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ABSTRACT

In the light of the 2008 World Development Report, this paper revisits the impact of
agriculture on overall economic growth, in the case of an oil producing country, using
indices of intersectoral linkages. To this end, four input-output tables of Iran’s economy
are utilized. The results support the importance of the agricultural sector in stimulating
the economic growth of Iran, but also show that the manufacturing sector has a higher
potential to increase domestic production through its intersectoral linkage effects.
Consequently, the results provide a caveat to the recommended general policy of the
World Bank that the agricultural sector can be considered a key sector for the economic
development in developing countries, at least in an oil producing country like Iran.
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INTRODUCTION

After more than two decades of general
neglect of agriculture as a source of
balanced socio-economic growth, there is
increasing recognition of the importance of
this sector in development. For example, the
International Bank for Reconstruction and
Development (the World Bank) published its
2008 World Development Report on
agriculture: “Agriculture for Development”.
This publication and its message in support
of agriculture as a key sector to economic
growth have been welcomed by a wide
range of audiences, from politicians to
academics.

Views of agriculture’s role in development
have evolved over time. The role of
agriculture was seen by early development
economists such as Rosenstein-Rodan
(1943), Lewis (1954), Hirschman (1958),
Jorgenson (1961), Fei and Ranis (1961) as

subsidiary to the main strategy of growth,
i.e., accelerating industrialization. Many of
these economists considered agriculture as a
source of inexpensive and abundant labor,
financial surplus, and transferable raw
materials to other sectors of the economy
without any negative effect on agricultural
production and productivity. Thus, they
assumed an important, though passive role
for agriculture in the overall development
context. Hirschman (1958) in particular,
ignored agriculture as a source of growth on
the basis of the observed weak forward and
backward linkages with other sectors. In
contrast, Johnston and Mellor (1961)
identified some active roles that agriculture
plays throughout the development path and
asserted that successful industrialization
experiences are usually preceded by periods
of dynamic agricultural growth. Kuznets
(1968) also, referred to the role of
agriculture by expressing that in a successful
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development strategy, technological
progress must support both industrialization
and agricultural productivity. Yet, as Sarris
(2001) pointed out, development thinking
and practice in the 1960s and 1970s with
emphasis on import substitution and
industrialization tended to ignore agriculture
as a leading sector.

On the relationship between agricultural
and overall growth, Stern (1996) has
provided a good summary of the empirical
evidence supporting a close positive
correlations between agricultural and overall
growth for the years before 1980. Based on
this summary, little or no correlation was
observed afterwards. The associations
highlighted by Stern suggest some
complementarity between agricultural and
non-agricultural growth. This view diverged
from earlier beliefs. According to Kuznets
(1968), the revolution in agricultural
productivity is a crucial base of modern
economic growth. Kalecki (1960, 1971)
asserted the idea that balanced growth in
both wage goods (mainly agriculture) and
capital goods forms the basis of sustainable
long run growth. According to Kalecki,
since agriculture is the main sector
producing food in developing economies,
agricultural development is essential for a
successful industrialization strategy for these
countries.

In the late 1970s and early 1980s the role
of agriculture as a leading sector was re-
emphasized in the development literature by
authors such as Mellor (1976) and Adelman
(1984). These authors emphasized the
importance of agricultural growth in
generating demand for locally produced
non-tradable  products, and thereby
stimulating overall production and growth.
In addition, based on the Hayami and Ruttan
(1971) assertion that traditional agriculture
could be transformed rapidly into a modern
sector through the adoption of science-based
technology, Hsieh and Sadoulet (2007),
emphasized the role of agriculture in
stimulating competitive exports of industrial
products. Hsieh and Sadoulet argued that
technological change and productivity
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growth in agriculture contribute to industrial
exports by holding down food prices and
thereby affecting urban wage costs.

According to Byerlee er al. (2009) during
the 1990s, the development community
explicitly accepted poverty reduction as the
major objective of development programs
and a growing literature started to
demonstrate the links between agriculture
and poverty reduction (Timmer, 2002;
Thirtle et al., 2003; and Christiaensen and
Demeny, 2007). In addition, since the 1992
Earth Summit in Rio, a central role of
agriculture for meeting the environmental
agenda has been recognized. This broader
role was appreciated in the eight Millennium
Development Goals agreed to in 2000 by
United Nations member states particularly
for reducing poverty and hunger, fostering
gender equality, and sustainable
management of the environment. In
addition, agriculture’s role in economic
growth remains critical to achieving all these
goals.

Recently, Anriquez and Stamoulis (2007)
provided evidence that other industries are
not inherently superior to agriculture in the
development process, as claimed by the
structuralists and others as referred to above.
They indicated that the other industries do
not manifest a long-term productivity
growth rate higher than agriculture.
Furthermore, a claimed low backward
linkage for agriculture has not been backed
by enough evidence. More importantly, the
World Bank, after more than two decades of
the world’s neglect of agriculture as a source
of balanced socio-economic growth, has
published its 2008 World Development
Report on agriculture: “Agriculture for
Development”. The main message of this
publication is that agriculture is the key
sector in economic growth, at least for some
set of countries at a relatively early stage of
development.

This report considers different roles for
agriculture in three different groups of
countries namely; agricultural-based,
transforming and urbanized countries. For
the agricultural-based countries, agriculture


https://dorl.net/dor/20.1001.1.16807073.2012.14.1.11.1
https://jast.modares.ac.ir/article-23-5378-en.html

[ Downloaded from jast.modares.ac.ir on 2024-05-03 ]

[ DOR: 20.1001.1.16807073.2012.14.1.11.1]

Can Agriculture be the Key Sector in Iran?

JAST

is regarded as a basis for economic
development. The role of agriculture is taken
to be decreasing disparities between urban
and rural regions for the second group. For
urbanized countries, agriculture is primarily
a provider of environmental services.

The question that this paper tries to
address is: can agriculture be a leading
sector for economic growth in an oil
producing country that is nevertheless
strongly agricultural, such as Iran with a
10.7 percent share in GDP and 20.9 percent
in overall employment? This is a case that
does not fit nearly into the World Bank’s
classification system. Answering this
question is important as Iran remains largely
an agricultural-based country. In addition, in
the first two Socio-economic Development
Plans after the Revolution in 1979, the
agricultural sector was considered to be the
leading (key) sector for economic growth.

To answer this question, the paper
employs an empirical approach based on
linkage analysis. The paper applies this
analysis to data on the Iranian economy
since 1973, a period in which the country
has experienced a substantial increase in the
world nominal price for oil.

Conceptual Framework

The analysis of strengths of backward and
forward linkages allows the identification of
the key sectors in an economy. As defined
by Hirschman (1958), the production
backward linkages are the links in
production that one sector has with other
sectors in an economy as a purchaser of
inputs. Forward linkages of a sector refer to
the connections that the sector has with the
rest of the economy as supplier of the inputs.

In the case of agriculture, the main
backward linkages are with the animal feed
sector, fertilizers production, machinery
manufacturing, and with the financial and
non-financial services sectors including
banks, transport, machinery repair,
commerce, etc. On the other side, the
forward linkages of agriculture are mainly in

the food processing industries, as well as in
the restaurant and hotel sector, public
schooling, etc. As the agricultural sector
becomes more developed, it requires more
financial services, machinery and other
purchased inputs. This results in an increase
in its backward linkages with the other
sectors, which in turn results in an
expansionary effect on the rest of the
economy. Similarly, growth may drive
further development of food processing
industries and hotel and restaurant services,
thereby expanding the forward linkages of
the agriculture sector. Accordingly, the
expansion of the agricultural sector induces
the expansion of the former sectors and
generates a multiplier effect based on the
forward linkages of the agricultural sector
with the rest of the economy.

The linkages between sectors in an
economy are recorded in the input-output
matrix, which shows how the total output of
each sector is distributed between final
consumption (households and government)
and intermediate uses. The input-output
matrix shows how each sector sells inputs to
all the other sectors of the economy. Using
information in the input-output table,
Rasmussen (1956) defined the following
“power of dispersion index” as a measure of
the backward linkage (BL) effect. This
describes the relative extent to which an
increase in final demand for the products of
sector j is dispersed throughout the rest of
the economy:

3
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J n n
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where n is the number of sectors
(industries) and 2 r; in the numerator is the
sum of the column elements in the well
known Leontief inverse (multiplier) matrix
defined as r associated with the input-output
table, where r; is the element of i" row and
7™ column of “Leontief inverse” matrix, and
22rij is the sum over all the elements of the
Leontief inverse. The numerator in Equation

BL
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(1) denotes the average increase in output of
a sector induced by a unit increase of the
final demand for products of sector j.

Based on Equation (1) a value greater than
one for BL; implies that sector j has above-
average backward linkage effects in the
economy, whereas a value less than one for
BL; means that the sector j has below-
average backward linkage effects. Thus, a
linkage value above one for a given sector
indicates that this sector will hand over a
relatively large share of the increase of final
demand for its products to other sectors in
the economy.

Rasmussen (1958) also defined the index
of the ‘sensitivity of dispersion” as a
measure of forward linkage (FL) indicated
by Equation (2):

1 n

FL =—2_" (2)

i=l j=1

The denominator of the above equation
has the same definition as in Equation (1),
however, the 2r; term in the numerator is the
sum of the row elements of the Leontief
inverse. The FL,;, index is interpreted as the
increase in output of sector i needed to cope
with a unit increase in the final demand for
the product of each of the sectors. In other
word, this index expresses the increase in
the production of sector i, driven by a unit
increase in the final demand for all sectors in
the economy.

The above indices have the drawback that
they do not reveal how evenly any sector
draws on all other sectors and all sectors
draw on any one sector. According to
Rasmussen (1956), a sector can have
relatively high values of backward and
forward linkages and yet be related only to a
small proportion of the other sectors in the
economy. To account for this drawback, the
author suggested the following measures of
standard deviation coefficients also called
“variation index””:
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In the above equation, r; has its previous
definition. In Equations (3) and (4), CV’ and
cv are, respectively, the variation index for
the backward linkage associated with sector
i, and the wvariation index for the
corresponding forward linkage. Thus, CV”
index reflects the extent to which any sector
draws evenly on all other sectors, and CV/
indicates the extent to which all sectors draw
evenly on any one sector. The small values
of these indices are indication of more
evenly spread of backward and forward
linkages.

Many economists including Ghosh
(1958), Augustinovics (1970), and Jones
(1976), questioned the Rasmussen’s
dispersion index of forward linkage and its
variation index derived from the matrix of
Leontief inverse by arguing that, while
sectors are of different sizes, there is not
much economic sense in exploring what
happens to a sector if all sectors, are to
expand their output by an identical unit
increase. Then, they proposed to utilize the
“output-inverse”  matrix  denoted by
Equation (5) in the calculation of the
Rasmussen’s dispersion index of forward
linkage and its variation index.

W=(1-2)" 5)
where Z is the output coefficient matrix
and is derived from:

X,
Z. =—2 and x; =Z;x, (6)

g xi gt
and x; is the total demand or total output of
Tow i.
Denoting w; as the element of i row and
j’h column of “output-inverse” matrix (W),

the index of forward linkage and its
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variation index based on the above matrix

are defined as follows:

WD ™
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In the above equations, the element of the
output inverse, w; shows the increase in
output of the j™ sector required to use the
increased output brought about by a unit of
primary input into the i sector. Therefore,
the /™ row sum of W is the increase in total
output of the economy required to utilize the
increased output from an initial unit of
primary input into sector i. Accordingly, the
output inverse gives the impact on user
sectors.

Using Rasmussen (1956) definition of
sectoral linkages, a sector is classified as a
key sector if BL> 1 and FL>1, as a forward
linkage oriented sector if BLi< 1 and FL> 1
and as a backward linkage oriented sector if
BL> 1 and FL< 1. However, according to
Diamond (1974), the key sectors are those
with high linkage indices and low variation
index. Thus, by taking the difference
between BL; and C V?, for backward linkage
and FL; and CV/, or FI¥ and CV” for forward
linkage the ultimate key sectors are obtained
in such a way that sectors with high “linkage
indices” and low “variation indices” come

)

cvP =
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first. In this case, it is not necessary that the
key sectors take values of (BLj—CVb) or (FL;-
CVh greater than 1. Since, BLj has to be
subtracted by CV’, the value of (BLj-CVb)
declines. The same applies to values of (FL;-
CV"). In the present study, these definitions
are the basis for specifying the key or
leading sectors in the economy and, thus
examining whether the agricultural sector
can play a role as a leading sector in the
Iranian economy.

To specify the key sectors and analyze the
changes in the role of agriculture over the
past 28 years, this paper makes use of four
input-output tables developed for Iran’s
economy by the Statistical Center of Iran.
These cover the years 1973, 1986, 1991 and
2001. The original detailed input-output
tables are aggregated into five sectors
including agriculture, manufacturing, food
processing, services, and oil. The aggregated
input-output table (Table 1) for the latest
year, the 2001, is reported here.

To measure backward linkage effects,
Rasmussen’s  dispersion and variation
indices were computed based on the
Leontief inverse matrix. For identification of
the forward linkage effects, the concept of
“output-inverse” developed by Jones, has
also been applied. To find the key sectors
based on the Diamond (1974) suggestion,
the standard deviation coefficients (variation
indices) of the forward and backward
indices have been subtracted from these
indices. The sectors are then ranked for
identification of the key sectors. To analyze
the changes in the role of agriculture over
the past 28 years, the indices were calculated
for all four input-output tables.

Table 1. Input-output table (2001, in Billion Rials*).

Agriculture Food . Manufacturing  Services Oil and  Aggregate
processing gas demand
Agriculture 14059559 45931903 3102115 1834329 846 125058407
Food processing 39996 15607 13244524 2210953 68434 82859381
Manufacturing 6337726 7424193 49945656 6078447 7810 219879100
Services 7982703 2946808 817356666 61930997 856299 609954627
Oil and gas 18866453 11199785 35774525 18165809 2987963 118806932
Aggregate supply 125058407 82859381 219879100 609954627 118806932
5
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RESULTS

Results of the backward linkage indices
and their Variation Indices are reported in
Table 2. Tables 3 and 4 show the results of
forward linkage indices based on the
Leontief inverse and output inverse indices,
respectively, for the period of study.

Results from Table 2 indicate that key
sectors in terms of backward linkages are
food processing, manufacturing, and
agriculture sectors (but not for all the
years). The results have not changed much
over 28 years, suggesting the continuing
importance of these three sectors in the
Iranian economy. The rankings, derived
from taking the difference between the
backward dispersion index and its standard
deviation coefficient, generally confirm the
previous results regarding the nature and
strength of sectoral backward linkages. The
food processing industry leads, followed by
the manufacturing and agricultural sectors,
though agriculture is ranked higher based
on the 2001 input-output table, the most
recent available. An interesting result is
that the oil sector in Iran cannot be
considered as a leading (key) sector in this
country and its position has not changed
over the period of study.

The forward linkage index of identifying
key sectors based on the output inverse
matrix (Table 3), ranks the manufacturing
sector the highest, followed by agriculture.
The position of manufacturing is improving
while the position of agriculture is
worsening over the period of study. Based
on the information provided by the 2001
input-output table, the agricultural sector
can no longer be considered as a key sector
as the value of the forward index has fallen
below one in this year. The role of the
service sector in the overall growth of the
economy is improving as the value of the
forward index has risen to 1.2 in 2001.
Thus, the service sector appeared to be a
forward linkage oriented key sector in the
economy of Iran. The food processing
industry is no longer a key sector from this
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point of view. In fact, this sector is
considered to be a backward linkage
oriented sector in Iran. The manufacturing
sector with the values of forward and
backward indices greater than one
throughout the study years is the only key
sector in the Iranian economy. Of course,
the agricultural sector has been a key sector
for some years, though it appeared to be a
backward linkage oriented sector in recent
years. Results of the forward linkage index
based on the Leontief inverse (Table 4)
confirm the results derived from output
inverse matrix (Table 3). However, results
based on the Diamond methodology for
assessing forward linkages rank the sectors
differently. Based on this index, agriculture
is ranked the highest for the years before
2001, followed by the manufacturing sector
and the service sector. The latter sector has
become the most important key sector since
2001. The composition of goods produced
in the manufacturing sector has changed
over time to  encompass  more
petrochemical products and machinery.
Changes in the types of manufactured
goods might be responsible for such
favorable improvements in the position of
the manufacturing sector in Iran.

CONCLUSIONS

Using the available input-output tables for
the period 1973-2001, we derived measures
of production linkages to analyze the role of
agricultural sector in Iran as an oil producing
country. The finding that the agriculture
backward linkage is large - although not
larger than that of the manufacturing sector -
supports the view that agricultural growth
contributes considerably to overall economic
growth in Iran through demand linkages. In
addition, the fact that the agricultural sector
is ranked first for the earlier years and at the
worst, the second sector in the latest year
based on the Diamond methodology for
identifying forward linkages, suggests that
the effects of this sector are more evenly
dispersed through the Iranian economy.
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Thus, the agricultural sector can play an
important role in stimulating the overall
economic growth in Iran. However, although
the results support the importance of the
agricultural sector in stimulating the
economic growth of Iran through both the
backward and forward linkage effects, they
also show that the manufacturing sector has
higher potential to increase domestic
production through intersectoral linkage
effects. Over the period 1973-2001, the
relative role of the manufacturing sector in
boosting Iran’s economy has also increased.
The forward linkage index of the
manufacturing sector has increased from
1.11 to 1.20 (Table 4), while that of the
agricultural sector has dropped from 1.26 to
0.96. In addition, the values of the backward
linkage index of the manufacturing sector
are higher than those of the agricultural
sector throughout the 28 year period of
study. Consequently, the results do not
support the recommended general policy of
the World Bank, that the agricultural sector
can be considered a key sector for the
economic development, at least, in an oil
exporting country like Iran. However, even
in this case, the role of agriculture shall not
be underestimated in the process of
economic development, as it ranks the first
and at worst the second key sector in the
context of the Diamond methodology for
identifying the forward linkage. Particularly,
it should be noted that the linkage analysis
used in this study does not take into account
the implication of investment in different
sectors in reducing poverty, fostering gender
equality, and sustainable management of the
environment. As already mentioned, several
studies have indicated that the agricultural
sector plays a central role in promoting the
above aspects of economic development,
and this might be true in the case of Iran.

It is important to note the implications of
the analysis for the oil sector. While this
sector is a very important sector in providing
foreign exchange required for development
in Iran, it cannot be considered as a key
sector by any means in the context of the
Iranian economy. Consequently, even in

such an oil producing country, the role of
agriculture shall not be underestimated.
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