opportunities. Since locally
made traditional stoves are available at about 25% of the cost of the more efficient models it is
difficult to persuade consumers to make the shift. This problem is compounded by the fact that
quoted charcoal prices seem to vary tremendously and so the economic argument for consumers
is not straightforward.

The project should support the development of sustainable business models for the importing,
manufacturing or distributing of efficient cookstoves and any models that rely too heavily on a
soft pricing structure or INGOs as customers should be closely examined in terms of long-term
viability.

1.4.2 Appropriate Treatment of Local Charcoal Industry

Several of the key stakeholders acknowledged that the charcoal sector is a very important source
of jobs and livelihoods for a large number of Haitians and that importation of charcoal from the
Dominican Republic is a growing issue. Part of the focus of the project should be on examining
how to encourage a sustainable charcoal industry in Haiti while at the same time promoting
sustainable forestry. Supporting the cultivation of bayahonde trees as both a soil erosion inhibitor
and a source of charcoal is one strategy that should be explored in more depth.

1.4.3 Reliance on Foreign Sources of Fuel

Several of the business models examined relied heavily on foreign imports of fuel, canisters
and/or stoves. At least one of the models also relied on donations of foreign fuel to jumpstart an
industry (ethanol from Brazil). The importation of fuel not produced locally (such as LPG) is
inevitable, but it may be important to regulate fuel prices so that consumers at the end of the
value chain are not being squeezed too tightly. In addition, business models that rely on
donations of fuel from other countries should be approached cautiously and closely examined in
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terms of long-term viability; it will be key to understand the business strategy for addressing
pricing and demand once the donation has ended.

1.4.4 Role of Subsidies

Several stakeholders stressed the key role that subsidies could play to encourage consumer
adoption. In the LPG sector subsidies were suggested for canisters, stoves and gas. In the
efficient cookstove sector all of the stoves are being sold at cost and none of the stove businesses
appear to be sustainable let alone profitable. Business models that rely too heavily on subsidies
end up distorting the market and paint a very unrealistic picture of true customer demand and
long-term viability of the market. If subsidies are to be considered, the project should focus on
“smart subsidies” that can be phased out without distorting the market and which encourage
consumer adoption without creating dependency on an unsustainable business approach.

1.4.5 Over Reliance on MFIs

MFIs are currently facing a challenging environment as a result of the financial crisis and the
earthquake. Many of them have portfolios that have deteriorated in quality with large client
defaults. Understandably, MFIs are more cautious, especially of anything new that may further
weaken their portfolio quality. The project should not over rely on MFIs as a source of financing
for end-users but instead should work with MFIs to provide options to their existing SME clients
that are in the cookstove supply chain, especially food vendors. Another option is to work with
partner organizations, such as Earth Spark International, whose mission is to serve as an energy
distribution platform through the creation of small energy shops that sell efficient stoves, solar
lamps and other devices. Private sector innovative approaches to financing, such as remittances
and mobile phone solutions, should also be encouraged.

1.4.6 Lack of Coordination and Capacity Among Key Players

One of the biggest challenges is lack of coordination and capacity among key players. There is a
lack of shared data on the situation on the ground and a lack of shared knowledge on what
initiatives are being pursued by which organizations, especially international NGOs. UNEP and
the Bureau de Mines are both playing an important role in alleviating this issue, and any future
initiatives should be closely coordinated with these two key players, especially on policy issues
like proposals for regulation and subsidies. There is also an important role for capacity building
and scenario planning for government decision-makers, especially vis-a-vis unintended
consequences of specific policy choices such as the promotion of subsidies or price controls.
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Banks in Haiti
(as of 30 June 2009)

Banque de la République d’Haiti (BRH)

Address: Angle rues Pavée et du Quai, Port-au-Prince, Haiti
Telephone: (509) 22-99-1200 a 22-99-1210; 22-99-1250 t02299-1253
Fax: (509) 22-99-1045; 22-99-1145

Type of bank: Central Bank

Website: http://www.brh.net

Number of employees: 743

Date founded: 17 August 1979

Assets: 68,239.66 million gourdes (MG)

Banque Nationale de Crédit (BNC)

Address: Angle rues des Miracles et du Quai, Port-au-Prince, Haiti
Telephone: (509) 22-99-4010 / 4081 / 4083 / 4099 / 4055 / 4068
Fax: (509) 22-99-4028 / 4076

Type of bank: Commercial

Website: http://www.bnconline.com

Email: http://www.bnconline.com/apropos/contactez-nous.html
Number of employees: 570

Date founded: 17 August 1979

Assets: 18,621.55 MG

Banque Populaire Haitienne (BPH)

Address: Angle rue Aubran et Gabart, Pétion-Ville, Haiti
Telephone: (509) 22-99-6000 / 6007 / 6027 / 6015 / 6084 / 6043
Fax: (509) 22-50-2304 / 2305

Type of bank: Commercial

Email: bphinfo@brh.net

Number of employees: 137

Date founded: 20 August 1973

Assets: 1,446.90 MG
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Banque Industrielle et Commerciale d’Haiti (BICH)
Address: Rue Dr. Aubry # 158: Port-au-Prince, Haiti
Telephone: (509) 35-13-4464

Fax: N/A

Type of bank: Commercial

Email: N/A

Website: N/A

Number of employees: N.D

Date founded: 1 October 1974

Assets: N.D.

Unibank

Address: Angle Rues Ogé et Faubert, Pétion-Ville, Haiti

Telephone: (509) 22-99-2300 a 2310 / 22-99-2370 a 2389 / 2020 / 2036
Fax: (509)-22-99-2197 / 2320 / 2380 / 2382

Type of bank: Commercial

Email: info@unibankhaiti.com

Website: www.unibankhaiti.com

Number of employees: 1,125

Date founded: 19 July 1993

Assets: 30,819.97 MG

Société Générale Haitienne de Banque S.A. (Sogebank)
Address: Route de Delmas, Delmas 30, Haliti

Telephone: (509)-22-29-5000 / 5230 / 5193 / 5124

Fax: (509)-22-29-5022 / 5173 / 5242

Type of bank: Commercial

Email: sogebanking@sogebank.com

Website: www.sogebank.com

Number of employees: 1,256

Date founded: 27 January 1986

Assets: 32,062.18 MG

Citibank N.A. (local branch)

Address: 242, Route de Delmas, Delmas, Haiti

Telephone: (509)-22-99-3200 to 22-99-3210 / 3224 / 3201 / 3238
Fax: (509)-22-99-3227 / 3228 / 3219 / 3229

Type of bank: Commercial

Email: N/A

Website: N/A

Number of employees: 42

Date founded: 1 July 1971

Assets: 3,363.60 MG
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The Bank of Nova Scotia (local branch)

Address: 360, Blvd. Jn. Jacques Dessalines, Port-au-Prince, Haiti
Telephone: (509)-22-99-3000 a 22-99-3009 / 22-99-3075 a 22-99-3079
Fax: (509)-22-99-3021 / 3088

Type of bank: Commercial

Email: bns.haiti@scotiabank.com or scotiabank@brh.net

Website: www.haiti.scotiabank.com

Number of employees: 88

Date founded: 19 June 1972

Assets: 3,134.23 MG

Banque de I’Union Haitienne (BUH)

Address: Angle rues Bonne Foi et du Quai, Port-au-Prince, Haiti
Telephone: (509)-22-99-8500 to 22-99-8505 / 8509 / 8540 / 8541
Fax: (509)-22-99-8512 / 8517

Type of bank: Commercial

Website N/A

Number of employees: 289

Date founded: 9 July 1973

Assets: 2,285.19 MG

Capital Bank

Address: 38, Rue Faubert, Pétion-Ville, Haiti

Telephone: (509)-22-99-6700 to 22-99-6709 / 22-99-6500 & 2299-6608 / 2600
Fax: (509)-22-99-6710 / 6608 / 6610 / 6698

Type of bank: Commercial

Website: https://www.capitalbankhaiti.com/

Email: capitalbank@brh.net or https://www.capitalbankhaiti.com/contactcourr.php
Number of employees: 368

Date founded: 23 January 1986

Assets: 5,063.98 MG

Société Générale Haitienne de Banque d’Epargne et de Logement S.A. (Sogebel) Address:
Rte de I’ Aéroport, Delmas, Haiti

Telephone: (509)-22-29-5492 / 22-29-5381 / 22-46-6171

Fax: (509)-22-29-5373

Type of bank: Savings and Loan

Email: N/A

Websote: http://www.sogebank.com/groupe/sogebel.html

Number of employees: 61

Date founded: 16 August 1988

Assets: 3,515.23 MG
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Microfinance
Institution (Haiti)
Source: MixMarket
2009 data

Brief Description

Areas of Operation/Branch Locations

Product Type

Number of
Borrowers
(2009)

% of
Women
Borrowers

Gross Loan
Potfolio
(2009)

Portfolio at
Risk - 30 days
(2009)

Average
Loan
Balance
(2009)

ROE (2009) 0SS (2009) Legal
Status

Website

ACME ACME is an NGO established in 1997, whose mission is [Port-au-Prince Loans 26,522 70.30% 13.2 million |7.77% 497 3.43% 105.00% NGO http://www.acmehaiti.org
to bring a meaningful and enabling solution to the
capital needs of the greatest number of clients in the
medium and lower part of the informal sector. At year
end 2009, it had 26,522 active loan clients and does not
orovide savines services.
FINCA - HTI FINCA Haiti was founded in 1989. FINCA uses the Headquartered in Port au Prince, Village banking and enterprise (12,396 91.00% 2.1 million |22.00% 189 26.00% 47.00% NGO www.villagebanking.org
villeage banking method to lend to poor customers and |FINCA Haiti currently has 10 branches |loans
currently has 828 Village Banking groups in Haiiti. in Aquin, Cap Haitien, Hinche Jacmel,
Finca’s typical client is a married woman with 3 to 7 Les Cayes, Limbe, Petite Goave,
children who sells products in a local market near her Ounaminthe, Miragoéne, and St. Marc.
boan
Fonkoze-SFE Fonkoze was founded in 1994 as “Haiti’s Alternative Fonkoze has a network of 37 branches |* Micro-credit to strengthen 32,409 98.33% 7.5 million  [11.27% 231 105.44% 85.95% NFBI www.fonkoze.org
Bank for the Organized Poor.” It started as an NGO and |covering every region of Haiti. The Micro-enterprises; small and
its mission is building the economic foundations for branch offices are in the following medium enterprise; loans that
democracy in Haiti by providing the rural poor with the |locations: Port-au-Prince, Podpe, build businesses and create jobs
tools they need to lift themselves out of poverty. In June|Milo, Jan Rabél, Gwomon, Pdmago, *Multiple savings products
of 2004, Fonkoze spun off its largest branches to create |Lenbe, Okap, Gonayiv, Folibéte, *Money transfer (remittance)
Sevis Finansye Fonkoze (SFE), a commercial non-bank |Wanament, Montoganize, Ponsonde  |services
financial institution (NFBI). The NGO Fonkoze is the Ench, Sen Mic. *Currency exchange services
largest shareholder in the holding company that owns *Basic literacy training with
this institution. As an NFBI, in addition to providing practical education in business
loans, it can mobilize savings and take remittances. skills, sexual and reproductive
Fonkoze-SEF is the largest microfinance institution in health maintenance and other
Haiti and ac af vaar and 200Q _had mara than 22 000 lifa clille
MCN Micro Crédit National S.A. (MSN) was established in MCN'’s headquarters is in Port-au- Loans 11,203 62.00% 14 million 4.90% 1,245 42.30% 144.72% |NBFI www.mcen.ht
1999. MCN has developed a diversified range of Prince. Several outlets are located in
products tailored to its target groups. The traditional the capital and other cities: Cap-
micro loan has been its main focus, which constitutes Haitien, St. Marc, Jacmel, Les Cayes,
about 60% of its loans. In an effort to intensify its Croix-des-Bouquets, Petit-Goave, Port-
activities at the very low end of the market, MCN is de-Paix, Gonaives and Pétion-Ville.
promoting very small loans ranging from USD 40 to 600.
It has also designed a credit product offering amounts
of un 0 1SN 25 0NN _which fills 2 oan hatwean
SOGESOL Sogesol was created in 2000 by its parent company, Pétion-Ville Loans 13,785 55.00% 13.2 million |6.62% 959 33.84% 111.09% |NBFI www.sogebank.com/soges
SOGEBANK, in order to reach a broader client base. Its Voluntary savings ol
mission is to promote Haitian micro-entrepreunership,
to adapt traditional banking services to the micro-
entrepreneurs needs, to satisfy the clientele while
respecting efficiency and rentability standards.
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