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FOREWORD

International Scientific Conference ,, SUSTAINABLE AGRICULTURE AND
RURAL DEVELOPMENT IN TERMS OF THE REPUBLIC OF SERBIA
STRATEGIC GOALS REALIZATION WITHIN THE DANUBE REGION -
achieving regional competitiveness*, which was held in period 5-7"
December 2013 in Topola, the Republic of Serbia, through number of
presented papers mainly provides an overview of results of scientific research
on the integrated and interdisciplinary project no. 111 46006 ,, SUSTAINABLE
AGRICULTURE AND RURAL DEVELOPMENT IN TERMS OF THE
REPUBLIC OF SERBIA STRATEGIC GOALS REALIZATION WITHIN THE
DANUBE REGION“.

Carrier of the Project, where is engaged 68 scientific-educational workers, is
the Institute of Agricultural Economics Belgrade, which collaborates in
realization of this project with 8 scientific-educational institutions. Project
realization involves following Institutions: Faculty of Agriculture -
University of Belgrade; Faculty of Agriculture - University of Novi Sad;
Faculty of Economics - University of Belgrade; Faculty of Economics
Subotica - University of Novi Sad; Faculty of Biofarming Backa Topola -
Megatrend University, Belgrade; Institute for Science Appliance in
Agriculture, Belgrade; Institute of Medicinal Plants Research Dr Josif
Pancié, Belgrade,; Center for Small Grains, Kragujevac.

Mentioned Project is implementing within the period 2011-2014, and funded
by the Ministry of Education, Science and Technological Development of
the Republic of Serbia. Realization of project is carried out through 3 sub-
projects, having in mind regional specificities of agriculture and rural/peri-
urban areas within the Danube Region:

(1) Sustainable agriculture and rural development in the Upper Danube
Region;

(2) Urban and peri-urban agriculture in the Metropolitan area of
Belgrade - Novi Sad;

(3) Sustainable agriculture and rural development in the Carpathians
(mountain area within the National Park Derdap and its protected
zone).

viii



International Scientific Conference ,,SUSTAINABLE AGRICULTURE AND
RURAL DEVELOPMENT IN TERMS OF THE REPUBLIC OF SERBIA
STRATEGIC GOALS REALIZATION WITHIN THE DANUBE REGION -
achieving regional competitiveness “, gathered number of scientific workers
and experts from many countries. Besides the authors from Serbia in
Thematic Proceedings are also presented the papers of authors from Bosnia
and Herzegovina, Macedonia, Romania, Russia, Moldova, Slovakia,
Ukraine, Germany, the Netherlands, Japan and Austria.

After all 92 papers were positively reviewed by the reviewers and presented
on the International Scientific Conference, they were published in the
Thematic Proceedings. Proceedings publisher was Institute of Agricultural
Economics Belgrade, together with 34 eminent scientific-educational
institutions from Serbia and abroad. In the Plenary Section were presented 3
papers which gave significant contributions to International Scientific
Conference.

Rest of the papers are systematized in 3 thematic sections:

| KNOWLEDGE ECONOMY AND HUMAN CAPITAL IN THE FUNCTION
OF IMPROVING REGIONAL COMPETITIVENESS (section was represented
by 45 papers);

Il BIOREGIONALISM AND PERMACULTURE AS A CONCEPTS OF
CONSERVATION OF ECOLOGICAL SPECIFICITIES OF RURAL AREAS
(section was represented by 27 papers);

Il THE CONSTRUCTION OF AGRO-REGIONAL IDENTITY THROUGH
INSTITUTIONAL REFORM (section was represented by 17 papers).

Belgrade, Editors:

December, 2013 Prof. Drago Cvijanovié¢, Ph.D.
Jonel Subic¢, Ph.D.
Andrei Jean Vasile, Ph.D.
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RUSSIA’S MEAT MARKET: CURRENT STATE AND
PERSPECTIVES

Marina Lescheva®, Anna Ivolga®

Abstract

Analysis of dynamics and current state of the Russia’s meat market is
presented. The factors determining level of meat domestic consumption
are discovered. Regional differences in meat consumption are considered.
Tendencies of development of separate livestock industries are
determined. It is concluded that an integrated approach to production
and infrastructure development problems of meat subcomplex is required.
The real-time data on the volume of meat imports in terms of Russia’s
WTO membership are presented. Directions and size of state support for
the livestock industries in 2013-2020 are considered.

Keywords: meat market, import, production, consumption, livestock industries,
wholesale price, consumer price, integration, cooperation, state support

Introduction

The Food Security Doctrine of the Russian Federation specified the growth of
domestic market capacity of food of animal origin as one of the strategic goals. It
also set the self-sufficiency ratio for the domestic market of meat and meat
products (in meat equivalent) as of above 85%. Nevertheless Russia is still one
the world largest importers of meat and meat products. Currently almost 27% of
the Russia’s domestic meat market is provided by the means of import (which is
12 percentage points above the safe level). The Russia’s share in world meat
production (about 2%) is well below its potential. It harms the economy and
arises the necessity to research the opportunities of increase of meat production
and decrease of import dependency of Russia, considering the significance and
specifics of separate meat industries. Theoretic, methodical and practical aspects
of development of domestic animal production were investigated by such
scientists as A. Bagmut, Y. Bershitsky, I. Burobkin, A. Vsyakikh, V.
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Goncharov, S. Dankvert, V. Dupak, A. Magomedov, P. Prokhorenko, M.
Romashin, N. Strekozov, V. Fisinin, A. Ulyanov, M. Tsynkov, and others.
Researches of those authors cover a wide range of questions related to location,
specialization and concentration of animal production, pricing, labour
management and compensation, manufacturing processes in animal production.
However, opportunities for the separate meat industries to provide meat
resources of the country, especially in the conditions of Russia’s accession to
WTO, are still not clearly understood. That conditions the necessity to
investigate that problem.

Material and Methods

Research objective is to analyze the state of the Russia’s meat market, to
discover the roles of the separate industries of animal production in its
development, to investigate the directions of their development considering the
full use of existing resources in the conditions of the Russia’s accession to
WTO. Dialectic, abstract, logical and comparative methods were
implemented, as well as factor and correlation analysis of the official statistic
data, and study of scientific publications.

Results and Discussion

Size of the Russia’s meat market is predicated upon the volume of domestic
production, import and stocks (Figure 1). Over the last ten years the market has
been growing sustainably. In 2011 the absolute addition in comparison with
2000 was 3848 thousand tons; the basis accession rate was 54%; the capacity of
the domestic meat market in physical terms reached 10949 thousand tons [1].
Almost all meat produced in the country is distributed on the domestic market.
Export of meat is less than 1% of the total volume of resources, besides in some
cases export of meat is re-export of previously imported products.

Figure 1. Development of the Russia’s market of meat and meat products,
thousand tons
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Since export and carry-over stocks are not significant from year to year,
meat market supply is determined by demand, which dynamics follows the
fluctuations of resources supply. Growth of meat market is provided by
means of domestic production and import. Share of import in consumption
during the period of analysis decreased from 31.7% to 26.7%; the share of
import in development of domestic meat resources (including stocks)
decreased as well, but remained high — 24.5% (Figure 2).

Figure 2. Production, consumption, import and share of import in
consumption of all kinds of meat in Russia, thousand tons, %
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Source: Federal Service of State Statistics [Electronic Source], calculated based
on [1], available at: http:/Amww.gks.rufwpsiwcm/connect/rosstat/rosstatsite/main/

Russia imports all kinds of meat. The share of import in the structure of beef
resources grows from year to year (up to 65% in 2011). Other kinds of meat
were imported in lower volumes (pork — 44.2%, poultry — 12.5%, mutton —
18%) (Figure 3).

Figure 3. Share of import of all kinds of meat in product resources, %
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Over the last 20 years supply of various kind of meat on the Russia’s
market has changed essentially (Figure 4). In 1990 share of beef was
43%, pork — 34%, poultry meat — 18%, mutton — 4%. Today the structure
of the Russia’s meat market (including import) is as follows: poultry meat
— 39%, pork — 31%, beef — 25%, mutton — 4%, other meat — 1%.

Figure 4. Structure of the Russia’s meat market, %
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Structural shifts towards the most economically available meat let to
increase the consumption of meat. However, the demand of the Russia’s
population in meat products on the level of the recommended biological
norms is not provided. Consumption of meat and meat products (without
sub products of category Il and slaughter fat) per capita in 2010 was 63
kg [1]. That is 22 kg more than in 2000, but still 21% under the medical
requirements (80 kg per year) and essentially lower than in USA (120 kg
per year), Canada (98 kg per year) and EU countries (87 kg per year) [2].
Consumption of meat and meat products vary significantly from one
Russia’s region to another (Table 1).



Table 1. Consumption of meat and meat products in the regions of the
Russian Federation in 2011

Groups with
different
levels of meat
consumption
per capita, kg

Number
of
regions
in the
group

Average for
the group,
kg/person

annually

Regions

under 50

43.4

Oblasts: Kostromskaya, Tyumenskaya,
Smolenskaya, Arkhangelskaya
Republics: Dagestan, Ingushetia,
Kabardino-Balkaria, Chechnya
Evreyskaya Autonomous Area

50-60

33

55.3

Oblasts: Ulyanovskaya, Vladimirskaya,
Ivanovskaya, Ryazanskaya,
Bryanskaya, Samarskaya, Tverskaya,
Penzenskaya, Tambovskaya,
Amurskaya, Tulskaya, Kaluzhskaya,
Irkutskaya, Nizhegorodskaya,
Orenburgskaya, Saratovskaya,
Kirovskaya, Kurskaya, Novgorodskaya,
Vologodskaya, Novosibirskaya,
Kurganskaya, Kemerovskaya,
Rostovskaya
Krais: Stavropol, Perm
Republics: Tyva, Buryatia, North
Osetia-Alania, Adygeya, Udmurtia,
Chuvashia
Chukotsky Autonomous District

60-70

21

64.3

Oblasts: Tomskaya, Volgogradskaya,
Voronezhskaya, Lipetskaya,
Astrakhanskaya, Chelyabinskaya,
Murmanskaya, Leningradskaya,
Pskovskaya, Omskaya
Republics: Mariy El, Khakassia,
Karachaevo-Cherkesskaya, Mordovia,
Karelia, Tatarstan
Krais: Krasnodar, Zabaykalsky,
Primorsky, Kamchatsky

70-80

11

73.2

Oblasts: Sverdlovskaya, Magadanskaya,
Yaroslavskaya, Kaliningradskaya,
Orlovskaya, Belgorodskaya
Krais: Krasnoyarsky, Khabarovsky
Republics: Komi, Bashkortostan, Altay

above 80

91.0

Oblasts: Moskovskaya, Sakhalinskaya
Republics: Kalmykia, Sakha (Yakutia)

Total

78

63.0

X




For example, consumption of meat in Kalmykia is threefold higher than
in the neighbor Dagestan (99 kg/person and 32 kg/person
correspondingly). Variation is determined by the differences in
development of domestic production, volumes of incoming deliveries,
including import, economic availability and consumer preferences of
other kinds of food — milk, vegetables and fruits. Thus, in republics of
Kalmykia and Yakutia and Sakhalin Oblast the limited availability of
other components of food ration is compensated by the increased meat
consumption. The high level of meat consumption in Moscow oblast
(with its share of domestic production in consumption equal to 0.2) is
explained by the location of the biggest Russia’s city with high share of
import in its trade flows, orientation of population to meat products with
high added value and developed storage infrastructure.

Biological norms of meat consumption are not met in 95% Russia’s
regions. Such situation affects negatively the quality and length of life of
Russia’s citizens. In average Russia’s citizen lacks 22 kg of meat
annually. That deficit is caused mainly by the lack of beef and mutton.
Average citizen consume 17.3 kg of beef annually (normative — 30 kg),
1.4 kg of mutton annually (normative — 5 kg) (Figure 5).

Figure 5. Consumption of meat (cattle and poultry in carcass weight
equivalent) per capita in Russia in 2010, kg
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The existing segmentation of meat consumption masks its real deficit to a
certain extent, since the biological normative of consumption depends on
the type of meat, which is essentially different on the protein, fat and
mineral content. When the consumption of beef decreases on 1% the
poultry meat consumption should grow on 1.2% to secure the biological
normative [3].

Development of meat resources as consisted with the scientifically
grounded consumption rates based on the increasing domestic production
of meat is the keystone of the Food Security Doctrine of the Russian
Federation. That is why it is so important to discover the factors which
affect that indicator. Econometric analysis became the methodological
basis of such investigation. The number of indicators investigated
included: meat consumption per capita (y), volume of domestic
production (x;), import of meat (x,) and disposable income per capita
(x3). Dependence of meat consumption on the listed factors has been
analyzed based on the nationwide data of 2000-2010. Interrelation of
factors is explained by the following equation:

V=3,9+5,0x1+6,8x,+0,0023x3 @)

The factors included into the model settle the variation of the final value
almost completely (determination coefficient 0.99). There is the direct
correlation between the final and factor indicators. The most evident
interrelation is between the level of meat consumption and its import
(regression coefficient 6.8). Influence of domestic production on meat
consumption is shown in a lower rate (regression coefficient 5.0). The
weakest connection is discovered between meat consumption and
disposable income (regression coefficient 0.0023). Hence, the main signal
from the consumer market to producers is the development of meat
supply, not the income of population. The adequate reaction to that signal
is the increase of the share of domestic production in the development of
national meat resources.

As a result of the implementation of the National Project “Development of
Agriculture”, the State Program “Development of Agriculture and
Regulation of Markets of Agricultural Products, Raw Materials and Food in
2008-2012”, as well as under the influence of the whole range of other
factors the production of livestock and poultry in Russia increased (Figure 6).



In 2011 the production of livestock and poultry for slaughter by all
categories of Russia’s animal producers was 7519.5 thousand tons; the
absolute addition in comparison with 2000 — 3073.7 thousand tons; basis
accession rate — 69%. The role of the separate industries in the
development of meat resources is not equal. The most dynamically
developing industries are poultry and pork production — the fast-growing
branches, which provide the shortest payback of investments and
attractive for making fast profit. The volume of poultry meat production
has increased fourfold over the last 11 years and has reached 3204
thousand tons in 2011.

Figure 6. Production of livestock and poultry for slaughter in carcass
weight equivalent by all categories of animal producers in Russia,
thousand tons
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The growth rate in pork production in comparison with 2000 was 153%,
the absolute addition — 849 thousand tons. In sheep production the
increase of meat production was slower — 134.7%. The production of beef
has decreased over the analyzed period on 14.4%. The differences in
growth rates of separate industries caused the changes in the structure of
meat production (Figure 7).


http://www.gks.ru/wps/wcm/connect/rosstat/rosstatsite/main/

Figure 7. Dynamics of structure of production of livestock and poultry for
slaughter by all categories of producers,%
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In 2000 the main kind of meat in Russia was beef (42.7%), the second
was pork (35.5%) and the third — poultry meat (17.3%). But today the
biggest share in the structure of domestic production of livestock and
poultry for slaughter is for the poultry meat (42.6%), share of pork is
32.3%, share of beef — 21.6%, share of mutton and other meat — 3.5%. It
is important to note that the bulk of the growth of meat production is
provided by the big agricultural producers. Production volumes by
farmers are not essential. Production by households is almost permanent
over the many years. It is limited by outdated production technologies,
low financial and labour abilities of rural families (Figure 8).

Figure 8. Production of livestock and poultry for slaughter in carcass
weight equivalent by all categories of producers, thousand tons
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In animal production the growth is the most rapid in the intensive
industries. Modern industrial poultry meat production is established
almost anew as a complex integrated system, which conditions all
processes from poultry reproduction to production of final products, meat
processing and distribution.The main part of increase of pork production
was provided by industrial production as well, its technological
modernization and development of integrated production facilities with
captive manufacture. The accelerated development of pork production is
provided in the framework of the Program of Development of Pork
Production in the regions, where the regional target programs of pork
production had been developed — in Krasnodar Krai, Belgorodskaya,
Rostovskaya and Omskaya oblasts, and Republic of Tatarstan. Share of
those regions in the total volume of pork production in Russia is 27%.

Production of poultry meat and pork provides high income from private
investments and total profitability of those industries, which condition the
expanded reproduction. In the meantime, the production growth rates are
not sufficient to resolve the problem of import substitution. In cattle
breeding and sheep production, where reproduction goes on the extensive
way, no essential positive changes had been observed.

Figure 9. Livestock population of sheep in Russia, mIn heads
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The role of sheep production in development of meat resources in Russia
is unreasonably low. In spite of some positive dynamics — overcoming of
the downtrend of livestock population and growth of production (Figures
9, 10), sheep production remains low-profitable or even loss-making
(2.3% in 2010; -11.5% in 2011).
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Figure 10. Production of mutton by all categories by all categories of
producers, thousand tons
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Recovery growth in the industry goes mainly in the extensive basis. The
growth of livestock population results more in social sphere (boosting
employment and self-production of meat in places of traditional consumption
of mutton), than in economic one [4]. Meat cattle breeding suffers from the
negative quantitative and qualitative changes. During 1990-2010 the cattle
population decreased from 57 min heads to only 20 min heads. Volume of
beef production goes down from year to year. Currently it is less than 3 min
tons in live weight basis. Almost all beef in the country is provided by the
fattening milk herds.

The average weight of market animal is 350 kg. This means that a semi-
finished product, not a fattened animal, is marketed. The share of low-quality
beef from cull cows slaughtering is high. Meat cattle population in
agricultural organizations takes only 2% of their total livestock population.
That is one of the world’s lowest levels: it is 30% in EU countries, 60% in
Canada, 78% in USA and 80% in Argentina [5]. Depressive state of beef
production continues despite the state support.

Starting from 2009 the target program “Development of Meat Cattle
Breeding in Russia in 2009-2012” is implemented. It stipulates the growth of
cattle population, including meat breeds; however, its volumes and forms of
state support are not sufficient to change the situation in the industry. Low
purchasing prices per ton of live weight of meat cattle (lower than prices for
pork) (Figure 11) together with long payback periods of investment projects,
caused by long fledging periods of animals, make beef production non-
profitable and unattractive for business.
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Figure 11. Average prices of agricultural producers, rubles per ton of
live weight, thousand rubles
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At the same time, average wholesale and consumer prices of beef are
slightly higher or equal to the prices of pork (Figure 12). This confirms
the consumer preferences of population, as well as the higher share of
slaughter, primary processing, distribution and difference in added value
of beef in comparison with pork.

Figure 12. Average consumer prices of meat of various kinds, rubles/kg
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Average price of 1 kg of cattle in live weight basis in 2011 was 65 rubles;
wholesale price of beef (category 1) from manufacturers, processors and
wholesalers was 161.3 rubles; average consumer price of beef (besides
boneless meat) was 197.6 rubles/kg [6]. Thus, agricultural producers gat
only one third of the final sell price. Wholesale and consumer prices of
mutton in the regions of its traditional consumption exceed the prices of
all other kinds of meat (Figure 13). Therewith the share of agricultural
producers in consumer price of mutton does not exceed 25%.
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Figure 13. Average wholesale and consumer prices of mutton in 2012,
rubles/kg
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Modern poultry factories and pig complexes combine production and
primary processing in a single production and technological cycle,
reducing expenses in the added value chain, while the general low level of
development of meat market infrastructure and high depreciation of meat
processing facilities lead to the extra expenses.

The best bargain is earned by producer when he distributes his products
by himself, with a minimum of intermediaries. That is why one of the
perspectives is the development of integrated establishments, oriented on
the maximum processing of meat, including implementation of advanced
technologies of processing of biological and technological waste in
purpose of its effective use. Complex approach to development of meat
industry along the “producer-consumer” chain will help to saturate the
market by means of domestic resources [7].

Therefore, one of the factors of accelerated development of meat cattle
breeding is expansion and renewal of production and technological base
of slaughtering and processing of meat. Distribution, logistics and
processing cooperatives can play an important role in problem solution.
They will let to unite efforts of small-scale producers at primary
processing of meat (slaughter, boning), its delivery to larger enterprises
for deeper processing, to outlet chains and catering.
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Trade liberalization in the conditions of WTO membership and EU
enlargement with its surplus of animal products will cause the growing
pressure on Russia as the closest and the most receptive market. That is
confirmed by the dynamics of import deliveries of meat during the short
period of time after Russia’s accession to WTO (since August 23, 2012).
Starting from that moment the custom barriers on the way of import
animal products and live animals have been officially decreased.
Particularly, import duty on live pigs has been decreased from 40% to
5%; import duty on pork under quota has been decreased from 15% to
0%; while deliveries of meat above quota are imposed by the duty of 65%
(earlier — 75%, but not less than 1.5 euro per 1 kg). As a result, import
volume to Russia in August 2012 was: 59.4 thousand tons of pork,
including 29.4 thousand tons before August 23 and another 29.9 thousand
tons during the rest 9 days of the months. In total the import volume of
pork in August 2012 was 17% higher than in 2011. In September the
volume of deliveries reached 71.0 thousand tons, which is 34% more than
in 2011. The import volumes of beef increased as well in comparison with
the previous year. In such conditions all possibilities have to be mobilized to
provide the growth of domestic meat production. Moreover, there is a range
of reasons for strengthening of attention to the development of meat cattle
breeding and sheep breeding.

Primarily, that is the presence of the necessary bioclimatic potential. Growth
of state wealth provides the usage of “natural and absolute advantages” [8].
For Russia in the context of the problem set by us such advantage could be
80.4 min ha of natural haylands, pastures and fallow lands, which can be
involved in the most productive and profitable way into the economic
turnover for animal production. Sheep breeding and cattle grazing industry
are the main and sometimes the only industries, which provide the most
possible usage of natural pastures for production, boosting employment and
prosperity of population.

From the standpoint of agricultural producers, production of beef and mutton
lose the price competition with pork. However, it always saves its natural
economic niche and sustainable natural area, which can be essentially
expanded by means of accommodation of regionally adapted innovation
technologies of sheep breeding and low-cost intensive grazing system for
cattle. Grazing system for cattle and sheep stipulates the lower level of
energy intensity of beef and mutton in comparison with other kinds of meat.
That is important in the conditions of constantly growing prices for energy
resources.
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More frequent cases of African swine fever substantially increase production
risks. They provoke the necessity to introduce the strict quarantine measures,
until the complete ban of deliveries from infected and neighbor regions,
slaughtering of infected cattle population. That certainly causes the essential
damage not only to agricultural producers, but also to regional budgets. Such
situation conditions the measures of smooth reorientation of agricultural
producers to breeding of alternative kinds of agricultural animals, primarily
meat cattle and sheep. Development of meat cattle production and sheep
breeding is indirectly supported by the growth of grain prices. Thus,
following the growth of world prices, the grain prices of Russian producers
grew from 3008 rubles/ton in 2006 up to 5036 rubles/ton in 2008, and then —
to 7000-10000 rubles/ton in 2012. If such a tendency remains valid, the
poultry and pork production will suffer in the long term, because the share of
grain in feed rations in those industries is higher than in cattle production and
sheep breeding.

Conclusions

Measures of support of meat cattle breeding and sheep production are set by
the State program of development of agriculture and regulation of markets of
agricultural products, raw materials and food in 2013-2020, target program
“Development of sheep and goat breeding in Russia in 2012-2014 and in the
perspective period till 2020”. Those measures include support of pedigree
livestock breeding; subsidies to reimburse a part of costs of increasing of sheep
and goat breeding stocks; subsidizing of interest rates of investment and short-
term credits and leasing of machinery and equipment for modernization of
farms and complexes; support of economically viable regional programs
related to development of meat cattle breeding; development of family animal
farms on the basis of households; other measures aimed at increasing of
livestock population and gross production of meat.

However, according to our opinion and results of researches of other scientists
[9], to be able to achieve the level of meat self-sufficiency set by the Food
Security Doctrine of the Russian Federation, the direct state donations with
implementation of gross growth indicators are necessary. Growing attention to
the development of meat cattle breeding and sheep production will let to use
the existing resource potential in a fullest extent possible, to expand the meat
resources of the country and its meat self-sufficiency be means of domestic
production, to develop the domestic market conforming to medical norms of
consumption by its structure and volume.
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INDUCING TECHNICAL CHANGE: ASIA AND EUROPE

Masahiko Gemma®

Abstract

The Induced Innovation Hypothesis treats relative scarcity of inputs as
the major factor determining the direction of technical change in
production activities. Technical change is generally induced for the
direction of saving scarce inputs and using abundant inputs. However,
there are cases in which institutions and policies determine the direction
of technical change. This study examined the time-series data from Asian
and European agriculture to derive general conclusions regarding the
direction of technical change. Institutions and policies were found to be
important determinants for the choice of technology besides relative
scarcity of input resources. Policy implications were also derived for the
future development of Serbian agriculture.

Key words: Agricultural Development, Technical Change, Total Factor
Productivity, Institutions and Policies, and Government Factor Market
Interventions

Introduction

In Monsoon Asia, the ratios for factor use in agricultural production for
staple foods of rice and wheat have been traditionally determined based
on the factor endowments following the Induced Innovation Hypothesis
(Hayami and Ruttan, 1985). When land is scarce relative to labor, the
technology to save the scarc