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Abstract
The thesis is concerned with the strategic analysis of carp culture development in Iran,
based on an assessment of the supply potential from various forms of carp farming, and
on the potential demand, market features and price determinants for carp and carp

products.

Based on a sample of 188 farms from the three main carp farming provinces plus two
case studies, all farmers in all locations and categories made a profit, with feed and
fertiliser dominating variable costs. Considerable variation in production costs and
profitability was observed. Where some degree of investment and support services have
been provided, major increases in output have occurred. The culture of carp is
technically possible in a variety of conditions within the country, though, expanding
large scale farming mainly depends on reducing the cost of feed and fertiliser. Future
targets could be to integrate with other agricultural activities, intensify smaller farms in

the Caspian area, and consider developing larger scale commercial production 1in

Khuzestan.

A market and consumer survey was conducted, including a sample of 357 consumers in
Tehran and Karaj, and 96 sellers in 11 main cities from 6 provinces. Younger consumers
had the strongest preferences for ready meals product, while to increase consumption, a
rise in income and decline in price will have a greater effect on older groups, larger
sized families and educated people. The growing willingness to buy new product forms,
particularly by younger consumers, educated groups, inland urban dwellers and high-

middle income groups might be expected to increase demand.

A range of supply/demand scenarios has been presented, offering projections for the
year 2010, suggested target levels of 284,000-348,000 t. In broad terms a policy for carp
production was described to meet these targets. As in developing markets elsewhere, the
traditional wholesale sector may lose its position as multiple retailers and supermarket
chains become increasingly important outlets for carp and its products, and
opportunities may arise for adding value in a range of ways. Within rural areas, and

smaller cities, consumers may also increase their ability to buy fresh fish at the farm

gate or at local outlets.
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Chapter one

1. Introduction

1.1. Background

This thesis is concerned with the strategic analysis of carp culture development in Iran, a
large and rapidly developing country whose pattern of supply and demand may be
expected to change markedly over coming years. Carp farming 1s currently the most
important sub-sector of fisheries and its rapid development has attracted considerable
attention for animal protein supply during last decade. Three 1ssues are addressed and
sought in this thesis: the determinants of the micro-economic structure of carp farming,

the role and impact of cultured carp on the fish market and the development of the carp

culture industry.

Before developing the main themes of the work, it is important to provide some
background to the state, its resources and 1ts people. The Islamic Republic of Iran
(henceforth referred to as Iran) covers an area of about 1.6 million square kilometres
(Statistical Centre of Iran (SCI), 1994), and has a population of about 60 million in
1994. Across the 25 provinces in Iran, distrib}Jtion ranges from the most densely
populated, the northern provinces Gilan and Mazandran, the western provinces and
Tehran, to the sparsely populated areas in eastern and southern provinces such as Sistan-
Baluchestan and Hormozgan (Table 1.1). In 1982 the balance was 51% in urban' and
49% in rural® areas, while preliminary statistics published in 1997 showed a change to

61% urban and 39% rural for 1996 (Haghy, 1997), (Figure 1.1), (see details in Appendix

' - The area with municipality and mayor are known as urban area (SCI, 1994 op.cit).



I), a significant measure of migration from rural to urban areas. Over the 1991-96
period, population has grown 2% annually, falling from a previous high of 3.8% (World
Bank, 1995). While the urban population has grown by 3.3% annually, the rural
population has stabilised. A consequence of the high birth rate in recent years is that
55% of the population 1s under 19 years of age (SCI, 1994 op.cit), presenting a real
need for employment opportunities, and a structural change in the composition of the

population which will impact upon subsequent generations, and their needs, including

food.

Table 1.1: Population, area, and density of population in provinces in 1991.

Population (000)
1 [ 2 12186 55656

2 | 8 0 17795 | 257673 | BetweenS085
4 [ 4 1 921 | 58827 | Between10-23 |
5 3
Al 24

Provinces were grouped based on their population density.
Source: SCI, 1994 op.cit.
Figure 1.1: Population and distribution trends in Iran.
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Source: SCI, 1994 op.cit (for 1966...1991)
and for 1996 (Haghy, 1997 op.cit).

Since the end of the Iran-Iraq war in 1988, Iran has undergone a process of economic

transition, changing from a government controlled military economy towards a more

2 . Areas without municipality and mayor are known as rural area (SCI, 1994 op.cit).



liberal and market oriented economic structure. In 1989, Iran embarked on a major
programme of reconstruction and economic reform based on its “first five years

3!‘!

development plan® 7, (FFYDP) largely with its own resources, aiming to reform and

rebuild the economy, damaged during the protracted and highly destructive war®. Key
aspects have been privatisation and the removal of subsidies, and these and other

policies have led to several positive achievements (Khadempour, 1996).

However, though recent changes have occurred, the government continues its policy of
subsidising certain goods and basic foodstuffs, including bread, oil, petrol and
occasionally butter, milk, medicine and some meat products. Prices for some products,
such as bread, medicine, and petrol are almost fixed or have a very low price growth,
while supplies of others such as oil, rice, and sugar, are partially issued through
coupons. However, meat or fish are not included. In any event, there i1s a tendency
gradually to reduce subsidies and allow the free market to operate fully. Examples are
the price of subsidised bread which has doubled over the past two years, and based on

the “second five years development plan”, (SFYDP), an increase in the price of petrol

of 20% per annum.

Key factors contributing to the government’s decision making have been the large
population growth, as well as the attempt to optimise management of the economy by
privatisation. An important development has been the growth of the co-operative
movement. According to the Iranian constitution, the economy consists of three sectors,
the public sector, the co-operatives and the private sector (Abzigostar, 1996).

Developments in the economy after the Islamic revolution in 1979, have favoured an

3 .1988-1993



immense growth of the public sector, limiting the scope of non-Government
developments. However, since the beginning of the FFYDP the tendency has been to the
unload some of the responsibilities from the public sector. In 1991, to emphasise its
commitment and to promote the co-operative sector, the Iranian government established
a Ministry of Co-operatives, with the aim of easing the pressure on the public sector and
its budget, and of mobilising capital into co-operatives which would then manage
development projects. The success of its policy has been reflected in growth figures; the
number of co-operatives related to production, distribution, and services in 1989 was
5,225, 14,209, and 299 respectively, reaching 8,015, 21,781, and 1,741 in 1996

(Mirzadeh, 1997 op.cit).

Another key social development has been rapid urbanisation, as indicated earlier. Job
opportunities, living standards, literacy levels, growth of student numbers in

universities, growth in the role of women’

in society (such as employment,
responsibility and decision making) and better facilities in urban areas have all
contributed to net migration. However, all of these key factors have also improved more

recently in rural areas. In overall terms, and as indicators of development the percentage

of population under the poverty line has declined from 47% in 1975, to 17% in 1995,

while the number of university students has risen from 447,265 in 1989 to 1,300,000 in

1996, 44% of whom are female (Mirzadeh, 1997 op.cit).

*. It is estimated that Iran sustained damages of US$ 1000x10” during eight years of the war imposed on
the country, 1980-1987 (Mirzadeh, 1997).

> - E.g. female literacy rate which stood at 35% in 1979 has risen to 75% in 1995 (Mirzadeh, 1997 op.cif).



1.2. Macro-economic indicators

A number macro-economic indicators 1s available to describe the process of

development in Iran, summarised as follows:

Gross Domestic Product (GDP) and Gross National Product (GNP)
To measure whether a country is progressing towards satisfying more of its population’s
needs, the volume of goods and services that can be produced through its economic

activities, needs to be defined. For this purpose, GNP is defined as the total market

value of all final goods and services produced by the economy (Jolly and Clonts, 1993)
including external earnings by the nation, minus earnings by foreigners who work or
invest in the country. GDP defines the total market value generated internally by the
nation and by foreigners who work or invest in the country6. In Iran, apart from the most
recent 2-3 years, there is little notable difference between GDP and GNP, indicating the

relative unimportance of external earnings (Table 1.2), (see details in Appendix I).

After the revolution of 1979 the Iranian economy can be described in three periods.
From 1979 to 1985, the economy initially stagnated, but grew from 1981 with rising oil

prices, continuing until the end of 19835. Over the second period, up to 1988, the oil

price strongly decreased, war continued and the economy again declined. The third
period started in 1988 and continues; up to 1995, the economy initially grew very

rapidly but then slowed down. Real GDP declined 11% during 1980-81, increased up to

1985, then declined an average 7% per year during the second period (up to 1988),

® . According to Hall and Taylor (1993) “GDP refers to production during a particular time period (year).

GDP is the flow of new products internally during the year.

GDP = Consumption + Investment + Government purchases + Net exports (Exports - Imports)
GDP can be computed by adding up products of all goods and services in different industries in the
country, or as the sum of the value added by all the firms located in the country.



followed by growth of real GDP of an average 7% per year in third period (see

Appendix I).

As Table 1.2 shows, the Iranian economy remains heavily dependent on o1l, accounting
for 19% of GDP in 1994, although falling from 51% in 1974 and 30% in 1978.
However, the economy is gradually diversifying with a rising share of manufacturing

goods, agriculture and other main groups.

Table 1.2: Major economic groups in GDP (constant 1982 price).

_Year | 1974 | 1980 | 1982 | 1985 | 1989 | 1992 | 1993 | 1994

| Agriculture% | 15 | 20 [ 20 | 21 | 28 | 26 | 27 | 28
mmmmmmmm

i I D O N N

“““““““-ﬁ-
mmmmm—m

"+ bR: billion Rials, Source: SCI, 1991...1996.

As shown in Table 1.2 the agriculture sector 1s the most important contributor to the
economy, varying from 15% of GDP in 1974 to 20% in 1980 and to 21% in 1985.
Though the share of agriculture grew to 28% in first year of the FFYDP, its importance
has been declining over the years 1990-93. The agriculture sector 1s not as closely linked
to foreign trade as other economic groups such as industrial manufacturing and mining,

though, the effect of o1l export 1n the agriculture sector has been negligible over the last

two decades.

The price of oil strongly reduced in 1993, and had a negative effect on the economy
(Central Bank of Iran (CBI), 1995). Per capita income also varied; as shown in Figure

1.2, in constant 1982 prices rising to a peak of 230,000 Rials’ in 1983, declining to a

GNP = GDP + income from the rest of the world by nation - income to the rest of the world by-forei gners.
’ - The exchange rate of R 1 to US$ was 0.011983 (or US$ 1=R 83.45) in 1982 (see Appendix III).



lowest level of 151,000 Rials in 1988, and increasing again to under 204,000 Rials 1n

19935.

Figure 1.2: Per capita income over the years 1980-95 (constant 1982 price).
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Source; CBI, 1992, 1993°, 1994...1997.

Employment

In 1979, the population of the country was some 38 million with an unemployment
level of 11.4%, rising in 1988 to around 53 million people and a peak level of 14.4%.
From the start of the FFYDP in 1989, unemployment decreased over 3 percent. In 1991
the economically active population was assessed by the national census to be about 14.7
million, with an unemployment level of 10.9% (CBI, 1992 op.cit), further reducing to
10.5% in 1993. Based on Central Bank data (CBI, 1996 op.cit) the 1995 population was
around 60 million, with an unemployment rate of around 10.7% for the economically

active population of 17.7 million. The government policy is to develop production,

establish co-operatives and provide credit to reduce the rate of unemployment (PBO,

1993).

The contribution of the total active population engaged in the agriculture sector reduced

steadily from 33% in 1974 to 22% in 1993 (CBI, 1992, 1993% 1993° 1994, 1995 op.cit).



The employment share in industrial manufacturing and mining decreased from 18% in
1974 to 11% in 1988°, though under the FEFYDP this has risen to near 17% 1n 1993

(SCI, 1992...1995 op.cit).

Figure 1.3: Contribution of fisheries sector in national economy.
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Source: CBI, 1992, 19932, 1993°, 1994...1996 op.cit.

As Figure 1.3 shows, the fisheries sub-sector represent a minimal portion of the national
economy and agricultural sector (0.04% and 0.16% respectively by 1994). However,
though the fisheries sector is unimportant in national economic terms, its contribution is
important in the coastal provinces, for which Table 1.3 shows the GDP, population and

the employment related to fishing and aquaculture.

Table 1.3: Regional economic indicators, 1994.

Provinces GDP Population Fishing Aquaculture Onshore Total
billion rials 1,000 employment employment employment employment

_ Khugestan | 452 | 2868 [ 18278 [ 420 | 650 | 19348

 Boushehr [ 79 | 643 | 32255 | - | 1588 | 33843

| Hormozgan | 122 | 823 | 16479 | - | 1391 | 17870

_ Mazandran | 614 | 3618 | s724 | 2298 | 160 | 8182

 _ other | - | .| 925 | 842 | ss0 | 2317

Total coastal provinces| 1808 (14%) | 11444 (19%)
(% of country)

Source: Abzigostar, 1996 op.cit.

® . As defined by Hall and Taylor (1993 op.cit) unemployment rate, which is the percentage of the labour
force who are not working but who are looking for work.
? - In 1988 the war was stopped.



As a percentage of the overall population in coastal provinces, 5% in Boushehr, 2% in
Hormozgan, 0.8% in Gilan, 0.7% in Sistan-Baluchestan, 0.6% in Khuzestan, and 0.2%
in Mazandran engage in the fisheries sector. With the exception of Gilan, and to a slight
extent, Mazandran, the contribution of aquaculture to employment is negligible.
However, it is expected, over the coming years, with the development of aquaculture,
and fisheries industries (such as fishing facilities, processing, marketing and other
services), not only will the employment of fishery sector increase but its contribution to
the national economy will also increase, and coastal provinces become particularly

significant.

Inflation
Inflation has had a significant impact on production and consumption in the fishery

sector as elsewhere. The relative changes 1n 1nput costs and value 1s discussed in next
chapters. According to the Central bank of Iran (CBI, 1992...1996 op.cit), the annual
rate of inflation based on the standard consumer price index (CPD)'° was between 15-
25%, over the period 1974-1979, between 10-29%, in the war era and more than 17%
in 1989 to more than 24% in 1994 (World Bank, 1995 op.cit), peaking to a level of 48%
in 1995 (Abzigostar, 1996 op.cit) and declining again to 24% in 1996 (CBI, 1997). The
average rate of inflation was 25% over the years 1989-1995; this rate declined to less

than 20% by 1997 (Mehnatfar, 1999). Inflation depends on many factors, and the

government aims to reduce its rate.

"0 . Consumer price index (CPI) is a measure of the average level of prices for commodities purchased by
consumer (Jolly & Clonts, 1993 op.cit), normally based on goods; in Iran defined by the Central Bank and
usually changed every 3-4 years.



Balance of trade

In Iran, trade is highly dependent on oil exports, the trade balance varying markedly
with changes in the oil price. During 1979-1983, especially over 1981-85, the price of
oil increased, and consequently the Iranian economy also improved, while over the years
1986-88 the price of oil strongly decreased and the economy stagnated. In 1986, oil
export income was less than US$ 6 billion, compared with almost US$ 21 billion in
1976. However, once the FFYDP started and the government commenced in its aim to
generate income from exports of non-oil commodities and services, both exports and
imports increased over 1989-93 (Table 1.4), with a significant impact on the Iranian
economy. In 1988 total exports were US$ 10.71 billion, of which only US$ 1.04 billion
(~10%) were non-oil commodity exports. As shown in Table 1.4, in 1991 total exports
increased to US$ 18.66 billion, of which US$ 2.65 billion (14%) were from non-oil
sources and in 1994 exports increased to US$ 19.43 billion, of which US$ 4.83 billion
(~25%) were non-oil. In 1995, due to a change in government policyll non-oil exports
declined to US$ 3.23 billion, (almost 18%) of total exports of US$ 18.38 billion. The

trade balance declined from US$ 0.1 billion in 1988 to US$ -6.53 billion in 1991,

recovering to US$ 6.82 billion in 1994, and US$ 5.7 billion in 1995.

Table 1.4: Oil & non-oil exports, and total commodities imports.

Unit: billion US$.
il Ml il il 8
million US$)
I X S A W S W P W T W
1976 | 206 |  n |} n | m |  n
1986 | 6 |  n | n_ | ~n I n_
s [ ser | tos | o7 | 106 | jor
1991 | 1601 | 265 | 1866 | 252 | 6529
1994 | 146 | 483 | 1943 | 1262 |  e817
1995 | 1514 | 323 | 1837 | 1268 | 5697

Source: CBI, 1992...1996 op.cit.
n: Not avatlable

'~ In 1995 government decided to control the price of foreign currency, requiring exporters to sell their
foreign currency to the Central bank, creating a negative impact on non-oil exports.
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The country’s economic planners are trying to stimulate the export of non-oil goods as
much as possible (Khadempour, 1996 op.cit), encouraging Iranian merchants and
exporters to engage in export and to develop a presence in international markets, by
providing support and facilities. At the same time, with the establishment of various
important basic industries in the country, import needs for various goods and services
have been reduced. The government continues to view the exports of non-oil goods as
an important task; Khadempour (1996 op.cif) suggested that the country has a
sustainable natural and human resources potential to allow for diversification of its
economy, and that its climatic range enables Iran to produce a variety of agricultural
crops and fishery products, which can help develop its food industry. Looking ahead, the
long-term outlook seems promising, as a substantial potential resources including
natural gas, a wide range of gas and minerals, steel, petrochemicals, a variety of
agricultural products, tourism and handicaps industry will allow for greater
diversification of Iran’s economy. The Government is seeking to establish an
appropriate incentive structure to enhance efficiency and productivity in the use of
natural resources and to create a proper environment for the private sector to ensure
sustained and rapid economic growth. The economic reforms which started in 1989 are

likely to continue including an increase in free trade zones, and the opening up of access

for foreign investments.
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1.3. The role of the fisheries sector

According to Schmidtsdorff (1995) almost 1% of people’s food'” is fish, and nearly

10% of animal protein intake is fish protein. As indicated by FAO (1997°) data, fishing,
essentially a form of hunting, still provides the majority of fish, but catches from nature

are approaching their limits, and aquaculture is rapidly increasing its contribution.

Westlund (1995) indicated that the forecast demand for fish for direct human
consumption up to 2010 will grow faster than the sector will be able to supply. The
world is facing increasing demands for food supply, and has a need for higher quality
food resources, 1n which aquatic products are an important component (UNDP, 1994). It
has often been suggested that aquaculture will expand to compensate for shortfalls from
catches, and the present trend, with aquaculture as the only fisheries sector to be
increasing, would appear to support this contention (Welcomme, 1994). Muir (1995)
proposed that aquaculture is capable of significant development, and may in at least
some circumstances help to address increasing problems of food supply and food
security. However, he noted that its dependence on natural resources, and its potential
for placing greater demands on these, may place it in direct competition and possible

conflict with other demands.

In Iran, over the last two decades, the share of the fishery sector (including fisheries and
aquaculture) has been very variable, though at a relatively low level accounting for
between 0.03% to 0.06% of the GDP. Three basic fisheries resources in Iran collectively
impact on the national economy, and individually impact provincial economies,

especially 1n coastal provinces;

12



* The northern capture fisheries; marine fisheries in the Caspian Sea,
comprising the provinces of Gilan and Mazandran.
* The southern capture fisheries; marine fisheries in Persian Gulf and Oman

Sea, comprising the provinces of Khuzestan, Boushehr, Hormozgan, and Sistan-

Baluchestan.

* aquaculture and inland fisheries, comprising the intensive, semi-intensive, and

13

extensive warm and coldwater’” aquaculture systems throughout the country.

These are located largely in Gilan, Mazandran, Khuzestan, and Tehran
provinces, but the fisheries of natural and artificial waterbodies such as Hamon

Lake, Aras Dam, and etc., and their surrounding wetlands are distributed

throughout the interior provinces.

Table 1.5: Percentage regional economic indicators (value-added'?), 1995.

industr inland fisher yrocessing| onshore | fisheries
_ Khuzestan  § 16 | 32 | 221 | 12 | 17
_ _Boushehr | 18 | - | 22 | 23 | 17
m——
Sistan-Baluchestan] 10 | - | o | 19 | 95 _
__Gilan | 9 | 3 | 1 ] 15 | 12 |
 Mazandran | 8 | 8 ¢ ot | 3 | 8
___other | - | 6  § 2 | - | 1

Source: Abzigostar, 1996 op.cit.

Table 1.5 outlines the value-addition of the fishing industry, aquaculture, processing and
other related industries 1n the coastal provinces. This shows the relative importance of
Hormozgan 1n catching sub-sector and total fisheries, Gilan, Khuzestan and Mazandran

in aquaculture, and processing in Hormozgan, Boushehr and Khuzestan. In terms of

12 _ Seafood products are derived from various tissues including the whole fish body, muscle, roe,
stomach, kidney, liver, skin and fins (Haard, 1995).

13_ Warmwater refers to species with temperature optima at or above 25°C, coldwater refers to those with
temperature optima below 20°C (Stickney, 1994)

e According to Iran Statistical Yearbook (SCI, 1994 op.cit), value-added is defined as the price of
output at the production place minus the price of 1ts input (raw material). The value-added by a firm is the

13



sectoral contribution, the fishing industry accounts for 88%, aquaculture 6%, processing

3%, and other 3%.

As Table 1.6 shows, in term of exports, fishery products accounted for US$ 52.8 million
by 1994. Caviar represents one of the main agricultural commodity exports, accounting
for some US$ 32 million in 1994, declining from US$ 52 million in 1990. Other
important export products are shrimp, followed by fresh and frozen sturgeon, cuttlefish,

and canned tuna, other fishery products being negligible. The policy is to develop

shrimp culture in S coast, Increasing its role in exports.

Table 1.6: Main fishery product exports, (1990-1994).

e [ 190 T e | 195 ]
T Ussmiion | v [ Ussmilon |t [ Ussmillion _
" Cammedtwna | 1377 | o1l | e | 03 | 7| o041
cCutlensh |17 | oor |27 | __os0__| 35 | 21

—shark | 8 | oo | s | oo | o | o0
—Sheimp___ | 7187 | 66 | tes | 780 | 18| 90
—Swrgeon | st | 33 | 203 | am | i3 | 065
" Caviar |25t | saat | 16 | a8l | __ise | 386
— obster | 147 |03 | 13 | Na_ | 154 | o4l
" Hartail | Na___ | Na___ | Na |80 | Na__ | 73

Source: FAO, 1995° and CDSD", 1997®.

Imports of products for direct human consumption are not as high as fishmeal, and

recently decreased following a period of high growth in 1991. The balance of trade in

fishery products moved from US$ -62 million in 1981 and US$ 37 million in 1990, to a
reduced deficit of US$ 6 million in 1992, increasing again to a surplus of US$ 31
million in 1994 (Figure 1.4). The quantity and value of main imported fishery products
1s shown in Table 1.7. On average, the import of fish meal accounted for 71,500 t
annually over the 1991-95 period, and ;dible fish averaged 21,819 t annually over the

same period. In the future, with increased kilkam, sardine (Sardinella longiceps, S.

difference between the revenue the firm earns by selling its products and the amount it pays for the
products of other firms 1t uses as intermediate goods.

13, Comprehensive Development Studies Department (CDSD) of Shilat.
' _ Kilka is a Persian name for Clupeonella spp.
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gibbosa, S. melannura & Dussumieria acta) and mesopelagic production, the import of
fish meal may decline, though, with the development of aquaculture and poultry
production demand may also increase.

Figure 1.4: Seven'’ fishery commodities groups (imports & exports).
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Source: FAO, 1988°...1996°.

Table 1.7: Main imported fishery products, 1991-1995.
Unit: US$ 1,000 (tonnes)

vear | owoor | w992 | 1993 [ 1994 | 1995

Edible fish v (( 15340 (25564 10620 (27000 12000 (25000 10880 (16000 11939 (15532
Fish meal v ()) 28150 (58900) 40640 (84400) 33700 (92300) 21850 (41191) 31800 (80709)

": Including fresh and frozen, Source: FAO, 1996° and 1997°.

As noted earlier, the contributions of exported fishery product to the non-oil goods
group are important, and in 1994, reached almost US$ 52 million of which US$ 32
million (62%) was from caviar, shrimp US$ 9 million (17%), hair tail US$ 7 million
(13.5%), and cuttlefish US$ 2 million (4%). Other products made up the balance (<4%).
In 1994, for the first time, 19 t of cultured frozen silver carp were exported, valued at

US$ 33,600 (CDSD, 1997° op.cit), mostly to Arabian countries in the Persian Gulf area

and to countries north of Iran. Compared with other exported groups, this share is very

'’ . Seven fishery commodities are including; fish; fresh, chilled or frozen- fish; dried, salted or smoked-
crustaceans and molluscs; fresh, frozen, dried, salted- crustaceans and molluscs productions and
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small, but importantly, as silver carp represent almost 60% of carp production and

foreign markets may attract and expand carp culture development.

1.4 Consumption trends

If the fishery sub-sector is to be developed, and able to meet the needs of domestic
demand, consumption trends need to be understood. The most important factors which
influence demand for fish and fishery products are population and income growth rates,
but social factors such as tradition and shifts in eating habits also play significant roles
(Abzigostar, 1996 op.cit). According to Welcomme (1994 op.cit) “changes in consumer
patterns are influencing the nature and the distribution of the products of fisheries. Areas
where fish are not accepted as a regular item of diet were relatively common, but with
increasing education and shortages in food supply such cases are becoming rare. At the
same time, the trend to urbanisation is creating demand for more varied diets”. Other
critical factors include competition with other products, competition with natural
catches, red meat, and poultry, local culture, religion, and tradition also play an

important role in demand in some regions (Shang, 1981).

The contribution of fish, red meat and poultry consumption is higher in urban than rural
populations (Figures 1.5 & 1.6), though all are subject to significant change, and with

the 40% decrease of imported red meat in 1993 consumption of meat declined notably

(CBI, 1993° op.cit).

preparations- oils and fats, crude or refined- meals, soluble and similar animal feedingstuffes- caviar and
substitutes.
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Total meat consumption ranges between 23.2 kg to 58.3 kg per capita per year in urban
areas and 14 kg to 28.5 kg in rural areas over the years 1982-93. In urban areas, the

contribution of fish consumption varied from 2.8 kg in 1982 to 5 kg in 1991'® and then

to 2.5 kg in 1993, while there was little change in rural areas. The overall characteristics

Figure 1.5: Per capita meat consumption in urban areas.
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-a- Redmeat-e-~ Poultry = Fish % Total

Source: SCI, 1992...19935 op.cit.

Figure 1.6: Per capita meat consumption in rural areas.
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Source: SCI, 1992...19935 op.cit.

of total meat consumption over 1982-93 can be described as follows:

' _ In 1991, based on the growth income from oil and growth import, meat consumption was growing fast
up.
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(1) In both rural and urban areas, red meat consumption is higher than

poultry, which in turn is higher than fish,

(2) Total meat, red meat, poultry and fish consumption is higher in urban areas
than in rural areas,

(3) Total meat consumption declined, except in 1991 in urban areas and the

years 1983'” and 1991 in rural areas,

(4) In urban areas, the highest level of fish consumption was 5 kg, compared
with 2 kg in rural areas,

(6) The percent share of fish consumption to total meat was higher in urban

areas and this share has generally grown.

Statistics based on sampled households (SCI, 1992...95 op.cit) showed that, in urban
areas, the contribution of fish to total meat consumption increased from 5% in 1982 to
9% 1n 1991, and declined to 7% 1n 1993, while in rural areas, it increased from 5% in
1982 to 8% in 1988, and declined to S% 1n 1993. Per capita fish consumption in urban
areas increased from 2.75 kg hd' yr' to 5 kg over 1982-91 and declined to 2.5 kg in
1993, while in rural areas, this increased from 1.6 kg to 2 kg over 1982-88, declining to
1.3 kg in 1993. The other important feature is the consumption difference related to
income distribution. According to the Statistical Centre of Iran (SCI, 1992...19935
op.cit), in urban areas the distribution of expenditure on fishery products by the 20% of
national population (classified as higher income household- group U1), 40% of national
population (middle income- group U2), and 40% of national population (lower income-
group U3), were 71%, 26% and 3%, in 1983 respectively, changing to 51%, 41%, and

8% In 1993 (Figure 1.7). Thus, the expenditure share of lower and middle income

'Y _In 1983, the coupons of meat distributed in some part of rural areas.
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households on fishery products gradually increased and for higher income declined over
the last decade. In 19935, the contribution of per capita expenditure on fish in group Ul
was 2.5 times as high as U2, which 1n turn was 2.9 times as high as U3 (SCI, 1997
op.cit). In urban areas, it appears the changes over the 1989-90 is mainly due to changes

of expenditures different income groups (Khalatbari, 1999 & Hajimirzai, 1999).

Figure 1.7: Contribution of fish consumption Figure 1.8: Contribution of fish onsumption
expenditure based on income distribution in expenditure based on income distribution in
urban areas. rural areas.
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Source: SCI, 1992...95 op.cit.

Using the same classification in rural areas, 20% of national population as the higher
income household (group R1), 40% as the middle income (group R2), and 40% as the
lower income (group R3), the share of expenditure on fishery products in 1983, was
46%, 46% and 8% respectively, changing to 39%, 45% and 16% in 1993 (Figure 1.8),
showing less of an income related difference than in urban groups. In 1995, the
contribution of per capita expenditure on fish in group R1 was 2 times as high as R2,

which in turn was 1.9 times as high as R3 (SCI, 1997 op.cit). In rural areas, it appears
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the changes over the 1987-88 is mainly due to changes of expenditures different income

groups (Khalatbari, 1999 & Hajimirzai, 1999).

In 1995, the ratio of relative in income grouping for U1/R1, U2/R2 and U3/R3 were 2.2,
1.8 and 1.2 respectively. Thus, 1n 19935, per capita expenditure on fishery product in
urban areas was almost twice as high as in rural areas, increasing with income rise.

However, differences for red meat and poultry are lower than those for fish.

Figure 1.9: The contribution of fish consumption to total protein” and total animal protein,
g caput'1 day” in Iran, 1961-93.

1961 1966 1971 1976 1981 1986 1991
Year.

-=- Fish/Animal -« Fish/total

" Including both vegetable proteins and total animal proteins.
Source: FAO (1996°%) Fisheries Circular No. 821, Food Balance Sheet (1961-1993).

As national population increased from 22 m to 60 m (~3 times) between 1961-93, the
availability of fish proteins moved from 0.1 to 1.6 (16 times) g caput™ day”', compared

to total animal proteins which rose from 13.4 to 17.5 (1.3 times) and total proteins (both
vegetable and animal) which increased from 51 to 79 (1.5 times) g caput”1 day"l over the
same period (FAO, 1996 op.cit). Based on such trends, fishery product consumption
may become increasingly important in providing protein for future needs. The share of
fish protein to total animal protein consumption increased from 0.7 % in 1961 to more

than 9% in 1993, and the share of fish protein to total protein consumption increased

from 0.2% to 2% over the same period (Figure 1.9). However, compared with
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neighbouring countries, these levels are low. In 1995, apparent fish consumption was
estimated to be about 5 kg yr'' per capita, compared with 27 kg in Oman, with only Iraq
(almost 1 kg) exhibiting lower levels of fish consumption (Abzigostar, 1996 op.cit). Per
capita fish consumption is less than the global average® and the average for developed
and developing countries. According to Bjorndal (1990) per capita fish consumption in
developed countries is mainly due to increase in levels of personal disposable income
and increased awareness of the health aspects of seafood. In Iran, the contribution of

fishery product consumption increased over the last decade and may increase further.

Most of the growth of fish consumption has been in coastal provinces and in the capital,

Tehran. In the last two decades fish supply has rapidly expanded, increasing from

133,425 t in 1976 to 382,300 t in 1995 (CDSD, 1997° op.cit). In 1995, total aquatic

production continued to be dominated by Persian Gulf and Oman Sea (63%), Caspian
Sea (15%), aquaculture and inland fisheries (15%), the balance being from international
waters. The increase has came mainly from aquaculture, southern water fisheries and

from kilka. Southern water fisheries production increased from 110,000 t in 1986 to

265,000 t in 1995, aquaculture and inland water fisheries from 12,000 t in 1986 to

52,890 t in 1995, and kilka from 7,902 t in 1989 to 41,000 t in 1995. A review by FAO

(1992°) concluded that fisheries are relatively well developed, particularly the marine

sub-sector, with most of 350,000 t production in 1991 being sold in the domestic

market.

2 _ The global average per capita fish consumption is 14 kg yr' , ranging from almost 27 kg in developed

and 9 kg in the developing countries. Developing countries account for about half of the fish production,
but are responsible for a little less than half of the world’s fish consumption (Kent, 1986), though, lower

population, higher income and higher production has remained at a high level of per capita fish
consumption in developed countries.
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The Government’s policy for the fisheries, livestock and poultry sectors is aimed at
increasing protein production to meet domestic needs (PBO, 1988 & 1993). However,
the limited supply from marine capture fisheries is unlikely to meet growing demand.
The FAO review (1992° op.cit) proposed that for the fisheries sector, this would mainly

come from aquaculture, which has the largest potential for further production increase.

Shehadeh (1996) has proposed the direction of effort towards the development of

freshwater aquaculture and the enhancement of fish stocks (culture-based fisheries) in

inland water bodies.

Each year the government spends foreign currency on meat (mainly red meat), fishmeal
and 1mported fodder for poultry and animal husbandry. Imports of red meat averaged

around 180,000 t per year over the last decade (Musanejad, 1995%), while average levels

of imported fishmeal were near 70,000 t per annum over the same period (Customs
House Yearbook, 1984-94). To enhance overall protein supply, and meet the needs of a
growing population, options are rather limited. Grazing is under increasing pressure
within the country and there are few prospects for reform at present (Musanejad, 1995°
op.cit). As already noted, supplies of marine fish are unlikely to increase further (FAO,
1992° op.cit), with few additional resources for capture fisheries except for kilka in the

Caspian Sea, sardines in the Persian Gulf, possible opportunities in the Sea of Oman
with modernisation of vessels for increasing tuna catching (Abzigostar, 1996 op.cit).
According to FAO (1992 op.cif) Iran has tremendous opportunities to increase the
products of fisheries through development of aquaculture and management of cultured-

base fisheries.
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1.5 Carp culture and its potential

The carp are freshwater bony fish belonging to the family Cyprinidae. There are 3,000
species of cyprinids, which make up the second most important group and the most
important freshwater species; they are found in very diverse habitats (e.g. streams, rivers,
lakes, and ponds) and have a wide geographic distribution due to the intervention of man
(Billard & Marcel, 1986). According to Jhingran & Pullin (1985) this group includes seven
major species: The common carp (Cyprinus carpio), the grass carp (Ctenopharyngodon
idella), the silver carp (Hypophthalmichthys molitrix), the bighead carp (Aristichthys
nobilis) and the black carp (Mylopharyngodon piceus) commonly referred to as “Chinese
carps’’; and the catla (Catla catla), the rohu (Labeo rohita), the mrigal (Cirrhina mrigala)
and the calbasu (Labeo calbasu) commonly referred to as “Indian major carps”. Other
cyprinids of importance for aquaculture are the Crucian carp (Carassius carassius), the
goldfish (Carassius auratus), the mud carp (Cirrhina molitorella), and the tench (Tinca
tinca) (Hulata, 1995). Indian minor carps; Labeo bata, Labeo angra, Cirrhinus reba and

Puntius sarana are also of importance (Jhingran, 1978).

The carp is one of the most widely cultivated warm-water fish, and has been introduced
into some 81 countries (Welcomme, 1988; Holcik, 1991), particularly in developing
countries, where, the various species are grown in fertilised ponds or with low-level

supplementary feeding. Common, Chinese and Indian major carps are cultured wherever

traditional markets exist. However, according to Pullin (1986) their culture potential

elsewhere is limited by market acceptability and lack of culture experience.

A group of carp that has become more important in aquaculture consists of the species

popularly known as the Chinese carps: the grass carp, the silver carp, the bighead carp,
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the black carp and the mud carp. East European countries, and USSR have made
progress in the culture of these carps, and many countries in Asia, Middle East, and
South America have introduced Chinese carps for pond culture (Pillay, 1990). Carp
occur in a wide range of freshwater habitats from clear mountain lakes to degraded
rivers (Sharifpour, 1997). They are found in lakes, large and small rivers, large
reservoirs, shallow ponds, still pools, swamps and bogs, large slow-moving rivers, fast-
flowing streams and even some tidal and torrential rivers, creeks, underground water

courses, and estuaries (Panek, 1987; Howes, 1991).

In Iran, carp farming was started about 30 years ago, initially as an attempt at hatching
of Chinese carp, for which the first generation was imported from Romania (Razavi,

1995) Carp culture initially focused on the Caspian Sea area, where the local farmers
constructed fish ponds beside their paddy fields. Activities expanded quickly into Gilan

and Mazandran provinces.

To expand supply of fish to Iran’s consumers, and develop fresh water aquaculture,
there would appear to be good potential to expand carp culture, particularly of common,
silver, grass and bighead carps. It has undoubtedly seen great success over the last
decade, production rising from less than 12,000 t in 1986 to more than 52,000 t in 1995
(CDSD, 1997° op.cit). Though, the potential of carp culture to expand may be apparent,

it may be constrained by market demand and producer profitability. How then can its

expansion be guided an effective manner to avoid wasting resources?
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1.6. Statement of the problem

Population growth, urbanisation and rapidly development may be expected to change
the pattern of supply and demand on fishery products over coming decade in Iran.
Though, the population growth rate may slow down, urbanisation, literacy level, living
standards and better facilities in urban areas may rise, all of which factors may
positively affect fish demand. Over the FFYDP*' and early years of SFYDP?, key
factors contributing to the government’s decision making have been population growth
and attempt to optimise management of the economy by privatisation and removal of
subsidies. It is clear that these two plans have led the country down the road to
economic reform and it is expected, reforms will continue. Moreover, the government

will continue changing the economy towards a market oriented structure, and as a result,

the share of public sector will decline and that for co-operatives and private sectors will
increase. At a macro-economic level, the trend will be to reduce the role of oil and to
generate income from various sources such as tourism, petrochemicals, mining,
agricultural and industrial products and services. However, in the short term, the
international price of oil will strongly affect the potential to develop facilities and
infrastructure. In the fisheries sector, the supplies of capture fisheries (for consumption)
may probably not increase much further, and increased demand of fishery product would

have to be met through aquaculture. Market prospects for fresh water fish and
opportunities to increase the products of aquculture development and management of
open water bodies may lead to the establishment of a strategy for carp culture

development over the next years.

! _FFYDP = 1988-1993
2 _ SFYDP = 1995- 2000 (it was one year gap between the two plans).

25



Assuming that the capture fisheries will level out in the next few years, the problem
occurs of maintaining and increasing current per capita fishery product in the face of
population growth, urbanisation growth and income rise. Since carp is the predominant
species in aquaculture 1n Iran (>95% of production in 1995), the study will analyse
current and changing trends of its production, consider market demand for carp products
and attempt to outline a strategy for further development of the industry. Key questions
to be answered include: whether and how the carp sector can develop to meet market
needs, and what would be the implications for development planning. What 1s the
market size, and which form of products and in which market is acceptable? Is it
possible to 1dentify both primary and secondary markets for carp and its products? Is
there a favourable market for expanded carp culture in new areas? What are the critical
factors affecting the economics of carp culture at the farm level? Which of these,

increasing yield, reducing costs, increasing efficiency of resource use or increasing

price, are possible?

1.7 The research structure

The aim of the study is to investigate potential supply and demand for carp culture
production in Iran, and the objective is to highlight key issues related to its

development. An attempt is made to balance carp supply, consumer demand for its
products and a strategy for development in a linked series of subject areas, bringing

these together to define future potential. The work is subdivided into seven chapters

whose relationship is illustrated in Figure 1.10, and content outlines as follows:

Chapter 1 has summarised the national context, its resources, population, distribution

and its trends, and key macro-economic indicators. The role of fisheries sector and its
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impact to the national economy, consumption trends and a background to the carp

culture development in Iran are also addressed.

Chapter 2 describes the structure and characteristics of the fisheries sector in the
Caspian Sea, Persian Gulf and Sea of Oman; including species, fishing systems and
practices, physical infrastructure and handling and processing. The characteristics of
aquaculture and inland fisheries production are described including background, the
environment for production, species, distribution of production by provinces.
Characteristics of carp culture production in particular are described to define the study

context.

Chapter 3 provides the background of market characteristics; including trends 1in meat
production, trends in expenditure on meat and fish consumption in urban and rural
areas, trade of fish and fishery product, the role of aquaculture and carp in fish

consumption, fish market structure and consumer trends.

Chapter 4 develops an economic analysis of farmed carp production, in key provinces

and emerging areas. The includes cost structure, profitability and analyses the role of

location and the role of farm size.

Chapter 5 examines and analyses the markets for cultured carp and its products;
including marketing channels, consumer behaviour, species and product form
preferences, effect of supply change, seasonality, and income/price change, attitudes in
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