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Definitions 
	TERM
	DEFINITION

	Biodiesel
	Biofuel which is produced from oily plants, animal fats, waste cooking oil, wastes, and other biomass that are processed into fuel that can be blended with diesel oil. Biodiesel is a renewable fuel consists of fatty acid methyl esters (derived through transesterification of vegetable oils, animal fat and also recycles oil from the food industry with methanol.

	Biodiesel (B5, B10)
	Diesel fuel that has been blended with biodiesel in the ratio of 95 and 90 percent and 5 and 10 percent biodiesel respectively.

	Bio-energy
	Bio-energy is the conversion of biomass resources such as agricultural and forest residues, organic municipal waste and energy crops into useful energy carriers including heat, electricity and transport fuels.

	Bioethanol
	Bioethanol (chemical formula C2H5OH) is made by fermentation, mostly from carbohydrates produced in sugar or starch crops such as corn, sugarcane and is used as an alternative to petrol.C2H2OH which is produced from agricultural plants and other bio sources,

	Bioethanol (E5, E10)
	Gasoline that has been blended with ethanol at the ratio of 95 and 90 percent and 5 and 10 percent bioethanol respectively.

	Biofuel
	Bio-diesel, bio-ethanol and other fuels that are produced from biomass, animal fats, waste cooking oil (WCO) and other mainly used with vehicle, engines, for heat and electricity generation in accordance with national biofuel   standard.

	Biofuel Company
	Company that produces, processes, and distributes the biofuel products.

	Biofuel feedstock
	Biofuel feedstock is the farm/non-farm stock that can be converted to biodiesel and bioethanol.

	Biofuel Feedstock Producer
	Biofuel feedstock producers are farmers or other entities who are engaged in producing feedstock for biofuel production.

	Renewable Diesel
	Fats or vegetable oil, refined by a hydro treating process, is termed as Hydrogenation-derived renewable diesel (HDRD). This fuel meets the petroleum diesel ASTM specification.

	Straight vegetable oil fuel blend (SVO)
	Straight Vegetable Oil fuel blend – SVO fuel is produced as a blend of petroleum diesel fuel and vegetable oil, such as coconut oil. SVO fuel is recommended only for stationary diesel engines operating at constant load.


Abbreviations

	b
	Billion

	CC
	Commerce Commission 

	CO2
	Carbon di-oxide

	EMA
	Environmental Management Act

	EU
	European Union 

	FFPT
	Fiji Fuel Pricing Template

	FJD
	Fijian Dollar

	FMA
	Fiji Motor Association

	FSC
	Fiji Sugar Corporation

	GDP
	Gross Domestic Product

	GHG 
	Green House Gases

	Kg
	Kilogram

	L
	Litre

	m
	Million 

	MDG
	Millennium Development Goal

	NAMA 
	Nationally Appropriate Mitigation Actions

	NEP
	National Energy Policy

	PICs
	Pacific Island Countries

	RFS
	Renewable Fuel Standard

	SE4All
	Sustainable Energy for All

	SVO
	Straight vegetable oil fuel


	SWOT
	Strength, Weaknesses Opportunities and Threats

	USA
	United States of America

	USD
	United States Dollar


SECTION 1 
1. COUNTRY BACKGROUND

Biofuel program is an opportunity for Fiji to introduce alternatives for petroleum fuel as well as manage country’s ‘balance of trade’ and economic development goals.
Fiji is 100% dependent on imports to meet its petroleum fuel demand. In 2011, the country imported 707 million litres of petroleum products valued at 1.17 billion FJD. About 50% of this was consumed locally (balance exported to neighboring Pacific Island Countries (PICs)) 
. The high dependency on imports to meet energy demand motivates the country to strive to reduce oil imports and make energy supplies sustainable and affordable. 
Energy sector policy environment
The National Energy Policy-2006 guides the development of energy sector in the country. Apart from creating enabling environment for other energy sources, the policy also focused on increasing use of local renewable energy resources available. A draft National Energy Policy (2013-2020) is being discussed but is yet to be endorsed by the cabinet.
The Green Growth Framework-2014 has been adopted by the country. Guided by the principles to reduce carbon emissions at all levels and improving resource efficiency and rational and efficient use of natural resources, the Green Growth Framework becomes the basis of developmental programs in the country. Under the framework, energy security is identified as one of the key thematic areas.

The ‘Green Growth Framework’
 adopted by the country vision of creating ‘A Better Fiji for All’ applying sustainability principles in development approaches. In addition, The ‘Climate Policy of Fiji’ pronounces a low carbon growth path for the country and also elaborates upon transport sector mitigation actions.
Another important document that plays a role in defining the future renewable energy actions of the country is the ‘The Sustainable Energy for All (SE4All)’
. SE4All envisages improving the access to energy by improving the share of renewable energy in country’s energy portfolio.
Biofuel sector and Fiji (Energy, economy and environment)
Countries across the globe are increasingly supporting biofuel programs due to its ability to achieve climate change goals
, promote rural development and reduce fossil fuel imports. 
For Fiji, introduction of biofuels in the economy is an option to promote rural economy, accelerate industrialization across islands and attain energy security.
The biofuel program not only has an energy security dimension, but considering the high dependency of Fiji on agriculture, the economic implications are equally important. The existing biofuel focused programs plan to derive biofuel from coconut and sugarcane crops. In addition palm and pongamia plantations are planned for biodiesel production.
Thus the biofuel program- as an interface between industry and rural areas-provides an opportunity to infuse modernization and efficiency in the farm-sector in the country. 
The economic growth in the country has been slow, the result is that underemployment among youth is significantly high at 9 percent (IMF, 2013). The country is heavily dependent on sugar, textile and tourism for employment. The biofuel program provides an opportunity to diversify the economic base, provide energy option (electricity and fuel) for small island and off-grid communities and attract capital investment in the country and create employment across the biofuel supply chain. 
Fiji Sugar Corporation (FSC) has already identified biofuels as product diversification strategy. Decline in global sugar prices has motivated FSC to consider diversifying into ethanol for augmentation of the corporation’s revenues.
The biofuel program is also an opportunity for the country to reduce fuel use, control fuel linked pollution and green house gas emissions (GHGs). 
The improved engine performance and renewable nature of biofuel can help save on the cost of imported energy, and reduce the environmental footprint of the transport sector. Apart from direct economic benefits (linked to reduced demand for imported fuel), the GHG mitigation potential of biofuel program can help source climate financing for the country which can be invested back to support the biofuel projects in the country. Biofuel linked with GHG emission reduction can be a potential Nationally Appropriate Mitigation Action (NAMA) for the country
. Such project can be used to source funds from nations who are willing to help Fiji in climate change mitigation efforts.
SECTION 2
2. RATIONALE
The Fiji Biofuel program rationale is drawn from the strategies and goals suggested in National Energy Policy-2006, Sustainable Energy for All (SE4All), Green Growth Framework and the National Climate Change Policy.
The Fiji National Energy Policy 2006 had envisaged to diversify country’s energy base and develop indigenous renewable energy resources and alternative fuels. The policy had set renewable energy targets for improving the contribution of renewable energy in the total energy supplies of the country. To attain energy security, the policy had envisaged to introduce 30% of transport fuel from LPG and biofuel by the year 2010.
The Sustainable Energy for All (SE4All) envisages renewable energy as option of introducing sustainable energy solutions in the country. Expecting to achieve 30% renewable energy in the country’s energy-mix, the SE4All has set target of introducing 2.37% biofuels in the total liquid fuel supplies of the country  (DoE, 2015).
Table 1: Biofuel targets for Fiji  (DoE, 2015)
	Year
	Baseline 2011
	TARGETS

	
	
	2015
	2020
	2030

	Renewable energy share in total energy consumption
	13%
	15%
	18%
	25%

	Percentage of biofuel consumption in total liquid fuel supply
	0%
	0.76%
	1.11%
	2.37%


Further, under the Green Growth Framework, the proposal is to improve vehicular fuel efficiency and develop-demonstrate alternative fuel sources for land transport. The suggested strategies include reduction in fuel demand by land transport sector, and bring it down to 22% of the total fuel demand by 2030 (it should be noted that in 2010, land transport was consuming 42% of the imported fuel share) (Ministry of Strategic Planning, 2014).
Table 2: Targeted reduction in share of imported oil used in transport sector (Ministry of Strategic Planning, 2014)
	Year
	2010
	2020
	2030

	Proposed percentage of imported oil used in land transport sector
	42% (Baseline)
	32%
	22%


The strategies for climate change mitigation pronounced in the Climate Change Policy of the country integrate climate change concerns in national planning, budgeting and implementation processes. With particular focus on biofuels, the policy lays emphasis on assessment and utilization of appropriate renewable energy resources, including biofuels, to reduce vehicular emissions (Government of the Republic of Fiji, 2012). This demands for exploration of non-conventional energy sources to meet transport sector fuel demand.
The volume of biodiesel and bioethanol required to meet the 2030 biofuel targets of 10 % blending for the transport sector are calculated to be 35.59 million litres and 19.28 million litres
 respectively. Using these numbers, the most conservative estimate for GHG emission avoidance is arrived at (see Annexure I for details on calculations).
                        Table 3: Avoided CO2e by replacing 10% of conventional fuel with biofuels
	
	Biodiesel
	Bioethanol

	Avoided fuel/p.a.
	33.151 ML of diesel
	13.11 ML of gasoline

	Avoided tCO2/p.a.
	39,422.75
	9,631.63


Thus the biofuel program of the country has the potential of a total GHG avoidance of 49,053.94 ton of CO2 equivalent if 10% of the conventional fuel gets replaced by biodiesel and bioethanol. Further, additional mitigation can be achieved through carbon sequestration happening due to planting of biofuel feedstock.

The biofuel program has the potential to revive the economy in the country, the multiplier effect (see Annexure II) of the investments made for development of biofuels has the potential to generate employment and  growth across sectors.
Thus promotion of biofuels as energy option for transport sector thus becomes important for achieving the goals set in the National Energy Policy, Sustainable Energy for All , National Climate Change Policy and the Green Growth Framework of the country.
 SECTION 3
3. KEY ISSUES
The biofuel program has to operate within the inherent socio-economic limitations of the country. The national biofuel policy is an opportunity to address the environment and socio-economic concerns, and revive the sustainability and development processes.
The key issues and factors having implications on the biofuel program in Fiji include:
Biofuel feedstock productivity
The overall farm productivity in the country is low. For the identified biofuel feedstock, productivity is poor compared to other countries. The biodiesel and bioethanol crops identified for the country show huge productivity variations across provinces, indicating productivity enhancement possibility.
The private entities entering the biofuel arena are considering enhancing crop productivity for improved business viability (e.g. (i) Biofuel International has introduced and planted high yield variety of Pongamia Pinnata, (ii) Fiji Sugar Corporation (FSC) is introducing better varieties of cane in the country). Further, the government has a program to replenish the unproductive old stock of coconut trees.
A successful biofuel program will depend on favorable economics of biofuel feedstock and its conversion to biofuel, i.e. applying most efficient techniques while producing and processing biofuel feedstock. Hence biofuel program is an opportunity to introduce farm sector efficiency in the country.
Food security
Fiji is pursuing first generation biofuel feedstock program, deriving feedstock for biofuel from agriculture sector. Coconut and sugarcane (food crops) are being considered for biodiesel and bioethanol respectively. Wherein, large scale plantations of pongamia and palm are in the pipeline.
The policy challenge is to increase the biofuel feedstock supply while not decreasing the land under food-crop cultivation or diverting resources away from food crops. Focusing on ecological conservation, sustainable production methods and food security, the biofuel policy has to be designed in manner that reduces and minimizes the fuel-food conflict.
The following points would need to be kept in mind while designing the biofuel program:
· Focusing on feedstock crops that do not divert the resources away from food items;
· Reduce pressure on the agriculture land, utilizing marginal and other non-agriculture and non-forested land for biofuel feedstock production;
· Focus on improving land productivity, introducing mixed or/and multi cropping for improved agriculture productivity and income diversification;
· Introduce quality into the feedstock supply chains, to enable profitability for the farmers.
Fuel pricing
Biofuels are generally costlier than the fossil fuels. The fuel pricing in Fiji is governed by the Commerce Commission (CC). The commission reviews the fuel pricing in the country (this is based on components in the ‘Fiji Fuel Pricing Template (FFPT)’). The prices are communicated to Minister for Industry, Trade & Commerce for approval and Gazette notifications (Fiji Commerce Commission, 2012).
The tightly regulated pricing ensures uniform retail price of fuel across the country (geographical variations exist).  This is an issue for biofuels (blended diesel and gasoline) as biodiesel and bioethanol derived from different plant species won’t have same production costs, hence uniform pricing for blended fuel will make some of the biofuel feedstock uncompetitive.
Biofuel compatibility
For a successful biofuel program where higher percentages of biodiesel and ethanol (more than 5% blending) are introduced, the vehicle and infrastructure in the country need to be compatible with the blended fuel. 
Infrastructure compatibility
Most of the petroleum fuel infrastructure (storage, transportation) in the country is old. No information on bio fuel compatibility (specific to higher ( more than 5%) introduction of biodiesel and ethanol blending)  of the petroleum fuel infrastructure is available, but considering the age of the storage facilities in the country, most of the storage facility may not be compatible with some form of biofuel  (refer to Annexure III for impact of various biofuel on infrastructure).
 
DoE will need to collect data from the oil companies in the country to ascertain the degree of infrastructure compatibility with biofuel.

Vehicle compatibility 
The biofuel compatibility of the vehicles in Fiji is captured in table below.
Table 4: Blended fuel compatibility of vehicles in Fiji
	
	Diesel vehicles
	Gasoline vehicles 

	Vehicles manufactured post 1990
	41,000
	48,000

	Non compatible
	19,000
	20,900

	No information available
	12,600
	1100

	Blended fuel (biodiesel and ethanol) compatibility (as suggested by engine manufacturers) 
	9,400
	26,000 

(E-10)


There are approximately 41000 diesel vehicles in Fiji that have been manufactured post 1990. As per the information available on the manufacturer website, for the available models, less than a quarter is actually compatible with higher order of biodiesel (blended fuel at 5% biodiesel is compatible with all diesel engines). 
Also, (as per the manufacturer manual) of the 48,000 gasoline driven vehicles, more than half of the total vehicles (~26000) are compatible with E-10.
As per the results from pilots of renewable diesel available from select introduction of fuel in developed countries, it can be easily introduced in the country as no compatibility issues are reported (refer to Annexure III).
Poverty and rural economy
Poverty is a significant issue in the country, national incidence of poverty was 31% in 2008-2009. The poverty in rural areas has risen significantly (urban poverty is declining), and was recorded at 41% in 2008-2009 (ADB, 2014). 
The factors contributing to poverty include expiring land leases resulting in displacement of sugarcane farmers, reduced employment opportunities in garment industry. Due to poverty, the pressure on urban centres has increased as poor migrate to cities in search of income opportunities. 
The studies on analysis of poverty in the country have indicated that the incidences of poverty were reported higher among families involved in agriculture sector (ADB, 2014).
Environmental considerations
Climate change
As per the Asia Pacific Millennium Development Goal (MDG) report, the Asia Pacific region is identified as most vulnerable to climate changed linked disasters. The per capita CO2 contribution of Fiji is although low but rising. The GHG emission intensity of the country has risen from 0.32 kg per USD of GDP in 1990 to 0.36 kg per USD of GDP in 2010 (ADB, UNESCSAP & UNDP, 2013).
The net emissions from the country are very low compared to emissions by developed and developing nations. The per capita emission of the country from consumption of energy was estimated to be 1.52 metric tons of CO2 in 2010 (EIA, 2016), giving it a rank of 143 among the global GHG emitters. Hence emission reduction efforts by the country won’t have a significant impact globally but considering the dependency of the country on tourism, the emission reduction efforts of the country are expected to reduce the point sources of pollution improving quality of living.
Biodiversity and forests 

Fiji is rich in biodiversity
, but the economic and human activities have resulted in loss of forest cover in the country. Forest clearing for agriculture (both commercial and subsistence) has resulted in major losses of tree cover in the smaller islands as well as the drier and lowland rainforests of the higher islands have witnessed depletion. It is conservatively estimated that 70,000 hectares of forest has been lost in the past 15 years and the loss continues (Lees, 2007). The tree cover loss in the country is checked through reforestation efforts, between 1990-2010 the forest cover in the country has increased by 3.2 percentage points (the forest cover in the country was 55.5% in 2010) (ADB, UNESCSAP & UNDP, 2013).

The biofuel program for the country can help reduce damage to soil and also improve the green cover over time. Coconut, pongamia, jatropha are such species that can contribute to rural economy and also improve the forest condition in the country. These species are not only source of biofuel feedstock but also second as fuelwood, thus help reduce pressure on the local forest resulting in improved forest health (ironically, coconut processing consumes lots of wood).
Policy lessons for Fiji from International experience 
Policy lessons for Fiji drawn from international experience (refer Annexure IV for details):
· Biofuel use across countries is on the rise.
· Despite fuel-food conflict being highlighted, internationally most of the fuel is derived from food crops.
· Biofuel mandates across the globe are driving the biofuel compatibility of the vehicles. Also the High-quality advanced biofuels are ensuring that vehicle/infrastructure compatibility issues are no longer constraints to the biofuel introduction in the economy. 
But, new types of diesel engines are developed to meet the emission standards in USA, with ‘post ignition injection’ these engines are not compatible with biodiesel.  
· Sustainability measures are increasingly being discussed to monitor and measure biofuel linked environmental and social aspects and impacts (NRDC, 2014).
SECTION 4
4. POLICY ENVIRONMENT IN THE COUNTRY
Review of policies and regulations
The various features of existing policies and regulations are identified under four broad processes of biofuel sector management; these include biofuel feedstock production, biomass extraction and processing, biofuel energy marketing and usage. In addition, policy conflicts and policy gaps are highlighted.
Gaps in the existing policies/regulations
The biofuel sector in Fiji is analyzed using a matrix approach where the biofuel production associated four functions (biofuel feedstock production, biofuel feedstock processing, biofuel production/processing and post processing aspects ‘biofuel blending-storage-retailing’) are mapped against the policy and regulatory environment of the country. This analysis is critical to analyze the existing policy environment with respect to the envisaged biofuel program and identify gaps that need to be addressed through the suggested biofuel policy.
Table 5: Mapping of existing polices and regulations with reference to biofuel sector in Fiji

	
	Biofuel feedstock production
	Biofuel feedstock processing
	Biofuel  production/ storage and transportation
	Biofuel blending-  retailing and usage

	Fiscal/ financial incentive
	Tax breaks for companies
	Tax incentives structure for industries
	Incentive system to promote biofuel industrialization
	-

	Financing support
	-
	-
	Interest rate of 2% for all RE projects (Reserve Bank Act, Section 44)
	-

	Technology development and deployment
	Agriculture department’s extension program
	-
	-
	-

	Environmental externalities management
	The national forest management policy has provision for sustainable management of forests
	-
	Environment Management Act governs the production processes in the country
	Fuel usage related externalities 

	Quality standardization
	-
	-
	-
	· Fuel standards exist

· Blended fuel standards exist ( for B-5 and E-5 and B-100)

	Pricing
	Feedstock price support (sugarcane)
	Copra price support mechanism
	-
	Fuel price control exists in the country


Biofuel feedstock production in the country is governed by multiple policies/regulations. Since agricultural, forestry and agro-forestry products, byproducts and residues could be used as feedstocks for biofuel production in Fiji (Voegele, 2011), hence policies that govern the agriculture and forestry are applicable for biofuel feedstock production as well (depending on land type that is used for growing biofuel feedstock).
The biofuel feedstock production and biofuel production is regulated for environmental performance of the operations. The Environmental Management Act (EMA) 2005 provides the framework to ensure sustainable land and water resource management in the country.
The energy sector in the country is guided by the National Energy Policy (NEP)-2006, Sustainable Energy for All (SE4All). The work of the Department of Energy shapes the energy programs in the country. Specific to renewable energy, the stated objective of NEP is to conduct research, promote and utilize renewable energy options in the country.
The renewable energy strategy for the country has an ambitious target of achieving 90% renewable energy goal for the country. The sector specific goals are not set, but specific to biofuel sector, fuel standards have been defined. The only standards for renewable energy that have been accepted by Government thus far are standards for bio-fuels (E-10 and B-5 biofuel standards). These voluntary standards accepted by Cabinet in 2011 and form the basis for bio-fuel blending and sale in the country (ECAL, 2013).
Fuel pricing, which also has implication on blended fuel pricing, is governed by Commerce Commission (CC) in the country. Established under Section 7 of the Commerce Commission Decree 2010, the commission is responsible for fair trade practices in the country. Further, policy also regulates the pricing of public utilities and price controlled items
. Periodic prices are released for retail and bulk sales (the price indications are region specific and geographic boundaries are clearly defined)
  (Fiji Commerce Commission, 2012).
The commission reviews the fuel pricing in the country (this is based on components in the agreed ‘Fiji Fuel Pricing Template (FFPT)’. The prices are communicated to Minister for Industry, Trade & Commerce for approval and Gazette notified (Fiji Commerce Commission, 2012).
The Government’s strategy to curb petroleum imports has been to encourage the development of indigenous local energy resources and investigate the potential to replace fuel imports with locally produced biofuels. There are incentives extended to the biofuel program in the country. The incentives are in the form of concessions on the duties that are levied on the inputs and tax breaks to support investment in the biofuel sector. The diesel used for blending with biodiesel is subjected to a duty of FJD 0.05/L compared to the normal duty of FJD 0.18/L (a subsidy of 0.13 FJD/L is extended). Also a 10 year tax holiday is available to any entity undertaking a new activity in processing agricultural commodities into bio-fuels (Nakavulevu, Promoting Renewable Policies in Fiji).
Biofuel usage in the country is not governed by any policy. There are regulations for fuel blending in the country, but the production of biofuel has not yet attained the stage where it can be commercially introduced through fuel retaining outlets. There is absence of regulation to promote blended fuel usage. 
Policy issues 
Although there are multiple policies existing that govern certain aspects of biofuel sector in the country, there are specific issues that are not addressed by any of the existing policies/regulations, these include:
Biofuel feedstock production- The incentive mechanism to support biofuel feedstock production doesn’t exist. Also quality aspects (e.g. productivity) are not regulated. Although there are specific provisions to provide pricing support to sugarcane and copra. But there are no generic provisions for managing/controlling the prices of the feedstock (which may be required to rule out exploitation of farmers). 
Biofuel feedstock processing: No policy directive is there to govern aspects linked to biofuel feedstock processing in the country. E.g. Raw coconut processing is neither regulated nor supported by existing policies. There are biomass processing projects, but these initiatives by design are project driven.
Biofuel production/ processing: The technology development to support biofuel production is not supported by existing policies (although technology deployment support exists). Further, quality standardization of the biofuel produced at this stage is not regulated. 

Biofuel usage: There is no policy in the country to govern the transport sector to make it compatible with the envisaged biofuel program. Blended fuel dispensing and the vehicle engine specifications are currently not covered by existing policy mix.
Conflicting policies/ regulations

Apart from policy and regulatory limitations in the country (as discussed in previous section) of, there are policies that may result in conflicting situation (in scenarios specific to biofuel program).
The policy controlling retail fuel price may act as deterrent for the biofuel program investors. The current pricing mechanism may not allow full cost recovery for the participating biofuel companies. The price cap on blended fuel may favor certain types of biofuels which are relatively cheaper to produce. 
To overcome the limitation of the policy, modifications would be required to incorporate regional variance of biofuel feedstock production costs into the retail price of the blended fuels.
SECTION 5
5. SWOT ANALYSIS FOR THE Fiji BIOFUEL SECTOR
The biofuel sector in Fiji is analyzed to prepare a brief strength, weaknesses opportunities and threat (SWOT) matrix for the country. The SWOT matrix provides a quick glance into the critical issues faced by the biofuel program of the country. When analyzed with the issues raised in Section 3 of this document, this analysis provides insights that can be employed to develop the key policy arguments and strategies for execution of the national biofuel program. Further, the SWOT analysis will help capitalize on the opportunities and mitigate the threats for the long-term development and sustainability of the sector. The SWOT analysis for Fiji is presented below:  

Strength

· Biofuel program has associated environmental benefits: it  reduces pollution

· Feedstock production can help address land degradation problem
· Biofuel program has the potential to augment income opportunities in rural and urban Fiji

· Biofuel program can help country achieve partial energy security
· The accredited laboratory exists with expertise in quality assurance for biofuel

· Human resources are being developed at many levels as result of the establishment  of the biofuel laboratory 

Weaknesses

· Success of biofuel program depends on the compatibility of transport sector and petroleum fuel supply chain

· The country is heavily dependent on foreign technology and R&D 

· The infrastructure and facilities in the country have limitations- does not support biofuel feedstock propagation
· Biofuel feedstock production being a farm activity is exposed to natural forces
· The country has no prior experience of managing a biofuel program

· Data limitation is a risk for program planners

· Weak transport sector enforcements
· Unregulated and non-abiding biofuel industries may threaten program success
· Biofuels cost more than the regular fossil fuel
· Biofuel feedstock production is land intensive, it’s possible that agriculture purpose land may get diverted for growing non-food crops
Opportunities

· Technological advancement in future may reduce biofuel production costs

· With rise in demand for biofuel, ‘economies of scale’ can reduce biofuel cost

· The international demand for biofuels is high, hence there is export potential

· Biofuels provide opportunity to save foreign exchange by partially replacing fossil fuel

· Fiji has the opportunity to learn from successful biofuel examples (from other nations)
· Biofuels provide an option to reduce air pollution and GHG emissions
· The country has high import bill, there is political will to reduce imports

· The country has committed for green and sustainable growth

Threats

· There is threat of large tracts of agriculture land getting diverted for biofuel production if non-food species are introduced for biofuel production
· There is threat of introduction of non-native species of biofuel feedstock

· Food insecurity is a concern if food-crops are either used or replaced for biofuel program

· Biofuel program has never been tested in the country, fossil fuel companies and Fiji Motor Association (FMA) may display discomfort for a full- fledged  program.

 SECTION 6
6. STRATEGIC FRAMEWORK: AVAILABLE OPTIONS

The key issues as described in Section 3 and the inferences drawn from international experiences as captured in Section 4 are analyzed and combined to develop a suggested mix of interventions required for development of the biofuel sector in Fiji.

For structured evaluation of options, the potential interventions suggested for the country are divided into four aspects viz. (i) biofuel feedstock production, (ii) biofuel feedstock harvesting/processing, (iii) biofuel production, storage and transportation and (iv)biofuel blending-retailing and its usage. The potential options are captured in Table 8.
Table 6: Biofuel sector suggested interventions 

	
	Biofuel feedstock production
	Biofuel feedstock processing
	Biofuel  production/ storage and transportation
	Biofuel blending-  retailing and usage

	Fiscal/ financial incentive
	Incentives to support biofuel feedstock crops and  plantations
	Incentives to support feedstock processing
	Support to industries in transition to meet biofuel compatibility 
	Subsidy support to maintain price competitiveness of blended fuel

	Financing support
	Financial instruments to support feedstock production 
	Financial instruments to establish feedstock processing units
	Financial instruments for retrofitting, repairs etc.
	-

	Technology development and deployment
	Harvesting technology and quality of feedstock  
	Improved biofuel feedstock processing technology (at the farmer level) to improve economic performance
	Identification of blended fuel compatible technology options for the petroleum industry
	Identification of blended fuel compatible technology options for refilling

	Quality standards
	Introduction of improved crop varieties 
	-
	-
	Blending standards


	Pricing
	Minimum support price/ assured market for produce
	Minimum support price for processed feedstock
	-
	Subsidy support to ensure competitive pricing of blended fuels

	Environmental externalities management
	Sustainable harvesting guidelines 
	Sustainable processing guidelines
	( No suggestion: Environment Management Act governs the production processes)
	Emission standards for vehicles


In this chapter, various policy options, linked to the interventions identified for biofuel energy management (listed in table above) are evaluated using qualitative approach.
Evaluation of policy options
The initial evaluation of the policy options is based on qualitative analysis. The arguments in favour of respective policy options are derived from international experience and domestic biofuel program context. 
Qualitative analysis: 
The qualitative evaluation focuses on aspects including (i) social and environmental benefits associated with the suggested policy interventions, (ii) possible conflicts with existing policies and regulations, (iii) domestic and international lessons linked to the intervention.
Analysis of options available for biofuel feedstock production and augmentation
Biofuel feedstock production process provides an opportunity to engage communities in the biofuel supply chain. Across the globe, communities are engaged in the biofuel feedstock production and semi-processing, this creates an additional revenue stream for the farmers. In Fiji too coconut oil (CNO) industry operates in close collaboration with the communities.
The options suggested for the country can help introduce efficiency in the biofuel feedstock production process. Further, measures are designed to safeguard financial interests of the communities.
The options available to Fiji for augmentation of biofuel feedstock production include:
i. The government to provide tax relief and other direct financial incentives to direct investments into biofuel feedstock production with focus on developing reliable biofuel feedstock supplies from non-traditional and high yield species. Encouragement to mobilize private investments is required to promote such interventions (since local capacities are limited).
ii. The government in consultation with the ‘Reserve Bank of Fiji’ can introduce financing instruments specifically designed to support capital investments in biofuel plantations.
iii. Improve biofuel feedstock productivity to enhance output of the feedstock species grown in the country by identifying highly yield varieties.
The options available with the government include using facilities available with the Agriculture Department and the University of the South Pacific (USP) to test, enhance the productivity of the biofuel feedstock species. Further, making such varieties available to the farmers/producers through agriculture extension programs of the country.
iv. Support price/ensured markets for the produced feedstock to safeguard interests of communities need to be introduced to safeguard the interests of farmers against any exploitation.
v. The country need to develop Fiji specific biofuel feedstock harvesting guidelines to reduce the environmental externalities associated with the biofuel feedstock production.
Evaluation of available options 
Each of intervention set is discussed below to analyze it based on selected parameters.
Option i: Improvement in biofuel feedstock productivity
The efforts and actions to improve productivity of biofuel feedstock should help achieve biofuel targets without putting pressure on the food supply chains. Further this strategy helps improve overall performance of the agriculture and plantation based activities. 
Depending on the degree of scientific procedures applied, the environmental performance of such intervention may be high as the pressure on the land resource of the country goes down.
Option ii: Introducing non-traditional biofuel feedstock options
Country’s biofuel program does not favor any particular biofuel feedstock options. Currently most of the biofuel programs are banking on food crops (e.g. coconut, sugarcane). The introduction of non-food species for biofuel production (e.g.  jatropha, pongamia etc) will help ease pressure on the food crops. Further, these biofuel feedstock options are also hardy species, hence they can grow in low productivity land areas as well.
A large tract of landmass is available in the country for commercial activities and there are examples where traditional land has been brought under exclusive commercial biofuel feedstock production.
Option iii: Engaging communities in biofuel production
Various models exist for engaging communities in biofuel production processes. In coconut based system, communities supply processed feedstock to the milling companies. In sugarcane harvesting arrangement, the communities sell the product directly to the sugar companies (no processing carried out). Pongamia is produced through a very different arrangement. In this arrangement, the investor plants the crop which belongs to community. The community harvests the seeds and foot logistical cost of transporting seeds to the investor. Investor will buy the seeds from community at a certain price.
There is no policy conflict if biofuel feedstock production is shifted to community land or private land. The welfare impacts of such activity may be high as the households are able to participate in biofuel supply chain.
Option iv: Biomass production through participation of private entities   (since local capacities are limited).
In Fiji, favorable policy environment is in place to support biofuel feedstock production by private entities. Thousands of hectares of land is made available to private entities to raise palm and pongamia plantations to support biodiesel program in the country.
The welfare as well as environmental impacts of such approach is very high. Large plantations will create livelihood opportunities for local communities. Further, resource efficiency in large scale farming improves environmental performance of operations. Also there are direct ecological benefits associated with raising of plantations.
Option v: Financial instruments to support biofuel feedstock plantations
Such support is required as biofuel feedstock production when carried out at large scale (pongamia and palm plantations are such examples from Fiji) become highly capital intensive operations. Further, the benefits from such plantations can only be reaped post harvesting of seeds, which may take years (depending on seeds). 
Analysis of options available for biofuel feedstock processing and sales
Various options for Fiji include:
i. Minimum support price for selected biofuel feedstock to ensure safeguarding welfare of the communities. This is a deviation from a purely market based mechanism. 
ii. Rural enterprises operating in biofuel feedstock processing needs to be supported to ensure improved efficiency and economics. 
Evaluation of available options 
Option i: Minimum support price 
Domestically there are examples of providing minimum support price for the procurement of feedstock from the farmers. Government extends such support to the coconut growers by setting a minimum support rate for price of copra.
In addition, the sugarcane purchase prices are also set to benefit the farmers. Examples from private sector too exist. In case of pongamia, the company has entered into a forward pricing arrangement to ensure that the villagers participate in the company’s biofuel program.
In order to safeguard farmer’s interest, the policy should provide a safeguard against sudden price fluctuations or refusal by the company to buy biofuel feedstock. This is applicable to the companies who are getting into direct contract with the farmers (i.e. companies not getting into lease agreement).
Option ii: Supporting rural enterprises
Community in the country is engaged in biofuel feedstock processing before selling it to the middlemen or the oil millers. Coconut is processed to produce copra. The market price of copra depends on the quality of copra, which is a function of multiple factors including processing technology in use. The time and resources (wood) are an important consideration for introducing innovation in biofuel feedstock processing.
Analysis of options available for biofuel processing, storage and transportation 
Options available for biofuel processing, storage and transportation 
The various policy options identified for Fiji include:
Option i: Developing an enabling environment for biofuel manufacturing industry. This would require ensuring successful backward and forward linkages. Wherein uninterrupted quality biofuel feedstock is made available to the industry and also the markets for biofuel is developed.  
Since setting up biofuel industry is a long term activity, hence the government will have to pronounce biofuel quantity targets and quality parameters so that the industry can make appropriate adjustments to meet the quality parameters prescribed by the government.
Option ii: Creating enabling conditions to develop biofuel feedstock supply chains (for processed items) by encouraging community-private participation. The communities are already engaged in supplying biofuel feedstock to the industry, the feedstock processing can be strengthened by encouraging farmer-industry interfaces. 
Option iii: Regulatory environment to control externalities from biofuel processing. This policy option is a logical extension to the biofuel program to ensure that the ecological footprint of the clean energy program does not result in net environmental losses to the country. 
Evaluation of available options
In the following section, each of intervention set is discussed to analyze it on selected parameters that capture wellness, environmental consequences, practicality (by measuring whether the interventions have been tested in the country or outside) and the costs of interventions. 
Options i: Establishing enabling environment for biofuel manufacturing is essential to attract investment in the sector. Biofuel program is critical to meet the renewable energy goals of the country and achieve (partial) energy sufficiency in the land transport sector.
The program has high costs associated to the state in terms of foregone tax revenue (benefits offered to the industry) but at the same time the environmental, economic and social benefits are very high if the biofuel program goals are achieved.
Option ii: Establishing reliable supply chain is a critical element of biofuel program. By encouraging communities to be part of biofuel supply chain, the economic benefits of the biofuel program can be extended to the rural economy effectively.
Option iii: Regulatory environment to control externalities from biofuel supply chain.
This policy option is a logical extension to the biofuel program to ensure that the ecological footprint of the clean energy program does not result in net environmental losses to the country.
The biofuel processing linked environmental quality regulations are necessary to encourage cleaner practices to control the pollution and other negative externalities due to processes involved in feedstock harvesting and biofuel production.
Analysis of options available to promote biofuel blending, retailing and usage
The biofuel program in the country has no experience of retailing and usage of blended fuel.
 Hence the policy options suggested for the country are derived from international practices.
Most of the countries with biofuel program have been testing multiple mechanisms to introduce blended fuel in the market. The strategies include (i) making blended fuel voluntary and also giving consumers the choice of opting for varying degree of blending blended fuel;
 (ii) in majority of nations, mandatory blending is introduced.
Various policy options identified for Fiji include:
i. Blending percentage (upper limit) and associated blended fuel standards for fuel entering the retail chain.
This would require adopting a country specific biofuel standard for blended diesel and gasoline. The blending percentage to be set based upon the fuel specifications requirement prescribed by the vehicle manufacturers without compromising the engine performance of the vehicles.
ii. Blended fuel sales is made mandatory for the fossil fuel companies. Introduced in phases initially with lower order of blending, blended fuel need to be made mandatory in order to pursue fossil fuel retailing companies to market the produced biofuel.
iii. Creating enabling environment to develop a purely market based blended fuel program for the country wherein private entities are the providers of the blended fuel and the associated services. In this approach, government limits itself to encouraging the private entities to participate in the program by ensuring that the required support system for blended fuel procurement and marketing exists. This may require financial support to private entities in terms of provisioning of specific subsidies, tax breaks (on imports of equipment). Taking support to a higher order, the government can help the private entities in biofuel/ blended fuel R&D and product testing to ensure product standardization (if required).
Pricing support, subsidy support is required to ensure competitiveness of the blended fuel. The subsidy support can be decided based on the price difference between the diesel/gasoline and the blended fuel. This would ensure that the consumers don’t have to face the obvious choice of selecting between fuel types with clear price variations (with blended fuel being the costlier option will not be preferred). 
iv. Supporting research and development to help produce blended fuel that matches with the country’s fuel standards.
The government has extended support to academic institution (The University of the South Pacific) to establish state-of-the-art biofuel testing facility. The facility need to be strengthened to also include developing services that could be used to help local enterprises develop blended fuel that meets the fuel standards prescribed for the country.
v. Using community focused strategies to expand the use of biofuel in the country to ensure that the biofuel are appreciated and accepted by the vehicle owners. Proliferation of vehicles that are biofuel compatible is required to ensure that the biofuel program in the country becomes wide based and sustainable. Mixed with options listed above (Options i, ii, iii and iv) or in isolation, awareness on the benefits associated with use of biofuels can help sustain and expand the biofuel program in the country. 
A variant of this approach could be in the form of direct product subsidy that could be offered to the vehicle buyers.


Evaluation of available options 
The biofuel program has associated positive welfare and environmental impacts.
Option i: Regulated biofuel production wherein tested standardized product is made available at the refuelling stations  
This is not an option but a necessity to make biofuel program successful. The country will have to adopt an acceptable biofuel standard. 

The cost of execution of such approach will be high, the industry will have to invest heavily to produce biofuel. Further, resources will be required to ensure that the regulations are abided with by the biofuel retailers. 
Option ii: Supporting research and development to help produce locally appropriate blended fuel standard will result in biofuel produced from local feedstock (especially true for biodiesel). The country already has established facility for testing of biofuel. The local testing facility will help identify appropriate blending percentage that could comply with the accepted biofuel standard adopted for the country.

Option iii: Identifying and providing enablers for promotion of market based biofuel program
The biofuel programs are designed with intention to partially replace petroleum fuel. To introduce biofuel, it is necessary that biofuel compatible infrastructure is promoted. Hence oil companies will have to incur very high capital investment. In order to assist fuel companies in the transition, incentives need to be developed.
Further, market prices of biofuel have to be manipulated to ensure that the blended fuel is not made available at prices that are high compared to petroleum fuel. The price gap between regular plain fuel and blended fuel can be reduced either by applying extra taxes on the petroleum fuel or reducing taxes on biofuels. Either case the economy has to bear the burden of the biofuel program.
Option iv: Community focused strategies 
Awareness generation based approach to motivate community to switch from plain fossil fuel to blended fuel. One of the major conditions of such approach includes development of extensive supply chain (in phases) and provisioning of services (addressing retrofitting and other problems associated with use of blended fuel).
There are examples where the countries had to face setback by not focusing on consumer awareness. Despite availability of technology and biofuel, the program failed due to resistance from the intended users of the fuel.
Since there is cost associated with switching from regular fuel to blended fuel, hence it will be expected that the government extends subsidy support to the consumers of blended fuel. The support could be extended by making available cheaper blended fuel, or the overall cost of compatible vehicles could be reduced. 

The government support should be designed innovatively to avoid perverse incentives by the intended subsidy beneficiary, also the dead-weight loss to the economy has to be kept at the minimum. 

The burden of subsidies on the country would be high. But since it will be targeted to achieve energy security for the country and there are environmental externalities associated hence such cost is justified.
SECTION 7
7. POLICY VISION
An efficient, resilient, environmentally sustainable biofuel sector that contributes to Fiji’s long term energy security through renewable resources while helping the country achieve economic and environment development goals set for the country.
Policy goal
The National Biofuel Policy of Fiji will guide country’s efforts in developing an effective and integrated approach of introducing biofuel in the road
 transport sector of the country. The policy will be in-line with and support renewable energy performance indicators identified in the National Energy Policy-2006, Sustainable Energy for All (SE4All), Green Growth Framework and the National Climate Change Policy.
The biofuel program will be built on sustainable practices and driven by technological innovations. Biofuel sector will utilize innovative tools to contribute to the environment and climate change commitments of the country, while creating growth opportunities for biofuel feedstock producers, biofuel producers and the fuel industry. 
The goals of the Biofuel Policy are:
· A conducive environment for the development of advance and progressive biofuel industry in the country 
· Encourage biofuel usage in the transport sector

· Establish pro-poor biofuel feedstock supply chain to augment rural income and reduce poverty
· Develop an environmentally sustainable biofuel industry.
SECTION 8
8. STRATEGIC FRAMEWORK: FIJI BIOFUEL POLICY
The biofuel sector analysis and policy evaluation indicates that policy measures are to be designed and adopted to develop and govern the biofuel energy
  sector in Fiji.
In order to identify suitable and relevant policies (and associated strategies) for the country, recommendations are prescribed based on the sectoral analysis and global experiences with biofuels.
The identified policies cannot operate in isolation but have to be linked to broad national level development and welfare goals. The matrix based approach of mapping policy options (refer to tables 7 and 8) helps club multiple program dimensions and develop a sectoral development focused policy initiative.

In general, the policy set identified for Fiji can be categorized under four policy outcomes:
1. A conducive environment for the development of advance biofuel industry in the country- The existing policies support the industries in the country, since biofuel industries will require targeted support, hence the proposed policy suggests focused interventions for the biofuel industry in the country.
The policy options that are proposed for Fiji include:
· Enabling policy to attract investment into biofuel production- This would include developing public-private business partnerships and forging technical partnerships with foreign biofuel companies and local technical universities.
· Establish support system to attract investment into biofuel feedstock production- 
· Establish support system to improve biomass production and efficiency in processing
Logic: The country has high dependency on imported petroleum fuel. The country has plans and targets for introduction of renewable in the country’s energy mix. In order to introduce renewable energy in the transport sector, biofuel industry needs to be developed. Across the globe, biofuel industry has evolved with heavy support from the respective governments. Fiji has though witnessed some progress on the biofuel feedstock production front, but action around biofuel production and retailing are not initiated. To induce private sector participation in biofuel program, direct government support is envisaged.
2. Policies to Influence biofuel usage : Three dimensions of policy interventions are identified for Fiji, 
· Adopt blended fuel standards for the country

· Introduce regulation to enhance the number of vehicles compatible with high degree of biofuel content

· Support to establishing blended fuel delivery mechanism in the urban and rural markets

Logic: The inefficient use of petroleum fuel has associated health, economic and environmental consequences. The poor engine performance results in consumption of fuel that is higher than the actual requirement. Introduction of blended fuel will not only reduce the consumption of transport sector fuel demand but also improve the engine performance and help bring down vehicle associated air pollution.
3. Establishment of pro-poor biofuel feedstock supply chain to augment rural income and reduce poverty. Following policy recommendations are made:
· Enabling policies to engage rural households in biofuel feedstock supply chains
· Addressing food-fuel concerns
· Establish market based yet community centric feedstock pricing mechanism
· Enabling policies to ensure sustainable demand for biofuel feedstock in the country 
Logic: Rural Fiji is marred with high incidence of poverty
. The feedstock for biofuel program will originate in land that lies in rural areas. By engaging rural community in supply chains of processed/semi-processed biomass economic gains for the rural poor can be ensured and also energy security of the country can be enhanced (Fiji imports 100% of fossil fuel).
4. Developing an environmentally sustainable biofuel industry is necessary as the biofuel program is based on the premises of generating a clean energy resource. The suggestion for the country is to:
· Introduce environmental externalities standards for biofuel industry
Logic: The biofuel supply chain has to be based on the environmental sustainability principles and should be designed with principles to reduce the GHG emissions associated with the program. Internationally biofuels originating from non-sustainable sources are not acceptable by many developed nations.
There is another important dimension to having environmental sustainability aspect integral to the biofuel program, since one of the major economic activity in the country is international tourism. Hence an industry based on environmental sustainable principles will help preserve the local ecology which is essential to attract tourists.

In the following section, various policy ingredients and indicative strategies are described against each of the four biofuel policy goals.
Developing conducive environment for the development of biofuel industry
Policy 1.1: Enabling policy to attract investment into biofuel production
Policy ingredients:
· Developing a market for biofuel in the country through introduction of blended fuel in the economy with clear long term goals set for share of renewable-mix in the land transport sector;
· Support for biofuel exports to ensure demand for biofuel produced in the country;
· Targeted subsidy support and tax benefits to biofuel producers to attract investment;
· Using targeted subsidies and tax breaks to ensure market price of blended fuel remains similar to conventional gasoline and diesel prices;
· Research and development services to be offered by the state actors 
to the biofuel industry.
Indicative Strategies:
· Market study to estimate the blended fuel absorption capacity and limitations to delivery.
· Support to biofuel exporters: Government can encourage biofuel exports by developing bilateral relationships with biofuel consuming nations to and negotiate agreements (on taxes) that favor domestic (Fiji based) biofuel exporters. 
· Estimate quantum of subsidies required to support the biofuel program in the country- Quantify the cost-benefit impacts of each of the subsidies/rebates that the biofuel industry is subjected to in order to decide on quantum of subsidy support that can be extended to the industry.
Policy 1.2: Establish support system to improve biofuel feedstock production efficiency 
Policy ingredients: 
· Advanced practices for biofuel feedstock production: Propagation of high yield feedstock varieties that match with the policy goal, i.e. biofuel feedstock suitable for making bio-diesel/bio-ethanol  (Especially applicable for species grown by communities)
Indicative strategies:
· Capacity building of agriculture department and community
· Conduct  detailed study on promotion of end-use agriculture and silviculture practices in relation with available technological options, skill availability among community,
· Conduct an assessment to identify potential productive agriculture and silviculture practices that can be introduced in the community based biofuel feedstock production system,
· Development of resource harvesting standards to introduce efficiency in the biofuel operations (feedstock harvesting),
· Develop modality of intervention for end use activity (community trained in advanced silviculture practices and putting it to use) considering gender and social inclusiveness,
Influencing biofuel usage
Policy 2.1   Biofuel standards for the country
Policy ingredients:
· Simplify biodiesel standards  standards: The Fiji biodiesel fuel quality specification needs to be simplified and just rely on one internationally recognized standard
Indicative strategies:
· Identify biofuel standards that’s acceptable to the vehicle manufacturers. Internationally, biofuel quality standards already exist, Fiji has already developed standards for B-5 and E-10 (and B-100). Need to develop standards for other types of biofuels; e.g. CVO, Hydrogenation-derived renewable diesel (HDRD) etc.
· Expand Research and Development facilities in the country to support the industries in achieving the prescribed standards (for biofuels).
Policy 2.2 Vehicle engine specifications to improve vehicle compatibility for blended fuel 
Policy ingredients:
· Vehicle engine standards and labeling: A labeling system can be introduced to indicate the blended fuel tolerance limits of the vehicles. This would also help vehicle buyers make smart choices and decide on the right model that matches with the government’s biofuel program prescriptions. To provide technical, subsidy/financial support to retrofitting industry: In order to facilitate transition (towards blended fuel regime) of existing vehicle fleet, domestic car repair industry would require handholding support from the government.
· Testing vehicles compatibility: Vehicle’s engine performance rating is highly technical and specialized service. The Land Transport Authority will have to tie up with technical institutions (within the country or outside) to develop such facility. Although this is a costly option, but to test engine’s performance in terms of energy and emissions, this would be essential.
Indicative strategies:
· Motivate fabrication units/ manufacturers to develop equipment components that can cater to sector’s retrofitting requirement.
· Provide capacity development for appropriate technology transfer on operation, management, modality of promotion.
Awareness programs for consumers to help them take educated decisions on selection of vehicles that are in-line with the national biofuel policy.
Policy 2.3: Support to establishing blended fuel delivery mechanism in the urban and rural markets
Policy ingredients:
· Smart subsidies to reduce equipment cost/ retrofitting cost to make existing fuel supply chain compatible with the blended fuel: The subsidies should be designed to ensure that transition cost of adjusting with the biofuel program does not delay private companies participation in the biofuel program. Targeted subsidies on material and equipment can be designed to help private oil companies in transition towards biofuel program.
Indicative strategies:
· Identify role of private fabrication entities in biofuel program of the country, capacity building of such entities to ensure their participation in the program.
· Role of private manufacturers/fabricators in biofuel program: The policy should ensure that the required technology is available to fuel retailing entities.
· Awareness programs for consumers to help them take educated decisions on selection of vehicles that are in-line with the national biofuel policy.
Establishment of pro-poor biofuel feedstock supply chain to augment rural income and reduce poverty
Policy 3.1:   Enabling policies to engage rural households in biofuel feedstock supply chains
Policy ingredients: 
· To support rural enterprises on biofuel feedstock processing (technology and capacity building): The policy should address the technology gap issues around biofuel feedstock production in the country. This would require identifying/developing processing technology that matches with the local context, i.e. it’s low cost, easily serviceable so that it can perform in rural setting.
· Creating enabling regime to help promote rural enterprise (financing and tax benefits for poor): Rural enterprise support mechanism will have to be created to help develop a successful enterprise around biofuel feedstock processing.
· Create enabling environment to foster community-private partnership to establish successful processed biofuel feedstock supply chain: Private entities should be encouraged to partner with rural enterprises to develop sustainable supply chains. The user-supplier interface would help improve economics and reduce uncertainties (quality-quantity demanded, pricing and timing) around the biofuel feedstock supply chain.
Indicative strategies:
· Demand-supply analysis of biofuel feedstock in the country,
· Identification of community, orientation and skill training to take up biomass processing,
· Technology transfer (on biofuel processing) to rural enterprises,
· Ensuring working capital loans through financial instruments and loans,
· Creating enabling environment to attract private entities and successfully foster business relationships between community and private entities. 
Policy 3.2: Addressing food-fuel concerns
Policy ingredients: 
· Non-diversion of agriculture land for growing non-food species.
· Non-diversion of critical agriculture produces for non-food purposes.
Indicative strategies:
· Identifying biofuel feedstock that can critically threaten the food/nutrient security of the country.
· Utilize subsidy tools to discourage use of selected (identified) food grade feedstock for biofuel production.
Policy 3.3: Establish market based yet community centric feedstock pricing mechanism
Policy ingredients: 
· Establish a differential and transparent pricing mechanism for procurement of processed/ semi processed/non-processed biofuel feedstock (open to state scrutiny to safeguard community interests) with quality variable inbuilt in the price setting,
· Ensure price fairness and equity when community-industry enters into long term contractual arrangements.
Policy 3.4: Enabling policies to ensure sustainable demand for biofuel feedstock in the country 
Policy ingredients: 
· Introduction of blended fuel mandate for the country ( see details in Policy 2.1 ),
· Policies to support export of biofuel ( after meeting domestic biofuel requirement)
Strategies:
For introduction of mandatory blended fuel, the strategies are listed in ‘Policy 1.1’
Developing an environmentally sustainable biofuel industry
Policy 4.1: Environmental externalities standards for biofuel industry
Policy ingredients: 
· Establishing sustainability guidelines (stringent but not discouraging) for biofuel feedstock production and harvesting
· Establishing environmental externalities management guidelines for biofuel producers, and biofuel supply participants
Indicative strategies:
· Develop operational guidelines for biofuel feedstock production, harvesting based on the internationally acceptable sustainable practices
· Apply environmental externalities management guidelines to the biofuel processing industry
· Government support to help biofuel industry (feedstock producers and processing units) abide by the prescribed sustainability guidelines.
Annexure
Annexure I:  GHG Reduction Potential of Biofuel program in Fiji
GHG reduction potential

Biofuels are considered a solution to climate change. Biofuels are although carbon intensive, yet they are carbon neutral because the carbon that is captured during the fruit development process is only released back during combustion process. There are also associated indirect carbon emissions (from feedstock production, transportation and processing) and emissions of other harmful pollutants, can be significant.
Various studies have shown that GHG emission reduction from using bio fuels instead of crude oil derived fuels results into GHG reduction of 45-65%. The activities which lead to GHG emissions in biofuel production are use of fertilizers, pesticides, energy in transport of crops to biofuel production facilities, energy consumed in biofuel production facilities and transport of biofuels to point of application etc which results in net GHG reduction between 45%-65% (where 45% is the worst case scenario).

Conservatively, assuming the GHG emissions through use of biofuels will be 45% the net GHG emissions reduction from use of biofuel is derived using the equation mentioned in table below.

Table: Parameters and equation to calculate GHG reduction potential from use of biofuel
	
	Biodiesel 
	Bioethanol 

	Biofuel CO2 lifecycle avoidance factor

	45%
	45%

	Net avoided CO2 eq.
	Energy in TJ by B100*Ton CO2 /TJ by crude oil derived diesel*Biofuel CO2 Lifecycle avoidance factor
	Energy in TJ by E100*Ton CO2 /TJ by crude oil derived gasoline *Biofuel CO2 Lifecycle avoidance factor

	Emission factor of replaced fuel
	Emission factor of Diesel= 74.1 TCO2/TJ
	Emission factor of Gasoline= 69.3 TCO2/TJ


Volume of biofuel required for meeting blended fuel demand of the country:
Table: Biofuel need estimation for Fiji (in million litres)
	
	
	Requirement for B-100 and E-100

	
	Blended fuel as % of transport sector fuel mix
	Year
	B-100
	E-100

	Scenario A: Equal % of bio-ethanol and bio-diesel are introduced 
	5% by year 2020
	2020
	16.61959
	7.83064

	
	
	2025
	17.2804
	8.817652

	
	
	2030
	17.79593
	9.642129

	Scenario B: Only bio-diesel is introduced 
	10% by year 2025
	2020
	18.13044
	8.542508

	
	
	2025
	34.56076
	17.63529

	
	
	2030
	35.59147
	19.28425


	Scenario C:
Only bio-ethanol is introduced
	10% by year 2030
	2020
	11.07972
	5.220427

	
	
	2025
	23.04053

	11.75687

	
	
	2030
	35.59147
	19.28425


The volume of biodiesel and bioethanol required to meet the 2030 biofuel targets of 10 % blending for the transport sector are calculated to be 35.59 million litres and 19.28 million litres respectively (refer to Chapter 1). Using the equations and values from above table, the most conservative estimate for GHG emission avoidance is arrived at.
Table: Avoided CO2e by replacing 10% of conventional fuel with biofuels
	
	Biodiesel
	Bioethanol

	Avoided fuel/p.a.
	33.151 ML of diesel
	13.11 ML of gasoline

	Avoided tCO2/p.a.
	39,422.75
	9,631.63


The biofuel program of the country has the potential of a total GHG avoidance of 49,053.94 ton of CO2 equivalent if 10% of the conventional fuel gets replaced by biodiesel and bioethanol.
Apart from this, if tree species are planted to generate biofuel feedstock, additional benefits from carbon sequestration can be achieved.
Annexure II: Multipliers for measuring economic impact of the biofuel program
The economic impact of biofuel program will be multifold. The investments  made in the sector will not only result in production of biofuel (leading to partial energy security), but will have a multiplier effect on economic output of sectors associated with biofuel industry and a direct impact on the job-opportunities across sectors.
The multiplier effect of biofuel program has been captured in numbers in table below and further the impact of the program on the economy is illustrated. 
Table: Economic multipliers estimated for advanced biofuels program for USA (bio-era, 2009)
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Figure: Measuring Economic Output from Advanced Biofuels Production: Direct, Indirect and Induced output  (bio-era, 2009)
Annexure III: Integrity threats for the biofuel infrastructure
There are known threats associated with the storage, transportation of the biofuels.

The various threats to the infrastructure associated with ethanol, butanol, biodiesel and renewable diesel are illustrated in the following chart. The chart has been developed from the published information. 

The renewable diesel has been introduced in couple of cities in USA and Canada, but no threats have been reported.

Figure: Illustration of integrity threats for pipelines and storage tanks arising from biofuel transportation (DNV, 2010)


Annexure IV: Biofuel context- International
The biofuel share in the global energy-mix is fast rising, so is the acceptability for the biofuels in the transport sector. The number of countries with ‘biofuel consumption mandates’ has increased to 64, and more countries are introducing biofuel in their economy (Wise & Cole, 2015).
The following table provides a snapshot of the blended fuel programs in selected countries. The countries have varying blended fuel mandates. For bio-diesel the blending mandate ranges from 1% to 20% and for bio-ethanol the blending varies from 2% to 27.5%. Clearly the biofuel programs are heavily tilted towards bio-ethanol. 

Table : Biofuel blending mandates for selected countries (compiled from (Wise & Cole, 2015))

	Bio-ethanol Blending percentage

	Mandate
	E-2
	E-5
	E-5>;  E ( 7.5
	E-10
	E ≥ 15

	Country Name
	Mexico

South Africa
	Canada

Australia

Chile

Argentina

India

Vietnam

Uruguay

Ethiopia

Sudan
	Turkey

Costa Rica

Peru
	Colombia

Ecuador

Philippines

Panama

China

Malawi

Jamaica

Kenya

Angola

Mozambique

Nigeria
	Zimbabwe (E-15)

Indonesia(E-15)

Brazil (E-27)

Paraguay (E-27.5)

	Bio-diesel Blending percentage mandate

	Mandate
	B-1
	B-2
	B-5
	B-10
	B-20

	Country Name
	Turkey

Paraguay

Taiwan
	Canada

Australia

South Korea

Philippines

Uruguay
	Chile

Ecuador

Peru

Malaysia
	Argentina

Thailand
	Costa Rica

Indonesia


Majority of the nations derive biofuel from food crops; sugarcane and corn are the most preferred crops. For bio-diesel production, multiple feedstocks are tested across countries and major sources include palm and jatropha (Wise & Cole, 2015).
In contrast USA has a volume based mandate, the Renewable Fuel Standard (RFS) established the first renewable fuel volume mandate in the United States which required 7.5 billion gallons of renewable-fuel to be blended into gasoline by 2012 (EPA, 2014).
International biofuel markets

Estimates predict that in 2014 approximately 3% of the global transportation fuel was derived  from biofuel (Wise & Cole, 2015).
The countries meet their biofuel demand either by producing biofuel feedstock domestically and processing it, the other option is meeting the domestic biofuel demand through import route (pure biofuel or feedstock is imported and processed). This is the reason behind rise of international biofuel trade. In 2011, the global biofuel market was valued at USD 83 billion. The global biofuel market tripled between 2000 and 2007, and further the size of the biofuel market doubled between 2007 and 2011.  (Wise & Cole, 2015).
International biofuel trade

Biofuel trade is used as strategy for business sustainability.  The countries have also entered into bilateral trade agreements to facilitate flow of biofuels to meet short term demand of biofuel. Further, biofuel companies maintain export channels active to reduce the risks against price movements and adverse policies in their respective domestic markets. Meeting the domestic fuel demand the biofuel companies participate in international markets. United States of America (USA) and Brazil have entered into mutual reduction of import tariffs to assist the biofuel companies operating in the two countries so that the biofuel companies can benefit (UNCTAD, 2014).
There is other dimension to biofuel trade, where countries impose sustainability standards or impose tariff measures to control entry of biofuel from other countries. This is often done to support the domestic companies.  European Union charges USD 0.72 per gallon on imported bioethanol, United States was charging USD 0.54 per gallon on bio-ethanol imports (UNCTAD, 2014).

Subsidies designed for protection/promotion of domestic biofuel program is another strategy applied by countries to discourage import of feedstock or biofuel. E.g. in 2013 Norway and Switzerland were offering huge agriculture subsidies to biofuel feedstock growers (USD 56 and USD 43 respectively) on each hectare of land under biofuels. Similarly, USA was offering USD 6 per hectare of subsidy during 2009-2011 (UNCTAD, 2014).
Biofuel pricing

Biofuels in general cost more in comparison to the petroleum fuels. The following table exemplifies the price difference between pure gasoline and diesel with that of blended fuels in US markets (in 2014). Data for years 2014 and 2015 are provided to build a perspective on biofuel price with respect to conventional fuels. 
Table: Market price of various petroleum fuels compared to biofuels

	Fuel type
	Nationwide per gallon Average Fuel Price April 2014 (U.S.DOE, 2014)
	Nationwide Average Price in Diesel Gallon Equivalents  (U.S.DOE, 2014)
	Nationwide per gallon Average Fuel Price April 2015 (U.S.DOE, 2015)
	Nationwide Average Price in Diesel Gallon Equivalents  (U.S.DOE, 2015)

	Gasoline 
	USD 3.65
	USD 4.07
	USD 2.42
	USD 2.73

	Diesel
	USD 3.97
	USD 3.97
	USD 2.88
	USD 2.88

	Ethanol (E85)
	USD 3.41
	USD 5.37
	USD 2.13
	USD 2.77

	Biodiesel (B20)
	USD 4.01
	USD 4.08
	USD 2.92
	USD 2.62

	Biodiesel (B100)
	USD 4.23
	USD 4.65
	USD 3.77
	USD 3.69


The data for 2015 displays the price difference between conventional fuels and biofuel in scenario when global petroleum prices are at historic low. The decline in oil prices did not result in widening the price gap between the conventional fuel and biofuel, but prices for both types of fuels has declined. This could be because a fall in the petroleum prices would result in the reduced inputs cost translating to a lower blended fuel prices.
In order to promote biofuel in the economy, it’s necessary to make the blended fuel competitive. Hence countries with aggressive approaches to promote biofuels have displayed their commitment by ensuing that the tax regime and subsidy support is adequately adjusted to ensure that the blended fuel prices are kept lower compared to petroleum fuel.

Biofuel sustainability measures

Internationally biofuel sector sustainability issues are given serious considerations. USA and EU have emerged as global leaders in introducing biofuel sector linked sustainability rules.
Post 2006, biofuel sustainability certification has become a condition for trade of biofuel (internationally). The sustainability criteria for biofuels and feedstocks have evolved through voluntary mechanisms that are in line with the sustainability standards followed in USA and Europe (UNCTAD, 2014).
Annexure V:  Polices/regulations evaluated for biofuel sector governance aspects

	Policy 
	Ministry/department 
	Connect with biofuel energy sector

	National Energy Policy-2006
(Petroleum and biofuels directive)
	Department of Energy 
	The policy provides directives on the use of biofuel in the transport sector. The policy also prescribes for fuel standards, energy security and environmental friendly measures for the fuel used in the country. 

	National Biodiesel and Ethanol Trade Standards Order 2011
	Ministry of Industry, Trade and Tourism
	The standards prescribe quality parameters for biodiesel and ethanol in the country. 

	Section 7 of the Commerce Commission Decree 2010
	Fiji Commerce Commission
	Regulation of pricing of public utilities and price controlled items

	Environmental Management Act (EMA) 2005
	Fiji’s Department of Environment (DOE)
	Mainly due to the reason that it governs any activity or undertaking likely to alter the physical nature of the land in any way( includes the construction of buildings or works)

	Climate Change Policy (2012)
	Climate Change Unit within the Ministry of Foreign Affairs and International Cooperation (MFAIC)
	Mainly due to the fact that the policy defined mitigation and adaptation approaches. The biofuel program results in sequestration as well as mitigation (renewable energy in the transport sector)
Agriculture based interventions and sugarcane specific guidelines.

	Fiji Forest Policy (2007)
	Ministry of Fisheries & Forests
	Role of forestry in creating a sustainable rural environment, employment and income opportunities
.

	 Immigration Act
	Department of Immigration
	Inflow of skilled workers is governed by the Immigration Act of the country.

	Foreign Investment Act 1999 and Foreign Investment (Amendment) Act 2004 and the Foreign Investment Regulation 2009
	-
	Mainly because it controls the inflow of funds in the country.

	Customs Act No.11 of 1986 Revised in 2010
	Revenue and Customs Authority
	Mainly because it controls the inflow of vehicles and machinery in the country.

	Rural Land Use Policy (2005)
 
	-
	An overarching policy that governs rural land use to achieve poverty alleviation goals of the country.

	Land Transport Act 1998

	Ministry of Works Transport & Public Utilities
	Mainly because this act prescribes the type and standard of fuel and fuel systems to be used by motor vehicles and emission standards for motor vehicles.

	Fiji Green Growth Framework (2014)
	Ministry of Strategic Planning
	Mainly because it identified biofuel as a potential renewable energy theme.
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� Source: ‘Energy Policy of Fiji’ document


� Framework is intended to support and complement the Peoples Charter for Change, Peace and Progress and the 2010-2014 Roadmap for Democracy and Sustainable Socio-Economic Development


� Sustainable Energy for All (SE4All) is a global initiative initiated by UN Secretary General to achieve universal energy access, improve energy efficiency, and increase the use of renewable energy. Initiatives by UN system and outside entities have been implemented to achieve SE4All program goals. (www.se4all.org)


� Due to green house gas mitigation


�“NAMA refers to a set of policies and actions that countries undertake as part of a commitment to reduce greenhouse gas emissions” (South Pole Group, 2015)


� Estimated by the author of the report- see Annex I for details


� Information source: Staff of Pacific Energy SWP Limited, Suva-Fiji


� 2600 vascular plant species (of these 1600 species are native to the country), similarly 90 native species of birds, bats, frogs and reptiles are found in the country


� See Annexure V for policy details


�http://www.commcomm.gov.fj/category/price-control-order/


�http://www.commcomm.gov.fj/wp-content/uploads/2015/04/Fuel-Price-Control-Order-April-2015.pdf


� Refer to Annexure V for details


�In this document, only biomass based dieselldiesel and ethanol as biofuel options are considered 


� Conservative factor ( lower number of the range 45-65% is considered for calculations)


� http://theredddesk.org/countries/policies/fiji-forest-policy-statement


� http://theredddesk.org/countries/policies/rural-land-use-policy-2005-fiji


� Land Transport Act 1998 (document)





�Please note the SVO is not an additive, bu t a fuel in itself. Examples of fuel additive are bitron, excellium, Viscon etc


�This should be part of the consultants scope of work as per pg 28 of the RFP on infrastructure.


�Please note that Fiji has Biodiesel and Ethanol standards in place meaning that it is regulated.


�??????????


�B5 has been tested with the bus companies with mixed results. 


�In Fiji the biofuel will need to meet the biodiesel or ethanol standard then after blending should meet the normal grade2 diesel or gasoline standard.


�Biodiesel Group Fiji Limited a subsidiary of Punjas Fiji Limited was retailing B5 in lami and had to stop as they are not making profit.


�In view of Fijis scenario, this option may be the best to avoid backlash from stakeholders.


�Provision of enabling environment for users. Government could provide attractive incentives so vehicle importers will bring in biofuel compatible vehicles. In addition, it may be necessary to revise Fijis Petroleum Act and the standard specification for vehicles imported into Fiji.


Similarly, the Government could provide attractive incentives for oil companies to convert/ bring in infrastructures that are compatible with Biofuels. The Oil companies and the users are very very important to the success of the programme. If they do not coorporate then implementation will  face a brick wall.





Moreover, government could give even better incentives for private sector venturing into biofuel production from non food feedstock such as algae, Pongamia, Jatropha etc etc or those that tries to introduce new conversion  technologies that converts waste into liquid fuel.


�Fiji currently have a biofuel standard. Do you mean an improved version?


�As mentioned above, Fiji has a biodiesel standard which has to be met by the producers. After blending, the blend will still be required to meet the grade2 diesel standard. 





A similar requirement is imposed for ethanol & its blends.


�I believe we should leave this as transport sector so aviation and sea transport could also be included.


�Excellent


�Fiji has one.


�Incentive as well for importing biofuel compatible vehicles B5, B100, E10, E85, E100 etc etc


�Including incentives for oil companies to upgrade their infrastructure for compatibility including terminal and retailing stations.


�This statement needs to be proven. If you visit some of the rural island communities today, some of them are earning more money then both of us. E.g. in Rabi island, each youth could have over a thousand Kava plants which converts to $300,000 FJD value today. In addition, they do fish business and even some receive remittances from relatives overseas. AUS, US, NZ ,UK etc





In fact, some of them view biofuel as a business that brings poverty.





Re-wording may be needed.


�Who are these state actors? Example?


�If only Biodiesel is introduced, why do we have values under ethanol?


�If only bio-ethanol is introduced, why do we have values under biodiesel ?
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