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ABSTRACT

Indian agriculture is diversifying during the last two decades towards High-Value
Commodities (HVCs) i.e., fruits, vegetables, milk, meat, and fish products. The pace has
been accelerated during the decade of 1990s. HVCs account for a large share in the total
value of agricultural production. Supply and demand side factors coupled with
infrastructural development and innovative institutions drive these changes. In this paper,
the focus is on diversification towards HVCs in the context of urbanization. Group of
urban districts (districts with >1.5 million urban population) have a higher share of HVCs
compared to the urban-surrounded (near urban districts) and other districts (districts in
the hinterland). Among the HVCs, vegetables and meat products have a higher share in
urban districts compared to the other two groups. Milk production is more widespread
due to excellent network of co-operatives and infrastructure facilities.

Using GIS (geographic Information System) approach it was found that urban-
surrounded districts with better road network connection to urban centers have been able
to diversify towards HVC’s to meet the demand in the urban centers. Model results
further confirm these findings. Thus, urbanization is a strong demand side driver
promoting HVCs.

Since urban population is growing at more than 3% per annum, demand for HVCs
will drive their production. The analysis has also brought out regional variations in HVCs
across different districts in the country that has implications on regional development and

planning, and consequently on public and private sector investment strategies.
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AGRICULTURAL DIVERSIFICATION IN INDIA AND ROLE OF
URBANIZATION!

P.Parthasarathy Raoz, P.S. Birthal® ,PK.J oshi*, and D. Kar’

1. INTRODUCTION

The concept of diversification at the macro level is a move away from agriculture
to secondary and tertiary sectors (industry and service sectors) owing to change in
consumers expenditure due to sustained economic growth and rise in per capita incomes.
This is reflected in the contribution of different sectors to national income and absorption
of labor force. India is no exception as reflected in the declining share of agriculture in
the country’s GDP. With economic development diversification also occurs with in each
sector /sub-sector. For example in agriculture diversification is taking place with in each
sub-sector (crops, livestock forestry etc.) and across sub-sectors. At the conceptual plane
diversification of agriculture could be classified into the following three categories: 1.
Shift of resources from farm to non-farm activities; 2. Shift of resources with in
agriculture from less profitable crop or enterprise to more profitable crop or enterprise;
3.Use of resources in diverse but complimentary activities (Vyas 1996; Delgado and

Siamwalla 1999).

' An earlier version of this paper was presented at a workshop on Agricultural Diversification in - South
Asia, Jointly organized by Ministry of agriculture (MoA), Bhutan; National Center for Agricultural
Research and Policy (NCAP); and International Food Policy Research Institute (IFPRI), held at Paro,
Bhutan, Nov 21-23, 2002.

* Senior Scientist (Economics), International Crops Research Institute For Semi-Arid Tropics (ICRISAT)
Patancheru , India.

3 Scientific Officer, International Crops Research Institute For Semi-Arid Tropics (ICRISAT) Patancheru ,
India.

* Senior Scientist, National Center for Agricultural Research and Policy (NCAP), New Delhi, India.

> South Asia Coordinator, International Food Policy Research Institute (IFPRI) New Delhi, India.



At the farm or micro level in the traditional subsistence agricultural system
diversification is a coping mechanism for risk aversion, to act as an insurance against
adverse climatic conditions and biotic and abiotic stresses. Here diversification will
involve growing more staples. With commercialization of agriculture diversification is a
strategy to generate additional income through use of available resources in diverse and
complimentary activities. Here, diversification is a move away from traditional crops to
high value crops that are more market oriented, leading to progressive substitution out of
non-traded inputs in favor of purchased inputs (Pingali and Rosegrant 1995). Thus,
although the objective of diversification may vary depending on the level of agricultural
development, over all diversification is a strategy for poverty alleviation, employment
generation, environmental conservation, and augmentation of farm income through better
use of available resources (Satyasai and Vishwanath 1996, Ryan and Spencer 2001).

The relative level of diversification of agriculture across regions within a country
will vary, depending on agro-climatic conditions, resource endowments and
infrastructure (Figure 1).

In quadrant 1 diversification is high as a risk mitigating strategy against
production risks due to harsh and unpredictable agro-climatic conditions. Regions in
quadrant 2 are agro-climatically better endowed, but diversification is low due to lack of
infrastructure, technology and institutions. Regions in the third quadrant have high levels
of irrigation; uses of modern inputs are common and have access to infrastructure and
institutions. Here, agriculture is more specialized and market oriented, and diversification

as an option for risk reduction or income enhancing strategy is not perceived to be



important. However, there may be sustainability problems associated with over

specialization (due to mono cropping) leading to diversification in the long run. Finally,

in quadrant 4 we have a situation where commercial diversification is high as an income

augmenting strategy to meet the growing demand for high value commodities. Here,

diversification gets strengthened with availability of latest technology and required

infrastructure. The pace and nature of diversification in a country would thus vary from

region to region and over time requiring different strategies.

Figure 1—Diversification of agriculture and resource endowments
(Schematic)
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The objective of this paper is not to look at the whole gamut of diversification

(definitions, scope etc.) but instead, the focus will be on selected high value commodities



that are contributing to diversification of agriculture with particular reference to
urbanization as a driver of agricultural diversification towards high value commodities.

This is elaborated in more detail in the next section.

1.1 DIVERSIFICATION TOWARDS HIGH VALUE COMMODITIES

The focus of this study is on selected HVCs that contribute to diversification with
special reference to the role of urbanization as a driver towards HVCs. The HVCs
considered in the present study include, fruits, vegetables, milk, ruminant meat, poultry
meat and eggs.

In recent years demand side factors are driving agricultural diversification in
India, as also in most South Asian countries. Higher economic growth and consequent
income growth in both urban and rural areas are translating into higher demand for high
value commodities like fruits, vegetables, and livestock products like milk, meat and fish
(Dorjee et al 2002; Pokharel 2003; Wickramasinghe 2003; Joshi et al 2004). This
common observation to be attributed not only to changing incomes and prices, but also to
structural shifts in demand. Such structural changes can be explained by a number of
factors: a wider choice of foods available, exposure to a variety of dietary patterns of
foreign cultures, more sedentary occupations, and the move away from food production
for household consumption. These trends are highly associated with the general pattern of
urban migration (Barghouti et al 2003).

Urban and peri-urban population is rising rapidly in the developing countries. The
available estimates reveal that by 2020 the developing countries of Africa, Asia and Latin

America will be home to some 75 per cent of all urban dwellers (CGIAR 2003). India is



no exception. The urban population in the country is increasing by more than 3 per cent
annually. The forecasts are that by the 2030, the urban population in India will account
for 41% of total population (UN 2002). Higher economic growth and consequent rise in
incomes, coupled with change in tastes and preferences in both urban and rural areas are
translating into higher demand for high-value commodities. Growing urbanization and
rising incomes levels are responsible for a different agriculture, which is very
distinguished from the traditional agriculture. Such a transformation is leading to
changes in production portfolio from cereal-based system to high-value commodities,
such as vegetables, fruits, poultry, milk, mushrooms, fish, etc.

In all South Asian countries the income elasticity of demand for fruits, vegetables,
milk and meat is high compared to staples like cereals, pulses etc (Paroda and Kumar
2000). During the nineties to meet the growing demand, the livestock sector grew faster
than the crop sector in most south Asian countries. This is reflected in an increase in the
share of livestock sector in the agricultural sector (Parthasarathy Rao et al 2004; Birthal
and Parthasarathy Rao 2002).

Although diversification of agriculture towards HVCs has been occurring for the
last several decades, it has assumed greater importance in recent years due to
globalization of agriculture under the World Trade Organization. As globalization begins
to exert its influence we see the adoption of markedly different diets that no longer
confirm to traditional local habits (Pingali 2004). There are also apprehensions that the
influx of cheap imports would adversely affect the agricultural sector in South Asian

countries. Diversification of agriculture in favor of more competitive and high-value



enterprises is reckoned as an important strategy to overcome the emerging challenges of
globalization (Joshi et al. 2002).

During the last several years diversification of agriculture in India towards High
Value Commodities (HVCs) has been proceeding at a fast pace. These include fruits,
vegetables and livestock products. Between 1982 and 1998 the share of HVCs in total
value of agriculture increased from 30% to around 34% (at 1982 constant prices). Owing
to preoccupation with food security concerns, and self-reliance the policy makers have

not paid much attention to the emerging change in the agricultural sector.

1.2 SCOPE AND OBJECTIVES OF THE STUDY

There are a number of studies that have looked at diversification of agriculture
and the factors driving agricultural diversification, but very few have looked at
diversification towards HVCs in the context of urbanization. More over, most of the
earlier studies on diversification of agriculture were based on national or state level
statistics only. This study is at a more disaggregated district level permitting a more in-
depth regional analysis.

The main objectives of the study are:
1. Analysis of spatial distribution of agricultural diversification in favor of high
value commodities in India by using Geographical Information System (GIS

maps).



2. Examine the influence of urbanization in determining composition of value of
agricultural production, contribution of each crop to change in value between

1982 and 1998, and speed /growth in diversification towards HVCs.

3. Identify and quantify the factors influencing diversification towards HVCs.

Description of the database and methodology of the study are discussed in the
next section. Patterns of diversification are discussed in section II. The role of
urbanization in diversification towards HVC’s is discussed in section III. Factors
influencing diversification towards high value commodities are analyzed in section 4.
Finally, conclusions and policy recommendations derived from the study are summarized

in the last section.
1.3 DATA AND METHODOLOGY

The district level database for India available with International Crops Research
Institute for semi-Arid Tropics (ICRISAT) from 1980 to 1994 was updated to 1998 and
expanded to include more variables relevant to this study. While data related to the crop
sector, land use, inputs, and infrastructure was readily available from secondary sources,
data on livestock outputs at the district level were not available. State level data on value
of livestock products by species were collected from Central Statistical Organization
(CSO) and the state value was apportioned to the districts with in each state based on
proportion of livestock population in each district in a given state. The population census
data for 1991 was extrapolated to 1998 using growth rates between 1981 and 1991 census

data. The final database thus included more than 200 variables on crops, livestock



population and products, land use, technology, inputs, infrastructure, agro-climatic,
socioeconomic and demographic indicators for 492 districts covering 16 states in India.

One problem encountered in using the time-series data for districts is their
frequent reorganization. Between 1970 and 1998 182 new districts were created from
existing districts. For this, data for newly formed districts are apportioned back to their
parent districts and boundaries of newly formed districts adjusted to 1970 base. This
provides continuity in the data over time, thus making it possible to study changes over
time. The final data set thus consisted of 309 districts that were comparable over time and
space’.

Agricultural diversification in this study is defined as the changing share of high-
value commodities in the total value of agricultural output and, urban population was

used as a proxy for urbanization. Following steps were adopted to delineate the districts:

1. Districts classified into three diversification zones based on share of HVC’s in
total value of agricultural output To examine the role of urbanization in the
spread of HVC’s the districts were subdivided into urban, urban surrounded and

other districts.

2. GIS approach (Arc view) was used for spatial analysis of districts based on share

of selected and all HVCs in the total value of agricultural production and /or gross

® A satisfactory method for dealing with the problem of new districts (created after a certain year) had to be
worked through, to accommodate both the need for continuity in the database over the long-term and the
need for conducting spatial analysis or operationalisng GIS for which digitized maps with district
boundaries for selected years are available.



cropped area; spatial analysis of urbanization and its contribution to spread of

HVC’s.

3. For each diversification zone and district groups based on urbanization. analysis
on composition of value of agricultural production, contribution of HVC’s to
change in total value of agricultural production between 1982 and 1998, and

relative speed /growth in value of HVC between 1982 and 1998.

4. Regression analysis techniques (ordered probit and tobit models) to identify and

quantify the factors influencing diversification towards HVCs.

2. PATTERNS AND TRENDS IN DIVERSIFICATION
2.1 DIVERSIFICATION ZONES BASED ON SHARE OF HVCs

At the All-India level HVC’s account for 34% of the total value of agricultural
production, (fruits and vegetables 15% and livestock products 19%).

There is however, considerable spatial variation in the share of HVC’s across the
districts in India (Figure 2). Using share of HVC’s in total value of agricultural
production, districts are divided into three groups: high (>50% share), medium (25-50%
share) and low (<25% share) diversification zones (Figure 3). Spatially there is
considerable geographical contiguity in the diversification zones. The districts in high
diversification zone (Zone 1) are in the coastal and hill regions with a number of
exceptions. The districts in medium diversification zone (Zone 2) were found to cover a

large part of the irrigated area (north India), eastern India and districts close to the coast



in southern and western India. The districts in low diversification zone (Zone 3) are
mainly in the central and northwestern part of the country including large tracts of semi-
arid tropics. This observation was contrary to expectation, since diversification, in
general is deemed to be high in the semi-arid and arid regions since they grow a large
number of crops (cereals, pulses, oilseeds etc). This apparent contradiction is because in

this paper diversification is restricted to include only share of HVC’s in total value of

agricultural production.

Figure 2—Distribution of districts by HVC share: 1998
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Figure 3—Share of High Value Commodities: India, 1998 (fruits, vegetables, milk
and meat)
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I High share (>50%)
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2.2 CHARACTERIZATION OF DIVERSIFICATION ZONES

The relative importance of the three-diversification zones is shown in Tablel. Out
of a total of 309 districts more than 50% fall in zone 2 (medium diversification), 30% in
zone 3 (low diversification) and 20% in zone 1 (high diversification). The relative share of
the three groups in total net cropped area, value of production, population, etc. were in line
with their share in number of districts.

The value of HVC's/ha is highest in Zone 1 followed by zones 2 and 3 (Table 2).
The value of total agricultural production /ha is also highest in Zone 1, mainly due to the
high share in HVCs. In contrast, the lowest share of HVCs has low overall productivity
/ha. Thus HVCs are contributing to higher productivity /ha (in value terms).

The indicators for demographic factors (urban population, population density and
rural literacy), socioeconomic factors (per capita income) and infrastructure factors (roads,
markets) are generally high in zone 1 and lowest in zone 3. In contrast, the variables on
technology adoption (irrigation, tractor density, adoption of high yielding varieties) are the
lowest in zone 1 and highest in zone 2”. Zone 1 has the highest average rainfall and it is
lowest in zone 3. Thus zone 3 is the drier region and has a lower share of HVCs in total
value of agricultural production. For the agrarian structure, Zone 1 has low average size of
land holding coupled with larger number of small holders. In summary, the share of HVCs
is high in zone 1 that has high rainfall, low irrigation and input use, high population density,

larger urban population and low average size of holdings.

" By definition, Zone 2 with assured irrigation should be less diversified and more specialized in few crops.
However, livestock is an integral component of crop production and hence on an average districts in this zone
fall in the medium diversification zone.

12



Table 1—Relative importance of district groups by level of diversification: 1998

HVCs based diversification zones

Indicators High Medium Low
(Zonel) (Zone2) (Zone3)

No. of districts 56 167 86
No. of districts (%)’ 18.1 54.0 27.8
Share in net cropped area® (%) 11.3 53.0 35.6
Share in value of crops and livestock (%) 14.0 57.9 28.1
Share in population (%) 19.7 60.3 20.0
Share in urban population (%) 24.9 54.1 20.9

! Percent to all districts total; 2. Arable land.

Table 2—Selected indicators of district groups by level of diversification: 1998

HVCs based diversification zones

Indicators High Medium Low
(Zone 1) (Zone 2) (Zone 3)

Demographic

Population density (No./Sq. Km) 426 370 227

Urban population (%) 31.5 22.3 26.0

Literate rural female (%) 41.9 29.4 254
Agrarian structure/farm size

Average size of land holding (ha) 0.9 1.5 2.6

Number of Small land-holders (%) 88.3 80.3 60.6
Technological

Irrigated area (% to gross cropped area') 29.1 40.7 35.7

Area under high yielding varieties (%) 27.7 43.8 26.7

Fertilizer (kg/ha of gross cropped area) 98.1 88.4 62.4

Tractor density (per 000 ha of gross cropped area) 4.4 9.6 8.8
Agro-climatic

Average normal rainfall (mm) 1660 1195 952
Infrastructure

Market density (markets/10,000 sq.km of geographic area) 271 22.0 21.6

Road density (km/sq.km of geographical area) 0.7 0.5 0.4
Socio-economic
All crop and livestock (Rs. / ha of gross cropped area) 6159 5253 3798
High value commodities (Rs. / ha of gross cropped area) 3719 1842 731
High value commodities (Rs. / capita (rural)) 619 428 360

" Includes arable land plus land cropped more than once.

13



2.3 COMPOSITION OF THE VALUE OF AGRICULTURAL PRODUCTION,

AND SPEED OF DIVERSIFICATION

In 1998 on an average, HVC’s accounted for 61% of the total value of agricultural
production in Zone 1, 35% in Zone 2 and 20% in Zone 3(Table 3 and Figure 4). Among
the HVCs fruits and vegetables had the largest share in Zone 1 followed by milk and
meat. Fruits and vegetables and milk have almost equal shares in Zone 2, but in Zone 3
livestock products particularly milk dominates with 14% share. . The share of staples like
cereals (particularly wheat and coarse cereals), pulses, and commercial crops (oilseeds,
sugarcane and cotton) are highest in Zone 3.

The change in total value of production between 1982 and 1998 (at 1982 constant
prices) was calculated and apportioned to different commodities contributing to the
change.

HVCs in Zone 1 account for the 79% of the change in total value of agricultural
production between 1982 and 1998 (at 1980-82 constant prices). Among the HVCs fruits
and vegetables contributed 43% and livestock products 36% to the change (Table 4). In
Zone 2 HVCs account for 42% of the change with livestock products contributing a
larger share. In contrast, in Zone 3 HVCs account for only 18% of the change in total
value, mainly driven by changes in the livestock sector particularly milk. Cereals,

oilseeds, and commercial crops account for bulk of the change in this zone.
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Table 3—Composition of the value of agricultural production by level of
diversification: value shares 1998, (constant prices: 1980-82)

HVCs based diversification zones

Commodities High Medium Low
(Zone 1) (Zone 2) (Zone 3)

Cereals 26.7 44.0 40.7
Rice 17.6 239 11.9
Wheat 3.8 14.4 20.3
Coarse cereals 53 5.7 8.5
Pulses 23 3.8 9.0
Oilseeds 4.5 6.6 19.1
Commercial crops 6.1 10.0 11.3
Sugarcane 4.8 83 6.2
Cotton 1.3 1.7 5.1
Fruits & vegetables 36.3 15.1 5.0
Fruits 24.4 7.3 2.1
Vegetables 11.9 7.8 2.9
Total crops 75.9 79.5 85.1
Milk 17.3 16.3 134
Meat & eggs 7.4 4.2 14
Bovine and ovine meat 2.5 1.8 0.6
Pig, poultry meat and eggs 4.9 2.5 0.8
Total livestock 24.7 20.5 14.9
Grand total 100 100 100
High value commodities 61.0 35.7 19.9
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Figure 4—Share of commodity group by level of diversification: 1998
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Table 4—Sources of change in value of production by district groups: 1982-1998,
(1980-82, constant prices)

Commodities HVCs based diversification zones
High Medium Low
(Zone 1) (Zone 2) (Zone 3)
Cereals 9.0 38.3 34.8
Rice 52 22.6 10.9
Wheat 2.7 13.6 21.1
Coarse cereals 1.2 2.0 2.8
Pulses 14 1.6 6.2
Oilseeds 53 9.0 29.9
Commercial crops 5.0 9.1 11.3
Sugarcane 3.1 7.3 6.5
Cotton 1.9 1.8 4.8
Fruits & vegetables 43.5 14.9 3.7
Fruits 33.8 9.0 23
Vegetables 9.8 5.9 1.4
Total crops 64.2 72.8 85.9
Milk 25.2 20.6 12.6
Meat & eggs 10.6 6.7 1.5
Bovine and ovine meat 3.1 2.6 0.5
Pig, poultry meat and eggs 7.9 3.63.9 0.91.0
Total livestock 35.8 27.3 14.1
Total 100 100 100
High value commodities 79.3 42.1 17.8
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The speed of diversification towards HVCs between 1982 and 1998 is measured
as compound growth rates in value of crop and livestock products (Table 5). In zones 1
and 2 HVCs are growing at more than 4% per annum and the growth rates are generally
higher than for all other commodities (except oilseeds in Zone 2). Among the HVCs the
growth in livestock products (milk and meat) is faster than the growth for fruits and
vegetables. In Zone 3 although oilseeds have the highest growth rate (8.3%) followed by
commercial crops (3.9), HVCs are growing faster (3.4%) compared to cereals and pulses
(3.2 and 2.4 respectively). Within the HVC' s milk (3.6%), meat and eggs (4.2) and fruits
(4.4) have high growth rates although from a lower base. The common pattern emerging
from all the zones is the high growth in livestock products (milk and meat, particularly
poultry meat).

To better understand changes in diversification in the different districts / zones,
HVC shares in 1998 for each district are plotted as a function HVC shares in 1982
(Figure 5). Distance above the diagonal line would represent increasing HVC shares and
vice versa. A close examination of the graph indicates that the growth in HVC share is
widespread in all districts but also declining in some districts. Districts with high-HVC
shares and districts with above average shares in the medium diversification zone are
increasing their shares more than those with low-HVC shares. 65% of the districts in the
high diversification zones increased their share of HVCs by more than 5% between 1982
and 1988, compared to 46% in the medium diversification zone and only 41% in the low
diversification zone. A number of districts in the low HVC share districts are show