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1. Introduction

Demand for the edible products of the sea is growing rapidly as people are better able to afford good quality protein in their diets. And as wild catch of traditional species stagnates or declines, aquaculture is expected to become the source of 60 percent or more of seafood products consumed around the world. Mariculture is a form of aquaculture in which marine species are raised for human consumption in floating cages located a few hundred to a few thousand meters off a suitable coastal area. The industry has blossomed in Indonesia, with the number of mariculture establishments rising from a 23,000 in 2001 to 88,000 in 2007, according to estimates by the Ministry of Marine Affairs and Fisheries. With 81,000 kilometers of coastline, Indonesia is well equipped for mariculture, which is practiced widely in South Sulawesi, Northern Bali, and Northern Java and along the East Coast of Sumatra. 
The purpose of this case study is to shed light on opportunities for small businesses offered by mariculture in Indonesia.
 If properly organized and supported, small fish farmers can easily come to represent a large fraction of producers, operating in a framework of small, medium and large companies engaged in a range of activities—from production of larvae and fingerlings at fish hatcheries, to the raising of fish, to production of specialized feeds and other inputs, and to final processing and export. Indeed, the nascent mariculture industry in Indonesia operates very much along these lines, with a high degree of specialization and with marine production mainly run as small and medium operations. With assistance from government and academic research organizations, the industry could generate millions of jobs and a decent standard of living for innumerable families in the poor coastal areas of Indonesia.

2. Production and Consumption Trends
In 2008, the world’s fisheries produced about 142 million metric tons (mmt) of fish—122 mmt for human consumption and the rest used as fish meal, oil, and other processed items.
 Approximately 56 mmt, valued at $105 billion, or $1.87 per kilogram on average, were from aquaculture. Forty-seven percent of fish destined for human consumption were in live or fresh form. By 2020, fisheries are projected to produce 160 mmt for consumption, 96 mmt (60 percent) from aquaculture. The projected average growth rate in consumption from aquaculture will be almost 5 percent per annum. Wild catch will stagnate or decline slightly over this period. 
Global Market Prospects 

In The State of World Fisheries and Aquaculture (2010), the UN’s Food and Agriculture Organization estimated fisheries production and use for 2009 as follows:

· Total world fisheries production was 145.1 million tonnes, of which:

· Inland capture, 10.1 million tonnes

· Inland aquaculture, 35.0 million tonnes

· Marine capture, 79.9 million tonnes

· Marine aquaculture, 20.1 million tonnes

· Between 2004 and 2009, marine capture fell by almost 4 million tonnes annually, almost 5 percent, while world aquaculture grew by 13.2 million tonnes, almost 32 percent.

· Aquaculture was the source of 46 percent of the 117.8 million tonnes of fisheries products destined for human consumption in 2009.

· Per capita consumption of fish and fish products as food was 17.2 kilograms in 2009 (world population of 6.8 billion), up from 16.2 kilograms per capita in 2004 (population of 6.2 billion).

These trends in consumption and in the participation of wild versus farmed fish for food are projected to continue through the decade, with world consumption estimated at 154 million tonnes, or 20 kilograms per capita, and aquaculture contributing 60 percent of supply. Supplies from inland and marine aquaculture are forecast to grow about 5 percent annually, rising from 55.1 million tonnes in 2009 to about 92 million tonnes in 2020. Marine aquaculture is likely to grow more quickly than inland because of competition for land and rapid development of technologies that make marine aquaculture more competitive and environmentally sustainable.

Producing nearly 33 million tonnes of farmed fish in 2008, China is by far the world´s largest producer, followed by India (3.5 million tonnes), Viet Nam (2.5 million), and Indonesia (1.7 million). More than 5 million people work directly in fish farming in China, compared to about 2.4 million in Indonesia. China is also the world’s biggest trader in fisheries products, exporting about $10 billion (2008) and importing $5 billion annually. The largest importers are Japan and the United States, each registering over $14 billion in imports in 2008. Importing more than $30 billion in fisheries products in 2008, the six leading importing nations of Europe together constitute the world´s largest market for those.

Indonesia’s Fisheries Sector

Indonesia produces about 10 mmt of fish and fisheries products, nearly half from aquaculture, mostly in freshwater ponds. Sixty-one percent of production is marketed fresh, with about 15 percent each frozen and dried and salted. About 1 mmt annually are exported to China, Thailand, Japan, United States, Singapore, and Korea. About 6 million people are directly employed in fisheries, both wild and farmed. Per capita consumption of fish and fisheries products is already high by world standards, and the government continues to encourage high domestic consumption for the health benefits that it brings to the country´s population.

Table 2-1 presents detailed data on Indonesia’s fisheries sector. Most remarkable is the annual average growth in the production of farmed seaweed during the period between 2001 and 2009: 38 percent (from 212,478 to 2,791,688 tonnes)!  Over the past decade, new markets have developed for seaweed products, and poor families in coastal areas have been drawn—with substantial government encouragement—to this form of aquaculture by low costs of entry and the brief 45-60 day period before crops can be harvested and income realized. When compared to other alternatives in aquaculture or agriculture the financing necessary to begin production is very attractive. At Rps. 2,500 per kg. dry weight, seaweed is a low-value crop and farmers make no more that about Rps. 1 million per month (less than US$100) for their seaweed farming activities, but even poor families with no credit or access to credit can enter production. 
Including data on seaweed and colored shell production in national aquaculture statistics, however, can cloud understanding of sector development in Indonesia. For example, if the data in Table 2-1 are adjusted to remove seaweed and colored shells a different picture emerges. Far from representing more than 28 percent by weight of national fisheries output, mariculture is seen to only represent about one-tenth of one percent, far less than inland aquaculture which, at an estimated 2 million metric tons, is made up almost entirely of fish and shellfish for human consumption.

Table 2-1
Structure of Fish Production in Indonesia, 2001-2009 (millions of metric tons)

	
	2001
	2007
	2009

	Total
	5.4
	8.2
	9.9

	  of which, sea capture
	4.0
	4.7
	4.8

	  of which, inland capture
	0.3
	0.3
	0.3

	Subtotal, capture
	4.3
	5.0
	5.1

	  o/w, sea aquaculture
	0.2
	1.5
	2.6

	  o/w, inland aquaculture
	0.9
	1.7
	2.2

	Subtotal, aquaculture
	1.1
	3.2
	4.8

	Breakdown – Sea Aquaculture

	Total, sea aquaculture
	221,010
	1,509,528
	2,820,083

	  of which, seaweed & colored shell 
	212,573
	1,501,277
	2,807,311

	    grouper
	3,818
	6,370
	7,848

	    sea bass
	3,986
	523
	2,399

	Total aquaculture, fish species
	8,437
	8,251
	12,772

	Grouper and seabass, % of total fish species
	92.5%
	83.5%
	80.2%


Note: Estimate for colored shell production unavailable for 2009; assumed constant since 2007 at 15,623 MT

Sources:  Annisa Indah Sari, Aquaculture in Indonesia, Academia.edu, November 2010; Badan Pusat Statistik, 2010; and, USDA/FAS, Indonesian Aquaculture Report 2010
Adjusting the data for seaweed and colored shells, it can be seen that mariculture in Indonesia is still at an incipient stage, representing only about 13,000 tonnes in 2009, rather than 2.8 million. Nevertheless, it is growing rapidly. Consider that production of grouper in floating cages offshore increased from 3,818 to 7,848 mt between 2001 and 2009, which amounts to an average compound annual growth rate of about 9.4 percent. Grouper and seabass (barramundi) make up more than 80 percent of the fish species produced via mariculture, though other species (Cobia) are also beginning to be produced and show good market potential.

In Indonesia, as in many other parts of the world, true mariculture of fish species is still at an early stage when compared with traditional wild catch and inland aquaculture in sweet or brackish water. But the decline in wild stocks and rising demand for marine species present a good opportunity for rapid development of mariculture in countries that, like Indonesia, have a rich and varied endowment of marine environments.
3. Small-scale Mariculture in Singaraja

As the wild catch of traditional fisheries declines and inland aquaculture encounters land shortages,  mariculture or “ ocean fish-farming” in Indonesia is on the rise, especially in regions with sheltered and clean coastal waters and good access to air transportation. One such area is the Northern Coast of Bali. 
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The whole spectrum of mariculture technology is evident there, from very small, traditional net cages slung from poles in shallow water, to the latest in large-scale (up to 20 meters in diameter) floating cages assembled from Australian components. The bulk of farmed production is composed of two species:  barramundi, a type of seabass, and various subspecies of grouper. Experience is also being gained in raising cobia, milkfish, oysters, abalone, and eel. In each case, government and commercial hatcheries that have significant production capacity in closed-cycle reproduction supply fish famers with “fry.”
The largest hatchery is located in Kecamatan Gerokgak in the western part of Kabupaten Buleleng.  The production of milkfish fry at this installation is 10-15 million/day which are primarily exported to Taiwan; the production of grouper fry is about 1 million/day and excess production beyond what is currently absorbed in the domestic market is exported to Taiwan, the Philippines and Malaysia.

At present, the farm-raised production of Northern Bali is estimated at 40 MT per year of various grouper subspecies, and about 2 MT per week of barramundi. The grouper is mostly exported live to Hong Kong, where live fish in the range of 500-800 grams fetch anywhere from US$15-45 per kilogram, depending on the subspecies, with “bebek” or “duck” grouper—so-called because of its long snout—being highly preferred. Current exports are about 50 percent bebek and 50 percent “macan” or “tiger” grouper. Sale prices landed in Hong Kong average about $27.50 per kilogram. Despite air freight that runs approximately $7.50 per kilogram and production costs (all in) of about $15.00 per kilogram, this can be a highly profitable enterprise if conducted correctly, with room for increases in margin as larger scale operations in the region continue to bring down costs.

Most barramundi exported from Bali come from a farm run by Phillips Foods, a U.S. company that started as a crab-packing house on the Eastern Shore of the Chesapeake Bay and now has global sales of more than US$500 million. The Phillips farm is relatively new, with current production of 2 MT per week scheduled to expand to about 7 MT per week in the next couple of years. Fish are harvested on the North Coast, trucked overland to a Phillips packing house near the airport at Denpasar, then filleted, frozen, and exported by air.

All fish farming in Northern Bali is by small or medium-sized enterprises. At $27.50 per kilogram the 40 MT of live grouper being exported has a gross value of only $1.1 million annually, and this is divided among four or five producers. Even Phillips, which produces a larger volume of a lower-value frozen product (estimated at $10-15 per kilogram ex-plant, for its own account) generates only about $1–1.5 million annually. Of course, it views its production facility as a test facility, which, if deemed successful, will expand production many times over this value.

Phillips’ presence in Bali, its planned expansion, and its commitment to mariculture in Indonesia are strong indicators of prospects for rapid growth in the industry. Barring some kind of economic or political collapse, world demand for farmed fish of many species will continue growing at a rapid pace in response to the gap left by the decline in wild catch, to increased population and incomes, and to the growing preference for fish as a protein source superior to beef, chicken, and pork.

The development of the industry will require the participation of large and small firms alike. The production of healthy, genetically certified fry is perhaps best left to large firms that can acquire and manage the technology necessary to be competitive on a world scale. Feed production
 is similarly demanding as to quality and is an industry that typically benefits from scale economies. And export processing and marketing on a global scale require expertise, technology, and financial resources usually beyond the capacity of small and medium enterprises (SME). But the raising of marine species in nets is ideal for SMEs. Investment costs are low, margins can be high with qualified and competent management, the activity generates many jobs, and workers can become skilled or semi-skilled on the job and command higher wages as the needs of the industry grow.
	[image: image11.png]1

SUPPORT FOR ECONOMIC ANALYSIS
DEVELOPMENT IN INDONESIA



Barramundi Cage
	Hungry Tiger Fish

	
	

	Grouper Cages




	Buleleng Hatchery

	Fry ready for distribution to fingerling producers

	Making dinner from "trash" fish


Pro Forma Financial Analysis of Small Grower Operations

With the help of Professor Putu Sumardika and other grower-informants, the study team gathered information to estimate production costs and profitability of raising grouper on a small scale. Detailed calculations are presented in the appendix. 

Assumptions

We assume the operation of a model farm consisting of 24 production nets, each originally stocked with 400 fingerlings that begin "life on the farm" weighing about 50 grams each and being about 10 centimeters long. Approximately one year later, with conservative provisions for mortality, 334 fish are harvested, each weighing 600 grams, on average.

Following customary practice in Northern Bali, the farm is stocked approximately 50:50 with two species of grouper:  kerapu bebek (Chromileptes altivelis or duck grouper) and kerapu macan (Epinephelus fuscoguttatus or tiger grouper). The voracious tiger grouper will eat parts of the "trash" fish fed to growing groupers that the more delicate, and more beautiful, duck grouper will not. Raising both together allows for better feed utilization and reduced costs, even though buyers in Hong Kong and elsewhere in China will pay up to three times as much per kilogram for the more attractive and presumably more flavorful duck grouper. Once production stabilizes in Year 2, the small grouper farm will harvest two nets per month, one of each species.

Analysis

Capital Investment. Hanging nets, including floats, walkways and other hardware, cost about US$500 each. Thus, the construction of 27 nets (24 for production and 3 for maintenance and fish handling), requires an investment of $13,500. Start-up requires another $6,100 for a shed, a wooden boat, an electrical generator/pump, and other miscellaneous equipment. Thus, we estimate that total capital investment to start a small grouper farm is on the order of $19,600.

Operating Costs. Labor costs for a crew of six, including labor that may be provided by the owner and his family, is estimated at $12,780 annually. Fuel is estimated at $6,000 per year. The really heavy operating costs that must be financed in Year 1, before regular sales are realized, include (1) the cost of fingerlings purchased from a hatchery to stock the production nets, and (2) the cost of feed consumed by the fish during the year it takes them to grow to market size.

· Grouper fry are very expensive in Northern Bali—about $1.50 each for fingerlings only 10 centimeters long. At that price, stocking at the rate of two nets per month in Year 1 will cost about $14,400.

· Groupers consume varying amounts of different types of feed as they grow 12 times in weight during their first year of life, from 50 to 600 grams each. To arrive at a reasonably accurate estimate of feed costs, we developed a month by month analysis as shown in the appendix. Our analysis shows that additional working capital will be needed to finance $14,000 in feed in Year 1, and that this annual cost will stabilize at about $34,000 in Year 2 and beyond.

Total Costs. To summarize, setting up a small grouper farm of 24 nets will require $19,600 in capital investment and $46,725 in working capital in Year 1 to finance $14,400 in stocking costs, $18,780 in labor and other operating costs, and $13,545 in feed costs. Total financing is therefore estimated at nearly $70,000, including the cost of subsistence during Year 1 for the owner and his family. 
Though not high in comparison with start up costs for SMEs in other industries, this amount is impeding the growth of marine aquaculture in Indonesia and other countries for one very simple reason: investment in offshore fish farms does not generate fixed assets suitable for use as collateral in guaranteeing commercial bank loans. If this impediment can be removed—perhaps with government support or the organization of cooperative credit mechanisms—offshore fish farming can be very profitable and highly suitable for SMEs.

Market Prices. Hong Kong buyers are paying of $15-18 per kilogram for tiger grouper and $45-$50 per kilo ($20-$23 per pound, live) for duck grouper. On the basis of our operating assumptions, the model farm will produce and export approximately equal quantities of both and could expect final sales prices of $30-$34 per kilo under current pricing conditions, which, we are informed, have remained stable over recent years. In the interest of presenting a conservative analysis, however, we assume an average price of only $27.50 per kilo, cif Hong Kong.

Rate of Return.  We estimate production costs, including stocking and feed, of $12.71 per kilo. The cost of exporting live fish (e.g., special boxes, airfreight, documentation, customs) adds $7.42 per kilo to delivered cost of the product. Once the farm enters into stable operations in Year 2 and beyond, this results in $7.37 per kilo in free cash flow before debt service for almost $30,000 per year. This is an attractive rate of return on a total investment of less than $70,000 (slightly more than 40 percent) and a very attractive income for a smallholder rural family in any part of Indonesia. Note that basic remuneration of the owner and family members working on the farm is already provided for at standard compensation rates in the total estimated operating costs paid by the farm before getting to net cash generation.

Finally, financing at 8 percent annual interest in the amount of $3,000 per production net for 7 years, including 2 years of grace, would comfortably allow small growers in suitable areas throughout Indonesia to enter an industry that is sure to grow well over the next couple of decades, at least. If financing obstacles can be overcome, large numbers of rural families could improve their standard of living substantially and the industry could provide new jobs for rural workers.

Indonesia has ideal conditions for mariculture and is very rich in biological resources. At this stage, the main limitations on marine aquaculture as an import industry are appropriately structured and delivered financing and proximity to an airport with regular service from international carriers. 
4. Issues in Development of Ocean Fish Farming in Indonesia

· Need to reduce cost of fingerlings.
· Need to develop alternative formulations that will reduce dependence on "trash" fish, or learn to grow such fish as part of a self-sustaining mariculture industry.
· Need to explore lower-cost transportation options for shipping live fish (e.g., producer-owned tanker ships).
· The importance of market knowledge and market intelligence; willingness to adapt the product to the requirements of the importing market.
· High quality as the key to high profitability.
Issues for Small Growers

· Lack of collateral to support commercial credit; need to also finance working capital and owner-subsistence for small growers during first year of operations.
· Systems to ensure "traceability" of exported product (perhaps not such an important issue for live grouper).
Special Issues for Government

· Learning how to encourage the structuring of new industries so as to provide for effective interaction of large and small enterprises on a strictly commercial basis.
· Understanding the interdependencies between enterprise and market development and the timely and adequate provision of complementary elements, such as infrastructure, technical assistance, and appropriate, sufficient, and timely financing.
· Developing ways to harness the investment and entrepreneurial potential of SMEs to accelerate balanced economic development.
· Appreciating the importance of unimpeded international trade as a means to develop niches that provide growth opportunities for SMEs, generate better-paying jobs, and sustain more open, balanced, and participatory paths to economic and social development.
· Responding to small marine growers who have a strong interest in receiving assistance from the Government of Indonesia in worker training, training of technicians, access to technical assistance from international sources, market development and project financing.
· Providing continued government support for the development of production protocols for other exportable marine species is needed.
· Fostering continued development of supporting industries for the production of fry, feed formulation and production, and logistics. 
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� The mariculture study team is especially indebted to Pak Putu Sumardika, whose assistance has been invaluable. Dr. Sumardika has been involved in fisheries development in Indonesia since 1973, when he graduated with a bachelor of science in fisheries. He was a production manager for a large fish canning company in Bali for five years, then entered public service through the Ministry of Marine Affairs and Fisheries and the Ministry for the Development of Disadvantaged Regions. Since 1995 he has been a researcher and professor at the Sekolah Tinggi Perikanan and, since 2003, a buyer and exporter of live grouper and lobster. Most recently, in partnership with his wife and a buyer from Hong Kong, he has started raising grouper for shipment to Hong Kong from Denpasar and Jakarta by air.


�  Food and Agriculture Organization of the United Nations, The State of World Fisheries and Aquaculture, 2010.


� Currently, fish farmers use a mix of hand-processed “trash fish” procured from local fishermen and specially-formulated pellets imported from Japan or bought from Cargill Indonesia.





