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FOREWORD

Fbod production has always been a precondition for the development of civilization. The
systems linked to agriculture, especially as regards its relationship to the environment,
industry, finance, trade and consumers, have become more intricate and complex. Therefore, new
paradigms and new policy instruments are needed to meet society’s need for food security.

The idea of analyzing agriculture’s true contribution to economic development surfaced at the
meeting of the Inter-Agency Group on Rural Development (IGRD) held in 2002 in Cuba. IICA
agreed to perform the first tasks involved in this important joint research initiative.

This document quantifies agriculture’s true contribution to the economy in 11 countries that
are members of the Inter-American System, using social accounting matrixes (SAM) to estimate
multiplier effects between sectors. Agriculture has been identified as an important supplier of inputs
and a generator of value added that plays a key role in the distribution of the income between urban
and rural regions.

This report provides evidence that investment in agriculture should be seen as an investment
in the entire economy and that the differentiated impact of sectoral policies for urban and rural
regions should not be ignored. The study shows clearly that agriculture promotes sustainable
development and the inclusion of rural communities, especially the poorest, in economy activity.

IICA hopes these research findings will be subjected to technical scrutiny, so that, together
with its partners, the Institute can continue developing sound methodological and conceptual
approaches that offer a fairer assessment of agriculture’s importance in the countries, and help
reposition it in political circles.

Dr. Chelston W.D. Brathwaite
DIRECTOR GENERAL
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EXECUTIVE SUMMARY

Background

Agriculture is more than agricultural production and food: today, all nations regard it as a
strategic asset. However, the importance attached to it in political circles and among decision
makers varies. In some countries, its political importance is on the decline and support for it is
limited; in others, especially the most developed nations, increasing amounts of resources are
being allocated to it in the form of subsidies and external aids.!

The ministers of agriculture of the Americas have expressed concern at the way in which
agriculture’s value is underestimated. Given the challenges posed by the new environment,
agriculture must be viewed differently if it is to be repositioned at policy-making level.?

In recent decades, recognition of the interdependence between agriculture and industry has
been growing. The production systems linked to agriculture -agroindustry, for example- have
become more intricate and complex, and more sophisticated and dynamic food distribution
networks are needed.

However, agriculture’s performance and its contribution to our countries’ economic
development has traditionally been undervalued, since it is measured using information about
harvests and the sale of raw materials, mainly crops and livestock. As a result, the backward
and forward linkages with agroindustry, the services and trade sectors, and, in general, the rest
of the economy, are undervalued. The value added generated by these linkages throughout the
economy does not appear in the basic agricultural statistics of most countries.

The methods traditionally used to measure agriculture’s contribution also overlook its role
in meeting the growing demand for environmental goods and services from urban centers. As
an economic bridge between rural and urban areas, agriculture provides food, work and natural
resource services to urban dwellers.

To properly measure agriculture’s performance and contribution, account must be taken of
its effects on the distribution of income among rural and urban households, wage earners and

1. In 2002 alone, the developed countries invested US$350 billion in government subsidies to support their farmers. (www.oecd.org)
2. The Interagency Group on Rural Development took up this concern. At the meeting in Havana (2002), IICA offered to conduct
the necessary analyses.
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owners. This is key to evaluating its impact on poverty alleviation strategies and, in particular, |
on the livelihoods of rural dwellers.®

Objective of the research

the true importance of agriculture to our countries’ economic development. This methodology
empirically addresses the concept of agriculture and agrifood*; calculates agricultural linkages;
and simulates agriculture’s impact on the economic activity of the countries.

Another goal is to highlight agriculture’s contribution to the livelihoods of rural dwellers and :
the sector’s potential for contributing to the development of national economies.® '

l

!

The first stage of the research called for the development of a methodology for estimating {
\

Methodology

The study focuses on 11 countries in the western hemisphere: Argentina, Brazil, Canada,
Chile, Colombia, Costa Rica, Mexico, Peru, United States, Uruguay and Venezuela.®

A consistent accounting framework was required to facilitate the measurement of agriculture’s
contribution to GDP, and to assess the strength of its linkages with other sectors of the economy.
Social accounting matrixes (SAM) offer a suitable accounting framework, since they make it ;
possible to examine the structural links between production, consumption, trade and the {
accumulation and distribution of income. They can also be used to develop economic models that
simulate the impact of public policies and other exogenous changes on the entire economy.

The greatest virtue of a social accounting matrix is that it explicitly describes the flow of income
and makes it possible to analyze issues related to income distribution. As databases, matrixes

have been widely used to study trade policy, income distribution, fiscal policy, external impacts
and structural adjustment issues.

3. In a globalized world, a country’s food security can only be assured if rural livelihoods are strengthened. It is also a key condition

for achieving the Millennium Development Goals set for 2015 for health and nutrition.

4. The concept of “agriculture and agrifood” includes in the measurement of agricultural aggregates, those sectors that are linked
by their requirement for agricultural inputs, such as the food processing sector and the agroindustrial sector. Some authors
have used “wider agriculture,” “extended agriculture,” “agro-based sectors,” and other similar terms, when referring to the
same concept.

. Future stages will include dimensions that are important for rural economies, especially the natural resources sector, through ‘
the so-called “Green Accounts” (already in progress); the specification of regional accounts; and a better specification of
promising activities such as agrotourism. In addition, an analytical framework will be developed for detecting other, harder
to quantify contributions related to the social, cultural and environmental dimensions.

. The information used to create the SAM for 10 countries (Argentina, Brazil, Canada, Chile, Colombia, Mexico, Peru, Uruguay,
United States, Venezuela) was obtained from the GTAP database (Global Trade Analysis Project, Purdue University). For Costa
Rica, the study used the matrix developed by IICA which uses 1974 as the baseline. (IICA, 2004)




EXECUTIVE SUMMARY xili

Multipliers are used to quantify the effects of a given activity, in this case agriculture, on the
rest of the economy. The bigger the multiplier, the bigger its impact on the economy.

RESULTS

The results are presented in three sections. The first figure obtained was agriculture and
agrifood’s contribution to gross domestic product, expressed as a percentage, in the countries
included in the study. Agriculture’s linkages were then estimated, using the information in the
social accounting matrixes. Finally, using the multiplier model, external impacts on the economies
were simulated. Linkages’ were analyzed to determine both the effects on other production
processes and on the generation and use of income. The research analyzes these linkages by
studying the use to which agricultural production is put.

By analyzing the production costs of agriculture, the study also examined the links between
the place where income is generated and the place where it is used.

Agriculture and agrifood vs. primary agriculture

Traditional measurements of agriculture’s contribution to gross domestic product suggest
that it is declining and that, on average, it is less than 10%. Measured in this way, the agricultural
gross domestic product (AgGDP) of the countries included in the study was around 7% in 1997
(Costa Rica was the exception, at roughly 11.34%).

If agriculture’s contribution is calculated using the extended approach that takes into
account its interdependence with the food and agroindustry sector, the figures are usually
higher than those of official statistics. Measured in this way, AgGDP ranges from 8.12% in the
case of the United States to 34.75% in the case of Uruguay.

This new indicator suggests that agriculture and agrifood’s true contribution to GDP is
considerably greater, ranging from three times more (in the case of Costa Rica) to a maximum
of 11.6 times for the United States. This means that, except in the United States, Canada and
Venezuela, where the percentage is lower, in the countries studied agriculture and agrifood
contributed around 30% of GDP during 1997. This is much higher than reported by official
statistics (7%).

Agricultural linkages

The reason for the above is that, as an economy develops and diversifies, the primary
agricultural sector loses relative weight in terms of GDP but develops strong linkages with the

7. The linkage between production processes means the link between one production sector and another - either as a supplier or
purchaser of inputs.
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rest of the economy. This can be confirmed by analyzing the use to which agricultural production
is put. Perhaps the most important finding of the study is that agriculture is an important source
of inputs for other production activities. In fact, intermediate demand for agricultural products
absorbs 74% of primary agricultural production, i.e., % of agricultural production is used as an
input for other industries/sectors. Some 44% of the output of other industries is used in the form
of inputs, which confirms the fact that agriculture’s linkages with the rest of the economy are
not only important but usually underestimated.

In the countries covered by the study, 12% of primary agricultural production generates foreign
exchange. This is almost double what the other sectors of the economy contribute to exports (6.7%),
except in the case of Venezuela.

Final consumption of primary agricultural products absorbs high percentages of total
agricultural output in Venezuela, Mexico and Peru (>35%). Exports absorb high percentages in
Colombia, Canada and Costa Rica - as much as 43.3% in the latter. Although taken together the
countries studied do not require large percentages of agricultural imports to complete the
aggregate supply, Mexico, Peru, and Venezuela recorded a deficit, as the value of their imports
is greater than that of their exports. In the case of Mexico and Peru, the deficit is less than 2%
of national output; and in the case of Venezuela, it is 8%.

The costs incurred by primary agriculture are broken down as follows: 46.7% involve
payments for inputs, 19.6% labor remuneration, 20.1% capital profits, 12.7% land rent and 0.9%
tax payments.

The study also revealed that 53 cents of every dollar produced by agriculture is in the form
of value added. When the United States and Canada were removed from the sample, the figure
for value added rose to 70 cents. The food and agroindustrial sectors generate 42 cents of value
added for each dollar produced, and they pay 58 cents for inputs for every dollar in production.

Another interesting result has to do with the beneficiaries of the payments made by primary
agriculture. Although most of the countries do not break this information down by urban or rural
considerations®, we can assume that most of the remuneration for skilled and unskilled labor,
land and capital stays in the regions where the primary agricultural product is produced. At least
83 cents of every dollar generated by primary agriculture remains in rural areas (the figure rises
to 70 cents when the United States and Canada are omitted from the sample).

An analysis of the costs suggests that, on average, barely 1% of the costs of the primary sector
of agriculture invalve payments for skilled labor, while the percentage for unskilled labor is 19%.
In the case of agriculture and agrifood, the percentage for skilled labor is 3.5% and 14.8% for
unskilled labor. This confirms the link between agricultural production and unskilled labor, and
the fact that the link with skilied labor increases as we move from primary to agriculture and
agrifood.

The analysis of agricultural linkages indirectly shows the importance of agriculture in
these countrnies, as it is a source of inputs for other industries, a source of foreign exchange and
an impartant generator of value added. which remains in rural areas.

X Bwowgk = the SAM S0 Qaza R
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Agriculture’s multiplier effects

The analysis of multipliers shows that each additional unit demanded from the primary sector
has a strong effect on other sectors. In Canada, 3.1 additional units derived output are generated,
and in Argentina as many as 5.5. The multipliers for agriculture are similar to those for other
sectors, which seems to contradict the accepted wisdom that agriculture has fewer effects than
other activities, especially the industrial sectors.

An additional injection in agriculture, or a one-unit increase in demand for its exports,
generates growth in the production of the food sector (from 0.16 in Canada to 0.73 in Argentina)
and the agroindustrial sector (from 0.10 in Canada to 0.56 in Argentina).

A one-dollar increase in primary agricultural exports also has a very positive effect on
factor of production remuneration (labor, capital and land), ranging from US$1.421 in Canada
to US$3.34 in Argentina. Except for Canada and Brazil, unskilled labor remuneration is higher
in the agricultural sector than in the other economic sectors (ranging from US$0.58 in Peru to
US$1.30 in Argentina).

Every extra dollar of demand for primary agricultural production generates an increase in
household income of between US$1.42 (Canada) and US$3.34 (Argentina). This is an extremely
important statistic, given that agriculture generates more household income than other
industries.?

The study also revealed that every dollar of government funds transferred to household income
will generate another US$1.50: 78 cents in the form of capital remuneration, 4 cents in land
rent and 68 cents in the form of labor remuneration (47 and 21 cents for unskilled and skilled
labor, respectively). The industries that benefit most from higher demand vary from country to
country, but those that benefit most from the transfer of income to households are commerce
and sales (multiplier of 0.41), real estate and rents (0.17), administrative services provided by
the state (0.16), and foods produced from fish, vegetables and fruits (0.15).

In the case of Costa Rica, it was possible to conduct an even more exhaustive analysis. Having
a social accounting matrix with more detailed information about institutions and factors of
production made it possible to pinpoint agriculture’s role in rural economic development. For
Costa Rica the agricultural sectors of green coffee, livestock, tobacco, meat and milk production,
sugar and ripe coffee produce multipliers of more than 2, which means that a one-dollar increase
in demand produces more than one extra dollar in the other industries. These multipliers only
are bettered by the multiplier for construction, services and administrative services.

The coffee, sugar, livestock and milk sectors make high payments to rural labor while
tobacco makes a higher contribution to urban wages. Specifically, a one-dollar increase in green
coffee exports generates 20 cents of urban labor, 45 cents of rural labor, 4 cents of taxes and 84
cents as capital profits (including land rent).

9. In the case of Peru, the multiplier for agroindustry is slightly higher than for the primary agricultural sector.
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A one-dollar increase in exports of green coffee from Costa Rica generates an increase of
US$1.18 in family income. This multiplier is the second highest, bettered only by the multiplier
for the services sector. Other sectors that generate high multipliers of income for families are
ripe coffee, unprocessed tobacco, livestock, bananas and sugar.

For Costa Rica, it was also possible to estimate the effect of a direct transfer from the
government to the households. Each dollar transferred to the households would produce another
99 cents of value added: 22 cents in urban labor remuneration, 16 cents in rural labor
remuneration, 54 cents in capital profits and 3 cents in taxes.

Simulations and policy analysis

The analysis of multipliers by means of SAMs makes it possible to generate simulations that
provide the criteria for identifying key sectors of the economy. They identify not only those with
greater production linkages but also those that generate more value added and have better effects
on the distribution of income between rural and urban households.

At the end of the document, a series of simulations are performed for the countries included
in the study to demonstrate the usefulness of the instrument. The first is a simulation of an
aggregate change in agricultural exports, followed by a simulation of changes in the specific exports
of some sectors.

By way of example, an analysis was made of the effect on the economy of a 10% increase in
the demand for Peruvian agricultural exports (including the primary, food and agroindustry
subsectors). A US$277 million increase in exports (0.26% of Peru’s total production) generates
a further US$750 million in other production activities, US$550 million in factor of production
remuneration (US$140 million for labor, US$373 million for capital) and a similar increase in
the net income of the country’s households and families. In percentages, a 0.26% increase in food
production produces 0.93% growth in total output, and a 0.95% rise in factor of production
remuneration. Similar simulations are performed with changes in investment, foreign trade and
other variables. The results show clearly that in order to improve the well-being of the
communities, investments must be made, and support provided for, the agricultural sector of
the economies of countries in the Americas.

A 10% increase in wheat exports in Argentina and Uruguay (equivalent to only 0.03% and
0.01% of the countries’ total output) generates a 0.15% and 0.06% growth in the output of other
industries, and increases of 0.17% and 0.06% in family incomes, respectively. The biggest
increase in factor of production remuneration in both countries is for land (0.46% in Argentina
and 0.18% in Uruguay).

The results of a simulated 10% increase in exports for the oil-seed sectors of Brazil, Canada,
Uruguay and the United States suggest that the impact would be similar in all three countries:
0.03-0.05% growth in total output. Households would also benefit, with increases in income of
0.03-0.05%. However, the factor of production remuneration generated by the growth in
production varies from country to country. For example, the figure for land retribution is
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largest for Canada (0.71%) and smallest for Uruguay (0.14%). This suggests that land is a bigger
constraint in Canada than in Uruguay, as far as a possible growth in exports is concerned.

Simulating a 10% increase in demand for the corn, barley, oats and other sector confirmed
just how important this sector is for Argentina. A US$141 million increase in demand in
Argentina would generate 0.60% more throughout the agricultural primary sector and 0.14%
in all the economy. In other words, each dollar invested would produce another US$5.4 of
value.

A simulation also revealed that a 10% growth in Costa Rica’s coffee exports'® would generate
an increase of almost 1% in the total value added of the economy. Furthermore, rural work
remuneration would increase significantly, by 0.75% or nearly three times the increase in
urban work remuneration (0.28%) and more than the figure for capital remuneration (0.63%).

The impact of a 10% increase in the demand for coffee varies considerably in the cases of
Brazil, Colombia, Peru and Costa Rica. For Brazil, a US$274 million increase in exports would
cause the country’s total production to grow by US$1139 million and households would receive
US$600 million more in income. As a percentage, this is an increase of 0.08% in both total
production and household income. For Colombia, while the dollar values are very similar (a US$225
million rise in exports would generate US$900 million in additional production and a US$500-
million increase in income) the percentages are not (0.53% in production and 0.57% in income).
This is due to the greater relative importance of coffee to Colombia than to Brazil. A US$41 million
increase in the coffee sector in Peru has a spillover effect of only US$55 million on the country’s
economy as a whole.

A study was also conducted of the vegetable, fruit and nuts sector of Argentina, Chile,
Colombia, Mexico, Uruguay and Costa Rica. The effect of a 10% growth in the exports of this
sector is similar in all the countries barring Costa Rica: the initial injection produces a fourfold
increase in total economic output. In the case of Costa Rica, the increase is twofold. Nor are there
marked differences between the countries with regard to the generation of household income.
Of all the sectors analyzed, this turned out to be the one whose results were most similar for
all the countries studied.

CONCLUSIONS

The study demonstrated clearly the importance of the value added of the agricultural
production chain to the domestic economies of all the countries in the Americas, thus correcting
the traditional skewed view of agriculture’s contribution and its potential for economic
development. The study validated the methodology in 11 countries and underscored the role of
agriculture as a supplier of inputs, a generator of value added and foreign exchange, and an
important factor in the redistribution of income.

10. For Costa Rica, a 10% increase in coffee exports represents 0.26% of total national output (GDP) in 1997.
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When analyzing agriculture’s true contribution to our countries’ economic development, the
analytical framework of SAM multipliers makes it possible to factor in considerations regarding
the generation and use of income, since it gives decision makers indicators of the effects on labor,
capital, land and family income. This information is important when negotiating development
strategies, since it makes it possible to identify sectors that not only have a significant multiplier
effect on production but that can also have important effects on the distribution of income and
the value added generated.

Using these methods to measure agriculture’s true contribution to the economy clearly
demonstrates agriculture’s importance to development. This, in turn, will make it possible to
improve decisions regarding investments and policy-making for agriculture, so that they
contribute more effectively to development and poverty reduction.



1. INTRODUCTION

Background to the Study

Agriculture is something more than crops and food: nowadays all countries regard it as a strategic
asset. However, the importance attached to it in political circles and among decision-makers
varies. In some countries, its political importance is declining and the support it receives is
limited, while in others, especially in the most developed, increasing amounts of resources are being
allocated to agriculture in the form of subsidies and external support. In 2002 alone, developed
countries invested around $350 billion in government subsidies to support their farmers.

The underestimation of the value of agriculture is a concern that has been clearly expressed
by the Ministers of Agriculture of the Americas and, given the challenges posed by the new
environment, it is essential to view agriculture in a new light in order to reposition it at the
policymaking level. This concern was addressed by the Interagency Group on Rural Development,
IGRD!!. At a meeting in Havana (2001), IICA agreed to carry out the necessary analyses to
determine agriculture’s true contribution to rural livelihoods and the sector’s importance for the
economic development of national economies. The present study is a response to that commitment.

The Role of Agriculture in Economic Development

During the 50s, 60s and 70s it was believed that an economic development model based on
import substitution and the promotion of industrialization would be capable of imitating the
success achieved by developed countries. This model promoted growth on the basis of “star”
sectors, disengaging agriculture from the motor of economic development. It was argued that
these “star” sectors must have strong production links with other industrial sectors and that,
since agriculture did not have strong forward and backward linkages with the rest of the
economy'?, it could not generate growth. Today it is recognized that agriculture generates
important production chains and intersectoral links, which generate value added beyond their
own activity. Agriculture is not an isolated sector, but is interconnected with other sectors of the
economy and contributes to growth through: the absorption of labor, mainly unskilled and rural

11. ECLAC, FAO, GTZ, IICA, IDB, IFAD, USAID and World Bank, .

12. The measurement of these chains or linkages was based on input-output techniques, e.g., Input ~Output matrices based on
National Accounts.
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labor; the generation of foreign exchange; the use and conservation of natural resources; the
generation of investment capital; and, the generation of strong linkages, for example with
trade, financial services, transportation and storage, among others.

The debate on agriculture’s role in the economic development of countries is still “unfold.”
Although the days of theories and doctrines that considered the industrial sector to be the exclusive
engine of the development!® are over, among policymakers the role of agriculture still appears
to be unclear, misunderstood and even confused.

However, three aspects may be emphasized in the current debate on the role. Firstly, it is
necessary to recognize the interdependence between agriculture and the rest of the economy.
For economic growth to occur, agriculture and the other sectors must carry out functions that
are intrinsically related to each other (Hayani and Ruttan, 1985). Agriculture should contribute
— as a whole and in coordination with the rest of the economic sectors - to maximize the use of
competitive advantages and participate in the process of capital accumulation, within an
environmentally sustainable scenario (FAO, 1995).

Indeed, in the context of the continuous search for competitiveness, it is only by paying
attention to all the links of the productive process that it is possible to achieve the yields and
quality of products necessary to enter and remain in the markets (ECLAC, 2001). The production
systems linked to agriculture — agroindustry, for example - have become more intricate and
complex, and require more sophisticated and dynamic food distribution networks. Thus, the
coordination of functions between agriculture and other sectors becomes indispensable.

Secondly, it is necessary to recognize the stabilizing role of agriculture on rural livelihoods and
food security. Although food production has always been regarded as an essential requirement for
the development of civilization, its role in bringing stability to rural livelihoods and in the sustainability
of the rural territories is not clearly perceived. The following citation summarizes the argument:

“The abatement of rural poverty should be based, above all, on the economic activation of
the [rural] territories, based on a vision of territorial development in which the
implementation of a dynamic and competitive agriculture plays a decisive role as the pivotal
point for the articulation of different business activities that generate employment. This
in turn would create a spiral of demand for services and products, making economic
dynamism sustainable” (ECLAC, 2001).

Recent publications mention agriculture and sustainable rural livelihoods as key ingredients
to reduce poverty levels in developing nations and to achieve the Millennium Development Goals
for the year 2015 in the areas of health and nutrition. More than 800 million poor people throughout
the world, and more than 200 million in Latin America and the Caribbean, are faced with serious
problems in terms of their ability to satisfy their basic nutritional requirements. Nowadays, in our
globalized world, the issue of food security has once again emerged as the main challenge facing
humankind; it is a source of institutional tensions, trade disputes and it also poses moral questions.

13. See Hirschman (1958) as the proponent of this model. For a general discussion on agriculture in economic development
theories see chapter two of Hayani & Ruttan (1591).
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Thirdly, the multi-functionality of agriculture involves the economic and the non-economic
dimensions of agriculture. Rural and urban inhabitants place increasing demands to the
ecosystem services of the agriculture (protection of water sources, recreational areas, etc.). The
following citation clarifies the concept of multi-functionality.

“The multi-functionality of agriculture is determined by a set of externalities, in other words,
the additional benefits or damage generated by the activity itself Aside from the goods it
produces, agriculture generates a set of collateral effects that are not incorporated into the
functions of production, or into the costs and income structures of productive activities, nor
are they part of the financial analysis of an entrepreneur. Rather, they are effects that escape
from its productive activity, but that affect the whole of society.” (Echeverri and Pillar, 2002).

In specific terms, much of the debate on agriculture’s contribution to the development of
countries ignores issues such as agriculture’s role in the conservation of natural resources and
the environment; the treatment of certain problems of a global character (climate change,
biodiversity, desertification and others) and the development of social capital and the preservation
of community life.

Any attempt to properly measure agriculture’s contribution and define its role in economic
development should therefore consider the three arguments outlined above.

Measuring Agriculture’s Contribution to Economic Development

Agriculture’s performance and its contribution to our countries’ economic development has
traditionally been undervalued, since it is measured using information about harvests and the
sale of raw materials, mainly crops and livestock. As a result, the backward and forward
linkages with agroindustry, the services and trade sectors and, in general, the rest of the
economy, are overlooked. Thus, the value added generated by these linkages throughout the
economy does not appear in the basic agricultural statistics of most countries.

Some studies have attempted to measure agriculture’s true contribution to the development
of the Latin American countries, using input-output (I-O) matrices to estimate the multipliers*,
and trying to incorporate agriculture’s linkages with related sectors into the measurement. In
fact, a study for El Salvador determined that agriculture and agrifood is the sector with the greatest
capacity to boost the economy, since a 10% increase in the sector adds 3.36% to the gross value
of domestic output. Furthermore, it was estimated that in 1996 the agricultural sector represented
32.2% of the gross value of production, equivalent to more than 23% of GDP, 31.3% of intermediate
domestic demand and 32.8% of final demand (Ramos and Pérez, 1999).

Another study conducted in 1996 for the Chilean economy shows that, taking into account
only the direct linkages with the manufacturing sector, agriculture’s direct share of GDP

14. In this study the word multiplier is used to designate the multiplying effect or the increase by repetition and accumulation that
an initial injection in a sector of the economy has on the economy as a whole.
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increased from 4.4 to 15.1%; employment increased from 14.1% of the economically active
population to 22.1%; and total exports increased from 4.8% to 19.9%. In other words, the
importance of the agricultural sector is multiplied by 3.4, 1.5, and 4.1 times in the respective
parameters (Dirven, 2002). In the case of Guatemala, Navas and Toro (1991) underscore the
importance of agriculture and agrifood in terms of its share of aggregate demand (33.1%) and its
aggregate value in relation to the sector’s absorption (74.5%). They also conducted an exercise
to calculate the multipliers, which confirmed the importance of the agricultural sector’s linkages.

The True Measurement of the Agriculture’s Contribution

These attempts to measure agriculture’s contribution would appear to prove the hypothesis
that, if the added value of pre-harvest and post-harvest production chains is included in the
analysis, agriculture becomes a significant contributor to GDP. However, these efforts do little
to measure agriculture’s role in generating value added and in the redistribution of income. Nor
do they measure the contributions of environmental and other services provided by agriculture.

To properly measure agriculture’s performance and contribution, account must be taken of
its effects on the distribution of income among rural and urban households, wage earners and
owners. These aspects are essential to evaluate its impact on poverty alleviation strategies and,
in particular, on the livelihoods of rural populations. Furthermore, a true measurement of
agriculture’s contribution should not overlook its role in meeting the growing demand for
environmental goods and services from urban centers. As an economic bridge between rural and
urban areas, agriculture provides food, employment and natural resource services to urban
dwellers. In a globalized world, a country’s food security can only be assured if rural livelihoods
are strengthened.

Objective of the Study

The aim of the study was to develop a methodology to estimate agriculture’s true contribution
to our countries’ economic development. This methodology empirically addresses the concept
of agriculture and agrifood; calculates agricultural linkages; and simulates the impact of
agriculture on the countries’ overall economic activity.

Another goal is to highlight agriculture’s contribution to the livelihoods of rural dwellers and
the sector’s potential for contributing to the development of national economies.®

15. Future stages will include dimensions that are important for rural economies, especially the natural resources sector, through
the so-called “Green Accounts” (already in progress); the specification of regional accounts; and a better specification of
promising activities such as agro tourism. In addition, an analytical framework will be developed for detecting other, harder
to quantify contributions related to the social, cultural and environmental dimensions.



Scope of the Research

This document attempts to highlight agriculture’s contribution to the livelihoods of rural
dwellers and the sector’s potential for contributing to the development of national economies.
Future stages of the study will include other dimensions that are important for rural economies,
particularly the natural resources sector, through the so-called “Green Accounting” (already in
progress); the specification of regional accounts; and a better specification of promising activities
such as the agro-tourism. In addition, an analytical framework will be developed to detect
other contributions that are harder to quantify, related to social, cultural and environmental
dimensions.

As part of a joint research initiative within the framework of the IGRD, this report presents
the results of Phases I and II of the study’s first component. Feedback will make it possible to
refine and complement current efforts to produce an analytical framework that incorporates green
accounts and will also facilitate the development of Computable General Equilibrium models.
The capability developed will make it possible to improve policy analysis by providing an
analytical framework that integrates the social, economic and environmental dimensions of rural
development.






2. METHODOLOGY

Procedure

In order to develop and validate the methodology to measure agriculture’s true contribution
to economic development, it was first necessary to establish the data requirements and select
the countries to be studied. Thus eleven Social Accounting Matrices were calculated. The study
then proceeded to calculate the percentages of the productive sectors’ share of the gross domestic
product (GDP), complementing this with an estimate of the relative share of “agriculture and
agrifood.” Then the destination (use) of agricultural production was analyzed, along with the
payments made by this sector, placing special emphasis on compensation to the factors of
production (factor payments). The next step was to calculate a socioeconomic model known as
SAM Multipliers, which facilitates analysis of the possible effects of external injections (through
increased demand for exports, foreign investment, transfers and external donations, among others)
on the economy of the countries studied. This analysis provides a direct measurement of the
linkages between agriculture and the rest of the economy. Finally, simulations were carried out
for some of the most important agricultural sectors for groups of countries.

The Social Accounting Matrix!®

As mentioned in the introduction, the methods used to assess the true contribution of
agriculture should: measure the impact of agriculture and its linkages; consider the generation
of value added and the distribution of income; and measure the impact on the environment. In
practice, however, this approach is limited by the methods used to collect statistical data and
by the limited financial resources available to update cost structures and more efficiently record
intermediate consumption and value added in the economy.

Nowadays, countries make considerable efforts to gather and compile such information in
a series of national accounts and, as a result, most countries have a matrix or a table showing
the supply and use of production. In fact, these national accounts are the richest and most
consistent source of information available to us. For this reason, the present study utilizes the
social accounting matrixes of the different countries as a database, since these are based on
national accounts.

16. For more information on the methodological aspects of the SAM and the model of SAM multipliers, see Annex A.



8 MORE THAN FOOD ON THE TABLE: AGRICULTURE’S TRUE CONTRIBUTION TO THE ECONOMY

In general, a Social Accounting Matrix (SAM) is a database in matrix format that consistently
represents all monetary flows of goods, services and income formation between all the agents
of an economy within a reference period (Ferri and Uriel, 2000). A SAM reflects these relationships
as well as broader linkages, making it possible to examine the structural links between
production, consumption, trade and the accumulation and distribution of income. The most
important characteristics that make the SAM suitable for the purposes of this research are
(Alarcén, in Adamson et al, 1999):

* Comprehensive: the SAM reflects the total circular flow of the economy as a whole.

* Consistent: it complies with the Walrasian general equilibrium rule; all markets are in
balance.

e Transparent: the SAM provides an objective view of the structural socioeconomic relations
of the economy under study.

* Flexible: it may be utilized as a basis for developing Computable General Equilibrium (CGE)
models or to expand these by including additional modules that are considered relevant,
such as demographic data, social and environmental indicators or both.

The greatest virtue of a social accounting matrix is that it explicitly describes the flow of income
and makes it possible to analyze issues related to income distribution. As databases, these matrixes
have also been widely used to study trade policy, income distribution, fiscal policy, external impacts
and structural adjustment issues, among others. Furthermore, they can be used to develop

socioeconomic models that simulate the impact of public policies and of other exogenous changes
on the economy as a whole.

The information used to create the SAMs for 10 of the countries in the study (Argentina,
Brazil, Canada, Chile, Colombia, Mexico, Peru, Uruguay, the United States and Venezuela) was
obtained from the GTAP database (Global Trade Analysis Project, Purdue University). For Costa
Rica, the study used a SAM developed by IICA (IICA, 2004) based on the year 1997 (this is also
useful because the GTAP database uses 1997 as its base year) and including 41 different sectors
of the economy. Based on these 11 SAMs (presented in an abbreviated form in Annex B), the
multipliers were estimated.!”

It should be noted that, although the SAM is an accounting framework consistent with the
monetary flows of the economy, there are some important monetary flows that are not
incorporated in it. For example, certain productive sectors such as personal consumption or the
informal sector are unaccounted for, due to a lack of statistical data. Nevertheless, the information
provided by SAMs is far more comprehensive than that derived from input-output matrices, and

significantly improves the measurement of agriculture’s true contribution to economic
development.

17. For Costa Rica’s SAM in all extension (115 X 115 sectors), please see (IICA, 2004) or contact the web site: wwwi.iica.int.




The SAM Multiplier Model

One of the socioeconomic models that can be generated from a social accounting matrix is
the SAM Multiplier model. As a model, a SAM multiplier is an extension of input-output
multipliers (I-O models) popular in the industrial analysis literature of the 1970s and 1980s.
However, SAM multipliers are more complete and yield greater values that those obtained from
an input-output matrix. For more information, see De Janvry and Sadoulet (1995).

The analysis of multipliers is based on the premise that in order to produce more in one sector,
it is necessary to acquire inputs from another. This is known as direct input requirements. But
in order to supply these inputs, the different sectors of the economy also need to use inputs from
other activities and so the process is repeated, creating a long chain of what are known as indirect
input requirements. The SAM multiplier model reflects the total input requirements, both direct
and indirect. This process also generates changes in factor payments, in the national income and
in its distribution.

SAM multipliers (see Annex D) are used to quantify the links between a particular activity
- in this case agriculture - and the rest of the economy. For example, if a change occurs in
agricultural output, this also produces changes in demand for inputs, employment and the
generation of income in rural areas. Conversely, changes in other sectors of the economy affect
agricultural production, agricultural employment and the distribution of farm incomes. The bigger
the multiplier, the greater its impact on the economy.

An analysis of SAM multipliers may provide the criteria for identifying key sectors of the
economy, where new investments may create opportunities for growth. By focusing efforts on
those sectors with strong backward and forward linkages to production, and through a proper
generation and distribution of income, the process of economic growth can be accelerated!®.

18. Unlike the analysis of input —output multipliers that only take into account the linkages between industries but not the effects
on the generation and use of value added (see Sadoulet & De Janvry; Holland & Wyeth)






3. AGRICULTURE’S TRUE
CONTRIBUTION TO THE ECONOMY

The results are presented in three sections. The first figures obtained show the contribution
of agriculture and agrifood, expressed as a percentage, to gross domestic product in the countries
studied. Agriculture’s linkages were then estimated, using information from the social accounting
matrixes. These linkages were analyzed to determine both the effects on other production
processes and on the generation and use of income. The effects on production were analyzed by
studying the use given to the agricultural output (its destination); and the linkages with the
generation and use of income were examined through an analysis of agricultural production costs.

Finally, using the SAM multiplier model, the study simulated external impacts on the
countries’ economies.

Primary Agriculture vs “Agriculture and Agrifood”

To corroborate, at least in a general way, the hypothesis that agriculture’s true contribution
to the economy is greater than what is usually reported and believed, we turn once again to the
concept of agriculture and agrifood. This means adding to the measurement of the agricultural
aggregates those sectors that are linked by their requirement for agricultural inputs, such as
the production of processed foods and the agroindustrial sector. The concept of agriculture and
agrifood as a group of interdependent sectors closely linked to the primary agricultural sector,
opens up the possibility of reappraising the value of agriculture. Manufacturing industries
based on natural resources do not usually enter into statistical data as agriculture but as
industry; for example, the food processing industry, the clothing industry that relies on cotton
and the furniture and paper industries that depend on timber. All these economic activities are
based on raw materials from rural areas and on primary agriculture, and help us to better
understand what we wish to add to the concept of agriculture and agrifood.

Table 1 shows the contribution of primary agriculture and “agriculture and agrifood” to the
Gross Domestic Product. For the 10 countries with the GTAP database the primary agricultural
sector is defined as agriculture, forestry, and fisheries (Chapters 1- 4 of the CPC and 5 of the
ISIC) and “agriculture and agrifood” is defined as the primary sector plus processed foods and
manufactures derived either from this sector or from agroindustry (Chapters 21-25 of the CPC
and Chapters 17- 22 of the ISIC). For Costa Rica, the primary sector consists of the first 9 lines
of the Social Accounting Matrix of 1997 (banana, ripe coffee, sugarcane, cacao in beans, crude
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TABLE 1
Gross domestic product and agricultural value added in US$ thousand millions and as a percentage, for 1997
Ratio
Agriculture Agriculture Agriculture and
and Agrifood and Agritood Agrifood
GDP  AgGDP' AgGDP/GDP GDP? GDP/GDP GDP/AgGDP

(1) (2 3) ) (5) (6=4/2)
Argentina 326 149 4.60% 104.9 32.20% 7.0
Brazil 789.7 340 4.30% 206.9 26.20% 6.1
Canada 631.1 115 1.80% 96.5 15.30% 8.4
Chile 76.1 43 5.60% 244 32.10% 5.7
Colombia 94.6 76 8.00% 30.4 32.10% 40
Mexico 3888 179 4.60% 95.2 24.50% 5.3
Peru 64.9 43 6.60% 20.6 31.80% 48
Uruguay 19.1 1.2 6.20% 6.6 34.80% 5.6
United States 79452 554 0.70% 644.9 8.10% 116
Venezuela 83.7 34 4.00% 17.2 20.50% 5.1
Costa Rica® 22.0 25 11.30% 7.2 32.50% 29

Source: lICA. Based on data from GTAP 5.0 and the SAM of Costa Rica for 1997 (liCA)

1 Includes: agriculture. forestry and fishing (chapters 01 to 04 of the CPC and 05 of the ISIC)

2 Includes: primary sector plus food and manufactured goods derived from this sector (chapters 21 to 25 of the CPC and 17 to 22 of the ISIC)
3 For Costa Rica, the primary sector consists of the first 9 lines of the SAM97; for agriculture and agrifood, 10 through 23 are added.

or roasted, basic grains, unprocessed tobacco, livestock, forestry and fisheries, and other
agricultural commodities), and for agriculture and agrifood lines 10 to 23 are added.

Traditional measurements of agriculture’s contribution to Gross Domestic Product suggest
that it is declining and that, on average, it is equivalent to less than 10% of GDP. Measured in
this way, Table 1 shows that the Agricultural Gross Domestic Product (Ag GDP) of the countries
included in the study was just fewer than 7% in 1997, except for Costa Rica (11.34%) and Colombia
(8.00%).

By contrast, agriculture and agrifood accounted for around 30% of total output for Argentina,
Brazil, Chile, Colombia, Mexico, Peru, Uruguay, and Costa Rica, showing it has a similar level
of importance in these countries. The figures for the United States and Canada are below the
average for the rest of countries, and in Venezuela the percentage is 20.53%, lower than other
Latin American countries, due to the relative importance of that country’s oil sector.

The new indicator shows that the real contribution of agriculture and agrifood to GDP is
considerably greater, ranging from a minimum of three times more for Costa Rica, to a maximum
of 11.6 times for the United States. Thus, for the countries in the study, agriculture and agrifood
contributed around 30% of the Gross Domestic Product in 1997. This is much higher than the
7% reported by official statistics.
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It is interesting to note that, the greater the level of diversification of a country’s economic
structure, the greater the weight of the food and manufactured products that transform the inputs
of primary agriculture, particularly in the cases of the U.S., Canada, Argentina and Brazil.

Agricultural Linkages

As an economy develops and becomes more diversified, the primary agricultural sector
loses relative weight in terms of GDP, but develops strong linkages with the rest of the economy.

This can be confirmed by using the SAM to examine the important linkages that exist
between agriculture and the rest of the economy. The extent of these linkages may be identified
by analyzing the use of agricultural production (its destination). If a substantial part of
agriculture is intended for intermediate uses (for example, for food processing) we should
expect strong linkages between industries.

The destination of agricultural output is studied by analyzing the transactions between each
of the different national accounts, starting with the following equation:

Q=D+I+C+X+G-M 1)

Where Q: gross output!’; D: intermediate demand; I: investment; C: private household
consumption; X: exports; G: government consumption; and, M: imports.
It is also necessary to divide the economy into 5 sectors, as follows:

* Primary sector: made up of agriculture, forestry, and fisheries (Chapters 1- 4 of the
CPC and 5 of the ISIC) for the 10 GTAP countries, for Costa Rica the first 9 lines of
the SAM97. .

* Processed Food: includes Chapters 21-25 of the CPC classification; for Costa Rica, lines
10 - 16 and 18 of the SAM97.

* Agroindustry: defined in Chapters 17- 22 of the ISIC; for Costa Rica, lines 17 and 19
-23 of the SAM97.

* Natural Resources: Chapters 10-14 of the ISIC; for Costa Rica, there is no disaggregation
for this sector.

* Rest of the Economy: Chapters 23-99 of the ISIC; for Costa Rica lines 24-41.

The results obtained by following equation 1 are shown in Table 2. Analysis of the destination
of the countries’ agricultural output (excluding Costa Rica?) shows that agriculture is an
important source of inputs for other productive activities: intermediate demand for agricultural
commodities absorbs 74% of primary agricultural output. In other words, % of agriculturs!

19. The concept of gross output is sometimes confused with Gross Domestic Product (GDP). The difference between both is that
to estimate the GDP is the value of inputs used in the production is subtracted from gross output

20. Costa Rica's exclusion from the total is due to the fact that its data comes from a different source and the consolidation must
be done thoroughly. Also, the small size of its economy does not alter the total results.



14 MORE THAN FOOD ON THE TABLE: AGRICULTURE’S TRUE CONTRIBUTION TO THE Economy

TABLE 2
Use Made of the gross output for 10 Countries in the Americas
(in percentages, by sector)

Sector D | C X G M Q
Total Agriculture and Agrifood 54.3% 2.1% 43.1% 9.3% 1.7% 104%  100.0%

Primary 73.8% 1.1% 19.6% 11.5% 0.5% 6.5%  100.0%

Food and Agroindustry 48.8% 0.0% 49.7% 8.7% 2.0% 11.5%  100.0%
Natural Resources 109.5% 0.1% 0.2% 25.8% 0.1% 35.8%  100.0%
Rest economy 43.1% 11.4% 37.0% 6.7% 9.5% 7.7%  100.0%
Total 45.5% 10.0% 37.4% 7.3% 8.3% 84% 100.0%

Source: lICA. Based on data from GTAP 5.0

Q: gross output, D: intermediate demand;  I: investment; C: private household consumption; X: exports; G: government consumption; and,
M: imports.The results are for the weighted average of the 10 countries studied (Argentina. Brazil. Canada. Chile. Colombia. Mexico Peru. Uruguay. the United
States. Venezuela). Costa Rica is not included.

Where the percentage is more than 100, the imported supply is included.

production is used as input for other industries/sectors. A comparison of this percentage with
the percentage of output from other sectors of the economy that is used as input (43%), confirms
the hypothesis that agriculture’s linkages with the rest of the economy are not only important
but usually underestimated.

Agricultural production is also a major contributor to private consumption and exports, at
least in higher percentages than other sectors of the economy. In fact, the agricultural sector’s
real importance to national production lies in its capacity to generate intermediate goods.

A similar situation, but on a smaller scale, is evident in the processed food and agroindustrial
sectors, where 48.8% of domestic output goes to intermediate demand and, if these percentages
are weighted, the result for agriculture and agrifood is 54.3%.

Furthermore, 12% of primary agricultural production generates foreign exchange for the
countries studied. This percentage is almost double what the other sectors of the economy
contribute to exports (6.7%), with the exception of Venezuela. (See Table 3 containing the
results for all the countries).

Final consumption of primary agricultural products absorbs high percentages of total
agricultural output in countries such as Venezuela, Mexico and Peru (more than 35%). Exports
absorb high percentages in Colombia, Canada, and Costa Rica - the latter exports 43.3% of its
primary agricultural output. Although taken together the countries studied do not require large
percentages of agricultural imports to complete their aggregate supply, Mexico, Peru, and
Venezuela recorded a deficit, as the value of their imports is greater than the value of their exports.
In the case of Mexico and Peru, the deficit is less than 2% of national output and in the case of
Venezuela, it is 8%.

For Costa Rica, Annex C shows the destination of output, by productive activity: 57% of the
gross agricultural output goes to intermediate consumption by other industries, 43.3% to
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TABLE 3
Use Made of the gross output by Country (in percentages, by sector)
Sector D | c X G M Q
ARGENTINA
Total Agriculture and Agrifood 44.3% 1.0% 48.9% 7.9% 0.7% 2.8%  100.0%
Primary 69.2% 2.8% 19.1% 10.4% 0.1% 1.6%  100.0%
Food and Agroindustry 35.6% 0.4% 59.3% 7.1% 0.9% 32% 100.0%
Natural Resources 79.7% 0.0% 0.0% 26.4% 0.0% 6.1%  100.0%
Rest economy 40.3% 18.0% 44.8% 3.4% 2.6% 9.0% 100.0%
Total 42.2% 11.9% 45.5% 5.3% 1.9% 6.8%  100.0%
BRAZIL
Total Agriculture and Agrifood 52.7% 1.4% 44.0% 5.3% 0.0% 33% 100.0%
Primary 72.0% 2.4% 24.0% 4.9% 0.0% 3.3% 100.0%
Food and Agroindustry 44.2% 0.9% 52.7% 5.5% 0.0% 34% 100.0%
Natural Resources 111.8% 0.0% 0.0% 17.4% 0.0% 29.2%  100.0%
Rest economy 51.2% 12.8% 26.5% 2.9% 13.1% 6.5%  100.0%
Total 52.3% 9.8% 30.5% 3.7% 9.7% 6.0%  100.0%
CANADA
Total Agriculture and Agrifood 51.6% 1.0% 30.7% 29.3% 5.0% 17.6%  100.0%
Primary 73.9% 0.0% 10.9% 22.9% 2.5% 10.2%  100.0%
Food and Agroindustry 44.9% 1.3% 36.6% 31.2% 5.8% 19.8%  100.0%
Natural Resources 63.8% 0.0% 1.1% 52.0% 0.9% 17.7%  100.0%
Rest economy 45.3% 12.7% 31.4% 18.1% 12.9% 20.5%  100.0%
Total 47.0% 10.4% 30.3% 21.2% 11.2% 19.9% 100.0%
CHILE
Total Agriculture and Agrifood 45.6% 5.0% 42.6% 16.8% 0.0% 10.1%  100.0%
Primary 66.8% 51% 17.8% 14.0% 0.0% 3.7% 100.0%
Food and Agroindustry 36.3% 5.0% 53.5% 18.1% 0.0% 129%  100.0%
Natural Resources 81.4% 2.9% 0.0% 46.6% 0.0% 30.9%  100.0%
Rest economy 49.5% 18.5% 31.2% 11.6% 8.3% 19.1%  100.0%
Total 49.7% 14.0% 33.2% 14.4% 5.6% 17.0%  100.0%
COLOMBIA
Total Agriculture and Agrifood 39.5% 0.9% 55.9% 11.1% 0.0% 7.4%  100.0%
Primary 54.1% 1.6% 30.5% 19.8% 0.0% 6.0%  100.0%
Food and Agroindustry 32.1% 0.6% 68.8% 6.6% 0.0% 81%  100.0%
Natural Resources 44.6% 0.0% 0.0% 56.1% 0.0% 0.7% 100.0%
Rest economy 50.1% 13.1% 31.3% 5.9% 13.5% 13.8%  100.0%
Total 46.9% 9.2% 37.0% 9.2% 9.2% 11.6%  100.0%
UNITED STATES .
Total Agriculture and Agrifood 58.6% 2.6% 41.4% 7.6% 2.1% 123%  100.0%
Primary 79.8% 0.0% 14.1% 13.3% 0.6% 7.7% 100.0%
Food and Agroindustry 54.1% 3.2% 47.2% 6.4% 2.4% 13.3%  100.0%
Natural Resources 154.9% 0.1% 0.1% 5.5% 0.0% - 606% 100.0%

ContinGa en la pégina siguiente
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Sector D | [H X G M Q
Rest economy 42.2% 10.7% 38.3% 5.9% 9.2% 6.2%  100.0%
Total 44 8% 97% 38.3% 6.1% 8.4% 7.3% 100.0%
MEXICO
Total Agriculture and Agrifood 43.1% 0.7% 55.6% 11.2% 0.8% 11.4%  100.0%
Primary 64.9% 1.4% 35.6% 7.5% 0.4% 9.7% 100.0%
Food and Agroindustry 33.8% 0.4% 64.1% 12.8% 1.0% 121%  100.0%
Natural Resources 59.1% 0.2% 0.0% 43.1% 0.0% 24%  100.0%
Rest economy 42.3% 16.0% 35.2% 17.7% 6.7% 17.8%  100.0%
Total 43.1% 11.7% 38.8% 17.1% 5.0% 15.7%  100.0%
PERU
Total Agricutture and Agrifood 40.1% 0.7% 57.2% 8.3% 0.0% 6.3%  100.0%
Primary 54.4% 0.8% 45.2% 5.9% 0.0% 6.3%  100.0%
Food and Agroindustry 34.7% 0.6% 61.8% 9.2% 0.1% 6.3%  100.0%
Natural Resources 80.0% 0.0% 0.0% 47.5% 0.0% 27.5%  100.0%
Rest economy 42.6% 21.9% 30.5% 5.3% 10.4% 10.8%  100.0%
Total 42.7% 14.7% 38.1% 7.2% 6.9% 9.8%  100.0%
URUGUAY
Total Agriculture and Agrifood 421% 0.4% 42.7% 22.3% 4.8% 12.4%  100.0%
Primary 65.3% 0.8% 21.3% 11.8% 5.5% 47%  100.0%
Food and Agroindustry 30.8% 0.2% 53.1% 27.5% 4.5% 16.1%  100.0%
Natural Resources 283.2% 0.0% 0.0% 6.0% 18.2% 207.4%  100.0%
Rest economy 46.6% 10.2% 43.1% 9.8% 9.9% 19.6%  100.0%
Total 45.7% 6.9% 42.9% 13.9% 8.2% 17.7%  100.0%
VENEZUELA
Total Agriculture and Agrifood 49.4% 3.5% 55.2% 3.0% 0.8% 11.9% 100.0%
Primary 60.7% 3.3% 43.8% 2.3% 0.1% 10.3%  100.0%
Food and Agroindustry 45.3% 3.5% 59.4% 3.3% 1.0% 12.5%  100.0%
Natural Resources 39.3% 0.1% 0.0% 61.0% 0.0% 05% 100.0%
Rest economy 47.6% 13.7% 39.6% 10.7% 5.2% 16.9%  100.0%
Total 46.9% 9.8% 37.8% 15.6% 3.6% 13.7%  100.0%
COSTA RICA
Total Agriculture and Agrifood 52.7% 1.2% 53.8% 39.3% -5.3% 41.7%  100.0%
Primary 56.9% 2.1% 11.2% 43.3% 0.1% 13.6%  100.0%
Food and Agroindustry 50.4% 0.7% 76.7% 37.2% -8.2% 56.8%  100.0%
Natural Resources 44 3% 15.0% 36.7% 16.2% 6.2% 18.3%  100.0%
Rest economy 44.3% 15.0% 36.7% 16.2% 6.2% 18.3%  100.0%
Total 47.0% 10.5% 42.2% 23.7% 2.4% 25.9%  100.0%

Source: ICA. Based on data from GTAP 5.0 and the SAM of Costa Rica for 1997 (liCA)
Q: gross output; D: intermediate demand;  |: investment; C: private household consumption; X: exports; G: govenment consumption; and, M: imports
Where the percentage is more than 100, the imported supply is included..
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exports, 11.2% to private consumption, and 2% to investment. The domestic agricultural supply
is completed by imports of 13.6%.

In general, the above-mentioned structure of the destination of agricultural production does
not vary from country to country. However, Canada, and to a greater extent Costa Rica, stand
out as economies that are more “open” to foreign trade, since their exports and imports, for all
sectors, as a proportion of the gross output, are higher than the rest of the countries. It is also
interesting to note that Chile and Venezuela show higher than average levels of investment in
the extended agricultural sector. Finally, Venezuela’s export structure is different due to the
importance of its oil sector, which means that the natural resources sector accounts for a large
proportion of the country’s exports.

It is equally important to obtain an idea of agriculture’s linkages with the generation and
use of income. To examine these linkages the costs incurred by agriculture are studied. As in
the previous case, the cost structure may be analyzed for each sector by country, using data from
the SAMs and beginning with the following equation:

Q=II+Lc+Lnc+K+T+1 (2

where: Q: gross output; II: intermediate inputs; Lc: remuneration to skilled labor; Lnc: remuneration
to unskilled labor; K: remuneration to capital; T: land rents; and, I: indirect business tax.

Table 4 shows the results obtained for the aggregate of the countries. This shows that
intermediate procurement represents, on average, 47% of the costs incurred by the primary
agricultural sector for the countries in the study (excluding Costa Rica). However, if the extended
agricultural sector is considered, intermediate procurement represents 55.8% of this sector’s costs,
both as an average and for each country. Meanwhile, intermediate input procurement by the food
and agroindustrial sectors is equivalent to 58 cents for every dollar of production.

TABLE 4
Cost of the gross output for 10 Countries in the Americas
(in percentages, by sector)
Sector n Le Lnc K T | Q
Total Agriculture and Agrifood 55.8% 3.5% 14.8% 17.9% 2.8% 5.2% 100%
Primary 46.7% 0.9% 18.7% 20.1% 12.7% 0.9% 100%
Food and Agroindustry 58.3% 4.3% 13.7% 17.3% 0% 6.4% 100%
Natural Resources 33.8% 3.4% 10.8% 26.1%  19.5% 6.4% 100%
Rest economy 38.3% 14.1% 20.2% 22.2% 0% 51% 100%
Total 40.7% 12.5% 19.3% 21.7% 0.6% 5.2% 100%

Source: IICA. Based on data from GTAP 5.0.
Q: gross output ; II: Intermediate Inputs; Lc: remuneration to skilled labor; Lnc: remuneration to unskilled labor; K: remuneration to capital; T: land rents; I:
indirect business tax.

The results are for the weighted average of the 10 countries studied (Argentina. Brazil. Canada. Chile. Colombia. Mexico Peru. Uruguay. the United States.
Venezuela). Costa Rica is not included.
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With respect to the generation of value added, the study explicitly shows that for every dollar
produced in agriculture, 53 cents is value added. When the United States and Canada are
removed from the group of countries studied, the value added is 70 cents. In turn, the food and
agroindustrial sectors generate 42 cents in value added for every dollar produced.

Table 4 also provides details on primary agriculture’s payments to the factors of production:
19.6% goes to labor remuneration, 20.1% to capital remuneration (very similar to the observed
in the rest of the economy), 12.7% to land rent, and 0.9% to tax payments. It is important to point
out that the tax burden in the primary sector is almost nil, around 1% on average for the countries
listed and is generally lower than for other sectors of the economy in almost all the countries.
As far as taxation is concerned, it is interesting to note that some countries appear with
negative taxation for primary agriculture, something that may be seen in the most disaggregated
data?!. This would appear to be evidence of the weight of subsidies in this sector.

An analysis of primary sector costs in the countries studied suggests that, on average, only
1% is assigned to the payment of skilled labor, while the percentage for unskilled labor is 19%.
This percentage is not surpassed by any other sector of the economy in the Latin American
countries®, except in Brazil as shown in Table 5. The agricultural sector is therefore associated
with a less technical labor force. In the case of agriculture and agrifood, however, the percentage
for skilled labor increases to 3.5%, while the percentage corresponding to unskilled labor
decreases to 14.8%. This confirms the link between agricultural production and unskilled labor
and the fact that the link with skilled labor is strengthened as we move from primary to
agriculture and agrifood.

The study also highlights an interesting result, which has to do with the distribution of the
payments made by agriculture. If it is argued that most of the remuneration to skilled and
unskilled labor, land and capital, remains in the regions where agricultural production takes place,
then according to this reasoning and based on value added calculations for agriculture, for every
dollar produced in primary agriculture at least 53 cents remains in rural areas (or 70 cents, if
we remove the United States and Canada from the sample).

It is necessary to clarify two points with respect to Costa Rica, as its data comes from a different
source: firstly, the fact that no disaggregated data is available for land rents and secondly, that
labor is not divided into categories of skilled and unskilled labor, but rather into rural and urban
labor. Therefore, Lc corresponds to urban labor and Linc to rural labor. As is to be expected, the
study shows that agriculture and agrifood assigns a larger proportion of its resources to rural
labor remuneration (13.0%) than to urban labor (6.0%). This difference is even more marked
in primary agriculture, 23.0% vs. 2.6% (for more details see Annex C).

In general terms, the cost structure of the primary agricultural sector is similar for all the
countries studied, although with slight differences, as shown in Table 5. However, in the United
States, the primary sector accounts for a greater percentage of intermediate inputs (60.8%) as

21. For more details see Annex C on the case of Costa Rica.
22. In the case of the United States and Canada the “rest of the economy” sector pays the highest percentage, 21%. For Brazil this
percentage is 18%.
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TABLE 5
Cost of the gross output by Country
(in percentages, by sector)
Sector I Le Lnc K T | Q
ARGENTINA
Total Agriculture and Agrifood 48.1% 2.3% 19.5% 22.1% 5.5% 25%  100.0%
Primary 21.5% 1.0% 35.6% 20.2% 21.3% 04% 100.0%
Food and Agroindustry 57.4% 2.7% 13.8% 22.8% 0.0% 3.3% 100.0%
Natural Resources 11.4% 5.0% 20.7% 42.0% 20.4% 0.5%  100.0%
Rest economy 32.6% 10.2% 22.0% 29.1% 0.0% 6.1%  100.0%
Total 37.6% 7.4% 21.1% 26.9% 2.2% 48% 100.0%
BRAZIL
Total Agriculture and Agrifood 59.7% 1.3% 11.4% 21.9% 3.0% 2.7%  100.0%
Primary 39.1% 0.5% 14.1% 36.6% 9.8% -0.1%  100.0%
Food and Agroindustry 68.7% 1.7% 10.2% 15.4% 0.0% 40% 100.0%
Natural Resources 48.2% 1.6% 9.3% 21.4% 12.9% 6.6%  100.0%
Rest economy 44.3% 10.3% 18.2% 23.8% 0.0% 34% 100.0%
Total 48.2% 7.9% 16.4% 23.3% 0.9% 33% 100.0%
CANADA
Total Agriculture and Agrifood 51.8% 41% 18.2% 12.9% 1.8% 11.2%  100.0%
Primary 51.2% 1.5% 17.6% 15.4% 7.8% 6.5%  100.0%
Food and Agroindustry 51.9% 4.9% 18.4% 12.1% 0.0% 12.6%  100.0%
Natural Resources 40.6% 2.2% 6.0% 18.7% 17.4% 15.2%  100.0%
Rest economy 31.8% 9.3% 21.9% 20.6% 0.0% 16.3%  100.0%
Total 35.4% 8.2% 20.7% 19.3% 0.9% 15.4%  100.0%
CHILE
Total Agriculture and Agrifood 52.2% 1.3% 13.6% 16.9% 5.1% 11.0% 100.0%
Primary 34.0% 0.4% 23.9% 17.2% 16.6% 7.9%  100.0%
Food and Agroindustry 60.2% 1.6% 9.0% 16.7% 0.0% 12.4%  100.0%
Natural Resources 36.1% 2.1% 12.6% 31.6% 7.3% 10.4%  100.0%
Rest economy 34.6% 7.5% 13.7% 31.9% 0.0% 12.3%  100.0%
Total 39.6% 5.5% 13.6% 27.6% 1.7% 11.8%  100.0%
COLOMBIA
Total Agriculture and Agrifood 53.5% 1.3% 17.9% 14.5% 6.4% 6.4%  100.0%
Primary 28.4% 0.4% 31.9% 17.0% 19.0% 3.3% 100.0%
Food and Agroindustry 66.3% 1.8% 10.7% 13.2% 0.0% 8.0% 100.0%
Natural Resources 29.0% 1.7% 10.2% 29.7% 22.7% 6.7%  100.0%
Rest economy 36.3% 11.4% 20.4% 24.0% 0.0% 79%  100.0%
Total 40.8% 8.2% 19.3% 21.5% 2.6% 75%  100.0%
UNITED STATES
Total Agriculture and Agrifood 58.4% 4.7% 14.8% 16.0% 1.9% 43% 100.0%
Primary 60.8% 1.0% 13.7% 14.2% 10.8% -05%  100.0%
Food and Agroindustry 57.9% 5.5% 15.0% 16.4% 0.0% 52% 100.0%
Natural Resources 38.6% 5.0% 13.7% 19.8% 20.1% 2.8% 100.0%
Rest economy 38.8% 15.4% 20.7% 21.3% 0.0% 3.8% 100.0%
Total 40.9% 14.2% 20.0% 20.7% 0.4% 39% 100.0%

Continues on next page
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Sector | Le Lnc K T | Q
MEXICO
Total Agricutture and Agrifood 43.5% 1.0% 13.6% 25.1% 5.8% 111%  100.0%
Primary 26.5% 0.5% 30.9% 20.9% 19.4% 1.8%  100.0%
Food and Agroindustry 50.7% 1.1% 6.2% 26.9% 0.0% 15.1%  100.0%
Recursos Naturales 15.3% 1.1% 5.4% 51.2% 23.3% 37% 100.0%
Rest economy 30.3% 5.8% 11.4% 34.3% 0.0% 18.2%  100.0%
Total 32.9% 4.5% 11.7% 32.7% 2.3% 15.9%  100.0%
PERU
Total Agriculture and Agrifood 37.0% 0.5% 10.2% 39.5% 5.5% 74%  100.0%
Primary 26.0% 0.5% 28.5% 18.8% 19.6% 6.6%  100.0%
Food and Agroindustry 41.3% 0.5% 3.1% 47.5% 0.0% 76%  100.0%
Recursos Naturales 28.9% 2.0% 12.1% 21.3% 11.9% 23.8%  100.0%
Rest economy 35.2% 7.9% 11.0% 34.7% 0.0% 11.1%  100.0%
Total : 35.6% 5.5% 10.8% 35.9% 2.0% 10.3%  100.0%
URUGUAY
Total Agriculture and Agrifood 47.6% 1.4% 16.2% 16.6% 5.7% 125%  100.0%
Primary 29.8% 0.6% 28.3% 16.2% 17.4% 7.7%  100.0%
Food and Agroindustry 56.3% 1.8% 10.2% 16.8% 0.0% 148% 100.0%
Recursos Naturales 37.5% 3.5% 21.0% 27.8% 6.8% 34% 100.0%
Rest economy 28.6% 5.8% 14.1% 36.6% 0.0% 15.0%  100.0%
Total 34.9% 4.3% 14.8% 30.0% 1.9% 14.1%  100.0%
VENEZUELA
Total Agriculture and Agrifood 46.1% 1.4% 15.4% 15.5% 5.2% 16.4%  100.0%
Primary 27.1% 0.6% 30.1% 19.0% 19.2% 40% 100.0%
Food and Agroindustry 53.0% 1.8% 9.9% 14.3% 0.0% 21.0%  100.0%
Recursos Naturales 12.9% 1.5% 6.8% 41.0% 25.3% 12.4%  100.0%
Rest economy 39.7% 7.7% 15.4% 30.1% 0.0% 71%  100.0%
Total 37.6% 5.6% 14.3% 28.5% 4.3% 9.7%  100.0%
COSTA RICA
Total Agriculture and Agrifood 58.4% 6.0% 13.0% 21.5% 0.0% 11%  100.0%
Primary 40.3% 2.6% 23.0% 32.8% 0.0% 1.3%  100.0%
Food and Agroindustry 68.1% 7.8% 7.6% 15.4% 0.0% 1.0% 100.0%
Natural Resources 41.5% 18.5% 11.2% 27.3% 0.0% 1.5%  100.0%
Rest economy 47.0% 14.4% 11.8% 25.4% 0.0% 14% 100.0%
Total 47.0% 14.4% 11.8% 25.4% 0.0% 14% 100.0%

Source: IICA. Based on data from GTAP 5.0 and the SAM of Costa Rica for 1997 (IICA).
Q: gross output ; II: Intermediate Inputs; Lc: remuneration to skified labor; Lnc: remuneration to unskilled labor; K: remuneration to capital; T: land rents; I:
indirect business tax.
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gross output costs than in the Latin American countries (around 30%). Furthermore, in the US
the levels of compensation paid to skilled labor are higher than in the rest of the countries.

The analysis of agricultural linkages, both through the study of the destination of production
and production costs, highlights the importance of agriculture in these countries as a source of
inputs for other industries, a source of foreign exchange and an important generator of value
added. It is also argued here that the income generated by agriculture remains in the rural areas
and plays an important role in creating sustainable rural livelihoods.

Agriculture’s Multiplier Effects

Agricultural linkages were calculated using the methodology described earlier and according
to the technical calculations described in Annex A. For all countries, the SAM is divided into six
accounts® and the capital, governmental and external sectors were chosen as exogenous
accounts. These exogenous accounts facilitate the simulation of policies and external shocks to
the model: changes in demand for exports, changes in government transfers and infusions of
foreign investment, among others. The multiplier model made it possible to explore the impact
of various exogenous changes on the economy: for example, on local supply, income, its
distribution among households, the structure of institutional expenditure and capital flight.

For the purposes of this document, the multipliers are summarized in Annex D, which
includes the results for the 11 countries.

Multiplier effects on production

Annex D contains tables for each country with the SAM multipliers. The analysis of multipliers
shows that each additional unit demanded from the primary sector produces strong impact on other
sectors, generating a multiplier effect on the total output of the economy. This effect ranges from
3.076 additional units in Canada, to as many as 5.495 in Argentina. If we compare the multipliers
for agriculture with those for other sectors of the economy for the 11 countries, we see that the
multipliers for agriculture are similar to those for other sectors. This contradicts the accepted wisdom
that agriculture has fewer effects than other activities, especially the industrial sectors.

It was also estimated that every additional unit produced in the primary agricultural sector,
significantly increased production in the food sector (from 0.16 in Canada to 0.73 in Argentina)
as well as in the agroindustrial sector (from 0.10 in Canada to 0.56 in Argentina).

23. (1) Activities or Production Account; (2) Commodities Account; (3) Factor Accounts (includes Labor and Capital Remunerations
Accounts); (4) Institutional Account (disaggregated into different socioeconomic groups: households, companies and government);
(5) Capital Account; and, (6) Rest of the World Account.
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Multiplier effects on the generation of value added and income

The multiplier effect on the generation of value added for all the countries in the study is
shown in the tables in Annex D. Every additional unit of primary agricultural production
demanded also has a very positive effect on factor payments (labor, capital and land): from US$
1.421 in Canada, to US$ 3.34 in Argentina. Except for Canada and Brazil, unskilled labor
remuneration is higher in the agricultural sector than in other sectors of the economy, ranging
from US$ 0.58 in Peru up to US $ 1.30 in Argentina.

Every additional dollar of demand for primary agricultural production generates an increase
in household incomes, ranging from US$ 1.42 in Canada to US$ 3.34 in Argentina. This statistic
is extremely important, given that agriculture generates more household income than other
industries. In the case of Peru, the multiplier effect of agroindustry is slightly higher than that
of the primary agricultural sector.

Analysis of the multipliers also reveals that every dollar of government funds transferred
to household incomes* generates another US$ 1.50. Of this, 78 cents is in the form of capital
remuneration, 4 cents in land rents and 68 cents in the form of labor remuneration (47 and 21
cents for unskilled and skilled labor, respectively). The industries that benefit most from
increased demand vary from country to country, but those that benefit most from government
transfers of income to households are commerce and sales (multiplier of 0.41), real estate and
rents (0.17), administrative services provided by the state (0.16) and foods produced from fish,
vegetables and fruits (0.15).

Multiplier effects in the case of Costa Rica

In the case of Costa Rica, it was possible to conduct an even more exhaustive analysis. The
availability of a social accounting matrix with more detailed information about institutions and
factors of production made it possible to define agriculture’s role in rural economic development.
For Costa Rica, the agricultural sectors of green coffee, livestock, tobacco, meat and milk
production, sugar and ripe coffee, produce multipliers of more than 2, which means that a one-
dollar increase in demand produces more than one extra dollar in the other industries. These
multipliers are only surpassed by the multipliers for construction, services and administrative
services (see Annex D, Table of SAM Multipliers for Costa Rica).

The coffee, sugar, livestock and milk sectors make high payments to rural labor, while
tobacco makes a higher contribution to urban wages. Specifically, a one-dollar increase in
production in the green coffee sector generates 20 cents of urban labor, 45 cents of rural labor,
4 cents of taxes and 84 cents as capital profits (including land rents).

Similarly, every additional dollar of production of green coffee in Costa Rica (for example,
as a result of increased demand for export coffee), generates an increase of US$ 1.18 in family

24. This is shown in “Private” account multipliers in the Tables of Annex D. This is the multiplier for shocks or external injections
of income to households (private account).
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incomes. This multiplier is the second highest, surpassed only by the multiplier for the services
sector. Other sectors that generate high multipliers for family incomes are ripe coffee, unprocessed
tobacco, livestock, bananas and sugar.

Finally, in the case of Costa Rica it was also possible to estimate the effects of a direct transfer
of funds from the government to households. Every dollar transferred to households would
generate another 99 cents of value added: 22 cents in urban labor remuneration, 16 cents in rural
labor remuneration, 54 cents in capital profits and 3 cents in taxes. The sectors that would benefit
most by increasing their output are: chemicals (0.24), social, community and personal services
(0.22), meat and milk production (0.21) and other manufactured products (0.15). Although
additional information on capital ownership between rural and urban areas is not available, the
foregoing analysis indicates that direct income transfers from the government to households could
seriously affect the distribution of income between rural and urban households, giving higher
remuneration to urban territories, higher payments to urban labor, and bringing more benefits
to urban industries and families.

The extensive analysis conducted for Costa Rica underscores the importance of disaggregated
SAMs that clearly specify institutions such as rural and urban households, for example. On this
point, it is essential to analyze the sectors in a more disaggregated manner, since some linkages
may be underestimated or the multiplier of a particular sector may be greater. Furthermore, as
we can see in the case of Costa Rica, specific activities, even within the same sector, may affect
the economic balance between regions in very different ways. Thus, the better we understand
how these differences affect the regions, the better the decision-making process will be and the
better our ability to evaluate the impact of policies.

Policy simulations and analysis

The analysis of multipliers using the SAM system is complemented in the following section
with a series of simulations performed to demonstrate the usefulness of this instrument in the
analysis and design of public policy®.

The first simulation is of an aggregate change in agricultural exports and an infusion of
investment in all the countries studied, followed by simulations of changes in the specific
exports of some key agricultural and agroindustrial sectors.

Impact of a change in the exports of the agricultural aggregate

A first simulation is based on an analysis of the effects generated in the countries by a growth
in exports of the extended agricultural sector (including the primary, food and agroindustry
subsectors). Such an increase is considered exogenous, i.e. due to a hypothetical increase in demand

25. For a detailed explanation of the methodology used to carry out the simulations, refer to Annex A in the Model of multipliers
and simulations.
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for products on the part of the leading importers or by any other factor that produces a 10% growth
in exports of agriculture and agrifood.

Table 6 shows that this impact generates an initial boost to the economy, ranging from $95
million in Venezuela to nearly $11,600 million in the United States. This amount varies
according to structure and value of each country’s exports. If we consider the effect that this
shock will have on the economy, taking into account the fact that the agricultural sector has strong
production chains and is very closely linked to the rest of the economy, we find the total impact
on the economy ranges from 0.23% growth for Venezuela to 2.72% for Uruguay. In other words,
the total impact of the initial shock, which is traditionally used to measure the effects on the
agricultural sector, is multiplied by 2.6 times for Canada and by up to 5.7 times for Argentina.

The simulation also makes it possible to predict the effects on the generation of household
or family income. In this case, the increase ranges from 0.20% in Venezuela to 2.52% in Uruguay,
a pattern very similar to that for the overall effect on the economy. One obvious result, which
is also consistent with what we have discussed so far, is that the factor of production that benefits
most in all the countries is land, showing increases of more than 4% in the case of Uruguay and
Canada.

TABLE 6
Effect of a 10% increase in agriculture and agrifood exports by country,
as a percentage of growth by item
Argentina Brazil Canada Chile Colombia  USA  Mexico Peru Uruguay Venezuola
Initial injection into 1,480 1,978 5332 655 522 11,585 1,833 278 229 g5
the economy* 0.27% 0.13% 0.48% 0.48% 0.31% 0.08% 0.27% 0.26% 0.74% 0.06%
Total effect
on the economy 155% 0.71% 1.26% 0.02 1.19% 0.34% 0.86% 0.94% 272% 0.23%
Total effect/
Initial injection 5.7 54 26 34 39 42 32 37 3.7 37
Effect on
household income 151% 067% 1.13% 1.48% 1.17% 031% 0.83% 0.95% 252% 0.20%
Factor payments
Land 299% 1.54% 460% 361% 3.09% 213% 1.86% 1.92% 4.06% 0.57%
Unskilled Labor 1.55% 0.64% 1.22% 1.65% 1.26% 0.32% 0.93% 093% 2.76% 0.24%
Skilled labor 122% 0.52% 1.00% 1.13% 0.86% 0.27% 0.60% 057% 2.18% 0.18%
Capital 1.46% 0.71% 1.07% 1.37% 1.07% 032% 0.79% 0.97% 2.36% 0.19%
Natural Resources  1.07% 0.76% 1.11% 219% 0.65% 0.34% 0.45% 1.09% 3.70% 0.08%

Nets: * Datum in US$ milion and as growth rate.
Seurcs: IICA with data from the Annexes.
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A common denominator in all the countries studied is that the increase in unskilled labor
remuneration is greater than for skilled labor. This difference is greatest in Peru, where the
increase in unskilled labor remuneration is almost double that for skilled labor.

Furthermore, it is interesting to note that the increase in capital profits follows a similar
pattern to that of labor, since this increase is situated between the growth rate for skilled and
unskilled labor in the majority of the countries, except for Brazil and Peru, where the increase
in capital profits is greater than unskilled labor remuneration.

Impact of a change in investment in the aggregate of agriculture and
agrifood

This simulation considers the effects of increased investment in agriculture and agrifood for
all the countries (illustrated in Table 7). The increase amounts to US$ 100 million and is
distributed between the primary, food, and agroindustry subsectors, in line with the SAM
structure. This increase represents nearly 50% of the sum invested in the sector in 1997. More
detailed calculations showing how this simulation was carried out are included in Annex E.

As shown in this table, the initial boost to the economy resulting from an infusion of
investment in agriculture varies from country to country. The sum of $100 million generates an
impact ranging from 0.01% in the United States up to 3.22% for Uruguay. The overall effect on
the economy of these countries depends on their structure and on the value of their agricultural
investments. Given the strong linkages that exist with the rest of the economy, the effect of this
capital injection is multiplied by 2.5 times in the case of Canada up to 5.5 times in Argentina.

TABLE 7
Effect of a US$100 million increase in investment by country, as a percentage of growth by item
Argentina Brazil Canada Chile Colembia USA Mexico Peru Uruguay Venezuela
Initial injection into
the economy 0.18% 0.07% 0.09% 0.73% 0.59%  0.01% 0.15% 0.93% 3.22% 0.66%
Total effect
on the economy 1.00% 0.34% 0.23% 2.41% 2.24% 0.03% 048% 3.37% 11.74% 2.42%
Total effect/ Initial
injection 5.5 52 25 33 3.8 38 32 36 3.6 36
Effect on
household income 1.02% 0.34% 0.21% 2.24% 2.17%  0.02% 049% 3.56% 11.78% 2.14%
Factor payments
Land 1.07% 0.87% 0.36% 5.56% 538%  0.03% 1.75% 7.03% 27.82% 6.42%
Unskilled Labor 0.80% 0.32% 0.23% 250% 2.35% 0.03% 0.62% 3.46% 13.39% 2.61%
Skilled labor 0.94% 0.26% 0.20% 1.69% 1.64%  0.02% 0.32% 2.11% 9.34% 1.87%
Capital 0.76% 0.36% 0.19% 2.07% 2.01%  0.02% 042% 3.66% 10.34% 1.97%
Natural Resources  1.02% 0.39% 0.13% 3.36% 1.22%  0.02% 0.32% 4.00% 24.66% 0.84%

Source: IICA with data from the Annexes
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With regard to the generation of household incomes, the pattern is virtually the same as the
overall effect on the economy, ranging from nearly 0.03% in the United States to around 11.8%
for Uruguay.

An analysis of the effects on factors of production remuneration reveals that the biggest
increase in all the countries is for land, with very significant percentages in the case of Uruguay
where land rents increase by almost 30%.

Similarly, the results of the simulation reveal a greater increase in payments made to
unskilled labor vis a vis skilled labor, except in the case of Argentina. It is interesting to note
that in Argentina, Chile, Peru, and Uruguay there is a major impact on natural resource
remunerations, with very significant percentages that are almost as high as land rents, ranging
from 3% in Argentina to 25% in Uruguay.

Simulations in Key Agricultural Sectors

In order to identify and analyze key agricultural sectors in the economies of the Americas,
an initial comparison was made of the percentage of the gross output of each economy represented
by a particular sector, selecting the sectors with high percentages. These sectors were then analyzed
by simulating exogenous impacts to the SAM multipliers model. Thus, dozens of simulations were
performed on the most important sectors. This chapter describes the simulations with the
most significant effects, particularly on incomes, helping to pinpoint key agricultural sectors.

Increase in cofffee exports

A 10% increase in external demand for coffee from Brazil, Colombia, Peru, and Costa Rica
has a very different impact on each country. This impact generates an initial boost to the
economy ranging, in absolute terms, from $41 million in case of Costa Rica and Peru to
nearly $275 for Brazil; in percentage terms, it varies from 0.02% for Brazil to 0.19% for Costa

Rica. It is also evident that this sector has greatest importance for Costa Rica and Colombia,
see Table 8.

The overall effect on growth of the economy goes from 0.05% for Peru to 0.60% for Costa
Rica. With respect to the initial injection, we can see that this impact is multiplied by 1.4 times
in Peru and by 4 times in Colombia. At the same time, income generation increases by nearly
0.10% in Brazil and Peru, and by around 0.6% for Costa Rica and Colombia. The growth in factor
of production remunerations would also be much higher for these last two countries.

In the case of Costa Rica, an initial infusion of nearly $42 million generates $63 million in
private income, which is distributed as follows: $35 million in capital profits, $19 million in rural
labor remuneration and $9 million to urban labor (see Annex F). Table 8 shows that payments
to rural labor increase by 0.75%, almost three times the increase shown by urban labor
remunerations (0,28%) and higher than the increase in capital profits (0.63%).
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TABIE 8
Effect of a 10% increase in coffee exports by country, as a percentage of growth by item
Brazil Coiombia Peru Costa Rica
Initial injection into the economy* 275 226 41 42
0.02% 0.13% 0.04% 0.19%
Total effect on the economy 0.08% 0.53% 0.05% 0.60%
Total effect/ Initial injection 34 40 14 3.2
Effect on household income 0.08% ' 0.57% 0.06% 0.56%
Factor payments
Rural Labor - - - 0.74%
Urban Labor - - - 0.28%
Capital 0.10% 0.53% 0.03% 0.63%
Land 0.38% 2.04% 0.55% -
Unskilled Labor 0.07% 0.63% 0.13% -
Skilled labor 0.04% 0.29% 0.01% -
Natural Resources 0.07% 0.22% 0.01% -

Note: * Datum in US$ million and as growth rate.
The data for coffee exports was taken from the FAO (for Costa Rica, the datum of the SAM was used).
Sourcs: lICA with data from the Annexes.

The results for Costa Rica confirm the importance of coffee, in quantitative terms, for the
well-being and development of the country’s rural communities.

With respect to factor payments in the other three countries, it is clear that land is the factor
showing the most significant increase, as much as 2.04% in the case of Colombia. Moreover, as
expected in a purely agricultural sector, unskilled labor benefits more than skilled labor. Another
striking result is that in Colombia and Peru the increase in factor payments to labor is greater
than for capital.

Increase in exports of fruits, vegetables and nuts.

A simulation was carried out for Argentina, Chile, Colombia, Mexico, Uruguay and Costa
Rica. Table 9 shows that a 10% growth in exports of fruits and vegetables brings an initial
injection of less than 0.10% in the economies (for Costa Rica the figure is 0.48%). The overall
effect on the economy of the selected countries is multiplied by around three times for
Argentina, Chile, Colombia, Mexico, and Uruguay. For Costa Rica the initial impact is
increased by about twofold.

Once again, in is interesting to note the impact on private income, which is nearly 0.10% in
these countries. However, the figures for Costa Rica and Chile are 1.05% and 0.30% respectively.

If factor of production remunerations are analyzed, the results are very similar to those shown
in the previous simulations: land benefits most (increasing by 1.56% for Chile) and unskilled
labor benefits more than skilled labor.
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TABLE 9
Effect of a 10% increase in vegetable. fruit and nut exports by country. as a percentage of growth by item
Argentina  Chile  Colombia Mexico Uruguay Costa Rica
Initial injection intothe economy* 82 112 52 207 7 106
0.02% 0.08% 0.03% 0.03% 0.02% 0.48%
Total effect on the economy 0.08% 0.27% 012% 0.11% 0.09% 1.05%
Total effect/ Initial injection 54 33 39 35 42 2.2
Effect on household income 0.09% 0.30% 013% 0.13% 0.09% 1.05%
Factor payments
Rural Labor - - - - - 1.26%
Urban Labor - - - - - 0.64%
Capital 0.08% 0.26% 012% 0.10% 0.08% 1.18%
Land 0.27% 1.56% 045% 0.67% 0.25%
Unskilled Labor 0.09% 0.36% 0.14% 0.18% 0.10%
Skilled labor 0.07% 0.14% 0.06% 0.07% 0.07%
Natural Resources 0.05% 0.13% 0.05% 0.06% 0.05%

Note: * Datum in US$ million and as growth rate.
Source: ICA with data from the Annexes.

The simulation for Costa Rica reveals that the increase in rural household incomes (1,26%)
is double that of urban households (0.64%), once again underscoring the importance of agriculture
for rural communities.

Increase in exports of wheat, corn and oils

This simulation was carried out for Uruguay and Argentina. Table 10 shows that for both
economies, the overall effect of increased wheat exports is nearly five times greater than the initial
effect (injection). The impact on household incomes is also greater in Argentina than in Uruguay.

It is interesting to note that for Argentina, the effect on the economy, on household incomes
and on factor payments of a 10% increase in exports of corn, barley, oats and other grains, is
practically equal to that generated by an identical growth in wheat exports.

Increase in exports of oilseeds and oleaginous crops

The simulation carried for the oilseeds and oleaginous crops sector in Brazil, Canada,
Uruguay and the United States reveals that a similar impact is to be expected in all the
countries; a 10% growth in exports produces an increase of between 0.03 and 0.05% in the
countries’ total output. Households benefit from income increases ranging from 0.03 to 0.05%.
However, factor of production remunerations stemming from increased output are not the
same for all countries. For example, in Canada and the United States, the percentages are higher
for land rents (0.71% and 0.50% respectively). This suggests that land is a more limiting factor
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TABLE 10
Effect of a 10% increase in wheat and corn exports by country, as a percentage of growth by item
Uruguay (wheat) Argentina (wheat) Argentina (corn**)
Initial injection into the economy* 4 149 141
0.01% 0.03% 0.03%
Total effect on the economy 0.06% 0.15% 0.14%
Total effect/ Initial injection 43 56 54
Effect on household income 0.06% 0.17% 0.16%
Factor payments
Capital 0.06% 0.16% 0.14%
Land 0.18% 0.46% 0.47%
Unskilled Labor 0.07% 0.16% 0.15%
Skilled labor 0.05% 0.14% 0.13%
Natural Resources 0.04% 0.11% 0.09%

Note: * Datum in US$ x million and as growth rate.
** Includes corn, barley, oats and others.
Source: lICA with data from the Annexes.

in both of the North American countries than in Brazil and Uruguay, in the case of a possible
increase in exports (see Table 11).

With respect to factor of production payments, very similar results are evident for the
wheat-corn simulations and the oilseeds simulations, despite the fact that these were
conducted for different countries. In the three cases described, we find two related results.
Firstly, as is to be expected, land payments increase more in relation to other factor of
production remunerations. Secondly, the benefits for unskilled labor are slightly greater than

TABIE 11
Effect of a 10% increase in oilseed exports by country, as a percentage of growth by item
Brazil Canada Uruguay USA
Initial injection into the economy* 159 134 4 778
0.01% 0.01% 0.01% 0.01%
Total effect on the economy 0.04% 0.03% 0.05% 0.03%
Total effect/ Initial injection 41 28 41 48
Effect on household income 0.05% 0.04% 0.05% 0.03%
Factor payments
Capital 0.05% 0.04% 0.05% 0.03%
Land 0.22% 0.71% 0.14% 0.50%
Unskilled Labor 0.04% 0.03% 0.06% 0.03%
Skilled labor 0.02% 0.02% 0.04% 0.02%
Natural Resources 0.04% 0.02% 0.03% 0.03%

Note: * Datum in US$ million and as growth rate.
Source: lICA with data from the Annexes.
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for skilled labor, though in all three cases the difference between skilled and unskilled labor
is not as marked as in the cases of coffee and fruits and vegetables.

Simulations in Key Agroindustrial Sectors

In order to identify and analyze key agroindustrial sectors in the economies of the Americas,
the same procedure was followed with the agroindustrial sectors. This section describes the
simulations with the most significant effects.

Increase in exports of textiles and clothing manufactures

Four countries were analyzed in the light of a hypothetical 10% increase in external demand
for textiles and clothing: Colombia, Mexico, Uruguay, and Costa Rica. This growth in exports
generates an overall effect in the economies of Colombia, Mexico and Uruguay that is three times
the initial injection. For example, an initial injection of 0.19% in the Uruguayan economy (resulting
from a 10% growth in textiles and clothing exports) increases domestic output by 0.31%. In case
of Costa Rica, an initial injection of 0.26% increases national output by 0.37%. (See Table 12).

The impact of increased textile and clothing exports on household incomes ranges from a
0.14% growth in Colombia to 0.67% in Uruguay. As expected, the pattern is very similar to the
overall effect on the economy.

Meanwhile, the impact on factor of production payments for Colombia, Mexico, and Uruguay
varies for each country. In Colombia, on the one hand, the greatest increase is seen in unskilled

TABIE 12
Effect of a 10% increase in exports of manufactures of textiles and wearing apparel by country,
as a percentage of growth by item
Colombia Mexico Uruguay  Costa Rica

Initial injection into the economy* 75 746 59 57

0.04% 0.11% 0.19% 0.26%

Total effect on the economy 0.17% 0.34% 0.69% 0.46%

Total effect/ Initial injection 39 3.0 37 18

Effect on household income 0.14% 0.31% 0.67% 0.37%
Factor payments

Rural Labor - - - 0.44%

Urban Labor - - - 0.39%

Capital 0.15% 0.33% 0.69% 0.33%

Land 0.12% 0.29% 0.78% -

Unskilled Labor 0.16% 0.30% 0.64% -

Skilled labor 0.10% 0.21% 0.57% -

Natural Resources 0.06% 0.18% 0.39% -

Note: * Datum in US$ million and as growth rate.
Sowrce: |ICA with data from the Annexes.
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labor (0.16%), while in Mexico, it is capital (0.33%), and in Uruguay it is land (0.78%). However,
a common element in all three countries is the greater increase in payments to unskilled labor
in relation to skilled labor.

The unique characteristics of Costa Rica’s SAM make it possible to study the patterns of income
distribution. This reveals that of the $43 million generated by this shock for household incomes,
around $18 million goes to capital profits, $12.5 to rural labor and $11.5 million to urban labor,
see Annex F. In terms of growth, rural income grows by 0.44% while urban income grows by 0.39%,
as shown in Table 12.

In this case, the performance of rural and urban incomes is very similar, contrasting with
the situation in primary agricultural sectors, such as coffee and fruits and vegetables where,
as we have already seen, the difference in the distribution of household incomes is more
marked and favors rural incomes.

Increase in the exports of timber and paper manufactures

The simulation included Canada, Chile and Mexico. In this case we find that an increase in
exports of wood-based products represents an initial injection ranging from 0.14% in Mexico to
0.42% in Canada. For these three countries the overall effect on the economy resulting from the
initial boost is multiplied by about three times. The impact on incomes is practically the same
as the total effect on the economy. (See Table 13).

Table 14 shows a simulation performed for exports of manufactured paper products for Canada
and Chile, where the initial impact on the economy as a whole is multiplied almost threefold.
In this simulation, both the economy and incomes grow by nearly 0.40% in Canada and by around
0.20% in Chile, respectively.

TABLE 13 TABIE 14
Effect of a 10% increase in exports Effect of a 10% increase in exports
of manufactures of wood by country, of manufactures of paper and paper products
as a percentage of growth by item by country, as a percentage of growth by category
Canada Chile  Mexice Canada  Chile
Initial injection into the economy* 1585 77 273 | Inktial injection into the economy* 1617 104
0.14%  006%  0.04% 0.15%  0.08%
Total effect on the economy 042%  0.19%  0.14% | Total effect on the economy 041%  0.24%
Total effecy/ Initial injection 30 34 34 | Total effect/ Initial injection 28 31
Effect on househoid income 039%  0.19%  0.14% | Effect on household income 040%  023%
Factor payments Factor payments
Capital 034% 022%  0.16% Capital 042%  025%
Land 022% 0.13%  0.12% Land 021%  0.15%
Unskilled Labor 046% 0.17%  0.12% Unskiled Labor 040%  021%
Skilled labor 033%  0.12%  0.08% Skilted labor 038%  0.15%
Natural Resources 050% 0.12%  0.12% Natural Resources 027%  0.11%

Note: * Datum in US$ milion and as growth rate.
Source: IICA with data from the Annexes.
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With regard to factor payments, in the case of wood and paper products it is interesting to
note that unskilled labor benefits more than skilled labor. This is the same result obtained in
all the cases analyzed in this document.

At the same time, the results of the simulation conducted with manufactured paper products
show that payments to capital is the factor of production with the greatest increase, whereas
in the case of the wood (Canada is the exception), the increase is greatest for natural resources.

The results obtained on hypothetical changes, both in the general sectors and in key
agricultural and agroindustrial sectors, show that in order to improve the well-being of
communities it is essential to provide incentives, investment and support for the agricultural
sector of the economies of the Americas.



4. CONCLUSIONS

he study has clearly demonstrated the importance of the value added of the agricultural

production chain to the domestic economies of all the countries in the Americas, thus
correcting the traditional skewed view of agriculture’s contribution and its potential for
economic development. The study validated the methodology in 11 countries and highlighted
the role of agriculture as a supplier of inputs, a generator of value added and foreign exchange
earnings, and an important factor in the redistribution of income.

When analyzing agriculture’s true contribution to our countries’ economic development, the
analytical framework of SAM multipliers makes it possible to factor in considerations related
to the generation and use of income, since it provides policymakers with indicators of the
effects on labor, capital, land, and household incomes. This information is important when
negotiating development strategies, since it makes it possible to identify sectors that not only
have a significant multiplier effect on production, but that can also have important effects on
the distribution of the income and the value added generated.

The application of these methods to measure agriculture’s true contribution to the economy
gives us a better understanding of its importance to development. This, in turn, makes it
possible to improve decisions regarding investments and policy-making for agriculture, so that
they contribute more effectively to development and poverty reduction.
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(GLOSSARY

ProbucTioN

Gross Domestic Product (GDP) is the market value of the final goods and services produced
in a country during a given period of time. The Primary Sector or Agricultural GDP is defined
as the production of agriculture, forestry, and fisheries. Agriculture and agrifood Ag GDP
includes the primary, food and agroindustrial subsectors.

Disposable National Income measures the country’s disposable income for final consumption
and net savings. Value added is understood as the value of payments made to the factors of
production, generated by a productive process. Full-Employment Output measures the
output of the economy when unemployment is at its natural or normal rate.

DemMAND

Gross output is the total sum of value of goods and services produced in a country during a
given period of time: including inputs and final goods and services. The concept of gross output
is sometimes confused with Gross Domestic Product (GDP). The difference between both is that
to estimate the GDP is the value of inputs used in the production is subtracted from gross output.

Intermediate Demand consists of the value of the production of goods and services of a
given sector that is demanded as input by other sectors of the economy. Investment is defined
as expenditure on equipment and infrastructure that is used repeatedly or continucusly to produce
goods and services, as well as the stock of business inventories.

Private Consumption or final consumption by households consists of consumer goods or services
acquired by individual households, either by purchasing them or through social security
transfers received in kind. Government Consumption is the value of spending on consumer
goods or services by government departments or institutions. Imports of goods and services consist
of purchases, exchanges (barter), gifts or donations of goods and services by residents from non-
residents. Exporis of goods and services consist of sales, exchanges, gifts or donations of goods
and services by residents to non-residents.

Consumption of Intermediate Inputs is the value of goods and services consumed as input
by a production process, i.e. it includes the goods and/or services that are transformed or are
consumed in the productive process. Indirect business taxes are obtained by subtracting the
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subsidies granted by the government from the total of the taxes that the government receives
from production.?

SociaL ACCOUNTING MATRIXES

An Input-output Matrix (IOM) basically describes the existing structural interdependence ‘
between the various sectors or industries, and for this reason it mainly considers the total of ‘
real intermediate transactions in the economy.

A Social Accounting Matrix (SAM) is a database that consistently represents, in matrix format, |
all flows of goods, services and income between all agents of the economy within a period of

reference. A SAM presents the structural characteristics of the economy in an explicit and detailed |
manner. 1

Walrasian Equilibrium is a balance in which supply is equal to demand for each and every
one of the markets in the economy. A Computable General Equilibrium (CGE) Model based
on the SAM presupposes a General or Walrasian Equilibrium. The CGE models use non-linear
programming to solve a system of behavioral equations and to find a vector of equilibrium prices.
This model could dynamically simulate the effects of policies on the economic system.

Endogenous Variables are variations that are determined only by the relationships within the
model, while Exogenous Variables are those that vary due to external changes of the model.
Comparative Static is the study of how economic variables respond to changes in the
environment. The idea is to compare the current situation with the one that would be created

when all possible adjustments have been made, i.e. comparing one situation of equilibrium with
another.

LINKAGES AND MULTIPLIERS

In relation to backward linkages, the analysis is based on the premise that in order to
produce more in a given sector, it is necessary to purchase inputs from other sectors, This is known
as direct input requirements. But in order to supply these inputs, the different sectors of the
economy must also use inputs from other activities, and so the process is repeated, creating a
long chain of what are termed indirect input requirements. The aim is to calculate the total of
input requirements, both direct and indirect. This process also generates changes in factor of
production payments, in national income and in its distribution.

Forward linkages occur when the output of a given sector is or may be utilized as input by
several or many of the other sectors of the economy. As capacity increases in a sector with strong
forward linkages, the supply of inputs for other sectors will increase. Or, viewed from another
perspective, these linkages indicate to the extent to which demand in other sectors of the

26. The importance of the use of this accounting framework was discussed by Pyatt (1991).
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economy sectors should be expanded in order to absorb an additional unit produced in a given
sector, for example, agriculture.

Multipliers are a series of measures that describe the relationships inherent to the SAM
based on technical calculations. Thus, we have the multiplier for demand (backward linkages),
and the multiplier for a uniform expansion of supply (forward linkages).

OTHERS TECHNICAL DEFINITIONS

A Function of Production is defined as the relationship between the quantity of factors used
to produce a product, and the amount of that product that is produced. Relative Price is defined
as the price of a product compared with other prices of the economy. Marginal Propensity to
Consume is the proportion of additional income spent by an economic agent (households)
instead of saving. Average Propensity to Consume is the average percentage of consumption
by an economic agent instead of saving. Elasticity of Substitution measures the extent to which
a variation in the level of supply and demand for a product responds to a variation in its price.
Income Elasticity measures the extent to which the level of demand for a product responds
to variations in the income of consumers.
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METHODOLOGY

Social Accounting Matrix

A Social Accounting Matrix (SAM) is a database that represents, consistently and in a
matrix format, all the flows of goods, services, and income among all the agents in an economy
during a given reference period (Ferri and Uriel, 2000). As an analytical tool, SAMs have
become the best instrument available for studying the characteristics of economic development
processes, and key aspects and questions related to them (Alarcon, in Adamson et al., 1999).

These matrixes were developed in the mid-1970s to provide an information system that could
be used to analyze employment opportunities and income distribution (Pyatt and Thorbecke,
1976). Initially, they were constructed to evaluate economic policies in developing countries (Pyatt
and Round, 1985) but they are now also used in developed countries, as an instrument for
analyzing fiscal, trade and other policies.?’” They are an extension of the input-output model
developed by Wassily Leontief in the 1930s, which includes, besides the structure of production,
data on income distribution and the demand from institutions.

The first distinctive feature of a SAM is the definition of an exhaustive and mutually
exclusive set of socioeconomic groups linked to the productive sphere (in respect of both income
and expenditure). The main reason why a SAM is used in this study is that it emphasizes real,
intermediate economic relationships. The system of national accounts, on the other hand,
describes the end results of the economy. Thus, the growth of different branches of activity
generates income for the different households according to the production factors they possess.
The resources of these households spend on consumption also create demand for goods from the
different production sectors of the economy. Of course, the database also considers the income
and expenditure of other institutional sectors (the government, firms, and the rest of the

27. To present economic transactions in a matrix format, three conditions must be met: 1) all the matrix’s rows and columns are
defined symmetrically, with each account, defined by a row and a column of the matrix, used to record the transactions of a
given agent; 2) each transaction is entered in a single cell of the matrix, using the accounting concept of double entry and showing
that the expenditure of one agent is the income of another; and, 3) for each of the accounts in the matrix, the sum of each row
(income) is the same as the sum of each column (expenditure).
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world). Therefore, it complements the primary income of households with the different
redistributive mechanisms that exist in the economy. In other words, a SAM is used to explain
the structural interdependence among the sectors of a given economy, emphasizing the
relationships established among the agents of production, and the relationships between these
agents and the users of the finished products (Astori, 1990).

Thus, a SAM provides information about the entire economic structure of an economy. It can
be used to ascertain a country’ gross domestic product or value added, as well as the contribution
that each economy activity and factor of production makes to the value added. It is also possible
to obtain information about per capita income, income distribution among households, and the
source of income (be it local or external); the economy’s dependence on other countries; the weight
of national and international remittances in the population’s income; and other matters of interest.
In other words, a SAM is not a set of isolated data, but a comprehensive and integrated
analytical system (Adamson et al., 1999). SAMs have not only been used to describe these
structural relationships, however; they can also be used to plan their future evolution.

Schematically speaking, a SAM is a squared matrix? in which each sector or account has its
own row and column. Expenditures are listed in the columns and income in the rows. As each
account must balance, the totals for the row and the column are the same.

The way in which production sectors are disaggregated within a SAM will depend, firstly,
on the objectives sought, and, secondly, on the quantity and quality of the available information
that exists.This second point is the biggest limiting factor in analyses carried out using such
instruments.

Another advantage of this instrument is that, through extensions, information can be
incorporated about the use of natural resources and pollution processes, as well as social

indicators, by means of a module of basic needs and another of social indicators (Adamson et al.,
1999).

In short, the main reasons why SAMs are very interesting to use are (Alarcon, in Adamson
et al., 1999):

1. Their comprehensiveness: they reflect the total circular flow of the entire economy.

2. Their consistency: they obey the Walrasian rule of general equilibrium; for all accounts,
the total for the rows is identical to the total for the columns.

3. Their transparency: they make it possible to objectively establish the socioceconomic
structural relationships of the economy studied.

4. Their flexibility: they can be used to develop Computable General Equilibrium Models
(CGE)® or to extend them, including demographic data or social and environmental
indicators, or both. Thus, relevant additional modules can be introduced.

28. These can be used to simulate the integral effects of different policies (e.g., economic, social and environmental policies). They
are based on a series of equations that characterize the performance of the economic sectors described in the accounts of a SAM,

where the expected performance of these sectors, the restrictions of the system and the conditions needed for equilibrium should
be spelt out.
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In a SAM, there are six kinds of accounts: activities, commodities, factors, institutions
(households, firms and government), capital, and the rest of the world. Table 1 shows the basic
structure of a SAM.

TABLE 1. BASIC STRUCTURE OF A SAM

Activities | Commodities Factors | Private Governmen{ Capital | Rest of | Total
the
World
Activities Groes Output Exports | Total
value
production
Commodities | Intermediate Private Government | Private Domestic
Consumption Consumption | Consumption | and Public Aggregate
Investment Demand
Factors Salaries + Factors
capital Remunera-
earnings tion
Private Income, Transfers Foreign Private
. labor and Transfers | Income
capital
Government | Indirect Tariffs Social Direct Taxes Foreign Gov.
Taxes Security Transfers | Income
Contribu-
tions
Capital Private Government Foreign | Total
Savings Savings Savings Savings
Rest of the Imports Payment Payment Income
World Interest & Interest & from RoW
Other Other
Total Total Value | Aggregate Remune- | Private Government | Total Payments
of Supply ration Expenditure | Expenditure | Investment | to RoW
Production Factors

The commodities accounts can be seen as the domestic market for products (intermediate
consumption). These accounts purchase (column) imported and domestic products, paying
indirect taxes and tariffs (subsidies) on imports. The income (row) is derived from the sales, in
the domestic market, of intermediate products to the activities, final consumption of goods by
families, government consumption, investment and export demand.

The factors accounts include capital and labor. They receive (row) payments from the sale
of their services to the activities, in the form of wages and capital earns. These are distributed
(column) to the households as labor income or dividends (net factor income) and undistributed
corporate profits after paying taxes.

The institutions account includes households, firms and the government, usually with the
households disaggregated into different socioeconomic groups. Household income includes the
net factor income described previously and transfers from other households, the government,
the firms, or the external sector. Household expenditure is made up of consumption and income
taxes, with residual savings transferred to the capital account. The firms receive retained
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earnings and dividends gained abroad, spend on taxes and transfers, and the residual savingis
included in the capital account. The government account makes outlays to purchase products,
in addition to the transfers to different institutions, and what is left (savings/deficits) is entered
in the capital account. On the income side, the government receives the different taxes and
transfers from the external sector (net borrowing).

The capital account is identified independently, and contains the savings of institutions and
the external sector. This provides the financing for capital formation and changes in the
inventory (investment).

The last account is used to record the transactions that take place between the domestic
economy and the rest of the world. The economy receives income from the external sector as

payment for exports, and pays for imports. Likewise, a net payment is received from abroad for
some factors, and the debt is serviced.

Relationships and characteristics inherent in a SAM

It is possible to distinguish between two types of measures in the relationships and
characteristics inherent in a SAM. On the one hand, there are those based on the direct
calculation of ratios, which include the “technical coefficients of production” (Leontief coefficients),
meaning the ratios between the purchases that sector j makes from sector i, and the total
production of j. Another series of measures on the subject are the linkages of demand (supply),
meaning the percentage of purchases (sales) of each activity to the rest of the economy with regard
to the total intermediate purchases (sales) of the economy; and the Chenry and Watanabe
coefficients, which measure the strength of forward and backward linkages among the branches
of activity, calculated as the proportion of a sector’s purchases and intermediate sales with respect
to the sector’s total purchases and sales.

There is also a series of descriptive measures of the relationships inherent in the SAM called
multipliers which are extensions to the Input-Output multipliers methodology. In Input-output
models, there are two types of multipliers: backward and forward multipliers. Backward
multipliers are computed using the Leontief Inverse Matrix (LIM) that uses an input-output
coefficients matrix. Meanwhile; forward multipliers are computed using a LIM that uses a
supply coefficients matrix®. SAM multipliers extent the calculation of the backward multipliers
to include value added and income distribution in what is referred to as the matrix of SAM
coefficients (Adelman and Robinson, 1986). The inverse of this matrix of SAM coefficients
yields the multipliers of an external injection for sector j-th under the column j-th. This vector
of multiplier present the own multiplier in the j-th raw which measure the additional demand
generated on the j-th sector. The other multipliers of the vector measures the capacity of the

different sectors for transmitting throughout the production structure a unit increase in the final
demand of activity j;

29. A matrix of supply coefficients is obtained by dividing the row of intermediate inputs supply by the total supply of a sector and;
the input-output coefficient matrix is obtained by dividing the row of intermediate inputs by the total of each column.
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The first type of measures described help to obtain an approximation of the importance of each
activity in the economic system as a whole, since they measure simply the direct contribution of
the given industry to the total production of each sector, and of the economy. The second type of
measures calculate the importance of each production activity in the economy, considering not only
their direct contribution to production, but also their indirect contribution (which results from being
the “supplier” of “suppliers” of other production activities), included in the LIM coefficients.

SAMs are also a complete database that can be used to develop different models, which in
turn make it possible to conduct analyses of the impact of changes in policy and variables that
are regarded as exogenous (international prices, foreign investment, exports). Build upon
mathematical formulations, a SAM-based model shows the flows that exist among all the
components of an economy, as well as those that occur between it and its environment (i.e. with
its surroundings). These models, then, should reproduce the original data of the SAM according
to the functional relationships that it contains (calibration of the model). Once the calibration
has been carried out, it will be possible to use the model to simulate the effects that different
policy scenarios would have on the economic structure of the country in question (e.g., a trade
negotiation package). In practice, such effects are evaluated by comparing the initial data (the
original SAM or the data of the model that reproduce it) with the results of the simulation exercise
performed using the model.

Multiplier and simulation model

The valuable statistical data that SAMs provide, and the accounting relationships derived
from them, make it possible to study in greater depth, without the need for complicated
modeling, the consequences that a variation in any of the accounts have on production, the use
of factors, and the distribution of income, in a way analogous to the input-output analysis credited
to Leontief.

Models of this kind are known as linear multiplier models. The methodology used to break
down the multipliers is based on the guidelines provided by Pyatt and Round (1979), Defourny
and Thorbecke (1994), Sadoulet and Janvry (1995), Ferri and Uriel (2000), Adamson et al. (1999),
and others.

Estimates of such models are useful for exploring the impact that various changes in exogenous
variables have on an economy, e.g., on the local supply, income, income distribution among
households, investment, the structure of the expenditure of institutions and capital outflows.

Linear multiplier models are based on the following assumptions: idle production capacity,
fixed prices, linear production functions and fixed proportion (means that the elasticities of
substitution are nil, and production factors are perfect complements), average and marginal and
propensities to consume are equal, income elasticities are unitary).

The first step in constructing multiplier models is to divide the SAM accounts into two groups:

1. Endogenous. These accounts usually include the factors of production, households and
firms, and production activities.
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2. Exagenous. These accounts contain the government, capital, and the rest of the world.
They are used to enter the data for the change that we wish to model and analyze.

The selection of the accounts that make up each group is crucial, since it determines the type
of experiments with economic policies that can be formulated.

Once the accounts have been grouped together, the next step is to standardize the SAM, by
dividing the amount in each cell by the corresponding column total. The resulting matrix

contains the average propensity to expenditure of all the accounts (technical coefficients),
represented by the letter S.

The elements of the S matrix are in the form:

m;

S.

¥ n

mg

i=1

where mj are the elements of the SAM and n is the number of rows in the SAM.

All the payments from exogenous to endogenous accounts are recorded in matrix X. This is
constructed by eliminating the columns of the endogenous accounts and the rows of the
exogenous accounts from the SAM. X is known as the matrix of exogenous injections.

The result of the elimination of the rows and columns of the exogenous accounts of S is the
matrix of endogenous propensities A.

Matrix K is comprised of sub-matrixes A;. The accounts of matrix A are in subgroups: the
accounts of activities are located in the first row; the accounts of production factors in the second;
and household accounts in the third. ¥ Thus, elements i and j of sub-matrix A represent the average
propensity to consume of the endogenous accounts of subgroup i with respect to those of
subgroup k, and the Ajj record the average propensity to consume of the endogenous accounts
of the i-th subgroup with respect to itself.

The SAM multiplier matrix is represented as M, and, just like the Leontief input-output
multipliers, is the result of the matrix operation:
M=I-A
where M is a squared matrix that contains the total effects of the exogenous changes on the
endogenous accounts.
The result of the multiplying matrix M by the vector of exogenous injections yields vector
y. This vector contains the total income of the endogenous accounts:

y=MX=(I-A"X

30. This depends on the characteristics of the SAM utilized.
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When a change is introduced into the transfers of the exogenous accounts to the endogenous
ones, matrix X is modified, which in turn also affects the income of the endogenous accounts
(represented by vector y). The total impact caused by an exogenous change in the endogenous
accounts is obtained by resolving the operation:

Ym=MXm,

where ym is the modified vector of the total income of the endogenous accounts and xm is the
modified vector of exogenous injections.

This operation not only records the total effect of the exogenous change on production, but
also makes it possible to evaluate the total impact on the structure of income and expenditure
of all the institutions in the economy.

M is known as the ex-post multiplier matrix. It contains the information that records all the
multiplier effects of any exogenous induction introduced into the system. In other words, it
indicates to what extent an exogenous injection into the system affects the total income of the
endogenous accounts. This multiplier can be analyzed in more detail by disaggregating it.

The total impacts contained in M can be disaggregated into three types of effects, by means
of a multiplicative process.3! This breakdown shows the iterative process and the relationships
of the circular flow of the economy - that is, the flow between the distribution of income
(factorial and personal) and production, resulting from an exogenous injection of expenditure
into the system (Alarcon, in Adamson et al., 1999). The disaggregated effects are threefold:

i) Intra-group effect. Only reflects the change in the accounts that belong to the group
in which the modification was originally made.

ii) Extra-group or crossed effect. Shows the impact of the accounts of groups other than
the one where the exogenous change occurred.

iii) Inter-group or circular effect. Records the variation in the group that presented the
initial change, after having passed through and affected the other groups of accounts.

For example, if exports of a given product increase, a derive demand for inputs of other industries
used in the production process of the original product is generated. This reaction is the intra-group
effect. It also leads to a greater use of the factors of production, increasing the income of the
institutions that own the factors concerned. These movements are the extra-group effect, since the
initial change alters the accounts of the groups, except for the one that initially underwent the change.
Finally, a higher level of household income modifies the households’ original consumption pattern,
affecting the production sectors. This is the inter-group effect, since the accounts where the exogenous
change occurred react to the adjustments to the new situation of all the other groups of accounts.

As seen, the SAM presents the structural characteristics of the economy in an explicit and
detailed way. It is a static instrument, however. To overcome this limitation and dynamically
simulate the effects of policies on the economic system, CGE models are developed afterwards.

31. Proposed by Pyatt and Roe in 1977. There is also an additive disaggregation, which can be studied in Stone (1981) or Adamson
et al. (1999).
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EXCEL can be used for multiplier models and simulation exercises, to estimate the impact
of exogenous changes, although the GAMS (General Algebraic Modeling System) software is
suggested as an alternative, because it is more expeditious for formulating simulations and
obtaining results.

As stated earlier, the accounting principles used in SAMs make them very flexible. Elements that
the researcher is interested in can be incorporated, such as natural resources and their valuation.

The simulations for analyzing impact can also be based on the knowledge of the influences
external to the economy studied. An example of this is the analysis of impact of a change in the
flow of remittances on the economy of the households. If the use to which households put the
remittances is known, alternative forms of investment can be proposed, so that the economy and
the households obtain a greater benefit from such external flows.

Limitations of Multiplier Models

The multisectoral models based on SAMs are superior to input-output models, to partial
equilibrium models, and to another type of model based on systems of expenditures. This is
because, since a SAM is used to construct them, they include all the components of an economy
and its interrelationships, and they are general, not partial, equilibrium models. Unlike input-
output models (that do not take into consideration the aspects of income distribution) and models
based on expenditure systems (that do not include production), multiplier models incorporate
them into a single model.

Nevertheless, SAM-based models are linear; they have limitations because of the assumptions
made in them concerning prices, resources, and technology, as well as the propensities to
consume of the institutions. The first two assumptions are related, since SAM-based models can
be interpreted as fixed-price models - that is, that the multipliers calculated assume that
exogenous changes do not affect prices. This assumption is equivalent to proposing that the
economy is not using its resources to the full, nor has technological restrictions. Alternatively,
by assuming fixed coefficients in the supply and using fixed average propensities to consume,
relative prices are irrelevant in this type of model. The existence of fixed proportions means that
no substitution is possible among inputs, factors, goods, and services. On the supply side, this
means that even when relative prices change, the input mix will not change for producing more
of the product in question in response to an increase in demand.

The assumption that resources are fully utilized can be avoided, however, by lntroducmg
restrictions in the supply of some of the activities of the economy.

The third and final limitation of SAM-based multiplier models is the assumption that the
average propensities to consume of the households are unitary. This limitation can be avoided
if marginal (rather than average) shares are incorporated into the component of the share to
expenditure of the SAM, before calculating M.

Nanetheless, multiplier models continue to be fixed-price. One alternative, which considers
relative prices and the effect of changes in them on the decisions of the economic agents, are
computable general equilibrium models (CGE), which also use SAMs as their database



ANNEX B
Social Accounting Matrixes by Country
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TABLE 7B
Mexico: SAM for 1997, US$ millions
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Source: ICA with data from GTAP 8.0



MORE THAN FOOD ON THE TABLE: AGRICULTURE’S TRUE CONTRIBUTION TO THE EConomy

TABLE 8B
Peru: SAM for 1997, US$ millions
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ANNEX C
Disaggregation of Gross Qutput for
Costa Rica, by Destination and Cost
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MORE THAN FOOD ON THE TABLE: AGRICULTURE’S TRUE CONTRIBUTION TO THE EConony

TABLE 4C

Costa Rica: Cost of the gross output in percentages by sector, 1997
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ANNEXD
SAM Multipliers by Country







Table 2D
Brasil: SAM Multipliers for 1997

Table 1D
Argentina: SAM Multipliers for 1997
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3.356 3.240

3.347 3.176

3.278

Source: ICA with data from GTAP 5.0

0

Source: IICA with data from G|

*“Housshoids income is the same that family income and is taken to the sector Private of the SAM based on

GTAP.

*Households income is the same that family income and is taken to the sector Private of the SAM based on

GTAP.
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ANNEX E
Results of the Simulation of a Shock in
Exports and in Investment by Country
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ANNEX F
Results of an Increase in the Exports of Key
Agricultural and Agroindustrial Sectors
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MORE THAN FOOD ON THE TABLE: AGRICULTURE’S TRUE CONTRIBUTION TO THE ECONOMY
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