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Abstract
	This chapter explores how fisheries and aquaculture policies in Indonesia can contribute to improved food security and nutrition. It takes stock of the challenges to food security in Indonesia, describes how fisheries and aquaculture contribute to nutritious food supplies and incomes, and outlines the strategy of the Government of Indonesia for the sector. Policies currently in place are then analysed, and alternative policy options are proposed, where relevant, in light of three main objectives: sustainable management of natural resources for the future, increased economic opportunities for fishers and aqua-farmers, and improved consumer access to seafood. 
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Key points
· Food security has improved significantly in Indonesia since the early 1990s, but nearly 20 million people remain undernourished. Capture fisheries and aquaculture are important components of the Indonesian diet, and sustain livelihoods for about 20 million people. 
· Seafood production in Indonesia is achieved at high cost to the country’s natural resources. These costs are compounded by harvest capacity support and trade and investment restrictions, which also place added pressure on consumer prices. 
· The Indonesian government has taken significant measures to combat illegal fishing. These will improve both the resource base of fisheries and governmental controls over operators, but nevertheless need to be accompanied by increased regulation of the main domestic fisheries, notably with the implementation of long-term, measurable capture targets. 
· Stricter regulation of the aquaculture sub-sector is also necessary. This should be accompanied by more comprehensive and regular impact assessment of large farm operations, and clearer allocation of monitoring responsibilities to improve monitoring efficiency.
· To enable efficiency improvements to the sector without increasing consumer prices or pressure on resources, governmental support should take the form of investment in R&D, transport and energy provision infrastructure, together with the provision of targeted social safety nets and training to enable the transition to more remunerative activities. 
[bookmark: _Toc472936620][bookmark: _Toc472954968][bookmark: _Toc474487624][bookmark: _Toc472354573]1. Contribution of fisheries and aquaculture to food security in Indonesia 
	In Indonesia, as in most Southeast Asian countries, food security and nutrition remain key policy concerns. Despite significant economic development and reductions in poverty and undernourishment rates, the country still counts 19.4 million people as undernourished (FAO, 2015), the largest absolute number in the region. Indicators of observed malnutrition also remain at alarming levels: in 2014, more than a third of children under the age of five were stunted, while obesity is a growing concern, with around one in ten children under five considered to be overweight (WHO, 2015). The challenge of eliminating food insecurity is wide-ranging, multi-faceted and linked to other major policy agendas, including those of tackling poverty, using scarce natural resources sustainably, improving sanitation conditions, raising education levels and mitigating the effects of climate change. This report focuses on those aspects of the challenge that can directly be affected by fisheries and aquaculture policies.
	Capture fisheries and aquaculture already play a key role for food security in Indonesia. The sector supplies an important component of Indonesian diet and nutrition, and sustains livelihoods for about 20 million people, including those in poor and remote areas of the country. At the same time, the sector has potential to further contribute to food security, as the country is the world’s largest archipelago, three-quarters of its territory is marine environment, and it is home to some of the richest and most diverse marine resources. Indonesia recently became the world’s largest producer of seafood after the People’s Republic of China (FAO, 2016b).  
	This first section summarises the food security situation in Indonesia; describes how fisheries and aquaculture contribute to nutritious food supplies and to incomes, especially for the poor; and analyses the Indonesian government strategy for the sector in light of OECD policy recommendations for food security.
[bookmark: _Toc472354574][bookmark: _Toc472936621][bookmark: _Toc472954969][bookmark: _Toc474487625]Food insecurity and malnutrition in Indonesia
	 According to the FAO definition agreed at the 1996 World Food Summit, and expanded upon at the 2001 Summit, food security exists when all people, at all times, have physical, social and economic access to sufficient, safe and nutritious food to meet their dietary needs and food preferences for an active and healthy life.[footnoteRef:2] This definition gives rise to four dimensions of food security. It suggests that people will only be food secure when sufficient food is available, when they have access to this supply of food, and that it is well utilised, in a stable way, over time. Food insecurity may therefore arise from disruptions in food availability that can result from pest outbreaks, climatic events, conflicts or barriers to trade; problems in accessing food as a result of price or income shocks and volatility; or from inadequate use of food, notably in terms of diet composition, which is influenced by cultural, religious and social norms, as well as anticipation of future shocks. Nutritional outcomes also depend on wider determinants of health, including maternal and child care, water and sanitation, and health services (OECD, 2013).  [2:  Indonesia’s Law No. 18/2012 defines food security in a way that is very much in line with the FAO theoretical framework. It is described as the condition in which all people, in all households, at all times have sufficient food in both quantity and quality to enable them to live healthy, active, productive and sustainable lives, and that the food is safe, diverse, nutritious, equitably distributed and affordable, and does not conflict with religion, beliefs or culture (OECD, 2016a).] 

	The multi-dimensional nature of food security means that several indicators are required to capture current and past levels of food security. The most commonly used indicator is the FAO prevalence of undernourishment, which compares estimated average calorie consumption with energy requirement norms and observed child growth indicators, using data reported by the WHO.
	In Indonesia, as in most ASEAN nations, the rate of undernourishment has improved significantly since the early 1990s, dropping from almost 20% to slightly more than 7%, although due to the 1997 Asian Financial Crisis, this decline has not been not linear (FAO, 2015)[footnoteRef:3]. Indonesia has experienced steady economic growth, with overall poverty rates falling 7% from 2002 to just above 11% in 2014. Gross national income per capita rose from USD 720 to USD 3 600  over the same time period (Indonesia Investments, 2016b). This trend is foreseen to continue. Based on FAO projections for future food availability, the OECD projects that undernourishment will decline to just over 3% in 2025 (Figure 1).  [3:  Using a range of indicators, the companion paper Stocktake of Food Security Policies (TAD/CA/APM/WP(2016)20 – hereafter OECD, 2016b) provides a snapshot of the food security situation in the ASEAN region, and in comparison to the rest of the world.] 

[bookmark: _Toc472354564][bookmark: _Toc472936611][bookmark: _Toc472951204][bookmark: _Toc473280378]	Selected food insecurity indicators in Indonesia, 1991-2025 (projection) 

Source: OECD calculations based on FAO (2015).
	In spite of this progress, challenges remain. While nearly 20 million people are still undernourished (FAO, 2015), almost twice as many people are found to be at risk of becoming undernourished, as specified by the FAO indicator of food inadequacy.[footnoteRef:4] At the same time, the level of stunting (when children fail to reach their linear growth potential as a result of suboptimal health or nutritional conditions) is of serious concern, at over 36% among children under the age of five in 2014 (WHO, 2015). In addition, micronutrient deficiency – and in particular, iodine and vitamin A – is still a moderate public health concern, bordering on severe (ASEAN, 2016). This is believed to be due, in part, to inadequate diets, notably with insufficient intakes of protein and vitamins and excessive intakes of carbohydrates. Overall, about one-third of children below the age of two do not meet the minimum meal frequency; one-quarter do not achieve the minimum dietary diversity, and nearly half do not meet the recommended quality of diet (ASEAN, 2016). On the other hand, overweight is already a concern for about a quarter of the population and obesity is foreseen to become one for one in ten people by 2025 (Figure 1).  [4:  The FAO prevalence of food inadequacy index measures the percentage of the population that is at risk of not meeting the food intake requirements associated with normal physical activity, and therefore also includes those who, although they cannot be considered chronically undernourished, are likely to be conditioned in their economic activity by insufficient food.] 

[bookmark: _Toc472354575][bookmark: _Toc472954970][bookmark: _Toc474487626][bookmark: _Toc472936622]Fisheries and aquaculture sector contribution to food security and incomes
	Seafood consumption in Indonesia has grown significantly since the early 1990s. According to the results of the Indonesian national socio-economic survey (MMAF, 2016), seafood consumption reached more than 41 kg per capita per annum in 2015, one of the world’s highest rates. Its contribution to protein intake increased to over half of the animal protein supply and 15% of the total protein supply in 2013 (FAO, 2015). 
	The role of fisheries and aquaculture products in nutrition is particularly important for the poorest populations for whom fish is often the cheapest and most easily accessible source of protein, available year-round, including when other sources of protein are at a seasonal low (HLPE, 2014).  Fish, especially when eaten whole, is an important source of essential fatty acids and micronutrients, which are critical complements to the predominantly carbohydrate-based diets of many poor people. These micronutrients include vitamins A, B and D as well as iodine, iron, zinc and calcium (IFPRI, 2014). 
	At the same time, the fisheries and aquaculture sector contributes significantly to the Indonesian economy. It generated almost 4% of total GDP and earned USD 4.6 billion from seafood product exports in 2012 (MMAF, 2015).  Most importantly, as 95% of fishing boats are small-scale artisanal vessels and aquaculture production is mainly artisanal (see Box 1), the sector is an important source of income generation. It accounted for an estimated 6.4 million direct jobs for Indonesians in 2014 (MMAF, 2016), of which 3.7 million on-farm jobs (MMAF, 2016) and 2.7 million fishers in 2014 (MMAF, 2015). In addition, it is estimated that as many people are indirectly employed in associated services and industries such that about 20 million Indonesians are believed to rely on fishing for their basic livelihoods (Koeshendrajana, 2016). 
	The potential of the sector to contribute to improved food security and nutrition is all the more important as many of the jobs provided are located in poor and remote areas of the country. Across low and lower-middle income countries, food insecurity is predominantly rural, and smallholder farmers are particularly afflicted (OECD, 2013). This pattern is repeated in Indonesia: about two-thirds of Indonesia’s poor live in coastal communities (BPS-Indonesia Statistik, 2008). A number of these communities are highly dependent on the sector. Fisheries also provide part-time and seasonal jobs that complement other activities. The number of fisheries jobs is likely to grow in the future. The number of people employed in capture fisheries increased by 84% between 2000 and 2010, while employment in fish farming increased by 156 % (FAO, 2012). By 2030, it is estimated that almost 9 million people will be directly employed in aquaculture, with another 6 million people indirectly dependent on the sub-sector (Phillips et al., 2015). 




	[bookmark: _Toc473275097]Box 1 Marine fisheries and aquaculture production in Indonesia
Indonesia has become the second-largest producer of fish, crustaceans and aquatic plants in the world by volume, after China, mainly thanks to a boom in aquaculture production: capture fisheries production reached 6.2 million tonnes and aquaculture 15.6 million tonnes in 2015.
[bookmark: _Toc472354566][bookmark: _Toc472936612][bookmark: _Toc472951205][bookmark: _Toc473280379]	Fisheries and Aquaculture production, 1950-2014

Source: FAO (2016a)
Artisanal fishing boats comprise the vast majority of the Indonesian marine fleet. They target mainly near-shore species such as reef fishes (grouper and snapper) and demersal fishes (scabbardfishes and hairtails), as well as small pelagic fishes (scads, jacks and mackerel). The artisanal fleet accounts for somewhere between a quarter and a third of the total catch, depending on data sources. Larger industrial vessels mainly target tuna and shrimp, as well as demersal fish and reef fish to a lesser extent. While they comprise only about 5% of the fleet, they account for the remaining vast majority of the total catch (see Figures 4 and 5).








[bookmark: _Toc472354567][bookmark: _Toc472936613][bookmark: _Toc472951206][bookmark: _Toc473280380]	Composition of capture fisheries (marine and inland) by main species (2014) 
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Source: MMAF (2015) 
[bookmark: _Toc472354568][bookmark: _Toc472936614][bookmark: _Toc472951207][bookmark: _Toc473280381] (
Reported catch
)	 Capture fisheries by fishing segment, 1950-2010
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Source: Pauly and Budimartono (2015)

Aquaculture production takes place in a large number of ecosystems, including marine, brackish and freshwater, using nets, pens and ponds. By total volume, seaweed is the largest output, accounting for almost 50% of volume in 2014, although only a quarter of value (Figure 6). Omnivorous and herbivorous species account for the majority of animal production, with carnivorous species accounting for only about 15% of production in 2014 (MMAF, 2016, see Figure 6). Shrimp is the highest-value product, accounting for about a quarter of total value. Freshwater production in lakes and reservoirs is also significant, with tilapia and milkfish as its main products. While the bulk of aquaculture production originates in small-scale traditional farms, shrimp production is highly concentrated in large-scale production centers. 
[bookmark: _Toc472354569][bookmark: _Toc472936615][bookmark: _Toc472951208][bookmark: _Toc473280382]	 Composition of aquaculture production by main species (2014)
[image: ] 
Source: Tran et al. (forthcoming)


[bookmark: _Toc461788771][bookmark: _Toc472354576]
	Over the past decade, aquaculture has become the main driver for fish supply growth in Indonesia, expanding at an average rate of over 23% per year between 2005 and 2014 (FAO, 2016b). As a result, the share of aquaculture in total seafood production volume in Indonesia rose from just over 10% in 1960 to almost 50% in 2014 (rising to almost 70% if seaweed production growth is taken into account) (FAO, 2016c). The value of Indonesia’s aquaculture production was USD 10.6 billion in 2014 (FAO 2016c), contributing over half the total value of seafood produced in the country (OECD, 2016a). According to the OECD-FAO Outlook 2015-2024 projections, the strong growth of the aquaculture sector will be maintained in the coming decade, with production peaking at about 6 million tonnes by 2024 (excluding seaweed) while capture production, on the other hand, is expected to increase only marginally (Figure 4).
[bookmark: _Toc472936616][bookmark: _Toc472951209][bookmark: _Toc473280383]	Projected fisheries and Aquaculture production (excluding seaweed), 2015-2024

Source: OECD/FAO (2016).
[bookmark: _Toc472936623][bookmark: _Toc472954971][bookmark: _Toc474487627]Government focus on food sovereignty
	 Fisheries and aquaculture policies in Indonesia can be seen as the product of two main political orientations. First, like other governments in the ASEAN region, Indonesia has approached the problem of food security and nutrition primarily from the perspective of increasing the volumes of food available, coupled with the objective of relying on domestically-produced commodities as much as possible (OECD, 2016a).[footnoteRef:5] In this context, the main objective for the fisheries and aquaculture sector is to increase domestic production in order to increase the availability of seafood in the country, as well as to support the livelihoods of artisanal fishers and aquaculture producers.  [5:  The National Food Law, adopted in Indonesia in October 2012, expanded the ways and means by which the government might influence domestic food markets. The key objectives of the law are to increase food production and self-sufficiency; improve the welfare of farmers, fishers and food processors and their competitiveness; ease consumer access to food, especially for the food insecure; and improve nutrition outcomes by promoting more diversity in food consumption. Among the policy tools introduced are import and export restrictions; investment in research and development (R&D) and rural infrastructure; better management of land and water resources; as well as promotion of consumer knowledge of the nutritional benefits of an adequate diet (USAID, 2013). ] 

	Second, President Joko Widodo, known as President Jokowi, who was elected in July 2014, has announced his intention to position Indonesia as a regional maritime power, making maritime and fisheries policy a central priority for his administration.[footnoteRef:6] In 2015, the budget of the Ministry of Marine Affairs and Fisheries (MMAF) was almost doubled, and unprecedented powers were given to its minister, Susi Pujiastuti, who is both in charge of maritime and fisheries policies and head of the newly created Presidential Task Force to Combat Illegal Fishing. Territorial issues feature prominently on the presidential political agenda, with implications for fisheries ranging from increased support for economic activities in the outer islands bordering neighbouring countries, to the promotion of a domestic ship-building industry. [6:  On October 20, 2014, President Jokowi declared “We have to work as hard as we can to restore Indonesia as a maritime power. The oceans, the seas, the straits and the bays are the future of our civilisation.” (Noegroho, 2016)] 

	 The MMAF Strategic Plan 2015-2019, which provides strategic direction on the main issues facing the sector, embodies these political aims. While the plan describes the governmental strategy as being organised around three pillars: sovereignty, sustainability and prosperity, it focuses mainly on increasing domestic seafood production and contains annual production and revenue generation targets. 
	Under the Strategic Plan, government action will focus on the following: 
· A strong and unprecedented stance against illegal fishing, which involved an increase of the budget allocated to surveillance by 130% between 2014 and 2015 (Figure 7);
· The prioritisation of artisanal fishing, by closing Indonesian waters to all foreign-built industrial vessels and providing support to modernise the artisanal fleet; 
· The provision of support to artisanal aquaculture expansion, by creating artisanal co-operatives and developing the production of feed with locally-sourced ingredients, in line with objectives pursued by the previous administration’s Blue Economy programme initiated in 2014; 
· The introduction of restrictive trade and investment policies, notably in the shipping industry, to protect domestic industries, producers and fishers from competition. 
[bookmark: _Toc472354570][bookmark: _Toc472936617][bookmark: _Toc472951210][bookmark: _Toc473280384]	Budget allocation for the main entities of MMAF, 2014 and 2015
[image: ]
Source: MMAF (2016).
[bookmark: _Toc472936624][bookmark: _Toc472954972][bookmark: _Toc474487628]2. Sustainable management of natural resources for future food security
	Sections 2 and 3 consider the policies that are currently in place in Indonesia in light of the priorities identified by the OECD as key for improving food security, with a view to improving the potential of Indonesian fisheries and aquaculture policies to contribute sustainably to food security and nutrition. 
	OECD work on food security (OECD, 2013; Brooks and Matthews, 2015) and sustainable fisheries management (OECD, 2015) has highlighted three important policy pathways to improve food security and nutrition through better fisheries and aquaculture policies: 
· First, ensuring the sustainability of resources on which the sector relies is a pre-requisite to any future contribution of the sector to food security and nutrition. 
· Second, as the principal cause of food insecurity remains poverty, rather than insufficient food availability, income growth is central to lasting reductions in hunger. Governments should aim to unlock the potential of aquaculture and fisheries to sustainably generate the incomes needed to ensure food security, rather than support domestic food production. 
· Finally, the role of trade in increasing the availability of seafood and lowering its price for consumers needs to be better recognised and supported, as the benefits of protection for fishers and aquaculture producers are too rarely compared with their cost for consumers and their effects on the food security of the poorest. 
	Fisheries and aquaculture policies in Indonesia can thus contribute to improved food security and nutrition if they focus on three key objectives: sustainable management of natural resources for the future, increased economic opportunities for fishers and aqua-farmers, and improved consumer access to seafood. This section focuses on the sustainability objective, while Section 3 addresses socio-economic objectives related to income generation and access to food.
[bookmark: _Toc472954973][bookmark: _Toc474487629]Environmental impact of seafood production
	Seafood production in Indonesia is achieved at high cost to the country’s natural resources, creating risk that future production cannot be sustained. This is an area of concern, as ensuring the sustainability of the natural resources on which the sector relies is a prerequisite for any future contribution of the sector to food security and nutrition. Improving the health of fish stocks and coastal and inland water ecosystems has the potential to improve food availability, lower prices for consumers and increase incomes of fishers and aqua-farmers after transitional adjustments. 
Fully-exploited and over-exploited fish stocks
	Increased demand for seafood from a growing population, as well as the development of industrial fisheries, trawling in particular – which started in the early 1960s and grew rapidly – are responsible for a strong increase in pressure on Indonesian marine fishery resources in recent decades (Pauly and Budimartono, 2015). According to the findings of the Indonesia National Committee on Assessment of Fisheries Resources, the vast majority of Indonesian fisheries are defined as fully-exploited or over-exploited (Table 1) (MMAF, 2016). The highest rate of over-exploitation is found for shrimp species, Indonesia’s most valuable catch. Signs of declining catch per unit of effort (CPUE) have been reported for tunas, small pelagics, shrimp and coastal reef fish (DAFF, 2011), which indicates that the resource base is already affected. Exploitation rates vary across the waters of Indonesia, and some opportunity for expansion of catches in the eastern part of the country may exist, notably for small pelagics. Of all large tuna species, only skipjack remains somewhat underexploited (DAFF, 2011). According to calculations, only 15% of Indonesian landings come from under-exploited stocks. Another 32 % of landings come from unassessed stocks, while 40% come from fully-exploited stocks and 11% from stocks in poor condition (CEA, 2014). 

[bookmark: _Toc473275089]Table 1. Status of fisheries resources by major species category and Fishery Management Area (WPP), 2016
	WPP
	Shrimp
	Demersal
	Small pelagic
	Large tuna species
	Squid

	Indian Ocean

	571
	O
	O
	O
	F
	F

	572
	O
	F
	F
	O
	U

	573
	O
	F
	F
	F
	O

	Pacific Ocean

	711
	O
	F
	O
	U
	O

	712
	O
	F
	F
	O
	O

	713
	O
	O
	F
	F
	O

	714
	F
	F
	F
	F
	F

	715
	O
	F
	O
	O
	O

	716
	F
	U
	U
	F
	O

	717
	U
	U
	F
	F
	F

	718
	O
	O
	F
	F
	F



Notes: Status is coded as follows: U = under-exploited, F = fully exploited, O = over-exploited. WPPs are numbered from West to East.  
Source: MMAF (2016).

Threatened ecosystems
	Indonesia’s coral reef and mangrove ecosystems are also threatened by seafood production. The Indonesian coast is home to around one-fifth of global coral reefs and more than half of global coral species, as well as 3 million hectares of mangrove forests, representing almost a quarter of mangrove forests in the world with the greatest diversity of mangroves and sea grasses. Indonesian marine and brackish ecosystems offer a unique range of services, both to capture and aquaculture activities and many other sectors of activities. The vast majority of capture fisheries production comes from marine fisheries (Tran et al., forthcoming) and 80% of aquaculture production is from coastal areas (MMAF, 2016).[footnoteRef:7]  The coral reef ecosystem, apart from its function as marine biota, is also a carbon absorber, sea wave breaker and fish producer. The mangroves offer an important breeding ground for thousands of species as well as numerous products and ecosystem services, including firewood, recreation and tourism, erosion control, climate regulation, and protection against extreme weather events (Tran et al., forthcoming).  [7:  It is estimated that inland fisheries account for about 6% of the total catch volume and 9% of catch value (Tran et al., forthcoming). About 200 000 boats operate in inland waters, mostly without engines (FAO, 2012). Due to lack of available data, this report does not cover policies for inland water fishing.] 

	However, these ecosystems’ resources are being damaged by fishing techniques and overfishing, aquaculture environmental externalities, waste disposal, sea sand mining, and other destructive practices. In 2007, only a quarter of reefs were in healthy or excellent condition, with about a third in bad or very bad condition and the remaining in moderate condition (Burke et al., 2011). Between 1975 and 2005, Indonesia lost 40% of mangroves due to conversion into fish ponds, salt production, pollution or palm plantation for oil production (Adhuri, 2016). In particular, 95% of the mangrove forests and estuarine creeks that once lined the coast of Java have been developed into aquaculture ponds (Inside Indonesia, n.d.). Inland water bodies are also at risk, notably due to eutrophication around cage and pen farms. In some areas of Java, aquaculture in lakes is competing with freshwater for human use in urban areas (Rimmer et al., 2013).  
[bookmark: _Toc472354580][bookmark: _Toc472954974][bookmark: _Toc474487630][bookmark: _Toc472936626]Policies against illegal fishing
	The Government of Indonesia has identified illegal, unregulated and unreported (IUU) fishing as the most serious challenge to fisheries sustainability, as well as a key economic and maritime security issue, as IUU fishing has both created a major strain on fish availability and remuneration from fishing and caused breaches of sea sovereignty. 
	IUU fishing places marine resources under significant pressure in Indonesia, where the practice is thought to account for up to a third of total catches. Reconstructing catch data for Central and Eastern Indonesia from 1950 to 2010 by combining official data with published and anecdotal knowledge on IUU fishing into coherent time series, Pauly and Budimartono (2015) find a total catch that is 39% larger than that reported by the FAO on behalf of Indonesia. They suggest that, in addition to illegal fishing, notably by foreign vessels, non-reported catches by domestic trawlers may also be significant, particularly in remote eastern regions, where numerous small landing sites mean that a large proportion of the catch is not included in official statistics. Eliminating IUU fishing could thus substantially reduce the pressure on resources, providing that IUU fishing is not entirely replaced by legal fishing. 
	In 2014, a Presidential Taskforce to Prevent and Combat IUU Fishing (hereafter Taskforce) was established by President Jokowi to lead efforts to combat IUU. The Taskforce focuses on illegal fishing and associated crimes, as well as under-reported fishing, but is not concerned with unregulated fishing, which in fact encompasses much of the artisanal fishing activities over which MMAF has not yet implemented controls and restrictions. The Taskforce built institutional co-operation by bringing together the navy, the police, tax authorities, the maritime authority and the Attorney General’s office under the responsibility of the Taskforce’s Minister Pudjiastuti. The budget allocated to surveillance of marine and fisheries resources was increased by more than 30% between 2014 and 2015, using funds previously allocated to fuel subsidies for the sector which had been reduced in late 2014 (CEA, 2016). This budget increase was the strongest across all budget spending categories of MMAF, which on average saw its allocation increase by over 60 % between 2014 and 2015 (Figure 7).
	Soon after the Taskforce was established, MMAF decided to close Indonesian waters to industrial fishing boats. The ministry took this decision after observing that the vast majority of industrial vessels fishing in the Indonesian exclusive economic zone (EEZ) operated in fraudulent circumstances, and closing the EEZ would permit it to perform an in-depth audit of the situation at sea. Regulation 56/2014 introduced both a permanent moratorium on fishing by ex-foreign vessels operating within the EEZ – effectively  shutting down access to the EEZ by the largest vessels, as most of these were foreign-built as well as operated by foreign companies and crews – and a six-month moratorium on fishing licences for all boats measuring more than 30 gross tonnage (GT). This second restriction was later extended until the end of 2015, with Regulation 10/2015. The compliance audit performed by the Taskforce in 2015 found that all of the 1 132 industrial vessels that were licenced in 2015 (all ex-foreign vessels) violated Indonesian laws and regulations in some way. Double flagging was a serious problem, as was marking down the gross tonnage of vessels. The government also estimated that between 5 000 and 10 000 vessels operating in Indonesian waters were using fraudulently copied licences; in some cases, one licence was being used by up to ten different vessels.
	In addition, the Taskforce found that smuggling and other illegal activities, including human rights abuses and trafficking, occurred regularly (Santosa, 2016). A lack of compliance regarding logbook reporting was also noted – with less than 5% of the 245 fish ports integrated with logbook information systems – as well as the use of non-designated fish landing ports to land catch in violation of fishing licence requirements. Many falsified data entries for fish capture were also found. On this basis, by August 2016, 236 vessels were seized and sunk, resulting in extensive media coverage. 
	  Furthermore, the Taskforce noted that government officials were limited in their ability to detect, respond and punish violations, particularly due to a lack of vessel monitoring system (VMS) transmitters, on-board observers and patrol boats that covered the EEZ. Corruption meant that inspectors could also too easily be dissuaded from registering problems, meaning that sanctions were not acting as an effective deterrent. In addition, corporate criminal liability was rarely imposed, and serious violations were subject only to administrative sanctions (Santosa, 2016). 
	The Taskforce therefore concluded that post-landing regulations, such as those of the FAO Port State Measures Agreement, which Indonesia has ratified through Presidential Decree 43/2016, were not sufficient, as most illegal activities took place at sea. 
	The Indonesian government has decided to re-authorise industrial fishing, but – in order to prevent IUU – under more restrictive conditions than had been in place previously. First, Regulation 57/2014 prohibits all transhipment at sea. Second, since December 2015, all boats above 30 GT have to use VMS (Ministerial Regulation 23/2014), and VMS data is shared with Global Fishing Watch, a data-processing system developed in partnership by Google, SkyTruth and Oceana, which will help to monitor commercial fishing activity (and make information public). Third, MMAF is working to improve the vessel registration and fisheries licence system (Ministerial Regulation 30/2012 is currently being revised), while improving catch reporting documentation. With the new regulation in preparation, licences will be delivered to domestically-built vessels of up to 200 GT, for one-year, after a due-diligence procedure. 
	 According to Minister Pujiastuti, the establishment of a “one-roof” enforcement system, with the creation of the Taskforce, backed up by strong political will from the President as well as a strong communications strategy, have proved decisive in tackling the corruption that pervaded the sector and the political system, and allowing the adoption of policies that effectively closed Indonesian seas to a significant section of the fleet. 
	The government’s efforts have been successful at making illegal fishing an inherently riskier activity in Indonesia, but the impact on food security remains uncertain. Neighbouring countries are considering implementing similar policies because illegal fishers have relocated their activities to their waters after leaving Indonesian waters. The actual extent of progress is, however, still difficult to estimate. Joint work between the sustainable fisheries group at UC Santa Barbara and MMAF estimates that the measures taken in 2015 led to a reduction of fishing effort of about 35%. However, this effort is believed to have since started to recover (MMAF, 2016).  Minister Pujiastuti often refers to anecdotal indications that the availability and size of fish caught by artisanal fishers has increased that suggest that stock health and fish availability is improving for these producers. Evidence is still scarce to support these assertions, but simulations indicate that there is potential. Catch of skipjack tuna could, for example, increase by 25% by 2035, if policies against IUU fishing were efficient and coupled with effective management of domestic fisheries, compared with an expected decrease by 81% in the absence of such measures (MMAF, 2016). 
	While the continued fight against IUU fishing is likely to be more effective at protecting those Indonesian fisheries more often exploited by industrial boats, domestic artisanal fisheries will need to be better monitored and regulated to ensure the sustainability of a broader range of fisheries. The direct link drawn between a decrease in IUU fishing activities and the increased availability of fish for artisanal fishers in coastal areas may indeed only be true for certain species. Coastal and territorial waters are connected, and some species, like shrimp, spawn in the deep sea but are caught in coastal waters by both artisanal and industrial vessels. However, tuna, for example, spawns in Indonesian archipelagic waters before migrating to the Pacific, where they are caught by industrial ships. Reef fish such as groupers and snappers, which are mainly caught by small-scale boats, stay in archipelagic waters and do not swim beyond a few kilometres of the shore. Reef fish stock health and the availability of large tunas in coastal waters are thus unlikely to substantially increase with the measures taken to abolish industrial illegal fishing. 
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An overly open existing management system
	The current system of controls in effect permits relatively open access to Indonesia’s fisheries, and will need to be strengthened. The Indonesian government recognises that the existing framework is insufficient for the sustainable management of domestic fisheries. Minister Pujiastuti has announced that the fight against illegal fishing was only a first step, and that the government now needs to tackle the politically and practically more difficult challenge of addressing unreported and unregulated fishing.
	 The controls on fishing activities in Indonesia are insufficient, mainly relating to the granting of licences to fishing vessels and to restrictions placed on fishing practices, such as fishing seasons or minimum size requirements. This insufficient regulation of fishing activities is both due to the fact that a) a large share of the artisanal fleet is not subject to any control and monitoring, and b) the types of restrictions used to manage the fleet under licence are not appropriate to ensure the sustainable management of fisheries. 
	Natural resources are managed jointly by the central government, the provinces and districts. Since the adoption of Law No 23/2014 on local governance, responsibilities for resource management have been decentralised according to geography and types of operations. MMAF is directly responsible for managing archipelagic and EEZ water resources, the 33 provincial authorities manage territorial water resources, and the 250 district authorities manage coastal resources within 4 miles of the coast. With respect to boat licences, vessels between 5 and 30 GT can thus obtain a licence from provincial authorities, while those of more than 30 GT and ex-foreign vessels of any size require a licence issued by the central government (the latter will no longer be granted licences under current rules).  
	This licencing system is insufficient to manage fishing, as the Indonesian fleet is largely dominated by small-scale boats of under 5 GT operating within four nautical miles of the coast. More than 500 000 such boats account for approximately 35-40% of landings (DAFF, 2011). These boats do not require a licence, and continue to expand in number, reaching about 30% more in 2012 than in the early 2000s (Stobutzki et al., 2014). Putting in place a simple and inexpensive system for registering such boats and monitoring their catch is a priority. 
	In addition, Law No 45/2009, which amends Law No 31/2004 on fisheries, defines the policy instruments that can be used to regulate fisheries resources. These include minimum size requirements – the latest of which, Ministerial Regulation 01/2015, concerns lobsters and crabs, which were harvested for cultivation in aquaculture facilities – as well as restrictions on allowable gear, the most recent being the moratorium on the use of seine nets and trawls imposed by Ministerial Regulation 02/2015. Particular areas are also closed to fishing, such as the Banda Sea, where fishing was banned by Ministerial Regulation 04/2015.[footnoteRef:8]  [8:  Indonesia is also committed to establishing marine protected areas: over 20 million hectares by 2020 and 30 million hectares by 2030. In February 2016, Marine Protected Areas (MPAs) already covered over 17 million hectares. They are managed jointly by MMAF and the Ministry of Environment and Forestry. MPA policies are beyond the scope of this paper. 
] 

	 In practice, however, there are few obligations attached to the licences, particularly with regard to limiting the quantities fished, and fishing regulations can be loosely implemented, with limited policy efforts in place to rectify this situation. This is a significant policy challenge, as there are about 50 000 vessels of between 20 and 30 GT that operate in territorial waters and account for 25-35% of the catch, and a further 10 000 vessels above 30 GT that operate in archipelagic or EEZ waters, comprising 20-30% of the catch. No output controls such as total allowable catch limits (TACs) or quotas are currently in use. 
	MMAF has indicated that a roadmap is being developed by the government to introduce quotas, capacity rules, closed seasons and zoning laws. However, the MMAF Strategic Plan 2015-2019 lacks precision as to how this will be undertaken. Although the document was issued as a Ministerial Decree, which makes it legally binding, policy implications remain uncertain, as no clear definitions or binding indicators are attached to key objectives, notably in terms of sustainability (CEA, 2014).
Measurable longer-term objectives needed
	A varied set of controls based on effort and restrictions on the areas where fishing is permitted, such as those currently used in Indonesia, leads to opacity and high transaction costs. Alternatively, the management of resources should be shifted towards fisheries management and rebuilding plans – built around medium- to long-term horizon measurable objectives – that first target overfished species (see Box 2). 
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A key issue for any system of regulation is whether fishers have an incentive to conserve fish stocks if they have no guarantee that other fishers will do the same. To be considered acceptable, regulations therefore need to be both clear so that fishers can be confident that institutions in charge can, and will, enforce regulations. 
Understanding the complexity of tasks and the time horizons required to measure the success of programmes is therefore key; this makes clarity regarding the objectives pursued crucial. There are many examples of rebuilding programmes that have failed to reach targets, and it is vital that programmes include options in the event that the stock does not respond in the way predicted. Sometimes, this is a result of data deficiencies, changes in understanding of the biological characteristics of the stock, refinements in the models used to predict rebuilding pathways, or just broader environmental changes such as climate change. The lesson learned in most cases is that plans are likely to take longer than originally anticipated. Communication on these difficulties is important for fisheries policy-making institutions in order not to lose credibility. 
Traditionally, fisheries managers and scientists providing advice on stocks have focused on the maximum sustainable yield (MSY) as an appropriate management target. While stock management is a necessary objective of fisheries policy makers, maximising social welfare is the ultimate goal. Addressing risk and uncertainties should also be explicitly considered when designing management plans. Stock status targets other than MSY are thus increasingly being used, for example, to maximise profits instead of production under stock conservation constraints. Alternatively, policies may aim to rebuild stocks, reduce the risk of collapse or impose particular social or environmental norms.
In addition, rebuilding and management plans should not only be based on biological targets but incorporate social and economic principles throughout the design and implementation process in an integrated fashion, as opposed to sequentially or in isolation (OECD, 2014). Plans ideally need to address direct fisheries adjustment, local employment (including those in the processing and marketing sectors), regional impacts or the need for alternative employment and livelihood opportunities, as well as food security. 
The OECD also calls for the adoption of the now globally recognised Ecosystem Approach to Fisheries (EAF), as far as possible. The EAF is defined as “striv[ing] to balance diverse societal objectives, by taking into account the knowledge and uncertainties about biotic, abiotic and human components of ecosystems and their interactions, and applying an integrated approach within ecological meaningful boundaries” (FAO, 2003). This approach implies that decisions are made using a comprehensive, inclusive framework for all living resources, rather than reacting to the status of a single stock of fish. The main obstacle to implementing the EAF is that it substantially increases the level of information and analysis required, and this level of information is not yet available in Indonesia. 
	Law No 31/2004 paved the way for the development of fisheries management plans on the basis of 11 fisheries management areas. Plan development is the responsibility of the central government, while their implementation falls in part on provinces and districts. To date, however, only three plans have been adopted, and 12 years later the remaining eight are still at the drafting stage. According to Sutinen (2013), despite aiming to follow FAO recommendations to use an ecosystem-based approach to management, the plans are not tailored to protect or rebuild specific stocks, largely because no quotas or TACs have been adopted.
	A major constraint on the use of output-based management instruments in Indonesia is the lack of accurate data on which biomass and optimal capacity calculations depend, particularly catch data. While stock status assessments should be undertaken annually in the 11 management areas by MMAF and associated research centres and universities, stocks were not evaluated between 2011 and 2016.
	The task of producing up-to-date and accurate data is particularly difficult in the Indonesian context: catches are extremely diverse, with each family or other higher tax on in the reconstructed catch representing dozens of species, and each species representing hundreds of stocks scattered over thousands of kilometres of complex geography. Therefore, a stock-by-stock or even species-by-species study of these catch data is complicated, except for a few species of tuna, while multispecies stock assessments have proven notoriously difficult (Pauly and Budimartono, 2015). Alternatively, assessment of multispecies fish stocks should focus on changes in catch levels and composition, with rapid changes of these indicators providing strong evidence of a lack of sustainability (Pauly and Budimartono, 2015). Tracking catch levels and compositions in turn requires accurate catch data from all fisheries, including from small-scale boats, illegal fisheries, and discards, which are usually not included in catch statistics. The fact that most artisanal boats do not need a licence (if they are under 5 GT), and that MMAF does not receive information from provincial authorities on the number of boats between 5 and 30 GT that they licence, is a major constraint to adequate catch monitoring. Scientific data gathering could be complemented by the collection of fishers’ knowledge on the health of stocks at district and provincial levels. In addition to providing a low-cost means of information gathering, the use of fishers’ knowledge also has the potential to increase the acceptability of policy decisions. 
	Designing comprehensive management and rebuilding plans, with a view to adopting the Ecosystem Approach to Fisheries (EAF) in the longer term, also requires integrating biological information with information on the socio-economic characteristics of fisheries. Matching socio-economic information on fisheries with biological information on resources would be useful for identifying overfished stocks of greatest significance in terms of income, employment or food consumption in order to better target rebuilding efforts. In this perspective, the government is currently working jointly with the World Bank on the creation of a centralised data collection system which would replace the more than 200 datasets that are currently in use at MMAF.
	Setting up transparent and inclusive decision-making processes to set TACs and quotas is also important to avoid conflicts of interest among users and policy makers while limiting transaction costs. Making clear how scientific information will be collected, how it will be used in the decision-making process, and making this information public, for example, can help build accountability and trust and in the system. Working on the governance of the sector should also be a priority in order to build faith in the management system so that fishers – and stakeholders more generally – will understand that regulation is in their best interest, and that it will be enforced (see Box 3). This would help to create confidence among investors that management policies will be effective in the long term and that the sector is a sustainable market to invest in.


[bookmark: _Toc473275099]Box 3. Legitimate and acceptable governance
Governance of fisheries and aquaculture, and conservation of the ecosystems that sustain them, can be understood as a process through which institutions, governments, and stakeholders in the sector elaborate, adopt and implement policies and management strategies. 
The impact of governance on fisheries and aquaculture management, and ultimately on their performance, is increasingly recognised. Governance has an impact on both the nature of policy decisions and their acceptability to different stakeholders. The OECD Council Recommendation on Rebuilding, for example, underscores how good governance is a key element to ensuring the success of rebuilding plans. While there is no optimal arrangement for fisheries governance frameworks, a few characteristics are important ingredients for success, notably legitimacy and acceptability. 
Legitimacy relates to the characteristics of the institutional arrangements through which policies are elaborated and implemented: the transparency of procedures in the decision-making process, mechanisms guaranteeing the accountability of institutions with respect to decisions made, and room for scientific information and advice. 
Acceptability has to do with the perception by stakeholders of the institutional arrangements’ capacity to deliver fair decisions. Acceptability relates to: the degree of delegation in decision-making processes; the space for stakeholders to share available information, express various positions including dissent, and be confident that these voices are explicitly part of the decision-making process; the capacity to integrate or change the norms and beliefs of stakeholders; and the existence of mechanisms of appeal. Building inclusive institutional arrangements oriented towards raising broad consensus is a key to acceptability.
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	Limiting environmental externalities of aquaculture production to preserve both the ecosystems on which the sector relies, and the services that these systems supply to many other sectors, requires both adequate regulation and public support to encourage adoption of best practices. In a report on green growth in fisheries and aquaculture, the OECD highlights that the best response to externalities depends on the direction of the externalities caused by aquaculture production (OECD, 2015). While self-interest should lead producers to respond to externalities that affect their own production (local water pollution harming productivity, for example), the more the externality impacts other aqua-farmers or other ecosystem users, the more that public regulation is necessary, as well as, potentially, support to facilitate the transition to sustainable practices. The industry indeed has an interest in addressing externalities, as the negative effects reduce profitability and demand in the long run (Asche, 2011). In Indonesia, however, this will mostly hold true for intensive systems where production must meet the standards expected by export markets and where sufficient capital exists to invest in improvements. Extensive production systems, on the other hand, supply local markets where quality is less an issue, and which are operated by agents with limited resources and, sometimes, limited capacity to switch to more sustainable production methods.
Aquaculture production externalities
	Environmental externalities related to aquaculture production fall into two main categories:
· Establishment impacts, which arise from the conversion of one type of land to another, such as from agricultural land or coastal habitats to ponds; and 
· Operational impacts, which arise from the day-to-day running of an aquaculture business. 
	The extensive nature of most aquaculture production in Indonesia means that, to date, Indonesia has mostly suffered from establishment impacts, which include the removal of pre-existing habitat as well as long-term impacts on water and land quality. Indeed, traditional farms, where extensive production is practiced, have relatively few operational impacts, as there is little water exchange and almost no use of fertilisers or feed inputs due to their prohibitive cost for small-scale aqua-farmers. However, clusters of small farms can have a significant impact within a watershed or enclosed waterbody, when concentration levels exceed the carrying capacity of the ecosystem. 
	On the other hand, most of Indonesia’s shrimp production – its most valuable seafood export – comes from modernised farms. Semi-intensive or intensive farms have greater operational impacts, such as disease and nutrient release from aquaculture ponds and eutrophication near cages due to limited water circulation, possibly with implications for other sectors such as tourism in coastal areas or agriculture inland (Rimmer et al., 2013). Pellet feed and aeration are indeed necessary to support high stocking densities, as are fertiliser, chemical and probiotic use to limit disease. These interventions produce high levels of organic waste, and may have around twice the environmental impact per shrimp than those grown using less-intensive methods (Cao et al., 2011). Further operational impacts include the health and environmental effects of antibiotic use. Although antibiotics are usually given to prevent or combat disease, their use poses risks due to the high stocking density in intensive systems, which can result in leeching into local water supplies or residues found in the finished product. As intensity increases, Indonesia will become more vulnerable to both an abrupt shock – such as disease – and a slower degradation of the environment, leading to an ecosystem collapse. Getting aquaculture right at the policy level is therefore critical for the sustainability of future production. 
	Foreseen further growth of shrimp production also raises concerns for the sustainability of forage fish stocks. Carnivorous species such as shrimp are very demanding in fish meal and oil when raised in intensive conditions. Feed accounts for over 50% of production costs in some cases (Rana, Siriwardena and Hasan, 2009). Given the insufficient regulation of capture fisheries, this has the potential to have negative effects on stocks and on the production of edible supplies from marine capture fisheries. Substitutes for fish meal and oil are needed as the sub-sector expands, requiring research and innovation.
Strengthening aquaculture management 
	The regulation of aquaculture production is a shared responsibility of MMAF and the Ministry of Environment and Forestry, which is responsible for aquaculture environmental impact control. Three main policies are used: mandatory ex-ante impact assessment, spatial limitations and restrictions on production practices.
	 The Environment and Forestry Law 23/2009 requires environmental impact assessments to be performed for the creation of any aquaculture development with an area of 50 ha or more for shrimp ponds, more than 500 floating net cages on lakes or reservoirs, or floating net cage installations in sea water covering more than 5 ha or consisting of over 1 000 cages. For smaller-scale farms, installation is regulated by the obligation, for all aqua-farmers, to request an aquaculture business licence directly from the ministry or from regional authorities, depending on the scale of the production unit. Nevertheless, a major weakness of this system is that, while the impact assessment of big aquaculture plants should be followed by regular monitoring, further evaluation is currently only completed in the case of a complaint from the local community.
	In addition, a number of spatial limitations apply to all producers. The main regulations include Ministerial Decree KEP 28/MEN/2004, which regulates shrimp culture in brackish water ponds; Regulation 5/2014 on water quality standard of effluents for aquaculture ponds; and Law 26/2007 concerning spatial planning of land use. These regulations require for example that brackish water farms are not permitted within a 100-metre green belt adjacent to coastal waterways to protect mangroves (Rimmer et al., 2013). 
	However, spatial planning measures are undermined by lack of data. While careful site selection and spatial restrictions should be based on estimation of the carrying capacity of the environment in order to ensure that production does not exceed what the local ecosystem can support (Santosa, 2013), in practice, carrying capacities are administratively stipulated on the basis of poor information. This is because the reliable data necessary for trustworthy modelling output is lacking. Since spatial planning on both land and at sea has been decentralised to provincial and district levels (with Laws 54/2003 and 32/2004), no clear mandate for information gathering and monitoring has been given. As a result, neither the national government nor the local governments appear to be collecting information on the location of activities and monitoring of their impacts and performance or on the use and performance of spatial planning at the local level. Such lack of information also means that best practices in terms of sustainability cannot be adequately identified and disseminated by extension services. Clear allocation of responsibilities between the central, provincial and district authorities, and improved co-operation and information sharing between these administrations would greatly improve the capacity of public authorities to promote the sustainable use of resources and help limit the cost of public action.
	Finally, to address operational impact, the use of fish drugs is regulated by Ministerial Decrees 52/KEPMEN-KP/2014 (drug classification) and Ministerial Regulation PER.04/MEN/2012 (registration for use). The government has also recently established, with the support of the European Commission, a National Plan for Residue Monitoring to control the presence of antibiotics and other contaminants (on the basis of Ministerial Regulation 39/PERMEN-KP/2015). Presence of contaminants, notably chemical residues, has been a major issue for the export of Indonesian seafood, notably to the United States, where they have faced high rejection rates. Following a recommendation of the World Animal Health Organisation (OIE), the government is currently developing a programme for monitoring water quality and antimicrobial resistance in fish and water ecosystems.  
	 Fish disease monitoring and prevention has been relatively successful to date. Unlike other Asian countries such as Thailand or Vietnam, Indonesia has not experienced the wholesale decimation of the domestic aquaculture industry from disease. This is largely thanks to the amount of extensive production. The fish disease monitoring programme, based on Directorate Decrees 163/2014 and 11/2016, includes both zoning restrictions and controls, and communicates information on these online. Import restrictions on live and frozen shrimp from countries affected by MAS (aeronomas hydrophila) also apply in accordance with the prescriptions of the OIE. 
Certification schemes for greener production
	The Indonesian government uses certification schemes to promote greener production processes and standardise inputs and practices for supply chain management by disseminating technical practices to producers in a structured and formalised fashion (Kusumawati and Bush, 2015). Sustainable seafood certification is indeed a useful means of communication about the sustainability of production practices of both capture and farmed seafood. Through the creation of market demand for sustainable practices, it creates additional incentives for investment in improved fishing and aquaculture practices (Potts et al, 2016).
	The Indonesian government has introduced its own certification scheme, IndoGAP, based on biosafety, food safety and the environment. The standard certifies farmed carps, catfish and tilapia, brackish water shrimp and the marine farming of seabass, groupers and seaweed. MMAF spent over USD 580 000 in 2015 on providing assistance to certify hatcheries, and around USD 50 000 to assist freshwater and brackishwater farms certification. In the future, MMAF will need to outsource auditing to an independent third party in order to be fully compliant with international norms (FAO, 2011).
	 Private sustainability standards and certification schemes also operate in Indonesia and have greater breadth and depth than national schemes, particularly for shrimp aquaculture (Gutierrez et al., 2016). Certified products include extensively-farmed organic shrimp, farmed tilapia and feed certified by private organisations such as the Aquaculture Stewardship Council (ASC) and Sustainable Fisheries Partnership. The tuna pole and line fishery is currently part of a Fishery Improvement Project (FIP) that will eventually lead to its certification by the Marine Stewardship Council (MSC). However, there is no market data on the percentage of total seafood products in Indonesia that are certified. 
	Private sustainability standards and certification schemes may be favourable for governments, because participating in these projects a good image of responsible governance. However, the main challenges associated with such schemes are that they may change power relationships between actors involved in seafood trade (Wijaya and Glasbergen, 2016) and make market access more difficult for non-certified exporters, especially smallholders (Wijaya and Glasbergen, 2016). When possible, evidence suggests that the simplest approach may be for the government to contribute to the costs for a fishery to obtain private certification, rather than create additional certification schemes (OECD, 2011).
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	Indonesia faces high risks due to multiple hazards directly linked to climate change, such as tsunamis, floods, landslides, and droughts, alongside the effects of sea-level rise on coastal areas (MER, 2015). Indirect effects of climate change occur through impacts on feed, seed, freshwater and other inputs (FAO, 2016b). The World Bank estimates that by 2100, climate change impacts will cost Indonesia 2.5-7% of its GDP and disproportionately affect poor, coastal communities that depend on agriculture, fishery and forestry for their livelihoods (World Bank, 2017). Food security and water availability will be increasingly affected by unpredictable rainfall, temperature and salinity increases, which could have an impact on fish migratory routes, stock abundance, biodiversity and water quality. This could in turn reduce catches, cause physical destruction of aquaculture facilities, spread diseases and, ultimately, reduce the availability and affordability of seafood (de Silva and Soto, 2009). 
	The World Bank also estimates that Indonesia is relatively unready to cope with climate change impacts (World Bank, 2017). In fact, the country has a very developed national institutional policy framework to tackle climate change mitigation.[footnoteRef:9] However, planning for adaptation is still a work in progress. The fisheries and aquaculture sectors will have to adapt to future changes in climate and ocean conditions. Adaptation strategies require marine science and technology, spatial planning, technical coastal adaptation, and adjustment of cultured and capture fishery management. At the level of regulation, climate change forecasting should be taken into consideration when setting fishing pressure limits to sustainable levels while weather-related risks should be considered when defining locations suitable for aquaculture (De Silva and Soto, 2009). Other adaptation measures include aquaculture relocating to less-exposed areas, fish health management, water recycling, feed efficiencies, developing better-adapted seed stock, improved monitoring and early warning systems and improving value-addition (FAO, 2016b).  [9:  Indonesia has signed the UN Convention on Biological Diversity (CBD), the Convention to Combat Desertification (CCD), the Framework Convention on Climate Change (UNFCCC) and the Kyoto Protocol. In addition, National Communications on Climate Change were adopted in 1999 and 2011, the National Commission on Clean Development Mechanisms was established in 2005, the National Action Plan on Climate Change Adaptation was adopted in 2007 and the Indonesian Climate Change Sectoral Roadmap was defined in  2010.] 

	 Investment in research in these areas will prove crucial. Promising areas, which have shown success in other countries, include domesticating species resistant to higher salinity and temperatures (Shelton, 2014) and identifying preventative treatments for new diseases, animal physiology, better feeds and feeding practices, and technology transfers, especially to small-scale farmers (De Silva and Soto, 2009). Coastal management and capacity building can also help indirectly. Restoration of mangroves, for example, can buffer coastal communities from storm surges or erosion, while disaster risk management and early warning systems may help fishers and aqua-farmers cope with disruptions in production. 
	Finally, aquaculture insurance or disaster-linked cash transfers can help limit bankruptcies resulting from losses caused by climatic events. As mandated by Law No. 19/2013, the government must develop agricultural insurance to cushion farmers from financial loss due to natural calamities, but there are as yet no provisions for fishers or aquaculture farmers. 
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	 Continued production growth under a business as usual scenario is not an option: as shown in Section 1, most fish stocks cannot absorb further increases in catch effort, and expansion of aquaculture production will only be sustainable if it consumes less land and water resources and if externalities are better controlled to avoid degradation of the ecosystems on which it depends. Increasing the economic returns to capture and aquaculture production is thus the key to improving the incomes of fishers and aqua-farmers and thus their access to food and their resilience to food security risks in the long run.
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	In an effort to improve the incomes of fishers and aqua-farmers, the Government of Indonesia subsidises fuel for the sector as well as the renewal of the artisanal fleet. The government also invests in artisanal aquaculture plants creation and supports the development of cheaper feed production based on locally-sourced ingredients. Direct support to fishers and aquaculture producers, which consists of fuel tax concessions and subsidies for vessels and equipment, or equipment and inputs for aquaculture, totalled more than two-thirds of government support to fisheries and more than three-quarters of government support to aquaculture in 2014 and 2015 (Figure 8).
	 Of these, fuel tax concessions (available to artisanal fishers and small-scale aqua-farmers only) cost more than 150 USD million in 2015 – equating to more than half of total support, despite a significant reduction from previous years (Figure 8).
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	Most of the remaining direct support is allocated to aquaculture production equipment and the distribution of fishing boats. On the aquaculture side, floating cage construction received USD 450 000 dollars in 2015 and almost double this in 2016, while over USD 2.5 million were allocated to fish feed production and transport machinery and infrastructure in 2016. With respect to fisheries, a budget of over USD 200 million was allocated to the construction of 3 450 new fishing boats in 2016 (95% of which will be under 10 GT). These fishing boats will be distributed to fisher co-operatives, which primarily consist of artisanal fishers. At the same time, the government is investing in the modernisation of the artisanal fleet. A separate budget of almost USD 450 000 was provided in 2015 for the purchase of machines, gear, solar cells, submersible lamps and other equipment. Grant aid was also provided to assist fishermen and their livelihoods in the border areas of Indonesian territory by securing boats, purchasing gear and equipment (OECD, 2017).
	Allocation of these subsidies is likely to be costly – given the transaction costs associated with selecting a small number of recipients among very large numbers of fishers and aqua-farmers – and to create incentives for corruption.
	For fisheries, productive support is more problematic. While investments have the potential to increase the incomes of recipients, they also increase fishing effort in a context of insufficient management of resources (Section 3), leading to the common problem of declining productivity. This support is based on the assumption that policies on illegal fishing have improved fish stocks and will continue to do so, hence increasing the availability of fish that can be caught by artisanal fishermen. However, as revealed in Section 2, the direct link between a decrease in IUU activities and the increased availability of fish for artisanal fishers in coastal areas may only be true for certain species. In addition, in the absence of effective controls on domestic artisanal fisheries, stocks remain prone to overfishing. 
	 Offering direct support for livelihood diversification would be a better investment policy instead of support that risked encouraging new entrants to the sector. The development of alternative livelihood options for fishing and aqua-farming communities – notably through investment in the provision of new skills – can be a long process, however, and initial training may be needed to overcome traditional and conservative attitudes. Alongside primary services such as health care, clean water and sanitation, micro-enterprise programmes, vocational training such as teacher training, and support for trading in non-farm items such as handicrafts can be supported through the provision of capital assets, market information, credit facilities and education. Indonesia is experienced in implementing conditional cash transfers aimed at increasing participation in health and education services (USAID, 2013).
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	 While direct support is necessary in the short run to support the livelihoods of poor fishers and aqua-farmers, in the medium to long run, investing in the sustainable management of resources and the ecosystem would ensure more stable and increasing economic returns to stakeholders that depend on those resources. Improving the health of fish stocks is not only important for their survival – it also means that more fish can be caught and reduces the cost per catch. The composition of the fish caught can also change, to contain more high-value fish, thereby increasing the average price of the catch. Research conducted jointly by the World Bank and the FAO (Arnason, 2009) as well as Costello et al. (2016) demonstrate the huge potential of good resource management to increase the productivity of capture fisheries, with tens of billions of USD to be gained annually worldwide. Costello et al. also show that the time horizons involved are not so long, with stock recovery targets predicted to be reached within less than ten years in half of the fisheries considered by their model. MMAF is currently working with Costello and his team to evaluate the gains associated with the elimination of IUU fishing and better management of domestic fisheries in Indonesia, with the objective of creating incentives for stakeholders and policy makers to fully engage in better management.
	 Setting total catch limits could have additional economic benefits, if associated with restrictions on access to resources or the allocation of fishing rights aimed at reducing overcapacity, which could further increase the catch per unit of effort and thus the returns of fishing. Such restrictions are currently incompatible with Indonesian legislation. Article 33 (paragraph 3) of the Constitution specifies that land, water, air and natural resources are controlled by the State, and responsibility for these resources cannot be transferred to individuals. On the basis of this article, the provision of the Coastal Management and Small Islands Act (No. 27/2007), that would have permitted user rights up to 12 miles from shore, was rejected by the High Court (16 June 2011 Decree). However, an important step towards the legal possibility to restrict access to resources has been taken by the government with the preparation of a law or regulation that will allow the use of rights or privileges in fisheries once approved by the Parliament.
	Setting up good governance processes to allocate fishing rights or deliver access to fisheries is an important step to ensure that any changes are socially acceptable and durable. First, rights and access should be assigned as unambiguously as possible to avoid conflicts, bargaining and politicisation. Additionally, transparent rules regarding the allocation of fishing rights or access to individuals, co-operatives or communities ideally have to be discussed extensively ex-ante with these stakeholders, who also participate in the decision-making process on the basis of such rules. Community-based quota management should particularly be considered for the management of fisheries that are operated exclusively by small-scale fishers in areas that are both geographically diffuse and difficult to access, making it impossible to regulate these fisheries through individual quotas or rights as management and surveillance costs would be excessive. Because it is often difficult to implement user privileges when fishers have traditionally fished freely, MMAF will also need to plan a public education campaign and public hearings to explain the benefits of rights-based management to secure widespread support and compliance (Sutinen, 2013).  
	Better regulation of environmental externalities and the adoption of sustainable production practices also have the potential to increase the economic returns of aqua-farms in the medium to long term. Improved biosecurity measures in aquaculture reduce mortality while increasing the quality of products delivered for export as well as reducing needs for drugs and hence production costs. Well-managed certification schemes can also create economic premiums on the final product that enhance the economic benefits for participating fisheries and farms.
	Transitioning to a rights-based fishing system – or to more sustainable aquaculture production modes – will not be easy, and requires flanking measures. Transitional costs are to be expected, and the careful anticipation of impacts and design of adaptive strategies will be necessary to avoid income disruptions. The profitability of the aquaculture sector is for example currently affected by some of the new fishing management measures. Harvest restrictions on baby crabs and lobster have interrupted their cultivation[footnoteRef:10], while the export of live mariculture products (notably grouper) has been complicated by the measures taken to counter IUU fishing, as their transport was largely undertaken by ex-foreign vessels now prohibited from operating in Indonesian waters. Similarly, restrictions to access fishing resources and tighter regulations inevitably create winners and losers and require stakeholders to trust that new policies will lead to a better future that is worth the transition costs – namely reduced catches, in the short term, as well as potential exits of the sector. In countries such as Indonesia, where the fishing sector is an important source of livelihoods for the poor, focusing on finding the highest-value use of the resource is particularly difficult and desirable only to the extent that, in the short term, the human costs of the transition can be addressed by complementary policies. Providing assistance with the costs and process of adjustment with so-called flanking measures can, however, be effective, as can providing direct livelihood assistance to those who lose out from reform.  [10:  Artificial breeding for crabs is technically feasible, but in the absence of control mechanisms allowing differentiation between wild and cultured crabs, hatcheries have not yet been authorised. Lobster breeding, on the other hand, is not yet technically operational. ] 
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	 Public support can also help the transition to greater economic returns by establishing an enabling environment that is conducive to sustainable productivity growth. Two key aspects of such an enabling environment, directly under the responsibility of fisheries and aquaculture authorities, are infrastructure and research and development (R&D). 
	 Efficient and well-developed transport, communication and energy provision infrastructure plays an important role in connecting fishers and aqua-farmers to market opportunities and knowledge, as well as specialised support services, thus reducing the cost of doing business and stimulating value creation (Waite et al., 2014). Transport infrastructure, such as suitable roads, waterways, railways, ports, wharf and landing docks; and energy infrastructure, which is important for light and cold-chain storage, are particularly critical given that fish is a perishable commodity and production centres may be located far from transport hubs for export as well as urban markets where the majority of seafood is consumed (75% of aquaculture production is still consumed domestically according to Indonesia Investments [2014]). In addition, with a strategy focused on supporting artisanal fishing in national waters, leaving the industrial fleet to operate only in the high seas, a big challenge for the Indonesian government is to connect artisanal fishers with processors and distributors to substitute supply from industrial vessels with supply from artisanal fishers.
	OECD work on agricultural productivity shows that investments in R&D, technology transfer and extension services can yield great returns (OECD, 2013). New techniques and innovations can spur growth through improvements in quality and quantity, by reducing costs of production or by creating increased private and social benefits. Ideally, innovation can enable more value to be derived from the same level of natural resources while reducing negative impacts on the environment. Technological innovations have played an important role for growth in every aspect of aquaculture operations, particularly in the development of efficient feed, bio-secure seed and disease reduction. Innovations have also led to the creation of new high-value products from capture fisheries waste, hence increasing the total value of fisheries production.
	By making domestic seafood production more profitable, investment in infrastructure and R&D also increases the competitiveness of domestic products compared to imports, and promotes food self-sufficiency – a key objective of the Jokowi administration. However, unlike import restrictions, investment in infrastructure and R&D also benefit net consumers of seafood with lower prices, hence also improving food security. 
Infrastructure to address high transport costs 
	Transport infrastructure is particularly expensive, as Indonesia is made up of 6 000 inhabited islands spread across 5 000 km from east to west, making it difficult to efficiently connect products and people to markets. High inter-island transport costs contribute to large inter-regional price differences. Shipping costs within Indonesia are found to be more expensive than the costs of importing from Singapore or China (Tabor, 2015). Shipping Law 17/2008, which introduced cabotage principles limiting the movement of cargo between Indonesian ports to Indonesian-flagged vessels, added to inter-island transport costs.
	According to data published by the Indonesian Chamber of Commerce and Industry (Kadin Indonesia), around 17% of a company’s total expenditure in Indonesia is absorbed by logistics costs (Indonesia Investments, 2016a). In peer regional economies, this number is much lower: 5% in Japan, 8% in Malaysia, 10% in Thailand and 12.5% in China. According to the World Economic Forum Global Competitiveness Index 2015, since 2013, every transport category has receded in quality, indicating that Indonesia is not keeping up with the rest of the world in terms of transport development (World Economic Forum, 2015). Quality of port infrastructure was the lowest-rated category. Problems include a lack of equipment, low port efficiency and poor road access. 
	Energy infrastructure also requires critical improvement. Energy services and consumption are oriented disproportionately toward Indonesia’s economic growth centres, and large expanses of remote areas still lack access to basic energy services (Tabor, 2015). In addition, demand is outstripping supply capacities in many parts of the national grid, due to electricity theft, underinvestment and infrastructure needs related to transmission and distribution.
	The government is conscious of the need to prioritise infrastructure investments. President Jokowi announced that infrastructure spending will increase throughout his first term, peaking at around 7.7% of GDP in 2017 with the biggest investment in maritime infrastructure. The government intends to build 24 new sea ports and 15 new airports by 2019. By 2014, over USD 19.2 million had been spent on the development of facilities at fishing ports as part of a three-year development programme (2011-2014) (OECD, 2017). The investment targets improvements to clean water supply, the expansion of landing areas and facilities, better transportation to and from the port, renewable energy sources and solar panels. In 2015, a further USD 23.9 million was spent on developing fishing ports in Indonesia’s outermost regions, while USD 666 000 was also spent on the installation of solar cells in fishing ports (OECD, 2017). Together, infrastructure projects accounted for 9-10% of government support in fisheries and aquaculture in 2014 and 2015 (Figure 8). Infrastructure needs can understandably place a huge burden on government budgets and, in future, Indonesia may wish to consider private sector participation through public-private partnerships (PPP).
Encouraging research and development 
	An important strategy for the Indonesian government would be to create the conditions for the R&D that enables innovation to take place. In the OECD context, an industry-wide approach to innovation activities – through industry organisations, producer organisations and specialised university laboratories – has been found to be conducive to better research outcomes (OECD, 2013). Facilitating PPPs can also enable the development of innovations (Subasinghe et al., 2000). However, private sector investment tends to be orientated towards larger enterprises (OECD, 2013). Finally, in Indonesia, small-scale aqua-farmers and fishers form the majority of producers. While small businesses can pioneer new systems, species, products and technologies, they often lack resources to innovate on their own. Public policy can thus be used to kick-start the required R&D. 
	Potential areas for innovation investment include research areas related to on-farm activity, such as water quality management, better feed efficiency and innovative production systems; longer-term research programmes on the use of genetics, for example; and reliable data collection and analysis to better inform management decision-making. Developing a strategy for the diffusion of innovation results can also bring broad benefits. In developing countries in particular, government investment is important to scale up good aquaculture and management practices so that they become industry norms (Ross et al., 2013). Providing simple skills and technologies to small-scale aquaculture can strengthen their innovative and learning capacities. 
	 In Indonesia, spending on R&D accounted for less than 2% of support to fisheries and less than 5% of support to aquaculture in 2014 and 2015, a relatively low figure compared with levels observed in many OECD countries (OECD, 2016a). One key area identified by the government is feed. As mentioned in Section 3, fish feed accounts for the largest percentage of aquaculture operating costs, and reducing these costs would contribute to improved productivity. Research programmes therefore receive public funding to conduct experiments with local ingredients and test alternative protein sources such as seaweed and palm oil. 
	However, investment in research will only boost productivity to the extent that it does not lead to the substitution of imports with domestically-produced goods that are only competitive thanks to trade restrictions (USAID, 2013). Using research to develop products that can be more profitably sourced from other countries would effectively mean that public funds are used to create rents for input producers at the expense of both seafood producers and consumers.   
[bookmark: _Toc472354589][bookmark: _Toc472936634][bookmark: _Toc472954982][bookmark: _Toc474487638][bookmark: _Toc472354590]Trade and foreign investment restrictions: Support at the cost of higher prices for consumers 
	 Countries of Southeast Asia often use trade restrictions to increase the demand for domestically-produced food products with the dual objective of increasing producer incomes and becoming more self-sufficient in food production (OECD, 2016b). To this end, the Indonesian Food Law of October 2012 expanded the ways and means by which the government might influence domestic food markets, and extended coverage beyond rice. Applied tariff rates for seafood products range between 0 and 10%, but bound tariffs average 40%. Indonesia also restricts imports of most seafood species on the basis of quality control and food safety reasons according to Regulation 46/2014.  As a result, imports remain very limited, and have followed a much slower growth path than exports (Figure 8).
	Indonesian imports and exports by value, 2014
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Source: UN DESA (2016), UN Comtrade, https://comtrade.un.org/. 
 	 Restricting imports raises the producer price and encourages more domestic production, which boosts the welfare of net sellers of the protected product – fishers and aquaculture producers. However, the benefits accrue mainly to the largest producers, who are the least likely to be food-insecure. At the same time, higher prices lower the welfare of net buyers – food consumers – as well as their access to food and ultimately their food security and nutrition. As the poorest and most food-insecure spend the highest proportion of their income on food, they are hurt the most. Such restrictions thus contradict the government’s stated objective to encourage fish consumption in the coming years.
	Protection also reduces incentives to improve domestic productivity with a view to competing with foreign producers, and hence tend to lock domestic production systems into expensive forms of production. Moreover, as far as overfished capture species are concerned, restrictions on imports increase the demand for domestically-caught fish, hence worsening pressures on endangered stocks.
	Restrictions on investment by foreign investors can have similar effects. The most recent Negative Investment List adopted by the government (Regulation 44/2015) limits the share of foreign investment in certain sectors of the economy. In capture fisheries, foreign capital is entirely prohibited. Because large vessels are not currently produced in Indonesia, this means that not many large fishing vessels will operate in Indonesian waters in the near to medium term. The Indonesian government aims to ensure that the artisanal sector catches the fish that would have otherwise been caught by the industrial fleet, hence increasing artisanal incomes. However, as mentioned in Section 2, the artisanal and industrial fleet partially target different species.
	In addition, implications of these restrictions for national food security are ambiguous. Indeed, the processing sector may be unable to source from artisanal fishers the fish that they previously sourced from the industrial fleet, at least in the short run, resulting in potential job and income losses in the processing sector. In addition, to the extent that the industrial fleet was more cost-efficient than the artisanal fleet, the consumer price for fish caught by artisanal fishers could be higher than if it had been caught by industrial vessels. Restrictions on investment would consequently have distributional effects similar to those of import restrictions.
	Investigating these issues in more detail, and trying to estimate the impacts of trade and investment restrictions for particular groups of producers or consumers, requires both detailed price data and household level data on production and consumption. The Government of Indonesia is currently improving its fisheries and aquaculture data collection system. Once the necessary data becomes available, investment in the abovementioned impact analysis would be a welcome priority.
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	Fisheries and aquaculture policies in Indonesia have the potential to improve food security and nutrition if they are focused on three key, closely-intertwined objectives: the sustainable management of natural resources for the future, sustainable increases to economic opportunities for fishers and aqua-farmers, and improved consumer access to seafood. 
	 The sustainable exploitation of resources and ecosystems can both reduce the risks associated with the sector’s contribution to food security and increase incomes for fishers and aqua-farmers in the long run. To transition to more sustainable seafood production, this report recommends complementing the government’s efforts to combat illegal fishing with better management of domestic fisheries, notably by adopting long-term measurable management targets for the main fisheries. Government efforts to improve catch data monitoring and centralise the data collection system of MMAF are an important prerequisite to better fisheries management. The challenge will be to also include small-scale fisheries in the data collection process. Establishing a legitimate and acceptable governance system that involves both stakeholders and scientists in target-setting and access allocation is the second key stepping-stone towards sustainable fisheries management. The report also identifies scope for better regulation of the aquaculture sub-sector, accompanied by more comprehensive impact assessment of large farm operations, more regular controls, and the clearer allocation of monitoring and information-gathering responsibilities between different government levels.
	Further improvements to the incomes of fishers and aqua-farmers will predominantly have to come from increases in the value of seafood produced as well as reductions in production cost. The direct support currently provided by the government to individual fishers and aqua-farmers – mainly in the form of subsidies for fuel and vessel or productive equipment – with a view to increasing their incomes or reducing their costs biases production incentives and increases pressure on resources. To prevent this, it is recommended – particularly during periods of transition to more sustainable production practices – that the government instead directly support livelihoods via the provision of social safety nets that are targeted at vulnerable households, and help the conversion to more remunerative activities by means of education and training. Directing public support to R&D and infrastructure would also favour greater value creation, while at the same time reducing prices for consumers – thus improving access to food, the third key objective – and increasing food availability. Reliance on restrictive trade and investment barriers, on the other hand, supports incomes at the expense of reduced consumer access to seafood products, and therefore has the potential to be counterproductive to food security in the long run.
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Projected1	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	1	1	1	1	1	1	1	1	1	1	Projected2	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	1	1	1	1	1	1	1	1	1	1	Projected3	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	1	1	1	1	1	1	1	1	1	1	Projected4	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	1	1	1	1	1	1	1	1	1	1	Projected5	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	1	1	1	1	1	1	1	1	1	1	Projected6	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	1	1	1	1	1	1	1	1	1	1	Projected7	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	1	1	1	1	1	1	1	1	1	1	Projected8	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0.95	0.95	0.95	0.95	0.95	0.95	0.95	0.95	0.95	0.95	Overweight	1991	1995	2000	2005	2010	2015	2020	2025	11.0432137718217	11.956305096620399	13.1624414887784	14.6212875035924	15.925909695351201	16.225984295344702	15.483377113147101	14.596253437091001	13.8903030876666	12.542784758867501	13.027043594051799	13.356740597067601	13.8223564428679	14.610279099238099	14.765826810686999	15.2945485082014	16.779681016468501	18.070430204252201	19.583895226788901	20.688986423512102	22.376423112756399	24.127769206201798	24.411321855830799	24.499981829967599	24.722106300576399	26.195694272388398	27.277690637976399	28.4074968128816	29.591562213841399	30.779149592918596	31.919160116131902	33.143974005157304	34.378416738218498	35.592525496390095	36.883485574049601	Obese	1991	1995	2000	2005	2010	2015	2020	2025	1.98762439573353	2.2261091760268701	2.5553937868756997	2.9749786881662299	3.3696692130058699	3.4630275249907596	3.2337440129281401	2.96758392439602	2.7618450011931799	2.2399362091165198	2.5176288533987501	2.6258306375018701	2.7617670573036501	3.1763195242526097	3.2322268326548902	3.3995927927785803	4.09431369372557	4.5684189346610102	5.1327377581902605	4.9848358211750394	5.2852002406026699	5.9325077262134904	5.6677296238985901	5.6999588245183102	5.7810601644114303	6.3320237570406404	6.7069232140107005	7.1052565532300198	7.5317403709598301	7.9686871630884299	8.3941796572200396	8.8652941714910387	9.3507869198808002	9.8371511459588312	10.370197279000399	Undernourished	1991	1995	2000	2005	2010	2015	2020	2025	19.582692040795799	18.537384484871399	17.1848395831794	15.7666059878729	14.6207665914482	14.528858034431799	15.429213773489201	16.544334382956897	17.4867927193078	17.360949980631197	18.7975558251004	18.401426806747601	17.830455841792698	18.689420173105901	18.487879919285998	17.889741423513598	17.909069329371899	16.5902604908405	15.1857845031273	11.618115768538701	9.3369824525008394	8.5139295504433008	7.3709484038967599	7.4228598133241706	7.4459197500301899	6.8204292899231396	6.2975069869542599	5.7893562278213198	5.2983071704341596	4.84472736126098	4.4391720772973198	4.0438754013580001	3.6782780598362796	3.3464096362151396	3.0271820695117801	
%


Capture	1950	1951	1952	1953	1954	1955	1956	1957	1958	1959	1960	1961	1962	1963	1964	1965	1966	1967	1968	1969	1970	1971	1972	1973	1974	1975	1976	1977	1978	1979	1980	1981	1982	1983	1984	1985	1986	1987	1988	1989	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	0.20313399999999998	0.46656799999999998	0.52599200000000002	0.56426199999999993	0.57931600000000005	0.61045399999999994	0.64568599999999998	0.65426700000000004	0.62444100000000002	0.67696400000000001	0.68106100000000003	0.82862800000000003	0.85793700000000006	0.85097599999999995	0.91085199999999999	0.98090200000000005	1.1372610000000001	1.0862989999999999	1.075825	1.1291099999999998	1.1484939999999999	1.159181	1.1778520000000001	1.1646110000000001	1.2256980000000002	1.2269330000000001	1.3297670000000001	1.414037	1.4788920000000001	1.567885	1.65266	1.67703	1.7530479999999999	1.9445270000000001	1.9795469999999999	2.089893	2.193397	2.2830439999999999	2.4444330000000001	2.5567790000000001	2.6418080000000002	2.8047230000000001	2.9803829999999998	3.2081819999999999	3.4396119999999999	3.644228	3.7663389999999999	3.9172220000000002	4.0124110000000002	4.0100709999999999	4.1577659999999996	4.3352749999999993	4.4042409999999999	4.6986780000000001	4.7395739999999993	4.6923810000000001	4.7904450000000001	5.0349309999999994	4.9964360000000001	5.1060439999999998	5.3761999999999999	5.6534690000000003	5.7266139999999996	6.0549170000000005	6.5072290000000006	1	Aquaculture (excl. aquatic plants)	1950	1951	1952	1953	1954	1955	1956	1957	1958	1959	1960	1961	1962	1963	1964	1965	1966	1967	1968	1969	1970	1971	1972	1973	1974	1975	1976	1977	1978	1979	1980	1981	1982	1983	1984	1985	1986	1987	1988	1989	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	4.1856000000000004E-2	4.2411999999999998E-2	4.8487999999999996E-2	5.4607999999999997E-2	5.4143999999999998E-2	6.1295999999999996E-2	7.0153999999999994E-2	7.4052999999999994E-2	6.4459000000000002E-2	8.0016000000000004E-2	8.0478999999999995E-2	8.5971999999999993E-2	8.9002999999999999E-2	8.7894E-2	9.2727999999999991E-2	9.335800000000001E-2	0.10364900000000001	0.111221	0.103045	0.10425	0.106867	0.110873	0.11590300000000001	0.12667400000000001	0.13323599999999999	0.141207	0.134933	0.146588	0.15678600000000001	0.16452799999999998	0.18252199999999999	0.22217900000000002	0.22084800000000002	0.24642900000000001	0.270764	0.30140899999999998	0.33409	0.37672699999999998	0.41459699999999999	0.44789699999999999	0.49982399999999999	0.51750699999999994	0.55036800000000008	0.600414	0.601522	0.641092	0.73309799999999992	0.662547	0.62979700000000005	0.74926899999999996	0.78849999999999998	0.86427599999999993	0.91407100000000008	0.99379300000000004	1.045051	1.197109	1.2928989999999998	1.3929010000000002	1.690221	1.73343351	2.3048284900000002	2.7184211399999998	3.0676598199999998	3.9738432400000003	4.2538964500000001	Aquaculture (incl. aquatic plants)	1950	1951	1952	1953	1954	1955	1956	1957	1958	1959	1960	1961	1962	1963	1964	1965	1966	1967	1968	1969	1970	1971	1972	1973	1974	1975	1976	1977	1978	1979	1980	1981	1982	1983	1984	1985	1986	1987	1988	1989	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	4.1866E-2	4.2432000000000004E-2	4.8508000000000003E-2	5.4637999999999999E-2	5.4183999999999996E-2	6.1345999999999998E-2	7.0213999999999999E-2	7.4132999999999991E-2	6.4558999999999991E-2	8.0135999999999999E-2	8.0639000000000002E-2	8.6171999999999999E-2	8.9263000000000009E-2	8.8223999999999997E-2	9.3147999999999995E-2	9.3897999999999995E-2	0.104339	0.11210099999999999	0.104175	0.10568999999999999	0.108706	0.114121	0.118952	0.12983	0.136244	0.14963300000000002	0.15674399999999999	0.17377999999999999	0.18926599999999999	0.20220199999999999	0.225296	0.269959	0.27354099999999998	0.30394099999999996	0.330764	0.359626	0.41155200000000003	0.45672699999999999	0.49959699999999996	0.52789700000000006	0.59982399999999991	0.60750699999999991	0.64536800000000005	0.71041399999999999	0.70352200000000009	0.74309199999999997	0.88109799999999994	0.77754699999999999	0.74700699999999998	0.88298900000000002	0.99372700000000003	1.076749	1.137151	1.2256929999999999	1.4556210000000001	2.107745	2.4628989999999997	3.1213760000000002	3.8352820000000003	4.6969895099999999	6.2198454900000009	7.8886221399999998	9.5825138200000008	13.27231724	14.330888050000002	Year

Mt


Projected1	Aquaculture	Aquaculture 2000	Aquaculture 2005	Aquaculture 2010	Aquaculture 2015	Aquaculture 2020	Capture	Capture 2000	Capture 2005	Capture 2010	Capture 2015	Capture 2020	Fisheries	Fisheries 2000	Fisheries 2005	Fisheries 2010	Fisheries 2015	Fisheries 2020	Fisheries  	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	1	1	1	1	1	1	1	1	1	1	1	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	1	1	1	1	1	1	1	1	1	1	1	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	1	1	1	1	1	1	1	1	1	1	1	Projected2	Aquaculture	Aquaculture 2000	Aquaculture 2005	Aquaculture 2010	Aquaculture 2015	Aquaculture 2020	Capture	Capture 2000	Capture 2005	Capture 2010	Capture 2015	Capture 2020	Fisheries	Fisheries 2000	Fisheries 2005	Fisheries 2010	Fisheries 2015	Fisheries 2020	Fisheries  	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	1	1	1	1	1	1	1	1	1	1	1	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	1	1	1	1	1	1	1	1	1	1	1	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	1	1	1	1	1	1	1	1	1	1	1	Projected3	Aquaculture	Aquaculture 2000	Aquaculture 2005	Aquaculture 2010	Aquaculture 2015	Aquaculture 2020	Capture	Capture 2000	Capture 2005	Capture 2010	Capture 2015	Capture 2020	Fisheries	Fisheries 2000	Fisheries 2005	Fisheries 2010	Fisheries 2015	Fisheries 2020	Fisheries  	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	1	1	1	1	1	1	1	1	1	1	1	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	1	1	1	1	1	1	1	1	1	1	1	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	1	1	1	1	1	1	1	1	1	1	1	Projected4	Aquaculture	Aquaculture 2000	Aquaculture 2005	Aquaculture 2010	Aquaculture 2015	Aquaculture 2020	Capture	Capture 2000	Capture 2005	Capture 2010	Capture 2015	Capture 2020	Fisheries	Fisheries 2000	Fisheries 2005	Fisheries 2010	Fisheries 2015	Fisheries 2020	Fisheries  	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	1	1	1	1	1	1	1	1	1	1	1	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	1	1	1	1	1	1	1	1	1	1	1	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	1	1	1	1	1	1	1	1	1	1	1	Projected5	Aquaculture	Aquaculture 2000	Aquaculture 2005	Aquaculture 2010	Aquaculture 2015	Aquaculture 2020	Capture	Capture 2000	Capture 2005	Capture 2010	Capture 2015	Capture 2020	Fisheries	Fisheries 2000	Fisheries 2005	Fisheries 2010	Fisheries 2015	Fisheries 2020	Fisheries  	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	1	1	1	1	1	1	1	1	1	1	1	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	1	1	1	1	1	1	1	1	1	1	1	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	1	1	1	1	1	1	1	1	1	1	1	Projected6	Aquaculture	Aquaculture 2000	Aquaculture 2005	Aquaculture 2010	Aquaculture 2015	Aquaculture 2020	Capture	Capture 2000	Capture 2005	Capture 2010	Capture 2015	Capture 2020	Fisheries	Fisheries 2000	Fisheries 2005	Fisheries 2010	Fisheries 2015	Fisheries 2020	Fisheries  	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	1	1	1	1	1	1	1	1	1	1	1	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	1	1	1	1	1	1	1	1	1	1	1	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	1	1	1	1	1	1	1	1	1	1	1	Projected7	Aquaculture	Aquaculture 2000	Aquaculture 2005	Aquaculture 2010	Aquaculture 2015	Aquaculture 2020	Capture	Capture 2000	Capture 2005	Capture 2010	Capture 2015	Capture 2020	Fisheries	Fisheries 2000	Fisheries 2005	Fisheries 2010	Fisheries 2015	Fisheries 2020	Fisheries  	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0.95	0.95	0.95	0.95	0.95	0.95	0.95	0.95	0.95	0.95	0.95	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0.95	0.95	0.95	0.95	0.95	0.95	0.95	0.95	0.95	0.95	0.95	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0.95	0.95	0.95	0.95	0.95	0.95	0.95	0.95	0.95	0.95	0.95	Indonesia	2000	2005	2010	2015	2020	2024	2000	2005	2010	2015	2020	2024	2000	2005	2010	2015	2020	2024	 	Aquaculture	Capture	Total fisheries	0.78849999999999998	0.86427600000000004	0.91407099999999997	0.99665899999999996	1.045051	1.197109	1.292899	1.3929009999999999	1.690221	1.73343351	2.3048284899999998	2.7184211399999998	3.0676598240000001	3.8197322439999999	4	4.2664999999999997	4.4196	4.5917000000000003	4.7510000000000003	4.9225000000000003	5.1106999999999996	5.3038999999999996	5.5255000000000001	5.7231999999999994	5.8319999999999999	4.0808470000000003	4.2593430000000003	4.3227640000000003	4.5837709999999996	4.6054350000000008	4.6838660000000001	4.7944179999999994	5.034624	4.9954770000000002	5.0997079999999997	5.3746210000000003	5.7014399999999998	5.8137999999999996	6.1017250000000001	6.2	6.2249999999999996	6.25	6.2750000000000004	6.3	6.3250000000000002	6.35	6.375	6.4	6.4249999999999998	6.45	4.8693469999999994	5.1236189999999997	5.2368350000000001	5.5804300000000007	5.6504859999999999	5.8809750000000003	6.0873169999999996	6.4275249999999993	6.6856980000000004	6.8331415100000008	7.6794494899999997	8.4198611400000001	8.8814598240000002	9.9214572440000008	10.199999999999999	10.4915	10.669600000000001	10.8667	11.051	11.2475	11.460699999999999	11.678900000000001	11.9255	12.148199999999999	12.282	
Mt

Fuel Tax Concessions	2014	2015	510	510	Equipment 	&	 Input	2014	2015	366.74899999999997	255.55199999999999	Infrastructure	2014	2015	92.793000000000006	76.268000000000001	Research 	&	 Development	2014	2015	50.663601	29.977523000000001	Control 	&	 Certification	2014	2015	16.643999999999998	12.2	
Billions of rupiah
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