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Executive Summary

This National Biofuels Development Action Plan has been drafted from core elements contained within the
National Biofuels Development Strategy.

This Action Plan outlines Government’s approach to facilitating a viable biofuel industry in Swaziland that builds
on existing strengths in ethanol production and gradually builds capacity to develop a biodiesel sector.

The Action Plan has been informed by global and regional trends and developments evident during its
formulation. It recognises that the biofuel boom of the early 2000s has been tempered by concerns expressed
by numerous organisations and stakeholders. Risks to food security and environmental concerns resulting from
land conversions and increased use of water to grow essentially fuel crops have highlighted that, like many
land-based agricultural operations, the impacts of biofuel production on already strained environments need to
be reduced or avoided.

The issues surrounding the use of land to grow fuel crops rather than food crops at a time when global food
demand is increasing and Swaziland has been unable to feed its own population for almost a decade, have
called for a more focused but strategically prudent implementation plan.

Consequently Swaziland’s biofuel strategy is to initially develop its existing bioethanol sector which is derived
from molasses whilst at the same time create an enabling legislative and institutional framework that allows for
blending, oversight and management and empowerment of rural farmers with tried and to be tested
technologies and crops.

The biofuel industry will be self-financing and will require limited government finances. Levies on fossil fuels
will accrue sufficient financial resources to facilitate the implementation of this Action Plan. Supplemental
resources will have to be sourced to undertake the various studies and assessments needed to strengthen the
research requirement and financial mechanisms.

The draft National Biofuels Development Strategy was developed by the Biofuels Task Team appointed by
Cabinet in December 2007 with a mandate to develop a national Biofuels Strategy and an Action Plan. The
Strategy is detailed and comprehensive but considered to be too broad (the Strategy encompasses both
bioethanol and biodiesel - two very different fuels and production processes with few commonalities) and
unfocused (the strategy encompasses both mechanized TDL experienced farmers as well as small-holder SNL
subsistence farmers).

This Action Plan recognises that successful biofuel development is an extremely difficult task even for rich
countries. The history of biofuels development suggests that they are usually uneconomic at the recent
average price of oil with very few exceptions (e.g.: Brazil). It also recognises that Swaziland is a small resource-
constrained country with limited financial capacity to sustain a long-term investment in a large-scale biofuels
programme.

For these and other reasons, the Ministry is recommending a phased biofuel implementation plan that seeks to
keep costs low as the nation learns how to build an economically and environmentally sustainable biofuels
industry. In time building on the experience gained, the biofuel industry will mature and broaden the scope for
participation of lower skilled and resourced producers.

The Action Plan is recommending that investment of time, money and effort into biodiesel feedstock
production be delayed until proven feedstock is found. The Swaziland Biofuels Authority will monitor global
efforts to create sustainable biodiesel and continue to monitor the progress of the jatropha plantations in the
country. It will search for “low hanging fruit” to manufacture batch quantities of biodiesel (e.g.: used fryer oil or
surplus rendered animal fats for small scale biodiesel production). The Action Plan does not recommend the
avoidance of biodiesel feedstock production, but recognises the challenges biodiesel feedstocks face globally.

This Action Plan has been formulated cognisant of the economic, environmental and production challenges
that exist in the sector today and has opted to:



e  Focus near term on existing sugar producers to commercialize process by-products

o]

Swaziland has good experience with sugarcane and has established businesses in the sector
with some experience making bioethanol

Requirement is_for development of downstream (production, blending and marketing)

infrastructure and expertise - Swaziland has none at present

Critical to determine the appropriate stimuli: demand requirements (blending mandates) and
price supports (fuel levies) to sustainably fund the industry

e Delay rural empowerment until functioning extension programmes, production modalities, crop

selection and solid markets have been established

Q

Initiate agronomic trials of promising biofuel crops that are suited to small-holder production

constraints and opportunities

Protect the small-holder from market failure (ensure there is demand for their produce and a
price history they can trust) and develop viable business plans for selected crops

Identify realistic and viable funding sources that can be accessed and utilised by small-holder
farmers to develop their biofuel feedstock production

Train extension officers to focus on environment-appropriate and commercially viable
feedstocks

e Delay investment in biodiesel feedstock production for the foreseeable future. There is presently no

example of a profitable biodiesel industry anywhere in the world so the Ministry recommends waiting

for other countries to prove viability first then re-evaluate the introduction of biodiesel feedstock

production.

e Establish a biofuel regulator to manage and coordinate biofuel production, marketing and utilisation.

The Action Plan is framed around three implementation steps or phases. Although linked the implementation
plan requires the successful completion of each step before moving on to the next.

B Step 1: Create the Legislative Framework: Create legal authority for biofuels production and use. It
has three key deliverables:

- Determination of Swaziland-specific laws and regulations to govern production, marketing and
use of biofuels, specifically bioethanol

- Determination of capital investment requirements and fuel levies required to fund development
of the industry

- Approval by Parliament of both the legal code and the financing plan to start the industry

Step 1 will:

e FEstablish key programme goals and definitions

e Enable production and sale of bioethanol

e Set mandatory blending requirements

e Create mechanism for funding industry (define formulae for tax/levy to finance biofuels industry and
limits to tax incentives)

Step 2: Create the Institutional Capacity: Develop institutions to manage industry. It has three key

deliverables:

- Establishing and operationalising the Swaziland Biofuels Authority and hiring quality staff



-

- Development of key performance objectives and governance protocols to ensure focus and
integrity

- Establishment of independent R&D function to pro-actively investigate feedstock, marketing and
non-transport-fuels energy uses of biofuels and by-products

Step 2 will:
* Create, staff and fund the Swaziland Biofuels Authority

* Establish a multi-sectoral National Biofuel Coordination Committee composed of key stakeholders
who will be involved in production, processing marketing & trade of biofuels

¢ Finalize complete value-chain investment plan

* Initiate funding mechanism to capitalize investment plan

e Develop a Research and Development programme

e Develop a Capacity Development Plan for each link in biofuels value-chain
* Create a Biofuel Producers Association

Step 3: Implementation: Phased implementation to “build slowly from strength”. Step 3 is focused on
commercializing existing sugar-industry byproducts (molasses) into fuel-grade ethanol and developing national
markets for purchase and use of the fuel.

Step 3 will:
e  Develop and monitor markets
* Develop and monitor quality and safety standards
*  Monitor prices and set fuel-tax needs to ensure stable funding
® Implement Research and Development programme
Step 3 is divided into three phases:

Conceptual diagram: Activities of SBA Key Elements of phased implementation plan
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Chapter 4 of this Action Plan presents the activities and tasks required to achieve a sustainable and vibrant
biofuel industry. It uses flow charts to illustrate the processes required and assigns indicative responsibilities
and financial resources to achieve the tasks.

The activities are presented as:

4.4.1  Activities for Step 1: Create the Legislative Framework (page 32)

4.42  Activities for Step 2: Establish the Swaziland Biofuels Authority (page 37)

443  Activities for Step 3, Phase 1: Feedstocks (upstream) (page 43)

4.4.4  Activities for Step 3, Phase 2: Production & Markets (downstream) (page 47)
4.45  Activities for Step 3, Phase 3: Sustainability and Rural Empowerment (page 52)

The indicative costs of implementing this Action Plan are:

Step Year of | Fixed Cost Recurrent Total

cost Costs
Step 1: Create the Legislative Framework 2010 E650,000.00 - E650,000.00
Step 2: Establish and run the Swaziland | 2011 E2,860,000.00 E2,470,000.00 E5,330,000.00

Biofuels Authority

Step 3, Phase 1: Feedstocks (upstream) 2012- E1,430,000.00 E1,430,000.00

2015
Step 3, Phase 2: Production & Markets | 2013- E45,200,000.00 E45,200,000.00
(downstream) 2015
Step 3, Phase 3: Sustainability and Rural | 2014- E1,510,000.00 £1,510,000.00
Empowerment

TOTAL E51,650,000.00 E2,470,000.00
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1 INTRODUCTION

The Government of Swaziland has recognized the potential socio-economic and environmental benefits of
properly planned biofuels development as a sustainable alternative to fossil fuels and has undertaken several
information gathering studies to support a national decision making process.

In order the facilitate coordination and broaden stakeholder participation a Biofuels Task Force (BTF) was
established and included as members the key ministries (Ministry of Natural Resources and Energy, Ministry of
Agriculture, Ministry of Enterprise and Employment, Ministry of Foreign Affairs and Trade, Ministry of Finance,
Ministry of Public Works and Transport, Department of Customs and Excise, Swaziland Environment Authority,
Ministry of Economic Planning and Development and the Swaziland Water and Agricultural Development
Enterprises (SWADE). A number of other organizations were given observer status on the BTF.

In 2008 the BTF commissioned the preparation of a National Biofuels Development Strategy (NBDS) that
sought to identify a long-term direction for biofuel feedstock production, refining and use. The NBDS proposed
the creation of a Swaziland Biofuels Authority (SBA) that would assume overall management and
implementation powers to roll out a national biofuels programme. The NBDS also called for a review of the
legislative framework and the drafting of specific legislation that initially creates the SBA and changes to
existing legislation that would allow for the blending of fuels. Other recommendations included the creation of
stakeholder awareness and involvement, establishment of national biofuels producers association, a capacity
development plan, a research and development programme, regulatory structures, financial incentives and an
action plan for the production, processing and marketing of biofuels in the country.

1.1 PURPOSE OF NATIONAL BIOFUELS DEVELOPMENT STRATEGY

The purpose of the NBDS is to provide guidance to the Government of Swaziland and other stakeholders to
develop and nurture a biofuel industry in Swaziland, exploiting the country’s opportunities and overcoming its
key challenges.

The development of a biofuel industry will strengthen energy security, create employment, improve land
utilisation, support rural farmers and contribute towards the global reduction of greenhouse gases. The
production, marketing and use of biofuels locally will also stimulate foreign and national investment.

The energy challenge is especially acute in the transport sector, as most vehicles will continue to rely on liquid
fuels for the decennia to come. Diesel and petrol, obtained from fossil oil, will gradually be blended with
renewable liquid fuels. The most important among them are pure plant oil (PPO), biodiesel (diesel derived
from PPO) and ethanol made from starch or sugar.

1.2 PURPOSE OF NATIONAL BIOFUELS DEVELOPMENT ACTION PLAN

The purpose of the National Biofuels Development Action Plan (NBDAP) is to describe the implementing
activities or tasks required in order to give effect to relevant sections of the NBDS.

The NBDAP has been guided by the issues, strategy statements and actions presented in the NBDS. As will be
discussed in a later chapter, the Ministry has opted to selectively implement the NBDS in a manner that is
deemed fit and appropriate for the current and longer-term economic and developmental objectives.

The NBDAP presents in Chapter 4 the recommended implementation plan that identifies the activities,
implementing agencies and indicative budgets needed to develop a viable and appropriate biofuel industry.

1.3  BIOFUELS AND FOOD PRODUCTION

Biofuel production has been widely associated with increasing competition with food production and the FAO
High Level Conference on World Food Security in June 2008 agreed on the significant potential of bioenergy to
contribute to rural development, in particular in developing countries, both as a source of economic growth
and as a provider of energy services. However, it was also stressed that bioenergy growth should be managed
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carefully to ensure essential food production activities are still able to continue and expand. It was generally
agreed that food security should be put before energy policy goals, and that measures should be taken to
avoid competition between food and energy.*

The FAO Conference generally agreed that the 2008 food price crisis resulted from many causes. These include
weather-related production shortfalls, declining stocks, increasing fuel costs, increased demand for both food
and biofuels, and export restrictions in some countries.

2 OVERVIEW OF BIOFUELS

This chapter provides a review of global and regional biofuels development and an overview of the benefits
and risks of biofuel production. It outlines the importance of biofuels in the national context and presents
information on present fuel consumption in Swaziland and on feedstock and biofuels production.

2.1 GLOBAL AND REGIONAL BIOFUELS DEVELOPMENT

Increasing energy costs, environmental impacts of fossil fuels, uncertainty regarding future energy supply and
the need to reduce the energy import bills in both developing and developed countries, have given incentives
to encourage the production of petroleum substitutes from agricultural commodities.

Biofuels can be defined as fuels produced from biomass for purposes such as transport, heating, electricity
generation and cooking. They can be produced from agricultural and forest products and the biodegradable
portion of industrial and municipal waste. This strategy focuses on liquid biofuels: bioethanol and biodiesel,
which account for more than 90% of global biofuel usage. The main use of liquid biofuels is in the transport
sector.” ;

Biofuels can also be used for purposes such as domestic lighting, cooking and heating, especially in poor rural
communities in remote or land-locked developing countries where the costs of fossil fuels transportation
makes them prohibitive. Their performance for these other uses, however, needs to be assessed against that
of other technologies such as biogas, micro hydro, wind and solar.

Bioethanol is alcohol produced by fermenting and then distilling sugars from sugar-rich plants (e.g. sugarcane,
maize, beet, cassava, wheat, sorghum). The alcohol is then purified to remove water. Both anhydrous
bioethanol (<1% water) and hydrous bioethanol (1-5% water) can be used pure as fuels, but they are usually

blended with gasoline. Blends of 5% or 10% of bioethanol in gasoline, denominated E5 and E10 respectively,
do not require any modification to the vehicle engine.

Work is now underway to develop a “second generation” of bioethanol, based on cellulose rather than sugars.
This technology will allow almost any plant biomass to be used for biofuels, including forestry products (e.g.
short rotation coppices), sawmill wastes, crop residues (e.g. stalks, leaves and hulks) and energy grasses (e.g.
switch grass), as well as waste paper and other industrial and domestic wastes. The most promising second-
generation technology for bioethanol is enzymatic hydrolysis.

Biodiesel is produced from the reaction of vegetable oil with alcohol in the presence of a catalyst to yield
mono-alkyl esters and glycerine, which is then removed. The oil comes from oily crops or trees (e.g. rapeseed,
sunflower, soya, palm, coconut or jatropha), but also from animal fats, tallow and waste cooking oil. Some
types of biodiesel can be used unblended or in high-proportion blends with modification to the vehicle engine.
A blend of 5% of biodiesel is denominated as B5.

1 FAO, 2008a. High-Level Conference on World Food Security, Rome, 3 — 5 June 2008. Report of the Conference.

¢ CFC (Common Fund for Commodities). 2007. Biofuels: strategic choices for commodity dependent countries. Note the difference
between processed biofuels and unprocessed biomass fuels, such as firewood, charcoal, animal dung and crop residues that are burned
directly for cooking, heating and industrial use.
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The new second generation of biodiesel involves a number of different technologies to produce biodiesel
directly from non-fat biomass. For example, Biomass to Liquid (BTL) uses the Fischer-Tropsch process, which
involves gasification of wood, straw or municipal waste to produce biodiesel.

One of the driving forces behind the increasing use and development of biofuels is that they offer a convenient
alternative to petroleum-derived gasoline and diesel and the potential to reduce greenhouse gas emissions
thereby offsetting the impacts of climate change. Since climate change has been highlighted as one of the
main drivers of biodiversity loss, the mitigation of greenhouse gas emissions would contribute to reducing the
rate of biodiversity loss in the future.’

Among current technologies it appears that ethanol produced from sugarcane and the manufacture of
biodiesel from pure vegetable oil, animal fats and used cooking oil, can substantially reduce greenhouse gas
emissions when compared with petrol and diesel. The combustion of 1 tonne diesel fuel or petrol leads to over
3 tonnes of CO, emissions.*

It is generally accepted that biofuels will have a limited ability to replace fossil fuels. Therefore progress
towards a sustainable solution for transport requires an integrated approach which combines biofuels with
other technological developments and broader transport policies, including public transportation.

. Biofuels offer a potential source of renewable energy and could lead to large new markets for agricultural
producers. However, few current biofuel programs are economically viable, and most have social and
environmental costs: upward pressure on food prices, intensified competition for land and water, and possibly
deforestation. National biofuel strategies need to be based on a thorough assessment of those opportunities
and costs. Globally, lower tariffs and subsidies in industrial countries will be essential for ensuring efficient
allocation of biofuels production and guaranteeing social benefits to small farmers in developing countries.’

With high oil prices and with few alternative fuels for transport, Brazil, the member states of the European
Union, the United States, and several other countries are actively supporting the production of liquid biofuels

from agriculture, usually maize or sugarcane for ethanol, and various oil crops for biodiesel.

Possible environmental and social benefits, including mitigation of climate change, and contribution to energy
security are cited as the main reasons for public sector support of the rapidly growing biofuel industries. As the

economic, environmental, and social effects of biofuels are widely debated, they need to be carefully assessed
before extending public support to large-scale biofuel programs. Those effects depend on the type of

feedstock, the production process used, and the changes in land use.

Global production of ethanol as fuel in 2006 was around 40 billion litres. Of that amount, nearly S0 percent
was produced in Brazil and the United States. In addition, about 6.5 billion litres of biodiesel were produced in
2006, of which 75 percent was produced in the European Union. Brazil is the most competitive producer and
has the longest history of ethanol production.

Governments provide substantial support to biofuels so that they can compete with conventional fossil fuels.
Such support includes consumption incentives (fuel tax reductions); production incentives (tax incentives, loan

? Firbank, L.G. (2008). Assessing the Ecological Impact of Bioenergy Projects.
* CBD (Convention on Biological Diversity). 2008. The potential impact of biofuels on biodiversity.
* World Bank. 2007. World Development Report 2008.
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guarantees, and direct subsidy payments); and mandatory consumption requirements. More than 200 support
measures, which cost around USS5.5 billion to US$7.3 billion a year in the United States, amount to US$0.38 to
US50.49 per litre of petroleum equivalent for ethanol. Even in Brazil, sustained government support through
direct subsidies was required until recently to develop a competitive industry. Brazilian ethanol production is
now no longer subsidized, but petrol is heavily taxed favouring ethanol fuel consumption (54% tax). Domestic
producers in the European Union and the United States receive additional support through high import tariffs
on ethanol.

The cost of biofuel production globally has been pushed up by increased feedstock prices during 2008, For
example the cost of maize has risen over 60 percent from 2005 to 2007. Some have said this is due to
increased biofuel production using essentially food crops, but it is now becoming clear that biofuels like
ethanol and biodiesel have played virtually no role in the recent global surge in food prices. Prices of major
grains and oilseeds that are used to make biofuels - like maize, wheat, soybeans, and palm oil - have sharply
decreased in the second half of 2008.° The movements of all the internationally traded grains were part of a
bigger speculative commodity boom, tied to oil, which itself fluctuated alongside the value of the dollar (and
possibly in anticipation of the credit crunch). Biofuels output rose only very gradually over the course of the
past two years, whereas prices for feedstocks jumped and then crashed. The same amount of biofuels is being
produced, worldwide, than before the food price crash.

Feedstock supplies are likely to remain constrained in the near term. However, unless there is another major
surge in energy prices, it is likely that feedstock prices will rise less in the long term. Farmers will respond to
higher prices by increasing the planted areas and supply of these feedstocks. At the same time, rising prices
will lower the demand for feedstocks because of the falling profitability of producing biofuels at these higher
prices.

Future biofuel technology may rely on dedicated energy crops and on agricultural and timber waste instead of

food crops (so called second generation feedstocks), potentially reducing the pressure on food crop prices. But

second-generation technologies to convert cellulose from these waste products into sugars distilled to

produce ethanol or to gasify biomass are not yet commercially viable and will not be for several years.

Moreover, some competition for land and water between dedicated energy crops and food crops will likely
s 7

remain.

The success of biofuels varies from country to country and largely depends on the depth of government
support. However, long term investments and increased efficiency have proved important in Brazil's case.
Germany, the largest producer and user of biodiesel, is now reducing its incentives, to cut losses to the fiscus,
and is moving to a mandatory target. This approach has problems as fuel off-takers will only buy until the
annual mandate is reached. If mandates are fulfilled early in the year, then any additional biofuels produce
could lose the market. Comparative analysis of international experience shows that the biofuels industry
particularly as an infant industry is at the mercy of volatile oil prices, crop prices and exchange rates. It
therefore requires government support in the initial stages.B

¢ Corn and soybeans have lost more than half of their value, whereas wheat dropped even more and now costs 55% less than at its

highpoint in March 2008. Canola fell from a high of $730 per ton early in 2008 to $400/ton by October 2008. Prices of other internationally
traded farm products are following the same downward path. The best illustration of the role of biofuels in this 'food versus fuel' story can
be found by looking at the price movement of rice, one of the world's staple crops. Rice has not been used as a biofuel feedstock on any
significant scale, but its price suddenly accelerated at the beginning of 2008, in line with record oil prices, only to drop just as spectacularly
during October 2008,

" World Bank. 2007. World Development Report 2008.

® Agra CEAS/UNDP, 2008. Study of the Biofuels Market in Swaziland.



December 2009 - National Biofuels Development Action Plan

A SADC biofuels feasibility study examined the potential of SADC agricultural production for biofuels
development and concluded that there is a biofuels potential in the region.9 The following crops were
analysed: oil palm, sweet sorghum, sugar cane, sunflower seed, soybeans, jatropha and cassava and several
countries were identified as having a sound feedstock base for bioethanol or biodiesel production. As a result
of the study, the SADC Secretariat established a SADC Biofuels Task Force in April 2008 supported by technical
expertise by GTZ to promote the development of a competitive and sustainable biofuels industry within
Southern Africa. The Task Force has undertaken numerous activities around biofuels and bioenergy through its
implementing partner Programme for Biomass Energy Conservation (ProBEC). ProBEC has a technical expert
addressing sustainability issues for biofuels and attached to the ProBEC Mozambique office. The Technical
Advisor, drawing on international and regional experience, is promoting sustainable biofuels activities and also
provides support and advice to all Member States in their efforts to develop national biofuels strategies.

At the 30" Meeting of SADC Energy Ministers in April 2009, Ministers urged Member States to accelerate their
initiatives in developing biofuels as a source of alternative and cheap environmentally friendly fuel but also for
rural development and poverty reduction. Ministers also noted the efforts made by Member States in
developing guidelines, strategies, and policies for biofuel production and utilization and urged the SADC
Secretariat and Member States to identify innovative mechanisms of collaborating with Brazil, which has vast
experience in biofuels development under the South to South arrangements.

Ministers directed the Secretariat to facilitate the development of an all embracing renewable energy regional
strategy for consideration and approval at the next meeting and establish and coordinate a Regional Biofuels
Task Force.

The SADC countries are increasingly interested in developing a biofuel sectors and steps have been taken to
set up national and regional biofuel coordinating bodies and policies. Most SADC member states have started
biofuel projects with ethanol derived from sugarcane molasses and jatropha for biodiesel being the most
common. Only South Africa, Tanzania and Mozambique have developed biofuels strategies but all other
member states are in the process of formulating similar strategies to guide national developments. In addition,
biofuels projects have been announced in several other SADC countries, e.g. Malawi, Mozambique, Zimbabwe,
Zambia, Madagascar, Tanzania and Mauritius.™

The following sections briefly present some background to regional activities that are on-going.

The South African government has readily embraced the establishment of a biofuels industry, citing job
creation, the need for clean and renewable energy and the creation of markets for small-holder farmers, as
key motivators. The Biofuels Industrial Strategy, published in December 200, outlines the RSA Government’s
approach to policy, regulations and incentives.

The aim of the Strategy is to establish the enabling policy, legislative and fiscal framework for the production
of up to 400 million litres of biofuels, constituting 2% of the total national consumption. Sugar cane, sugar
beet, sunflower, canola and soya are to be feedstocks. A blending ratio of 8% bioethanol and 2% biodiesel is
envisaged. Maize and Jatropha have specifically been excluded on food security and environmental grounds
res;:n’el:ti\»'e!y.11 Incentives for biofuel production are limited to rebates on the fuel levy and entail a 50% rebate

# SADC {2005). Feasibility Study for the Production and Use of Biofuel in the SADC Region.

® Mozambique is one of the countries having a large production potential (estimated by the government at more than 21 million litres of
ethanol and 40 million litres of biodiesel annually). Mozambique is a large producer of cassava (6 million tonnes annually) and interest in
using cassava in ethanol production is growing, as well as in jatropha-based biodiesel production.

* RSA-DME (2007), Biofuels Industrial Strategy of the Republic of South Africa. The strategy aims to achieve a biofuels market share of 2%
of liquid road transport fuels by 2013. This target is to be based on local production which will exclude the food staple maize. The strategy
assumes a Petroleum Products Licensing system to be put in place, which will require petroleum wholesalers to buy biofuels production
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for biodiesel provided that no less than 1.2 million litres are produced per year. A 100% rebate will also be
provided for bioethanol that forms part of a fuel blend. The Strategy links the granting of licenses and tax
incentives to the use of feedstock grown by previously disadvantaged farmers on ‘under-utilised’ agricultural
land. The strategy is also aimed at creating a development balance between previously disadvantaged farming
areas and commercial farming areas. This will ensure the sustainable development of the biofuels industry as it
looks both at creating commercial agricultural areas and providing firm opportunities for new and emerging
farmers.

There are numerous biofuel projects currently going ahead, facilitated and funded by parastatal agencies and
programmes specifically funded by government to kick start a biofuels industry in the country. The Central
Energy Fund (CEF), Industrial Development Corporation (IDC), AsgiSA and various provincial departments form
an interlinked and complex network of government agencies pushing the biofuels agenda forward. These
initiatives almost without exception include private capital.

The country has already developed quality standards to regulate biofuel qualities:
SANS 465:2005 exists for bioethanol as fuel ethanol component and suppliers must meet this quality standard.

SANS 1935:2005 exists for biodiesel to be used as B5, and higher up to B100 and manufacturers must ensure
compliance.

The country has four projects being implemented currently with five in the pipeline.

Biofuel projects are subject to environmental impact assessment if they fall within the set of “listed activities”
in the 1998 National Energy Management Act. Although biofuel production is not specifically listed as an
activity, it is covered by other activity classes involving industrial production and major changes to land-use. A
major gap in South Africa’s biofuel initiatives is the absence of specific government efforts to address
international concerns over sustainability, and in particular to deal with the recent EU sustainability criteria.
This would not be a problem for producers aiming at the local market, but would effectively close international
markets to South African biofuels, and could also impinge on the ability of international companies to
purchase the local product. Nevertheless, some private developers such as PhytoEnergy International appear
to be dealing with this issue on their own, and are focusing on the export trade as a key component of their
business model. The South African government is also aware of this issue and many developers are confident
that it will be addressed in time,

In Mozambique a “Political and strategic framework for biofuels of Mozambique” (Politica e Estrategia de
Biocombustiveis) was published in March 2009. In preparing their strategy, feedstock options were analysed
closely recommending: sugarcane, sweet sorghum, cassava, maize (for ethanol), jatropha curcas, coco,
sunflower, soy, ground nuts (for biodiesel).

Based on sustainability of feedstock as well as evaluating their potential for income generation, cost of
production, socio-economic and environmental impacts, the selected crops are: sugarcane and sweet sorghum
for ethanol, and Jatropha curcas and coco for biodiesel.

The strategy proposed a phased introduction of mandatory blending: Pilot Phase (2009-2015) — increase the
level of blending up to 10% ethanol (E10) and 5% of biodiesel (B5); Operational Phase (2015-2021) - E10 and
BS available nationwide and possible increase up to E20 and B20; Expansion Phase (2021 onwards):
development of parallel distribution network for blending above E75- E100 and B100.

In response to high foreign investment demand and interest, the government launched a land zoning exercise.
The National Institute of Agronomic Research (Instituto de Investigacio Agraria de Mocambique) undertook an

according to their national market shares. The current 40% fuel levy reduction for biodiesel is to be increased to 50%, while fuel ethanol
will enjoy a 100% exemption. Blends of 8% for ethanol and 2% for biodiesel are envisaged in South Africa.
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agro-climatic analysis and the National Directorate for Land and Forestry (Direccao Nacional de Terras e

Florestas) undertook a land availability analysis.

The assessments identified nearly 7m Ha of land suited for large-scale agricultural activities and a map of land-
availability in the country (capturing contiguous areas of more than 1,000 Ha) was prepared. Of the identified
7m Ha, 3,780,933 Ha (54%) was found suitable for agriculture (including biofuel developments), the other
3,185,097 Ha (46%) was identified for other purposes, such as forestry and grazing. The primary focus for
biofuel developments has been identified as Manica, Sofala and Zambezia provinces.

In April 2006, Tanzania established a National Biofuels Task Force to formulate and propose an enabling
environment to facilitate the development of biofuels in Tanzania. The Task Force published guidelines for

biofuels development in Tanzania and a comprehensive action plan. Tanzania is aggressively pursuing biofuels
and bio-energy developments, both large and small-scale. The main thrust to date has been from private
investors and a few key NGOs, supported by government in the form of the Tanzanian Investment Centre (TIC)
and several key ministries. The TIC has so far registered a total of 8 developers, but there are at least 40
projects in various stages of development according to sources in the ministries.

Zambia has abundant agricultural land, well suited for a range of biofuel crops. The country also has favourable
rainfall patterns in combination with and existing water resources and a well developed industry. Production

of biofuel feedstock and value added processing looks very promising. Zambia uses its policy on renewable
energy to guide biofuel developments. It provides for government incentives to private sector investment and
gives blending targets and standards for biodiesel. The country now has 7 biofuel projects being implemented
with two projects being formulated. '

Madagascar has five biofuel projects underway (4 jatropha projects, 1 sugar cane project), and eight biofuel

production projects are in the pipeline. No land survey or agro-ecological zoning has been undertaken. The
process of establishing a methodology to develop regional and communal land use planning has been started
recently.

Malawi has the longest experience with use of biofuels. It started blending bioethanol (15-20%) in the 1980's
but recently reduced this to E10 due to introduction of unieaded petrol. The country is currently developing a

biofuels strategy that will guide existing and future developments as well as create the regulatory and
legislative environment that supports sustainable biofuel production and use.

The country uses its 2003 National Energy Policy to guide biofuel developments. The country gazetted new
regulations in February 2009 and is now rolling out regulations governing levies and related charges through
Malawi Energy Regulatory Authority. Currently bioethanol is classified as alcohol punishing it with a 30% excise
duty and a 17.5% VAT. This is proposed to change soon supporting the case to produce renewable energies.

Zimbabwe's involvement in biofuels extends back to the 1970s, when the major sugar growers and processors
in the lowveld area began to produce ethanol from waste molasses as a means of dealing with the sanctions
being directed at the Rhodesian breakaway state. Production of ethanol (used in a petrol blend of between
15% and 20%) continued into the late ‘80s and early ‘90s under the new government, with production
stopping around the time of a major drought, 2002-3, and has been effectively dormant since.

Zimbabwe is making serious efforts to reduce dependence on imported petroleum products through increased
production of biofuels. In 2005 the government embarked on a new programme to displace imported diesel
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with jatropha-derived biodiesel. This initiative in particular was approved by cabinet, and according to
government is now the subject of stakeholder consultation. There are also plans to resume ethanol production
in the lowveld and a plant is set to re-open in October 2009 with a production target of 25 million
litres/annum.

Most biofuels development in Zimbabwe has occurred through actions by individual ministries and parastatals
such as NocZim and Science & Technology, and not as part of a concerted national programme.

With assistance from a South Korean company and the Zimbabwe Reserve Bank providing most of the capital,
a biodiesel plant was constructed in Mt Hampden with a potential output of 35 million litres/annum. The plant
initially used cottonseed oil as an interim feedstock until jatropha oil could be provided. Plans were then
developed to distribute jatropha seedlings to indigenous farmers as part of the land resettlement programme,
targeting up to 120,000 ha of dedicated jatropha holdings by 2010, of which 40,000 hectares are said to be in
place at present.

Botswana is moving forward aggressively with a national programme for biofuels development in two key
areas:

1) Biodiesel from jatropha and animal fats
2) Bioethanol from sweet sorghum

This programme is the direct result of a study commissioned in 2007 and completed in 2008, which included a
detailed assessment of crop suitability, market potential and technical feasibility. The study targeted several
areas for jatropha and sweet sorghum, including the Pandamatenga area near Kasane for sweet sorghum and
the central district was identified as the most suitable area for production of jatropha. The Pandamatenga
option has not materialised due to problems gaining support from local farmers, and this option is now on
hold. The biodiesel option has now expanded to potentially encompass more than one location for the crops.
The study also suggested that it is economical to produce biodiesel at large-scale, i.e. around 50 million litres
per year, while small-scale producers may also be able to benefit from biodiesel production provided that they
focus on producing raw oil only. Although the study identified jatropha as the main source of biodiesel, the
long lead times required to produce a mature jatropha oil crop has led government to consider the use of beef
tallow as a substitute feedstock in the first few years, a possibility which arises because of Botswana’s large
commercial beef industry. The study further recommended that both forms of biofuels will only be
competitive if government reduces the current fuel levy by 50% for bio-ethanol and 75% for bio-diesel. Other
options including VAT rebates and green levies were also considered by the consultant.

By comparison, bio-ethanol is seen as having a lower potential for development and one of the main targets
would be bioethanol gel for lamps and stoves in rural communities.

The Department of Energy Affairs is currently developing a national Energy Policy which will have a chapter on
biofuels. The policy is almost complete with only the development of high level strategies, which will have
clear targets to be finalized.

In National Development Plan 9, there is a mandate to promote research and development on new and
renewable sources of energy, which implicitly includes biofuels; it is expected that government will provide a
clearer policy direction for biofuels in NDP 10 (which will be starting in April 2010), particularly with regard to
blending ratios and time frames.

The country is not implementing any biofuel projects at the moment pending the results of two feasibility
studies. Both are centred on biodiesel using jatropha and animal fat.

Despite limitations of climate and arable land, Botswana is moving ahead aggressively to identify and
implement biofuels opportunities, particularly for biodiesel. If the current plans for large-scale biodiesel
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production are realized, they will also be the first country in African to use animal fats in biodiesel production.
The country is also actively involved in the process of improving the sustainability of biofuels production, and
the current plans for national guidelines will address this issue in particular.

2.2 BENEFITS AND RISKS OF BIOFUELS

The introduction of biofuels may lead to the realisation of a number of benefits to the country; however,
challenges that face biofuel production (as opposed to use) need to be resolved.

The total economic benefits of the biofuels project are many and varied, ranging from employment creation,
poverty alleviation, technology transfer, to positive externalities such as transport for haulage, sunflower oil
for domestic use, carbon credit sales, etc. These initiatives and business spinoffs are expected to jointly or, in
some cases, even individually, to improve economic growth through new savings, investments, reduced
imports, leapfrogging due to enhanced human capital expertise and new technologies.*

Benefits may include:

e Decreasing fuel import expenditure

e Increasing export income

e Enhancing energy security, especially in the transport sector

e Diversifying agricultural production, including smallholder involvement
e Strengthening and diversifying rural economy and employment

e Contributing to soil conservation and improving degraded ecosystéms
e Reducing greenhouse gas emissions.

The benefits that can be achieved relate to a variety of economic, social, and environmental conditions.
Savings on fuel import constitute of savings of foreign exchange equal to the value of imports substituted.
Local fuel production contributes to energy security.

The feedstocks planted for energy cropping involve more farmers and can improve farm incomes. Expansion of
agricultural production, processing and marketing will strengthen and diversify the rural economy and create
rural employment.

Environmental benefits can be achieved through halting and stabilising deforestation and desertification and
partial restoration of ecosystems. Biofuel programs have also the potential to contribute to a cleaner
environment through greenhouse gas savings (reduced CO, emission).

UNEP" observed that a green economy “has a particularly high potential to create employment” and that
green jobs are likely to outstrip brown (dirty) jobs in the coming decade. The creation of green jobs within the
Swaziland biofuel development will better equip the nation to face the challenges of climate change.

Risks may include:

e Growing competition for land and water

e Increasing food production insecurity

2 505-MNRE, 2006 a. Bio-Energy Evaluation Study.
* UNEP, 2008. Green Jobs: Towards Decent Work in a Sustainable, Low-Carbon World.
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*  Decreasing biodiversity and ecosystems
® Increasing pollution of water and air
® Increasing greenhouse gas emissions.

The risks that have to be considered relate not only to general availability of land and water, but also to loss of
habitat (ecosystems) and biodiversity. Depending on the type of land being used for feedstocks, biofuel
programs may also increase greenhouse gas savings.

Biofuel production is a possible threat to food security through rising food and commodity prices for

consumers due to new demand. Water and air pollution and other effects of the biofuel production may lead
to human health risks.

BIOFUELS IN THE LOCAL CONTEXT

The National Energy Policy calls upon Government to investigate and promote the use of environmentally
friendly fuels, energy products and technologies. As part of the implementation of the National Energy Policy,
the MNRE published in May 2006 the Bio-Energy Feasibility Study: Farming for Energy Project, which analyzed
the possible volume of biomass potentially producible in Swaziland and an estimation of the commercial and
technical opportunities to process this biomass into biofuels. In addition the study looked at how Swaziland
could develop and establish her own sustainable agro-industrial sector based around biofuels. The study
looked into a range of issues including the distribution and sales system, export opportunities, laws and
regulations needed for implementation and investment regulations required for short and long term
development goals.

The Bio-Energy Feasibility Study confirmed the viability of biodiesel and bioethanol based on locally grown and
managed crops. Crops identified as having potential for the production of biodiesel included sunflower,
soybeans, jatropha, sesame and safflower and for bioethanol sugarcane, sweet sorghum and cassava. The by-
products of biofuels can also stimulate other industrial activities like soap from glycerine production,
cogeneration from bagasse, seedcake and vegetable oil production.

Fuel production through farming would develop a new energy economy in Swaziland that has the potential to
create more jobs and development in the rural areas and will have significant direct and indirect (multiplier
effect) economic, social and environmental benefits to the whole economy.

The energy picture in Swaziland is characterised by heavy dependence on imported energy from South Africa,
which dependence has increased steadily over the years. The country has no refining capacity and hence
imports all of its fuel from South Africa. The total petrol consumption in Swaziland in 2007 was 115m litres, the
total consumption of diesel 122m litres, and that of paraffin about 8m litres. The demand for petroleum
products amounts to 23% of the total energy demand. On average, a total amount of E1,564,658,333 was
spent on the purchase of fuel by consumers in 2007.

According to demand projections, the consumption of petrol will increase to about 183 million litres and that
of diesel to about 170m litres by 2015. Consumption of paraffin has remained reasonably constant over the
last 10 years, and is therefore expected to remain at present levels for the foreseeable future. The
consumption of fuel is not expected to show a linear increase in relation to the number of vehicles due to
more economical use of fuel in modern engines and the change in motorist behaviour at increasing fuel prices.

Biofuel blending needs to be phased in to make sure feedstock production can meet the blending
requirement. Final blending targets of B10 and E10 are currently aimed at.
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The current production of ethanol (Royal Swaziland Sugar Corporation and USA Distillers) in Swaziland is
approximately 60m litres per year (the RSSC produces 134,000 litres/day at 96.4% strength and USA Distillers

produces 120,000 litres/day).

Current biofuel feedstock production in swaziland is limited to a pilot bioethanol project. Production of
bioethanol from the RSSC plant has been at 2,444 litres since the project began in February 2008.

Biodiesel feedstock production was limited to the activities of D1 Qils Swaziland, which has started an
ambitious programme to cultivate 10,000 Ha of Jatropha over the next five to ten years to supply 13 million
litres of refined Jatropha oil for blending. However, D1 Oils ceased operations in May 2009 and are looking for
new investors. Initial plantings are still in place but no further development is anticipated unless a new
investor can be found.

The lack of a clear policy direction from Government is viewed as one reason behind the slow introduction of
biofuel technologies and feedstock. Challenges around the utilisation of land for biofuel production and
production costs remain critical obstacles to further feedstock development.

For the introduction of biofuels in a new market it is necessary to produce such biofuels to a national quality
standard to ensure widespread adaptation by vehicle engine manufacturers. Therefore the appropriate
standards have to be in place before biofuel use can proceed. The Swaziland Standards Authority (SWASA) has
the legal and institutional mandate to facilitate and develop national standards and is pivotal in mandating
relevant biofuel standards.

Both biodiesel and bioethanol have their own handling, storage and dispensing requirements that need to be
met to ensure adoption. The most important point for the production of bioethanol is the replacement of
water to avoid corrosion and the segregation of ethanol blends. The ethanol content of fuel ethanol has to be
at least 99.5% which is even higher than the Brazilian standard for anhydrous ethanol.

standards for biofuels already exist worldwide and have been developed over years. The standards for biofuels
in Swaziland should mirror those developed in South Africa, ie SANS 465:2005 for bioethanol as fuel ethanol
component and suppliers must meet this quality standard and SANS 1935:2005 for biodiesel to be used as B5,
and higher up to B100 and manufacturers must ensure compliance.

SWASA have a well documented procedure for introducing and adopting new standards and this procedure
must be followed to ensure national adoption.

NATIONAL LEGISLATIVE FRAMEWORK RELEVANT TO BIOFUELS

There is currently no comprehensive legal framework to domesticate and enforce the provisions of the NBDAP.

The country relies on partially outdated pieces of legislation, none of which provide a satisfactory coverage of
biofuels production and trade.

The Swaziland Electricity Company Act (2007) transforms the Swaziland Electricity Board from a public

enterprise into a company, the Swaziland Electricity Company (SEC), which is wholly owned by the
Government. This development along with the establishment of the Electricity Act of 2007 removes the
monopoly in the electricity supply industry. The corporatization of the SEB, in conjunction with the internal
restructuring ensures a commercialisation of operations and will in the future allow other players to compete
on an equal footing. During the Plan period, other elements of the restructuring will continue to be
implemented, including the establishment of the Energy Regulatory Authority, according to the Energy
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Regulatory Authority Act of 2007. Under this Act, the Authority will amongst other functions, be responsible
for the issuing of licences for activities in the energy sector.

There are ancillary pieces of legislation that regulate areas of close importance to the biofuel industry
framework. These pieces of legislation require amendments to include biofuel as a product similarly seeking
regulation.

The Fuel Oil Levy Act no 1 of 1979 is to facilitate the collection of fuel levy by imposing levies on “any fuels”
including petrol, diesel, aviation spirit, kerosene, distillate fuel, residual fuel oil, grease and petroleum gas.

The Price Control Order no 25 of 1973 provides for the regulation and marketing of goods at prices fixed by the
Price Controller appointed in terms of the Act. The Price Controller in terms of this Act is empowered to:

*  Fixthe maximum price at which any goods may be sold by any person;

*  Fix the maximum price at which any person may purchase any goods from any other person;
®  Fix the maximum charge that may be made by any person for any specified service;

* . Prohibit any person from making any change for any specific services.

This Act is utilised in the fuel sector to guide and control the pricing of fuel to safeguard the interests of the
consumers. Pursuant to this objective as well as other considerations, a petroleum unit was established to
implement Legal Notice No. 65 of 1996 which amongst other things seeks to curb and prevent rebates in
petroleum trade as well as ascertaining “the correct pricing model to be used for assessing the necessary
review of the oil industry profit margins” in Swaziland.

The Customs & Excise Act No 21 of 1971 provides for the levying of customs, excise and sales duties and a
surcharge, the prohibition and control of the import, export or manufacture of certain goods and for incidental
matters.

The Income Tax Order No 46 of 1973 regulates tax that is levied on the annual income of individuals,
companies, corporations and unincorporated businesses based upon the amount earned.

The Control of Supplies Order 46 of 1973 controls and regulates the supply of goods to the public or a section
" of the public to uphold their interest as well as the supply of goods to any particular area as mentioned in the
regulations.

The Disposal or Use of Petrol Regulations No 46 of 1973 designates the legal times and dates upon which a
reseller may sell or dispose of petrol. It further limits the quantities to be supplied by the wholesalers to their
bulk consumers. It also prohibits the delivery of petrol other than directly to the tanks.

The Environment Management Act of 2002, which is the supreme law governing environmental matters in
Swaziland, is to promote the enhancement, protection and conservation of the environment and where
appropriate, the sustainable management of natural resources.

The Act is intended to provide and promote the enhancement, protection and conservation of the
environment and the sustainable management of natural resources. It also turned the Swaziland Environment
Authority (SEA) into a body corporate and established the National Environment Fund. In terms of this Act, the
SEA has the power to halt any and all developments that have not been adequately scrutinised for their
environmental impact. Any policy, bill, regulation, programme or plan requires a Strategic Environmental
Assessment.

The Environmental Audit, Assessment and Review Regulations of 2000 is to provide for prior environmental
assessment before undertaking any developmental activity in the country so as to practically avoid and/or
mitigate adverse impacts on the environment during their implementation. They make provision for a
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systematic implementation of the most important principle in environmental matters, viz.; sustainable
development, and its application. This ensures, to a large extent, conservation of some ecosystems and
habitats. They further put into practice the concept of public participation during projects implementations
that are likely to have adverse impacts on the environment.

The Flora Protection Act of 2001 provides protection for plant species and requires that an Environmental
Impact Assessment (EIA) be carried out in respect of any activity that would impact on indigenous flora.

The Biodiversity Conservation and Management Bill (2008) is intended to provide for the management and
conservation of biodiversity in the Kingdom of Swaziland and to give effect to ratified international
agreements affecting biodiversity in the Kingdom and to matters connected therewith and incidental thereto,
enacted within the framework of the Environment Management Act No. 5 of 2002.

The Access and Benefit Sharing of Genetic Resources Bill (2006) captures issues on the access and use of
biological diversity. Although not made in terms of the Environment Management Act of 2002, it recognises its
supremacy. The Bill supplements the Act and deals with such issues as community rights, including plant

breeders’ rights. It proposes institutional arrangements for the management of ABS issues. The Bill
supplements the Seed Varieties Act and further protects the country’s indigenous knowledge system and
establishes a certification system.

With no specific legislation covering biofuel use and production, the NBDS identified a need for a
comprehensive petroleum legislation framework that will deal with all the issues surrounding fuels including
biofuels as well as other issues that are in the process of evolution. Such legislation should not be too
restrictive but accommodative of the ongoing developments and use of biofuels and other alternative energy
sources. It is recommended that the legislative framework is broadly couched in an enabling language,
providing for necessary accommodation for future developments, facilitating use of biofuels through
recognition and removal of legal barriers. The legislation will provide empowering, guiding or delimiting
provisions that may be spread across a number of primary and secondary legislative instruments or
consolidated in a single instrument.*

25 LAND USE AND AGRICULTURAL PRODUCTION

The two main forms of land tenure in Swaziland are Swazi Nation Land (SNL) and Title Deed Land (TDL).

SNL is held in trust for the nation by the King and is mostly administered by the chiefs. SNL accounts for about
74% and consists of arable land, grazing land, and forests. Individual rights of use are held for agriculture
(subsistence crop production); communities use the remaining land as a common resource (communal
extensive grazing and community forestry). However, about 25% of SNL is not communally used but controlled
by government, parastatals or companies. Unlike TDL, SNL cannot be used as collateral; consequently farmers
on SNL generally lack access to commercial finance.

TDL is individually or corporately owned, covers about 26% of the country and is mainly used for industrial
timber plantations, livestock production (ranching) and commercial farming under irrigation (mainly
sugarcane, but also fruit).

Under the 2005 Constitution, all people have equal access and rights to land. The pressure on land is driven by
the growing population and the demand for more land for competing land uses, e.g. agriculture and residential
in peri-urban areas, forestry and grazing in the Highveld, sugarcane and biodiversity conservation in the

* G0S-MNRE, 2006a. Bio-Energy Feasibility Study.
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Lowveld. Mechanisms of land allocation and administration are not adequate to appropriately deal with the
multifaceted physical planning, which is exacerbated by poor chiefdom demarcation and disputes, as well as
lack of discussion fora.

The main land use in Swaziland is extensive grazing: communal extensive grazing covers 50% of the country
and commercial ranching 19%. Grazing takes places on natural grasslands, savannas and woodlands, which
areas are also used for community forestry. Small-scale subsistence rainfed agriculture covers about 12%, and
large-scale commercial irrigated and rainfed crop production 6%. Plantation forestry covers about 8%, and the
remaining 5% is made up of national parks and urban areas.”

Land suitable for arable cultivation is rather limited; it is estimated at about 20% of the country or 350,000 Ha.
The area under crops is estimated (2005) at 120,000 Ha (70,000 Ha rainfed and 50,000 Ha irrigated), which is a
substantial decrease of the percentage rainfed compared to levels in the 1980s and 90s.*° Land under
irrigation is increasing annually with 1,000-2,000 Ha, mostly driven by expansion of the sugar industry,
although alternatives are now being sought due to decreasing profitability of the production of sugar in
Swaziland and insufficient surface water. The newly irrigated land - mainly in large irrigation schemes such as
of the Komati River - was formerly used for subsistence farming or grazing.

There are strong indications that an increasing proportion of arable land is no longer used; most likely as the
combined result of the HIV/AIDS weakened labour force and recurrent droughts affecting the country and
region as a whole. However, some of this rainfed arable land, together with land used for grazing, is converted
to residential use, in particular in informal peri-urban areas, but also as part of formal urbanisation. Changes in
land use for industrial timber plantations or for conservation have been very minor in recent years, although

there has been pressure to convert more land to either of these uses,

Agriculture is the backbone of the Swazi economy and is critical for achieving the overall development
objectives of the country. The agriculture sector of Swaziland is acutely dualistic. A dynamic commercial sub-
sector established on TDL that occupies 26 percent of the land, holds an estimated 90 percent of available
irrigation infrastructures, and uses modern technologies to produce mainly cash crops. A traditional sub-
sector, based on communal tenure in the Swazi Nation Land (SNL) involves semi-subsistence smallholder
agriculture with communal grazing.

The agricultural sector’s share of GDP decreased from about one-third at independence in 1968 to less than
nine percent in 2003. However, agriculture is far more important for Swaziland’s population and for national
economic development than its contribution to GDP suggests. Crucially, agriculture plays a key role in the lives
of the majority of the population, since over 70 percent of the population and households rely on agricultural
output as a major source of income and food security, either as small-scale producers or as recipients of
income from employment on medium and large-scale farms and estates.

Commercial TDL agriculture remains the principal catalyst for agricultural economic development and income
generation. Commercial estates generate more than 70 percent of all agricultural output. The share of crop
production on SNL of total agricultural output has dropped from 33 percent in 1996 to 14 percent in 2003.

I FAO/GoS-MOAC, 1994. Present Land Use. The figures quoted for arable use are gross figures including infrastructure, grass strips, etc.;
net figures are at least 30% less. Land Use has changed since 1994, in particular small-scale farming has decreased, notably in the Dryland
areas (Lowveld).

% Murdoch, 1970; FAO/GoS-MOAC, 1994; FAO/GoS-MOAC, 2005; Agricultural Diversification Policy 2008 (preliminary)
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Commercial estates employ about 20,000 people, whereas about 650,000 people depend to a greater or lesser
extent on the traditional subsistence sector.

Although the contribution of agriculture to GDP is substantially less than the 35 % of the manufacturing sector,
agricultural output forms the raw material base for about one third of value added within the manufacturing
sector. Agriculture and agriculturally-based manufacturing also contribute substantially to national export
earnings, thereby allowing increased government expenditure through their contributions to the direct and
indirect tax base.

Crop production mainly consists of sugarcane (the main cash crop on TDL) and maize (the main staple crop on
SNL). Other important cash crops include citrus and pineapple. Cotton used to be widely grown on both TDL
and SNL, but has very much declined in the last few years, as has tobacco.

Sugar is the most important agricultural produce of Swaziland and the area under sugarcane has continuously
increased since the sixties, reaching 52,000 ha in 2006/07, with expansion currently slowing down. The
2007/08 production of sugarcane was about 5 mt and production of sugar 631,000 tons. Presently, the
industry has about 500 small-scale growers, which were virtually non-existent in the early 1990s.

The major agro-industrial activities in Swaziland are the sugar industry, the production of pulpwood and the
processing of fruit (canned fruit and liquid concentrates). These activities take place in the private sector, with
high technology and management levels. The main orientation of agro-industrial activities is on the export
market, which accounts for more than 90 percent of all agro-industrial output.

Following maize as the most important subsistence crop, moderate quantities of groundnuts, pumpkins,
beans, sweet potatoes and vegetables are grown on SNL as well as very limited quantities of sorghum,
cowpeas, melons, watermelons, cassava, bananas, peaches and avocados.

As a result of low productivity on SNL Swaziland is unable to produce enough maize to meet domestic needs.
During the 1980s and 1990s the maize production in most years has been well over 100,000mt, with some
peaks of 140,000mt and some lows of 50,000mt as a result of drought. Since 2001 the total annual production
has largely fluctuated between 60,000 and 80,000mt, with an absolute record lowest harvest of 27,000 mt in
2007, only one-third of the five-year average. Domestic needs are normally estimated at around 160,000 to
180,000mt.”’

It is essential that food production levels in Swaziland are restored to pre-2000 levels. However, food
production should also be boosted by exploring and exploiting alternative possibilities in addition to the
current more traditional and conservative ways of producing food. Opportunities to improve overall food and

agricultural production can be found by diversifying arable crops through selecting and cultivating new or
underutilised crops.

RATIONALE AND OBJECTIVES FOR THE DEVELOPMENT OF
BIOFUELS IN SWAZILAND

3.1 JUSTIFICATION FOR BIO

7 GoS-MOAC/FAO, 2005, Strategy Brief for National Food Security and Agriculture Development: Horizon 2015; A July 2008 report by the
UN Food and Agriculture Organization (FAO) and WFP Crop and Food Supply Assessment Mission said Swaziland would need 212,000mt of
cereal for the marketing year 2008/09 (April-March), against an estimated domestic availability of around 75,500 tonnes. The country
would need to import around 136,500mt of cereals, comprising 81,000mt of maize, 42,500mt of wheat and 13,000mt of rice. An
estimated 20 percent of the population is thought to be going hungry.

The poor harvest evoked a flow of aid from donors, which helped boost anticipated overall 2008 production, but the improved yields so
far have created a catch-22 situation: the food security crisis has been mitigated to some extent and donors have reduced their support;
now, input prices are sharply higher, but there is not enough money to subsidise the cost to farmers.
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The production and use of biofuels have entered a new era of global growth, with both the scale of the
industry and the number of countries involved reaching unprecedented levels. Surging investments in biofuels
production are being driven by a variety of factors, which include countering rising international fuel costs and
a desire to reduce energy dependence on oil exporting countries thereby increasing energy security.

Underlying the growing commitment of governments to biofuels development is the desire to find new
markets for farmers and their products - thereby providing employment, diversifying livelihoods, enhancing

energy security and reducing emissions of carbon dioxide and other gases that are contributing to global
warming.

The combination of the certainty that crude oil and energy prices will increase in the short to medium term,
the fact that carbon credits can be developed and traded, as per Kyoto Protocol, the knowledge that particular
trees and crops suited to biofuel production can grow under rainfed and irrigated conditions in Swaziland, and
the fact that such biofuel can relatively easily be mixed into diesel or petrol to make biodiesel and bioethanol,
makes it very attractive for Swaziland to develop a strategy on how to achieve the many opportunities that
could arise from biofuels.

A national biofuels strategy will provide incentives for investments that take advantage of these opportunities
while also taking into account the need to minimize risks to food security for the poor, address environmental
concerns, protect the rights of indigenous peoples and achieve a net reduction in emissions.

3.2 BIOFUELS POLICY FRAMEWDRK : '

Subject only to the provisions of the Constitution, all policies in Swaziland should facilitate the Vision of the
Government, as expressed by the Prime Minister in 2004: “To build a truly twenty-first century Kingdom of
Swaziland, culturally united, integrated and stable, economically prosperous and socially well organised with
equal opportunities for all, irrespective of gender, and responsibility from all”.

In line with the Vision, the Mission of the Government of the Kingdom of Swaziland is: “To provide a climate
and infrastructure that will progressively maximise the quality and security of life of the people of Swaziland
and make the best use of the country’s natural and human resources”.

To this end, the 1999 National Development Strategy (NDS) includes a subsidiary Vision and Mission Statement
that is intended to inspire and direct socio-economic development up to 2022: “By the year 2022, the Kingdom
of Swaziland will be in the top 10% of the medium human development group of countries founded on
sustainable economic development, social justice and political stability”.

The National Biofuels Development Action Plan is predominantly driven by the need to address issues of
economic development and environmental benefits. The NBDAP seeks to take advantage of the country’s

existing skills and knowledge in sugarcane production and utilisation of molasses for ethanol production whilst
cognisant of the urgent need to stimulate rural development and to reduce poverty by creating sustainable
income-earning opportunities. Furthermore, the NBDS contributes towards the achievement of the renewable
energy goals and the reduction of greenhouse gas emissions — an important step to combat global warming.

The goal of the National Biofuels Development Action Plan is to ensure that:

“The biofuel potential of Swaziland is developed and the production managed in an environmentally
sustainably way, without constraining food security and benefiting all people in Swaziland”.

In striving for this goal the following key aims will be sought:

18



av

UONREINOSSY

el Uonay WAWdoaAa(] Sjanjole [RUOHEN - 600T 12Guada(]



iy

\/louetaolg jo isalfaq ysaid

luswdinbs uoneipiysp
[OUSYIS0N JO LORINIBUOD 58

Wewdinbs Buipusig
Spaepuels Auenb pue IDUBL}20iG JO LolINISUDD 5T
uoneupfysp Bupuzig |
fousieoig m |
SouBydwod Joyucp

UORINNSLOD
Sanioe) uoneIpfysp

404 Duisueuy UKo £E

UCRINISUOD

saqloey Buipusiq |

|ouBl=olg 7

uswdinbs

| U0 43540 wiopsd oy Aed
Paw B Jamodws pue posps

yjuswdinbe 28

Loz e

UL tomy justidopoaacy spanjoig puoney - 6007 1oquinaagg

louBL=0Ig ¢

UONIMgSu0
ssnpory sbex)s

oy Bunuewy umgo o

Z dseyl ¢ yseyL

I Ysel



(44

SOON

YMSINN
[1pUN0)

oieasay

(ansasouyda] '8'3) suoneziuedio Jouop woly sal8ojouydal

AS19ua asn-sjeudoidde jo Suipuny juesd 1oy Alddy .
syrafoid yopid @3ndaxa@ pue 3|Npayas ‘ueld .
syuawsa|dwi 01 Ayoeded
puejizems 01 dew pue sajdwexa ased [eqo|3 ssassy .
spaau Adiaua siap|oy
-||ews 123w 01 sdoJd s|anjolg Jo Sasn [enuajod auyaq . salgojouydal
syndino A812ua S|anjoiq Jo asn [eint 10§ saniunyoddo aulyaq . asn a1endosdde

s1onpoud Aq ssasoud jo sasn Adiaua pue $32015paaj |[anjolq

el uondY uadoPAd(] S|PNJOIE [BUOHEN - 6007 12quiada(]

L



34

Bl UomdY uawdopad(y sfanjorgy [euoleN - 6007 Jaquiadagg



ed 000°05¢3 vas . J0 10329110 @11H §°'C
uonenjeay

pue Suuojiuon

‘oueldwo)

ed 0000523 vas . 40 10103210 21IH ¥'7
(weansumoq)

SENILET]

ed pp0‘0523 vas . J0 103224IQ ANH €'Z
19]|011U0D)

ed 000'05Z3 ves o JUBIUNODIY 2AIH  » |BI2UBUI{ BNIH 2T

loyra11Q
ed 000°0L3 vae i, JUB)SISSY SAINNDAXT AIIH  » 9AIIN2aX] alIH T'C vas Heis-¢

sjuawaiinbal
1ysisiano pue

uonnjosai andsip 10} uejd aulwialeg . sjoo010.d 32uBUIBNOS
000°083 JUNIN . a|npayds pJeoq 1as . ‘suolpunj suyad St
Wiy yoJess
000°083 vdas e annnaaxa a8edul v'1
$1321}}0 10Iu3s
D8N . guiuue|d uoissanng . 10} uonjesuadwod
JUNIN - aouewioylad 0} pajejal uofjesuadiod 3|qeLieA sulLiaRg - pue sjuawsaiinbai
0000013 vas . ue|d uonenjeAs pue J2e43U0d aouewopad dojanag . qolauyaqg €1
JUNIN - 103pny juapuadapul
000°0013 vas e souewojiad ygs uo 3oeqpasy Suipiaoad 10j poylaw auyaq . punj pue juioddy Z'T
SallIAIl0e pieoq Joj 198png @leald . vas Vs
JUNIN e sjuawialinbay aauewioyiad pue UuolINliIsuod pieoq1ss . 10} saAljejudsaldal 10} 3OUBUIBA0D
000'00Z3 vas «  Asnpuil pue juswiuianos wolj uonjejuasaldal jueasjal auiwialeg . pJeoq jutoddy T°T auyaq-T

Pl UOHDY WAUAO[IAR(] S|ANJOLE [PUCHEN - 600T 1aquIa0a(]

!



874

000‘0023

000°0023

000°0ST3

000‘00z23

000°005°T3

ed 000'002'T3

000'0023

vas .

BE N

103235 91eALg
UO1IBID0SSY
s13Inpouid
sjanjoig

vas

suoninsul
yoieasay
uoIB[I0SSY
$433npo.d
sjanjoig
vas

vds

vas

vas

vas

-uou szjjellawwod 03 saanuadul pue uejd Sunayiew dojanag

sindul aupiaoA|g
pue age|ns sapnjpui ued uonesauag-os leyj aunsuy .
Jamod ssadxa o sseyaund
PUe ajes ajqeus 0} J3S yum sdiysuoijejal dojanagq .
ssaig01d a1enjeAs 01 S19)13SId VSN PUe JSSY yum asier] .
uonijesauad Jomod assedeq ased
-1e8ns Jo uoiezieIDIaWWOoI o) ueld Jusunsaaur dojarsg .
s1anpoud-Aq [anjoiq wouy
lamod 5111939 Jo uonezijeIBWWOI Joj ueyd Juswisaaul dojansq
J3S 01 9|es 1o} s1anpoud ajsem pue
ssewolq woJj 1amod jo uonesausd ageinorus o) S3AIIUBIUI B)e3I)

Spuajq auijosed/|oueyiaolq
uoliesuaduod 1aysdiy Joj weidoud yoieasal dojanaq
Hodxa 10 uondwnsuos jpusaju
48Yua Joj uonanpoud asaipoiq 10j syradsoud aulwaelag .
suonendal pue jayiew [asalpoiq |eqo|g jo uonnjoas yoesy .
s19)dew
PUE $320)spa3 |asalpolq Jolew wouy PauJesj-suossa| ajen|eny

84n1an.sesju| g swaishs uonewsoju) 19x1ew pajesdayul dojpaag

gununodoe pue sjoa0j01d adesn 3[21Yyan auIwIR}aQ

1502 Bupiesado |enuue aujwi)aQ
$921J0 JYNIA 18 U0IeIO|-0 3)qissod 10) FYNIAI Ylm 1jnsuo)

T @seyd o3 1oud paj|iy aq 0} (weansdn)
U0IINPO.d $3203spaa4 Jo 10393.1Q 3y} 1oj e} qof dojanag

B wondy uswidogasagg sjanjorg [euoneN - 600z Iaguinna(|

40 asn |aA8) ade||IA €1

juawdojanap
pue |ejjuajod
lamod-o0)-ssewolg 7'y

uolnenjead
pue Suuojuow spuaiy
s|snjolq [eqo|9 T'p

SIA dojaaeq €'
(s)epiyen
Yas ueiqo z'g

aoeds aolyjo
asea| pue Ajuap| 1°¢

spaau
Suiyyers |euonippe
[} pue suluelag 97

sweldold Ry

sawwelsSouiq
Juswdo|anag
pue

Yaueasay ajeniul
pueue|d - ¢

vds 104 saiyjioe}
jeansido| pue
9210 31edU) - €




g€

(pasiel aq Ued S3IAI| [9N) WOJJ SINUDIAII SE awn-yans |1pun) pouad dn-3els ayl Joy papuny-Ajn} aq Isnw ygs :[ended upjpiom - ©
133s1an0 Alojendas 8ulyiou op,, B BLIOIA(G JOU S30P uoneziuedio ayl
pue ieajd apew aJe sajdipund vgs ay) Jo suoneadxa pue 5|08 ay1 18y} 2UNSUI 0} UDX R} B ISN 3Je] :AjI[IqeIUNOJ2E pUB SN204  ©
paja|dwod
00U 1BY]} 2INSUD 0} U E] B¢ 0] SPI3U BB pue ‘uonae duyjqeus ue Ajpand s1 z dais :daasd adoas ©
:a1e 7 dais 10y s Ay
syonpouid
uou pue SunasjJew I01spaay alesnsanul Ajaanoe-oid 03 uonouny @'y Juapuadapul o JUBIYSIGRIST o
A11831ul pue SNJ0j 3INsua 0} sjo20104d @2UBUIBAOE pue saAalqo aouewiojad Aay jo JuawdoEreg  ©
jjeas Anjenb Suniy pue Ajuoyiny sjanjolg puejizems aly} Juisijeuonesado pue Suiysijqelsy o
:sa|qesanijap Aay @21y3 sey g dais

1eY) a4nsus 0} painseawl

51z dais nun suidaq yJom uonejuawa|dwi / suonesad

-Aq pue sjanjoiq Jo sasn Ag1aua spny-1i0dsuely-

upp nonay uauido]aaa(] s|anj oty [RHOLEN - 600 Jaquiada(]

{



)

6E

spsloid gD s1edaiy . uononpouid yoojspesy |
pedw HHo 10} sdnoub pue suoeoosse
Juslunoop pue sjepies . Isley jeans dojsasa .
1edwn [L190S 10Uy « suonenbal Aayes dojars(g .
pedun | 1oBdw s1eNRAS 0)

[EJUSLLLOIIAUS I0JILOLY

noEmEmctozcom_ao_gma.
pue youeasay dojaas(g .

ylomatuel Buiojuow dojaas »

ssaualeme lgnd ajeals) . splepur)s Aljenb pue

saniiqedes || sjuswelinbal Buipus|q1eg .
Hodsuen pue sonsibo; | ainjonnseyu Buipus|q pue HEIS SAREISIULLDE JINDSY .
souRyus pueelenieAg . || Buisssooid (any dojsasq . SI0RUOD pue 380pNg 8IN9SS «
SBUSQ / SIS0 IOJIUOY « | SN _ Safeiey
spoddns sauid Jsjsiuupy « spel} @ Bunayiew Anuapy . PUE JuaLdinba "saoo andes «

S8Ipn)s AjljIgISes) UoISSILLLOT) »
suoisod
SAINISXS A8y ||l pue JINIoay «

- —d

| swwesboid gy dos speqiu «
spsepuess Ayenb doidjag .

SIstLey s)abie} uonanposd jag « PIE0g 108|3s »
[Bin o) jysusq podxs o | Auspi - _ R
wiedboud uoisusixs dojaas(] . puE AWIGEINS pUEB| SS355Y « (1 1elid) -
SI8LULLIEJ JORAU0D MBU PPY « ¥20)Spaay joUBLI30Iq dn-13s pue bu e1s

SlysuUsq / SJS0 I10}UOLY « . 10} sadA) dosa auya(g «

m:u:gm x&._ﬁa,q
uoneziuebio dn-puejs

. _ .. Udindex3 jo 18pi

st

Ul Honay JuawdodAa(] spnjorg [EuoneN - 6007 Jaquianagg






LE

siludosasp

pug [equajed Jemod-o)-sseluoig

S21D00LLIS]
2SN 3jeudosdde pue sYI0)Sps)
 REoig jo 2sn 24| wm.n§>.

uoHeness pue

Bulioyuioly spuss sjanyoly gaojs

SIN doprag et

Loz o

f sunuspg 9z

(s)apoyan | :
vas | s0eds 2010 2503)

Amusp] | ¢
Exty LT

swefold g9y
40 10108080 3IH ST

uoneneag
pue BuuoyLop
‘aouegdwo? o

spasu Buiyels npENgsIH YT
[BuCRippe (tuga am.._ssow
iy pue KEREY 0
J0joadig slH £
Blonusd
[eueuly 3 ¢

|

gluawaumbas
W Bissano

1 pue spo0pud
soueLarob

susg S|

Loz zo

UL UONoY Jawdofaadc] s|anjolg [RuoneN - (07 J0qUiaaac]

i!

suoiysod
SSIBARY )

SBO ouss
04 ucnesusdluLod
ple sjuswannbal

ool suyag ¢y

) Aeg Ny 7

 swesBoig
juswdojaraq !
pue yoseasay

sanijioed ¢

oypny |

Juspuadspul

BOUBLIBACS
auyag

€ASEL v sel

ZMsel

L YSEL



123

DEN . punj JUSWISAAUL S|2NJOIq [BUOLIEU dniss .
vdls - sishjeue
LDW - Jj3uaq / 1502 uleyd-aniea [e103 wiopad e sjuawialinbai Supueuy
000'00T3 JUNW - [9pow Aj|IGeIA JIWOU0I3 159) pue 21ealy . JUDW)SIAUL D1BWNSA 01 Apnis WIolad 7°¢

sjuawalinbal juawisaaul
5101nqLIIUOD [ENPIAIPUL aoud pue Ajauap|

uleyd
-anjea ul sdeg ssaippe 0} ssasoud

mc_v__:g-ﬁ_umamun_c_m..,wc .
wayy a8puqg
01 saijiunyioddo pue siaheld

|enpialpul Joj sded Ajquap| .

ujeya-an|eA s|anjolq uiul| sjanjoiq Ansnpui sjanjoiq

yoea Joy ue|d uawdojareq Apedejy yeiq . JO aped] g unayiew Ul paajoAul aq ||iM az|[e1dJ3awwod 03 suondo

s|anjoiq 0 apeJ) pue unadjJew ul paAjonul oym s1ap|oya3eIs Ay Jo (JDEN) W W) guipunj pue sjuawsaJinbal

0000013 JUNWN e SUOIINTIISUL JUBAB|3I JO WED) ASE) dojpreq . uoljeuIpJoo) |anjolg |euoien ysi|qeis3 1'e Buipueuly aulwlIlRQ - T
(Jeuorjeulalu; pue [euiaiul) apesy : uoijelpawal
V4N . 01 SJ13allieq Jo |[BAOWRL pue uonowoud asodoid pue suonengal pue sme|
- JUNWN 10} sjomauwely [e83] dy1dads 3eald . FunsIxa 12410 Yim s1a11juod Ajnuap) ¢v'T

aouaipne Ajpuapi pue shanins

(v3s) |eIURWIUOIIAUS J1poLiad 10} ueid auyag .
VIIW e CINER N ) sajepuell pue el Alljiqeuleisns
000‘00T3 JUNIN - ANjIqeUIRISNS [EJUBILOIIAUR BUYST  » |BI20S pUE [IUBWIUOIIAUS AS) Ajlu3pI €°T
spJepueis (S00T'SE6T

SNYS 89) [asatpolq pue (S00Z:597
SNYVS 89) Joueyiaolq uedty
yinos pue ueljizeig 21eN[EAT

s|anjolq Jo}
spiepuess Ajjenb |eqo|3 anouddy

up] | HondY UAAOA(] S|ANJOIE [PUCHIEN - 6U0T JquIada(]

(



SE

224N
000°0013 JUNI

208N

ViN

adan

40N

0000013 JUNW

208N
0000073 JUNIN

| ooy uatudopaaocg sjonjorg [PUOHEN - 607 10quiana(]

sassanoud
Sunnunodoe pue s1epuew ‘suonauny
‘uonisodwod Ajuoyny aulwialag

Siuswannbai 321nosal pue ueid
8urionuow Jodxa/uiodw) ajeasy .
$3201spas) 10 sjanjoiq paysodui jo
snieis Aynp / uonexey pasinbas aulwalag
SBAIJULDUI XE} 03 S)IWI| dulyaq

S|auueyo

9peJ) pue Sunasjiew jdepe pue Ajuap)
SAIBJJY QWoOH jdaqg yum Jejsiday .
Amua |e8a) Pupsip aeas) .
uolniisuod ajeal)

uonejsids| sjanjoiq mau ageuew

0} MOy uo siapjoyayels Sunsixa uies|

luawuianog Aq papinoid sainseaw
Supueuyy saynuap) pue Muoyiny sjanjoig
Puejizems sajeald jey) uonesiSa) yeiq 1°g

Ansnpui sjanjoiq
dueuyy o1 Anaj/xey Joj aejnwiioy auaq ¢z

uotjeosse
§123npoud sjanjoiq juspuadapu ajeas) ¢z

uohe(sidaj s;anjoiq jo |erosdde
Arejusweipied uierqo - ¢



144

[an} 3y} jo asn pue aseyaind

10} syysew [euoneu Suidojanap pue joueyla apesd-|any ojul (sassejow) syonpoad-Aq Aisnpui-1esns Sunsixa Suizi[epIawwod Yim pauiaduod Ajuewnd si T aseyd

jouel]

jeoig jo Liaalfeq isiid

{uzwsoedss |
¥I0j8p=2y) T Yo0)5pas) Jo)
aseyd 1oy 1aaload | Led Buraueuly
10jid Jo uohEL| | 2edaly

_ LT €D

LLOZEO

HoT Lo | 12078 9]

| dseL



Sv

S132npoid (1uswaoejdai

sjanjolg . 30015paay) z aseyd 10}

000°000°T3 ves . 13f01d jo)id jo uoneniu| 5°1
pieoq

000°0S3 vas . vas Aq ued jo (eaosddy ¢'1

1uawdojanap Joj
198pnq pue ue|d ssauisnq ul-||e auedald

doud yo01spasy joueyiaolq s12afouad J0p1d }o015pasy
000°053 vas . aAleuwlaye INO Joj paload joqd auyag . Joj uejd Bupueuly asedaid €1
uopanpoud

32015paay 10 INS AJlIuapl pue ajenjeay .
}20315pasy |2njoiq Joj Suiuue|d asn-pue| ul
15ISSE 03 SaM1I0YINe [BUOIIPEI} YHM 3SIeIT  »
uondnpoud }2015paaj joueyiaolq
VOW 10J s101e31pul A3y Bulap pue [020}01d suonipuod guimo.d
0000523 veas . juswssasse 1oedwi 1a1em asedald . [eao] 01 Ayjiqelins dey Z°T

saigojouyaay |eanynawBe oiy1oads

-|joueyiaolq jo uonjowoid Joj UB|d BIBRID $32015paay [oueyiaolq
VO sdouid joueyiaolq $}2015paay [oueylaoiq |eqo|s - juawaoe|dal 1o JUBWISSASSE
000083 vas . 9|qeyns 1oj sauljapind dojanag .«  Aed Jo 23e3s Juaund auyaa T'T Ajjiqisea axepspun 1

padojaAap usaq aAeY $201Spaay
3AIBUISYE B]qeIjal puUE S1aX)Jew sjan} SuluolaUN) 9104aq SISWIEY NS PUE SIBP|OY-[|BWS [BINJ 0] U0IINpoud 3I015pas) pualxa 0] ainssaid |eanljod  ©
sy)p01spaey ajendosdde 1ajem pue AjjelUSWUOIIAUD 310W JO Nal| ul 3ued-1egns uo sndoj o} ainssaid [Ba1ljod ©
paleald uaaq aAey S)ayJeW $YI01SPaay pue sjany pijos aiojaq g aseyd 01 Appinb ooy Buinopy  ©
:ade T aseyd ‘e dais 10} s Ay
$}2015p23j maujo Juswdolanap ssaippe [|Im € dals Jo € pue z saseyd ©
SLINYVIN 1INS ANV S13N4 ONIdOTIAIA NO ASNDI04 SI LI - T 3SVHd NI d3123dX3 S| ONILNY1d $H001Sd334 S13N4019 ITVIS IOYYTON  ©
Ajuo
sweidoid-10)1d pue yoieasal 0} palaLIsal ale $I015pasy (|asaipolq pue) joueyiaolg Suanpoid uo pasndo) (weasisdn) sanialjoe |eanynol8e ‘Ajpuanbasuo)  ©

url] uonoy wadojaaac] spanjolg [RUONEN - 6007 J2qUiaaa(]



<€

Aequaing
..... 2
T wouwsaro kq paphoid uoyejsibal m._
saunseaw Bupuewy ssyquap | DM .
pue cgﬁwwﬁ e 0Ny SRR PUSKZENS M__wﬁc__a o jpaosdde %
Eaﬂm__.-mn_awwgw sawauo U uonE|siBe] UeIg | E gjuLURi e UIBIG0 W
L .-.o”-. Wrask
sasnpoud s@noNg .
USpUScEpUl [ 1 L
2E1D EZ ] Ansnpui
i ~ spnjolq
_ _ _ ; _ Buoueuy A B SZI BRI IBURLOD —
Aowry SR i ! EEm  (USLU)SAALL SELILSS P 0} m_.nagﬂu “
PUBJZEMS J0  affoosmmsmmsmmromiam s N— i o3 Apnus WIS TT i : Buipunj pue =
RPN 7 ELD sjusuannbal N
: 0 e Buinueuly
Foueuy 0} Anaime s@Enyoi] Jo SPE) Rl
0j senULoy SULESA F'T o Bunaew U pIARAL auluLe]
q [ OUM SISPIOLBYEIS
fay g0 BELLOD
Buussls ysigEis3 4 T
uoneipswa) 3sodaud pue suogEinss
pue sme| Bunske IS0 (A STRILL00 RSP b1
sBeyoed uanesiBs) 0 SSIEPUEW pUP ELSD ] .
yped se Jusweled ol Jugns ; Aupgeuneysns (€005 pUe |EIUSILLOIAS A=y Amuspl £ juslieiped —
- 2pind suoyEnBa SENoY _anm wﬁbo._&% s3]
SNQIULLD O3l SHAOMBUEY 2 spuepuels Buipuig 10j uonejsibaj n
|eBaj e 3255803 G4 i pue Aujenb pryoig puejzems jdope pue ssodoid 77 Eﬁa_nmﬁ pue -
b

puezems u sionpaid uonelsush-on pue sEnoR | jeba] s{anyoiq HeiQg
o @sn pue wonanposd wanoB ey swE eid Ll

pLoz ¥ 0I0T ED gloz T gi0z - LD
| d21§ 10} SBNIANDY 1o8loid 19as] ybiy

ey vonY 1uAdofasac] S|ANJOIE JBUOHEN - 6007 12q2(]

(

%



J
€€
suoneayidads Suipus|q pue Ayjenb
S|2N4oIq 10} pIEPUB)S UOWILLOD BIBUIPIOO)
Spaepueis Ajjenb [anjoiq jo juawysiqe)sa spdepuels Buipua|q pue Ayjenb
- VSYMS 104 iomawe.y [e8a] oydads ajeary . 19njoiq pue|izems jdope pue asodoid 7'T
}lomauwiely |eda) uojesauasd-od dojpasg .
Apoq Bujuianog pue ssasoid
1UBWad10jus pe)uod Jswle) dojanag .
duiyexiew janjoiq jo uonowoud
404 y1omawely [edaj ay1dads ajealy .
nIe i juawdojaaap sjanjoiq puny 03 asud |9saip
adam . 1o/pue |os1ad 0 AA3| ppe 01 YN 2jqeug puejizems ul juaweljied Aq |eaosdde
10N uole|sida| s3anpoud uoneaua8-0a pue sjanjoiq Jo asn 10} uoneysids| Aioyengdal
000‘053 JUNIN - Ul p218A0d ale S[anf yolym aujwialag pue uondnpoud uiaAaosd jeyy sme| yeiq 1'1 pue [e83| s|anjoiq yeuaq - T

(10 Jo @o11d uo An3) '§'a)

Pauie1qo aq [im Suipuny ay3 yoiym Aq poyiaw ayy pue Aed 03 uonesiqo sjuswulanod ajels AppIdxa 1snw ueyd ddueul ay) ‘jendes Supjiom pue syaafoid
[eyded Joy sueo| S1dmiapun |Iim syjueq eyl aunsua oy T dais u paulwalap aq 1snw suoddns acud pue sjuswsaainbag |eades |1y :uejd ssueuly ayajdwosu; o

painsse jou sl juawelied Aq jeaosdde pidey Saujpwiy o

palajdwos
SI T da1s jipun suidaq ylom uoljejuswajdwyi / suoneiado ou 184} 3Unsus 0} uael aq 0} spPaau aied pue ‘uonoe Buiqeus ue Aj@and si 1 dais :dasun adods o

'a.1e T do1s oy sysu Aay
Ansnpui ayy 1iejs oy ueid dupueuy ay) pue apoo |eds) ayy yioq jo juawerjsed Aq jenosddy o
Ansnpur ayj jo Juswdojanap puny 03 pasinbay $8In9] |an] pue sjuawauinbal Juawisaaul [eyides Jo uoneulwdlag  ©
|oueyiaoiq Ajieaynads ‘sjanjoiq o asn pue Sunayiew ‘uonanpoud uiano8 03 suone|nas pue sme) dypads-puejizems jo uoneulwizlag o

‘sa|qesanljsp Ay aaay) sey T dais

UL Uoloy quatudopanc sjanjolg [puoey] - 00z J3GW2(]



December 2009 - National Biofuels Devel

4.4 ENABLING THE ACTION PLAN

This chapter describes the specific tasks require
timelines, relevant stakeholders, task owners and likely bu

Each appropriate suggestion or recommendation listed in the NBDS was slo

a tier system as follows:

Tier | Description

o The four
pillars of the
strategy

1 Key action
items

2 Major  sub-
steps

3 Details

i Criticality

N/A

High - success of the
strategy is dependent on
implementing the action
completely

Medium - Steps may
need to be revised /
changed as necessary as
the strategy is

Low - a punch list of “to-

. 'Act_ioh Example

opment Action Plan

Pillar 2: sustainable Biofuel

Feedstock Production

Commission a study to determine
target feed-stocks and current

food and non-food uses

Convene stakeholder discussion
to review current and expected

future production
feedstock

Determine guest list

of

each

e I e
*
amann

d to implement the NBDAP via its three steps. It provides
dget to implement the task or activity.

tted into an action hierarchy using

30
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dos required for
implementing the sub-
steps
4 Sub details Base Level - Tactical Send invitationg and arrange
operations venue

The top Tier (0) is the pillar, the second tier (1) are key actionable items, the third tier (2) are the major steps
required of the actionable items. For the purposes of the biofuels action plan, lower level tiers (3 to 4) are
considered to be too detailed to be of practical use. These lower tiers will be developed by the SBA or others
during implementation of specific activities.

The following tables present the results of a storyboarding exercise that sought to translate the goals and

expectations referenced in the National Biofuels Development Strategy into discreet actions.

The following series of graphics presents the critical tasks and subtasks for each of the four pillars of the NBDS
with supporting details and documentation.

A top-level “Gannt” chart of the Tier 1 steps for the four pillars is supported by additional Gannt charts for
each pillar with the tier two and some tier three tasks identified. Linkages between steps are included on the
chart and key milestones identified.

The resulting activities from these processes are presented as:

4.4.1  Activities for Step 1: Create the Legislative Framework (page 32)

4.4.2  Activities for Step 2: Establish the Swaziland Biofuels Authority (page 37)
4.43  Activities for Step 3, Phase 1: Feedstocks (upstream) (page 43)

4.4.4  Activities for Step 3, Phase 2: Production & Markets (downstream) (page 47)

445  Activities for Step 3, Phase 3: Sustainability and Rural Empowerment (page 52)
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Swaziland Biofuels Authority - Organigram

Executive

Financial
: troller

: _ : Director
Director Director i

B TR ¢ Compliance,
| Markets B Production ‘Monitoring &

Biofuel producers will be encouraged to form their own representative association, a National Biofuels
Association, which will interact with the SBA and Government on trade, marketing and regulatory matters
including codes of conduct and adherence to set standards and general representation of the interests of
producers and distributors.

A monitoring framework will be designed and used by the SBA to assess the results of the biofuels programme
relative to its objectives. Data collection will cover: production and consumption of biofuels, feedstock
production including that of small scale farmers, area cultivated, prices paid at each level of the value chain,
sales of co-product, jobs created and the price of fossil fuel. Environmental performance of the industry will

also be monitored.

Government action is needed to establish the SBA and, in consultation with key stakeholders, define its
mandate. The SBA should be a forward thinking institution to putin place the frameworks that will promote,
encourage and support biofuel development and use. Initial SBA activities and investment programmes will be
financed from fuel-levies established in Step 1.

The SBA:

a) will co-ordinate and lead the involvement of relevant institutions into the marketing and trade of
biofuels.

b) will control the production of feedstocks and liquid biofuels though production and processing
licenses.

¢) will monitor the import and export of feedstocks and liquid biofuels in line with SACU’s regulations
and national laws.

d) will ensure that the safety regulations required for the marketing and sales of biofuels are enforced.
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e)  will, with the cooperation of the SWASA, develop and uphold national biofuel quality standards.

f)  will arrange for mechanism of selling liquid biofuel or co-generation products with the required

g)  will identify key capacity challenges and opportunities in trade and marketing aspects of the biofuels
industry,

h)  will facilitate the establishment of 3 capacity building process that strengthens the industry’s ability in
respect of trade and marketing functions.

i) will facilitate the establishment of a Biodiesel Producers Association in the country and develop a
registration system for biofuel production.

i) will establish a National Biofuel Coordination Committee (NBCC) of key stakeholders (public, private
and civil society representatives) who will be involved in marketing and trade of biofuels

k) will promote research in agronomy, production and distribution on biofuel feedstock and
technologies of suitable biodiesel feedstocks.

1) will investigate the options of biofuel feedstocks, e.g. PPO, which does not need further processing
and can easily be used, also in remote areas and at small scale,

m) will undertake water impact assessments to assess the scale and significance of the impact in full
cognisance of national water assessments and plans.

n) will develop and apply national environmental sustainability criteria to ensure that biodiesel
feedstocks and processing have only minimal impact on biodiversity and food security,

Step 3 is the core implementation plan for biofuel development. It is broken down into three distinct phases to
“build slowly from strength”,

Phase 1: Develop downstream bioethanol markets — equates to Pillar 3 of the NBDS
*  Work with existing sugar companies to commercialize by-products (molasses)
* Focus on developing marketing and distribution capabilities
* Keep capital costs to a minimum
Phase 2: Diversification of ethanol feedstocks (upstream) - equates to Pillar 2 of the NBDS
* Targeted focus on feedstock diversification
¢  Close partnership with limited number of established contract farmers
® Lleverage and extend marketing capability developed in Phase 1
Phase 3: Empower Rural Farmers — equates to Pillar 4 of the NBDS

* Use knowledge gained in Phase 2 to establish extension program to encourage small holders to grow
appropriate feedstock

® Use established market developed in Phase 1 to set reliable grain prices and quality standards
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« Develop and monitor markets
e Develop and monitor quality and safety standards

« Monitor prices and set fuel-tax needs to ensure stable funding

e Implement R&D programs

Step 1 is the establishment of biofuel supportive laws and regulations. The cornerstone of a successful biofuel
industry rests with a supportive and conducive legislative and regulatory environment that encourages biofuel
investments, blending and fiscal support measures whilst at the same time is regulated to ensure fair and
equitable benefits, defined operational limits and is environmentally sustainable.

Biofuel development has to be guided by legal mandates that amongst other things, mandates biofuel
production, processing and use. Such an industry also requires regulations to manage what is a complex
organizational and logistical process.

Investors need assurance that they will be able to achieve returns on their investment and that the system in
which they operate is transparent and free from interference and only market forces and inherent risks will
determine the level of their success.

Therefore, an umbrella biofuel act or amendments to existing laws must be drafted and adopted that gives rise
to a conducive legislative and regulatory environment. Such laws will guide:

o Fuel quality standards

o Biofuel price-control mechanisms

o Mandatory biofuel blending rates

o Marketing and trade related benchmarks

o Fiscal incentives and supportive financial governance and accountability.
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Draft and enact legislation that
defines biofuels and commits
the government to development
-~ of the industry

Create laws to regulate
production and trade of biofuels
and associated byproducts

Determine taxation, levies,
- blending requirements and
g | pricing formulas to ensure self-

L funding of industry

Step 2 is the establishment of the Swaziland Biofuels Authority (SBA) that will develop and regulate the
industry.

The NBDS recognized the importance of creating a coordinating and managing body to manage the complex
processes needed to establish and manage a viable biofuel industry. The NBDS called this body the Swaziland
Biofuels Authority and would be established via an Act of Parliament.

The establishment of the SBA will follow national procedures already in existence in terms of the Public
Enterprise (Control and Monitoring) Act of 1989. The SBA is the coordinating and regulating institution that will
have the authority over biofuels.

SBA operations will be guided by a governing board which will comprise members from the relevant ministries,
the private sector (i.e. growers and processors) and representatives of civil society. The SBA will manage,
coordinate and report on all the aspects and activities of the development of biofuels in Swaziland.

Though the SBA will have to identify sustainable long-term funding, funding sources could comprise of
government, donors, budgetary transfers, disbursements from the COM projects, and selected levies on some
goods.
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e Crops suited for small-holders (ie jatropha, sorghum, cassava, castor beans) would increase rural
empowerment but are unlikely to achieve consistent yield and quality requirements needed for

processors.

e Crops suited for large-scale producers (ie sugarcane, soya, oil seeds such as sunflower and canola)
would not create significant rural empowerment but would be highly efficient in consistent yields and

quality requirements.

The Ministry is also aware of the increasing concern over the conversion of land from food production to fuel
production and that integrating small-holders into a biofuel sector could threaten the country’s ability to
produce sufficient food to feed its growing population. Associated with this are the potential increases in
environmental degradation and risk as more and more land is converted to biofuel crops affecting many
important ecosystem services and goods.

The Ministry is also very aware of the challenges rural farmers have faced in the past when converting from
subsistence based production to more commercialised production. The history of cotton production which
used thousands of contracted rural farmers to produce cotton seed for processing, has been marked with
many unfortunate challenges and failures that left many farmers in debt and unable to produce sufficient
cotton to keep the processing plant operating. The Ministry acknowledges that such challenges can be
overcome through well planned interventions, capacity building and access to financial resources, but in the
short-term and in a global economic environment that has not favoured cotton production in Swaziland,
attempting to solve the challenges is beyond the country’s capacity at this time.

The Ministry is also aware that globally there is no demonstrable viable biodiesel production model that the
country could adapt or adopt that would achieve the sustainable provision of economic feedstock. Attempts
by D1-BP Fuel Crops from 2005-2009 to grow and commercialise Jatropha failed. The failure was partly
economic but mostly agronomic difficulties with jatropha. Swaziland does not have an ideal agro-ecological
environment for jatropha. In addition there have been few international successes in jatropha production and
the trend now is focusing more on research and domesticating wild varieties before it can be viably introduced
to farmers. The majority of biodiesel is derived from traditional food crops such as soy, sunflower and canola.

The Ministry is also aware of Swaziland’s comparative advantage regionally and internationally, in producing
sugar from sugarcane and the significant global demand for bioethanol.

Swaziland produces some 620,000t of sugar annually with the resulting availability of some 190,000t of
molasses (the most common feedstock for bioethanol). The country has already some 52,619 Ha of land under
sugarcane which yields, after processing, around 190,000t of molasses. The current potential, therefore, for
producing fuel grade bioethanol from molasses is about 50 million litres per annum (using a conversion ratio is
4 kg of molasses / 1 litre of ethanol). The total petrol consumption in Swaziland in 2007 was 115m litres and by
2015 is estimated to be 183m litres. If an E10 blend was implemented, some 18m litres of bioethanol would be
needed by 2015 and this is well within feedstock availability.

RSSC installed ethanol production capacity is 32m litres/year. RSSC ethanol production from 2004 to 2008 is
presented below.

[ Production 2009 2008 2007 2006 2005 2004
Potable (litres) 25853,00 | 24,152,000 | 9,100,000 | 13,062,000 | 13,660,000 | 13,101,447
Fuel grade (litres) 2,444

The environmental benefits of using bioethanol derived from cane molasses are also advantageous. The
greenhouse-gas savings (% vs. petrol) for cane derived bioethanol is between 87-96%. Molasses derived
bioethanol also has a favourable energy balance and returns from 8 to 9 units of energy for each unit
expended.

 FOCUSSING NATIONAL BIOFUEL DEVELOPMENT
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Cognisant of the economic, environmental and production challenges, the Ministry makes the following
recommendations:

¢ Focus near term on existing sugar producers to commercialize process by-products

© Swaziland has good experience with sugarcane and has established businesses in the sector
with some experience making bioethanol

© Reguirement is for development of downstream (production, blending and marketing)
infrastructure and expertise - Swaziland has none at present

© Critical to determine the appropriate stimuli: demand requirements (blending mandates)
and price supports (fuel levies) to sustainably fund the industry

* Delay rural empowerment until functioning extension programmes, production modalities, crop
selection and solid markets have been established

o Initiate agronomic trials of promising biofuel crops that are suited to small-holder production
constraints and opportunities

o  Protect the small-holder from market failure (ensure there is demand for their produce and a
price history they can trust) and develop viable business plans for selected crops

© Identify realistic and viable funding sources that can be accessed and utilised by small-holder
farmers to develop their biofuel feedstock production

o Train_extension officers to focus on environment-appropriate and commercially viable
feedstocks

¢ Delay investment in biodiesel feedstock production for the foreseeable future. There is presently no
example of a profitable biodiesel industry anywhere in the world so the Ministry recommends waiting
for other countries to prove viability first then re-evaluate the introduction of biodiesel feedstock
production.

*  Establish a biofuel regulator to manage and coordinate biofuel production, marketing and utilisation.

IMPLEMENTATION ROAD-MP: BIOFUELS DEVELOPMENT IN SWAZILAND

This NBDAP proposes the implementation of a focused and refined NBDS through a phased implementation
plan:

Step 1: Create the Legislative Framework: Create legal authority for biofuels production and use.
*  Establish key program goals and definitions
* Enable production and sale of bioethanol
* Set mandatory blending requirements
*  Create mechanism for funding industry
Step 2: Create the Institutional Capacity: Develop Institutions to manage industry
e Create, staff and fund the Swaziland Biofuels Authority
* Finalize complete value-chain investment plan
e |nitiate funding mechanism to capitalize investment plan
* Develop R&D programs

Step 3: Implementation: Phased implementation to “build slowly from strength”
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« Unfocused: The strategy encompasses both mechanized TDL experienced farmers as well as small-
holder SNL subsistence farmers

e Costs unknown: The draft strategy does not venture an opinion on the likely costs and benefits of
developing a biofuels capability for Swaziland

« Difficult task even for rich countries: The history of biofuels development suggests that they are
usually uneconomic at the recent average price of oil with very few exceptions (e.g.: Brazil)

e Swaziland is a small resource-constrained country: It has limited capacity to sustain a long-term
investment in a large-scale biofuels program

e Too fast: The Draft plans to meet large national blending targets within five years, requiring a large
scale biofuels industry development in a very short time frame

For these and other reasons, the Ministry recommends a phased biofuel implementation plan that seeks to
keep costs low as the nation learns how to build an economically and environmentally sustainable biofuels
industry. In time building on the experience gained, the biofuel industry will mature and broaden the scope for
participation of lower skilled and resourced producers.

In developing this NBDAP, the Ministry has had time to reflect and assess regional and global success and
failures in biofuel production. The original ‘biofuel boom’ that saw millions of Dollars invested into a wide
range of international projects has not yet seen any return on those investments. International concerns on
environmental, financial and social impacts of biofuels, has caused many countries to review their biofuel
programmes and to scale back or investigate further the most appropriate benefits whilst avoiding the
negative impacts.

The Ministry is aware that international biofuel production, once considered as a tool for poverty alleviation
and rural development, has failed to achieve these noble aims. There are continental examples where small-
scale biofuel production for village level energy needs has worked, e.g. Mali but there are no examples of
large-scale production having achieved this. To date all large-scale production projects have been private
sector funded often utilising communal land that has resulted in a variety of social, institutional and
environmental concerns. Ghana, Tanzania and Mozambique have all experienced these forms of impacts and
each country has tried to tackle them using their own institutional instruments. It should also be noted that
the countries cited are physically much larger and have the land area available for a variety of uses whereas
Swaziland is much smaller in comparison and after decades of poor land use planning no longer has contiguous

land areas suited for large-scale agricultural activities that would not require the resettlement of large
numbers of residents.

The Ministry is also acutely aware of the importance of introducing alternative livelihoods to the thousands of
rural farmers battling with poverty and a degrading environment and using biofuel crops as one tool to
contribute towards resolving their situation. However, the Ministry is aware of the low level of successful
penetration of biofuel feedstock production by rural resource poor farmers in many neighbouring countries.
The Ministry has not been able to identify a single successful programme that produces feedstocks for
processing into biofuel. Nor has it found, apart from sugarcane derived ethanol in Malawi and Zimbabwe, any
suitable crops that could fulfil national biofuel demands at even negligible blending ratios. As a consequence,
the Ministry is proposing that rural empowerment through biofuel feedstock production be delayed until such
time as the country has identified and tested suitable crops and processing technologies. Currently sweet
sorghum is a preferred candidate for rural farmers as its production is suited to small-scale and is a dryland
crop, but with little or no previous national experience with this crop, intensive research and testing has to be
carried out to ensure that should it be introduced to rural farmers, they are assured of its economic viability
and availability of extension support. An advantage of sweet sorghum is that it can provide both food and fuel
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as its grain can be harvested for use as food and its stalk processed for its carbohydrate and sugar. It
potentially offers a win win situation and is increasingly being used in regional biofuel projects.

The Ministry is cognisant of the route taken by the sugar industry when it first began in the 1950s. It started
small, built institutional and legislative capacity, identified and created markets and the logistics to move and
sell its product, exploited favourable agro-ecological conditions to expand production and finally began to
integrate small-holder farmers to produce feedstock for its processing facilities. All the time, in association
with South African research institutions, it improved its cane varieties, improved its land management
practices, optimised the use of inputs, improved its water utilisation efficiency and improved its processing
technologies.

During the formulation of the NBDS, stakeholders strongly voiced their concerns over the use of land for
biofuel crops while the country is trapped in a vicious cycle of food insecurity, poverty and the increasing
impacts of climate change affecting all facets of economic development. The Ministry of Agriculture was
concerned that there was not enough land available to produce both food and fuel particularly at scales
suggested in the NBDS (70,000 to 100,000 Ha). International development agencies operating in Swaziland also
expressed a concern that the production of biofuel crops using rural farmers was inappropriate given the
severe challenges the same farmers faced in producing food crops that has resulted in such agencies providing
emergency food relief to hundreds of thousands of Swazis over many years.,

The Ministry is also aware of the importance of a well functioning institutional and legislative environment
that not only supports biofuel developments but also promotes them. A conducive institutional and legislative
framework, as articulated in the NBDS, is viewed by stakeholders as being vital to ensure a sustainable and
economically rewarding biofuel sector that meets the core objectives of the country’s economic development
plans, its environmental commitments and its commitment to poverty alleviation.

Cognisant of these concerns, the Ministry of Natural Resources and Energy, the main driver for the NBDS, took
a decision to focus biofuel development on existing technologies that have a proven economic and technical

viability and exploit the country’s existing position of strength in sugar production.

As has been described in early chapters, biofuels are derived from organic matter principally plants, that are
grown and processed to extract useable oils or liquids that can be blended with petrol or diesel with little or no
change in engine performance but with environmental advantages with a reduction in pollutants entering the
atmosphere.

The types of crops suited for this purpose have been described in early chapters and all are considered suitable
for Swaziland’s agro-ecological environment. However, the NBDS identified that such crops should be grown
by rural farmers on small plots feeding bigger growers and processors that in turn refine the oils to established
quality standards for blending by national oil companies.

Stakeholders identified that the production of any of the identified crops would require detailed land
suitability assessments, farmer capacity building, improvements in existing extension service activities, funding
to secure production inputs and research on crop agronomy and husbandry to ensure consistent yields.

A review of the different production systems and scales by the Ministry identified that the discrepancies
between small-sale and large-scale production in land take, yields, costs, skills and logistics is significant and
that capacity to address these major challenges to uplift rural farmers to levels associated with commercialised
biofuel feedstock production would take lots of time and resources.

The Ministry acknowledged that there are major differences in the ability of biofuel feedstock production to
achieve significant levels of rural empowerment production whilst at the same time provide the feedstock at

economic prices.
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1. To address energy security through production and use of biofuels and detaching from negative
developments in the market for fossil fuels.

2. To build biofuel production capacity slowly and from a position of strength and experience.

3. To enhance rural development through close and harmonious operation of the biofuel and the
agricultural sectors.

4. To address environmental concerns through contributing to the overall reduction of greenhouse gas
emissions and helping to reduce climate change.

5. To promote export development through providing opportunities to develop new export markets and
improving the trade balance.

The NBDAP has the following key objectives:

1. Create an enabling legislative framework
2. Create a national Biofuels Authority

3. Implement a phased development of biofuels, feedstocks and blending

e et

Achievement of the Action Plan Objectives will lead to or will coincide with a number of outcomes and
benefits:

1. A new or revised suite of laws and regulations that permit and regulate biofuel feedstock production,
processing, blending and use;

2. A institution with an overall mandate to manage and coordinate all biofuel developments in the country;
3. The rapid introduction of bioethanol and its use in all petrol imported into the country;

4. A crop research and development programme that successfully introduces suitable alternative feedstock
options to rural farmers;

5. Improved technical and logistical capacity to implement and manage the diverse responsibilities of
biofuel production and use; :

6. Sustainable financial mechanisms that satisfy private investors to develop the infrastructure required to
meet national biofuel requirements; and

7. An environmentally sustainable biofuel production network that meets international standards and
expectations.

The NBDS presented the four essential elements or building blocks around which the strategy was formulated.
The NBDS referred to these as the four Biofuels Pillars:

Pillar 1: Adequate Institutional and Legal Arrangements

Important factors in this process are developing human, institutional and systemic capacity and identifying the
provisions for supportive legislation.

Pillar 2: Sustainable Biofuel Feedstock Production

This pillar covers the sustainable production and marketing of feedstock, based on rational utilization of land
and water, whilst minimizing adverse impacts on biological diversity and addressing land degradation. The
feedstock production will involve smallholder participation.

pillar 3: Sustainable Biofuels Production, Marketing and Trade

The principle of this pillar is to produce and trade biofuels in a sustainable manner based on sound economic
and financial management.
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Pillar 4: Environmental Sustainability and Socijal Compliance

Environmental conservation and sustainable utilization of biodiversity are key elements or conditions that
need to be addressed to enable biofuels development. The mitigation of impacts on food security and social
impacts is another prerequisite.

Each of these four pillars is supported by a number of strategy statements and suggested implementing
activities,

4 THE NATIONAL BIOFUELS DEVELOPMENT ACTION PLAN

This Action Plan provides the implementing methodology that translates the NBDS into more focused and
defined activities,

Following the formulation of the NBDS and stakeholder consultation, the Government of Swaziland took a
decision to formulate an action plan that would see the core objectives of the NBDS being realised but
cognisant of global trends and developments since the NBDS was published:

* Oil price peaked at $149 per barrel in summer 2008, now less than half that in 2009

* Biofuels were linked to the world food-price crisis (perhaps unfairly...) and countries were advised to
consider the implications on food security before embarking on large-scale biofuel projects

* Biofuels remain uneconomical in all contexts except Brazil at current oil prices
©  US overbuilt for ethanol - leading to huge industry shakeout
©  Palm oil and other food oils remain too expensive for use in biodijesel

Other biodiesel feedstocks failed to deliver on yields (jatropha)

X

©  Brazil's success comes after a deliberate 30 year effort to foster the industry

* Despite large investment, biofuels in Africa still remains a nascent industry with uncertain economic
prospects and a mixed social/environmental legacy

The Ministry of Natural Resources and Energy, hereinafter referred to as the Ministry, acknowledges that the
global biofuels “boom” has since retreated to a phase of cautious and informed development. There are still
opportunities, but the winners will be the countries/companies that go slow, build from strength, and adopt
technologies and feedstocks that are proven to be appropriate to the local conditions.

Consultations and discussions with stakeholders identified that the NBDS was too far-reaching, too all-
é€ncompassing and too costly to implement particularly in a global environment that has seen many biofuel
initiatives fail. In particular the following were identified as reasons to be cautious:

® Too broad: The strategy encompasses both bioethanol and biodiesel - two very different fuels, crops
and production processes with few commonalities
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December 2009 - National Biofuels Development Action Plan

5 IMPLEMENTATION COSTS

The cost of implementing this Action Plan is presented in the table below.

—
Step Year of | Fixed Cost Recurrent Il Total ‘
cost Costs ‘ I
| | |
Step 1: Create the Legislative Framework 2010 |‘ E650,000.00 \ - \ E650,000.00 |
Step 2: Establish and run the Swaziland | 2011 E2,860,000.00 E2,470,000.00 ‘ E5,330,000.00 ‘
Biofuels Authority \ J
|
Step 3, Phase 1: Feedstocks (upstream) \ 2012- \ E1,430,000.00 E1,430,000.00
‘ 2015 ‘
Step 3, Phase 2: Production & Markets | 2013- E45,200,000.00 E45,200,000.00
(downstream) 2015
Step 3, Phase 3: Sustainability and Rural 2014- E1,510,000.00 E1,510,000.00
Empowerment |
TOTAL E51,650,000.00 E2,470,000.00 '

African Biodiversity Network, 2007. Agrofuels in Africa. The impacts on Land, Food and Forests.

Agra CEAS/UNDP (2008), Study of the Biofuels Market in Swaziland, prepared by Agra CEAS Consulting in
conjunction with F.O.Licht. Mbabane

Asselbergs, B., Bokhorst, J., Harms, R., Van Hemert, J., Van der Noort, L., Ten Velden, C., Vervuurt, R., Wijnen,
L., Van Zon, L., 2006. Size Does Matter. The Possibilities of Cultivating Jatropha curcas for Biofuel Production in
Cambodia. Expertise Centrum voor Duurzame Ontwikkeling (ECDO). University of Amsterdam

Baur, H., Meadu, V., Noordwijk, M. Van, swallow, B., 2007. Biofuel from Jatropha curcas: Opportunities,
challenges and development perspectives. World Agroforestry Centre

Biofuelwatch et al. 2007. Agrofuels.Towards a reality check in nine key areas.

Braun, J. von and R. K. Pachauri, R.K., 2007. The Promises and Challenges of Biofuels for the Poor in Developing
Countries. IFPRI. Washington

CBD (Convention on Biological Diversity). 2008. The potential impact of biofuels on biodiversity. Note by the
Executive Secretary for the Conference of the Parties to the Convention on Biological Diversity, 19-30 May
2008, Bonn, Germany (draft, 7 February 2008).

CFC (Common Fund for Commodities). 2007. Biofuels: strategic choices for commodity dependent countries.
Commodities Issues Series. Amsterdam.

CTA (2007?). Draft ACP Policy Brief on Biofuels 2007/2008.The Role of Science, Technology and Innovation in
Supporting a Sustainable Biofuel Sector. Biofuels: ACP’s Response to Fossil Fuel Dependence. Written By: Jan
Cloin, Raymond Rivalland, Dr. Maureen Wilson & Prof. Francis Yamba; Edited by Judith Francis.

56



December 2009 - National Biofuels Development Action Plan

EPLF Energy Center, 2008.Roundtable on Sustainable Biofuels. Global principles and criteria for sustainable
biofuels production. Version Zero. Swiss Federal Institute of Technology in Lausanne,

FAO 2008. High-Level Conference on World Food Security: The Challenges of Climate Change and Bioenergy.
June 2008, Rome. Conference documents are available at www.fao.org/foodclimate/

FAO 2008a. High-Level Conference on World Food Security, Rome, 3 - 5 June 2008. Report of the Conference.
Rome
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FAO, The concepts of standards, certification and labelling, found at:
http:,’/www.fao.org!docrep,/OOG,’yS136e{y5 136e07.htm

FAO/GoS-MOAC, 2005. Strategy Brief for National Food Security and Agriculture Development: Horizon 2015,
Swaziland (December 2005). Mbabane.

FAO/UNDP/GoS-MOAC (1994): Agro-ecological analysis of Swaziland. Mbanbane
FAO/UNDP/GoS-MOAC, 1994, Present Land Use Map of Swaziland. Mbabane

Fargione, J., Hill, J., Tilman, D., Polasky, S. and Hawthorne, P. (2008). Land Clearing and the Biofuel Carbon
Debt. Science, 319(5867), 1235 - 1238, Available from http://www‘sciencemag.org/cgi,/
content/abstract/1152747.

Firbank, L.G. (2008). Assessing the Ecological Impact of Bioenergy Projects. BioEnergy Research Published on-
line 26 January 2008. Available from http:f/'www.springerlink.com/content/ r5668x542208h473/fulltext.pdf.

Francis, G., Edinger, R., Becker, K. (2005). A concept for simultaneous wasteland reclamation, fuel production,
and socio-economic development in degraded areas in India: need, potential and perspectives of Jatropha
plantations. In: Natural Resources Foru m, Vol. 29, pp. 12-24.

GISP, 2007. The Global Invasive Species Programme. Vol.9. Nairobi.

GoS-MNRE, 2006a. Bio-Energy Feasibility Study {Farming for Energy Project - FO13}, prepared by Bio-Fuels
Kontor SA Johannesburg. Mbabane

GoS-MNRE, 2006b. Strategy and Action Plan for the Production of Bio-Fuels in Swaziland. (Developing a New
Energy Economy in Swaziland), prepared by Golder Associates Africa Pietermaritzburg. Mbabane

GoS-MPWT, 2001. Swaziland’s First Communication to UNFCCC, Mbabane.

GoS-MTEC, 1997. Swaziland Environment Action Plan. Volume 1 & 1. SEA, Mbabane.

GOS-SEA, 2001. State of Environment Report for Swaziland, Mbabane
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GTZ General references: GTZ/World Watch Institute, Biofuels for Transportation, www.gtz.de/biofuels-
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GTZ, 2006. Option to Acquire CDM Financial Support for the Production of Energy Crops to Produce Liquid
Biofuels for Transportation - Current Status. Internal Report Prepared by Christine Clashausen.
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