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Foreword

Indian Council of Agricultural Research (ICAR) is striving for the holistic development of
agriculture and allied sectors through planning, promoting, conducting and coordinating
research, education, extension and training for ensuring sustainable growth dogrdere

ICAR initiated a number of programmes to shift focus of Indian agriculture from-bgsed

to knowledgebased growth. In this paradigm shift, promotion of innovation in application of
science and technology in agriculture and dissemination oflkdge plays a critical role.

This is essential step to realize the goals envisaged in National Policy on Agriculture to
accelerate growth in agriculture and also to generate income and employment opportunities to
rural communities.

Over the years Indiargaculture had made tremendous progress, which in a large measure is
due to its human resources who could harness the rapid developments in science and
technology. Professional education in agriculture is of long gestatimhneeds considerable
advance lanning. Development of technical and vocational skills necessary to support the
practical application of knowledge commands equal attention. In the context of national
demands and changing global agricultural scenario, identifying and developing quality
human resources required at various levels is of strategic importance.

The ICAR has set in motion national projedtem time to time to assess the future human
capital requirements in agriculture and allied sciences in advance so as to put develbpment o
agricultural human capacity development on a rational footing. The present project is the
latest in this directionand has been executed by the National Academy for Agricultural
Research Management (NAARM), Hyderabad and Institute of Applied Manpoweaita
(IAMR), New Delhi.

It gives me immense pleasure to present the project report jointly prepared by NAARM and
IAMR. The report is timely and useful in preparing the future course of action on human
resource development in agriculture and allied sectocomplement the project team on
bringing out such valuable document, and hope it is useful for policy planners and other
professiona associated with agricultural education and development.

S. Ayyappan
SecretaryDARE andDirector Generall CAR



Preface

Human resource planning is an essential element for achieving sustained growth in any
sector. The significant role of agriculture sector in the development and growth of Indian
economy is well recognized and well documented. The contributidriso§éctor to national

GDP, food, nutritional and livelihood security has been phenomenal owing mainly to policy
initiatives, advances in agricultural research and development aided and supported by an
efficient human resource pool built and accumulateet ¢ve last five decades. In the wake

of global competition in commerce and trade, climate change, natural disasters, population
pressure, dynamic social changes in rural areas due to increased urbanization and many other
challenges, there has been a paradshift in the way the issues confronting agriculture
sector need to be addressed. One of the important components of the issues is the need for a
gualitative and quantitative change in the human resource that is required to address the
challenges. Thens, thus, an urgent need to quantitatively and qualitatively assess the current
stock size and status of the human resource in agriculture sector with special reference to
requirement of personnel for various sséxtors of agriculture and allied actiedi Also, it is
imperative to assess the future human resource needs in consonance with the targeted growth
rates of the various stdectors of agriculture.

The present study attempts to assess the demand emanating from various sectors of
employment andupply from educational institutions and project future demand and supply
needs. Based on these, certain policy initiatives, strategies and mechanisms are
recommended.

The forecasts provide insight into the right quantity and quality of the human resource
required to maintain desired sector growth. It is hoped that the results will provoke discussion
and further research into the complicated and fascinated area of strategic human resource
planning. The study identifies educational strategies to improyptogment opportunities in
future. The study is wuseful i n preparing th
agriculture and allied sectors. | compliment the investigating team for bringing such a
valuable document.

Arvind Kumar

Deputy DirectoiGeneral (Education), ICAR

Vi



Contents

S.No | Topic Page no.
Executive Summary 1
1. Introduction 3
2. Agriculture Growth and Critical Issues 6
3. Present Study 19
4, Profile of Agriculture andhllied Sectors 43
Resultsand Discussion
5. Human CapitaAssessment in Agriculture (Crops) Sector 69
6. Human Capital Assessment in Horticulture Sector 86
7. Human Capital Assessment in Forestry Sector 103
8. Human Capital Assessment in Veterinary &imal 112
HusbandrySector
9. Human Capital Assessment in Fisheries Sector 127
10. | Human Capital Assessment in Dairy Sector 140
11. | Human Capital Assessment in Agriculture Engineering 153
Sector
12. | Human Capital Assessment in Adgiotechnology Sector 163
13. | Opinions Reflected by Stakeholders on Agriculture 177
14. | Human Capital Requirements at Micro Level 186
15. | Supply Projections, Demarfslupply Gap 194
16. | SystemDynamicsSimulation Model 199
17. | Conclusions and Recommendations 205
18. | Bibliography 215
Annexuresfor
19. | Chapter2 223
20. | Chapter3 228
21. | Chapted 261
22. | Chapters 265
23. | Chapter6 291
24. | Chapter7 307
25. | Chapter8 318
26. | Chapter9 334
27. | Chapterl0 352
28. | Chapterll 364
29. | Chapterl2 375
30. | Chapterl3 387
31. | Chapterl5 401







Executive Summary

Trained human resources are needed in different sectors of agriculture for targeted growth. The
sectorsare to be serviced bliluman resourcesvith higher skills than before to ensure
technology generation, its transfer to and more importantly its application at the grass root
level. Further, agriculturgdhtuman resourcewith diverse skills is today required by a wide
ranging and fast expandirfgod processing industry, corporate and unorganized sector. In
this context, forecasting of future agriculturalman resourcesequirements assumes
considerable significance in identifying the trends and visualizing the emerging technologies
and the corrgponding needs for the appropridieman resourcesiix. The assessment of
existing human resourceghe sectoral growth, capacity utilisation of qualified graduates is
indispensable to envisage the future agricultural education needslATResupportedoroject

e nt i Assessinentiof Future Human Capital Requirements in Agriculture and Allied
Sector8 was visualized in this context.

The objectives of the project are:

1. To assess the trend in supplgmand of traineluman resourceas agriculture

2. To evalate institutional set up and the impact of diversification of agriculture on skill
requirements

3. To develop a system dynamics model for forecasting and evolve prospective human
resource development strategies

To meet the above objectives, quantitative and qualitative data was coltbobeh
nationwide surveys antby organizingFocus Group Discussions. The issues relating to
employment, skills needed for employment in public and private seetodseducatioal
strategies to develop approprié@man resourcesic. were addressed through this approach.
The survey responses were received from all agricultural universities, 4880 employees with
degree in agricultural sciences, 2100 alumni, 3500 industrial aegéms employing
agricultural graduates. About fifty Focus Group Discussiese organized with various
stakeholders. The survey data in conjunction with secondary data were used to forecast future
human capital requirementfor 2020 and alsadrew stratgic plan for future educational
requirements.

A system dynamics modelas developed for forecasting supplgmand scenario of
agricultural human resourcesequirement in different sectors viz. government, private,
academic, financial institutes, ngovenmental organizations, sesmployment, and others
(nonragriculture) in India. The model results have been compared with the actual values to
validate the efficacy and relevance of model simulation to depict the reality.

The broad resultpoint to a shifin demand for agricultural human resources from public to
private sector. In 2010, the shares of various segments by employment are: 33 per cent in
government, 44 per cent in private, 10 per cent in financial, 4 per cent in research and
academic and 9 peent in others. The major shift in the past three decades is decline in the
share of public sector in employment, which may be due to freezing employment in
government sector as welsexpansion of opportunities in the private sector. This is in tune
with the emergence of commercialisation as well as diversification.

The results show that there are at present substantial gaps between demand and supply of
human resources agricultural and allied sciences even to the tune giesOcentor more.

1



This is true across the board, though the shortfall is high in the case of rapidly growing
horticulture, dairy and fisheries sectoes)d less serious in others. Dairy, fisheries, veterinary
and horticulture are the future engines of growth which would haveaanigon trained
human resourcagquirements.

At present the existing education system is producing about 24,000 graduates per year with
crop sciences contributing #13f it. The projections indicate that by 2020 the annual outturn
required would haw to be about 54,000, i.e. the demand sumgap would be 30,000.
Disciplinewise, the additional annual requirements of outturns are expected to be:
Agriculture 9335; Horticulture 7153; Forestry 1116; Dairy 3005; Veterinary &imdal
Husbandry4989; Fishey 2181; Agriculture Engineering 1749; and Agiotechnology 305.

During the last decade, outturn of graduates and above grew at the rate ofger cent
and in the coming decade it is projected tdouble the growth rate to meet the demand.

To handle a vadety of day to day jobs of counselling and rendering routine assistance to the
farmer, thee should bé b ar e f o o twhotneed tb Ipeiequipmedh vgitld multiple skiils

not onlywith regard to farm practices, simple and routine veterinary services, routine testing
services, and various other rural occupations but also on aspects likpr@ggssing,
marketing, escort services, etc. Such skills need to be developed among the utlral yo
themselves, preferably targeting school doops, as youth from urban areas or with higher
education shy away from working in rural areas. Special effort is needed to promote diploma
level education on the lines of engineering education. Initiatvethé future demandriven

growth in agricultural education at the diploma and undergraduate levels should be left to the
private sector or should be taken ipublic-private partnershimode.

An important aspect of educational planning is to ensurgahidy of faculty in adequate
numbers and quality with institutional arrangements for systematigragation of their
knowledge and skills. About 4@er centof the faculty positions in the agricultural
universities have remained vacant for long pesiofitime raising questions about the quality
of education.

Proper data base management is vital for educational planning. The data bases like
NISAGENET should be updated regularly. The data base PERMISNET should be made
accessible to outside researchiara restrictive manner.

Results indicate towards the need for skill-grpdation in the light of technological
innovations as well as skill development in the emerging areas egtiwilturesector. An
indicative list for skills to be developed has hgeovided in the report.

There is a strong demand from all the stakeholders forsgeitific education with clarity of
basics as well as hands technical expertise. In other words, there is a need to develop
functional skills among the students educational institutions almost in all the sectors of
agriculture.

Agriculture has to meet the needs of the society at various levels. It has to serve the
requirements of the industries as well as of farmers. It also has to keep pace with youth
aspiratiors. It is the sole agent to ensure food security. Appropriate policy interventions for
developing skillsamong youthneeded as per labour market indicators should be given a
serious thought along with a revamp in educational expansion and its structure.

2



Chapter-1

Introduction
1.1 Agriculture Scenario

Agriculture sector has an important position in the Indian economy as it is crucial to the
nationés food security apart f cewot maf workirgv i di n¢
population of the countryThere is strong intedependence of indugtsector on agriculture

sectoras it is an important source of raw materials used by industries. Notwithstanding its
declining share i n cpeucentr1P88l toaboBt 17 perocemt i@ b o u t
200910, agriculture continues to be the key t
remain so in the future.

Over the past fifty years, agricultural output has reasonably kept pace with the demand and
has resulted in sizeable surpluses not only to ersaneasure of food security at home but to
meet periodic overseas demands as well, thus becoming a valuableesxpertin the
process. This was made possible signifigarity the contributions of the agriculture
education system in the country. Howevier the last two decadeidian agriculture has
reached a state of relative stagny with growth rates around 2 per centhe late nineties,
which does not augur well for the food security situation in the country. The scenario requires
immedite polcy interventions. Th&l Plan gave ample recognition to this fact and aimed at

a rapid growth of agriculture at a rate folur per centper annum and proposed a slew of
policy measures to achieve this rate. However, the achievements during the curreme Plan
likely to miss the target and the actual growth rate may not exbeseper cent The future

Plans have to, therefore, aim at a more nage growth through muHiaceted approach with
effective policies and efficient programme implementation irsdator.

Some important features that have an impact on and are of grave concern to Indian
agriculture today are the problems of small and marginal farmers, low productivity, issues
relating to transfer of technology against the background of almostpsellaf public
extension services, the regional disparities in modernization of agriculture, constraints on
land availability, depleting ground water and deterioration of soil health, changing patterns of
monsoon, climate change, commercialization of afjtioe, movement of labour force away
from agriculture, feminization of agriculture, post harvest losses, policies of globalization
and liberalisation and so on.

Considerable efforts are needed to evolve alternative strategies to cope with the scenario
outlined almve including intensive problemriented research, transfer of solutions to the
masses and skill development as well as ademkdteupgradation.Hence,there is aneed

for assessment of needs, development and utilization of human resourcesvatious

levels.

! Economic Survey, GOI, 20610



1.2 Overview of the Present Study

The present study titled O6Assessment of Fut
and Allied Sect or s owhichsvas aomsissomed by hKCAR dsia AIRI i r e ¢
project. The projectvas implemented by NAARM Hyderabad, and IAMR, New Delhi as
partnersduring20092011. The study aimed at assessment of human capital requirements in
agriculture and allied sectors, which necessitated cowitly surveys and consultations

with various stlkeholders.

Forthe studypurposeagriculture and allied sectocsvered the following:

Coverage of Agriculture and Allied Sectors

Crop Sciences Horticulture Forestry

Veterinary and Agricultural

Dairy Sciences Animal Sciences Engineering

Agricultural

Biotechnology Fisheries

1.2.1 Organization of the Report
The report consists @ighteerchapters. Brief contents are as follows:
Executivesummaryi A summary of the report is presented with major findings.

Introduction- Discusses the evolving scenario in agriculture and allied sectors and the need
for the study.

Agriculture Growth and Ciritical Issu@sHighlights the general agricultuseenario of the
country emphasizing associated critical issues and challenges in agricultural education.



Present Studyi Outlines project objectives, various forecasting methods and their
applications in agriculture sector, and details specific mettiokdtsved for the current
project.

Profile of Agriculture and Allied sectors Reviews the growth of agriculture and allied
sectors in India such as crops, horticulture, forestry, veterinary, fishery, dairy, agri
engineering and biotechnology.

Sectorwise DemaneSupply Reports Supply and demand of graduates, employment pattern,
existing stock, distribution and demand are discussed in these chapters. Perceptions of
stakeholders working in various sabctors, students and academic information from
universities and colleges, current and future demand estimates obtained through a nationwide
survey are incorporated in the seetdse results. Each sector is presented in a separate
chapter.

Human Capital Requirements at Micro Leveél Besides the survey andecondary
information, poject teams discussed with the stake holders in various sectors on current
performance of agriculturdiuman resourceat various levels and skill gaps thereof. The
outoomes of these in terms of miel®vel requirements angresented in this chapter with a
special focus on meeting theeads of the farmers. The seetase reports also indicate the
needs of diploma holders etc. specifically to meet the needs of industries and other
employers

Supply Projections, DemarBupply Gapi Supply projections are made based on the outturn
data available for various years. Demand and dersapgly gap estimates are based on the
growth in the supply.

System Dynamics Simulation ModelDescribes simulation model for testing of various
policy options, such as effect of sector growth and expansion of education on-deppd
scenario and strategies to improve agricultural education.

Conclusions and RecommendatiocnBemandsupply information and relevant issues there
of that emanateddm the various sectors are summarized into recommendations and action
issues. Specific emphasis is laid on educational strategies to meet the future requirements.

Bibliography and Annexures are given in end. Annexures inter alia provide detailedofables
human capital requirements in various sectors under study.



Chapter-2

Agriculture Growth and Critical Issues

According to National Accounts Statistics, contribution of agriculture to the d3Pbeen
steadily declining over the years; from arounghé&tcentin 195051, it has fallen to 3fer
centin 199091 and to 17%er centin 200910 and estimated to be about 14& centin
201011. In spite of this decline, the sector continues tohleepredominant occupation of
about 62 per cent of population in the country although this proportion is coming down
slowly.

2.1.1 Agriculture Growth in Recent Years

The output from this sector registered a reasonablg@8rZentper annum growth durinipe
Sixth, Seventh and Eighth Plans (1980 to 193§ but slumped to an average of just pér
centin the subsequent years (Fidl). The Tenth Plan had set a target of abgogrdcent
annual growth for agricultural sector, but the achievement hpdb@en to the extent of 2.3
per cent According to the latest National Accounts Statistics available, output from
agriculture and allied sectors at constant prices had grown at an average annual rate of a mere
2.9 per centduring the period 20601 to 206-07. Though the growth rate improved to 4.9
per centduring 200708, the next two years saw a slump again, with rates gber.@entin
200809 and 0.20er centin 200910. The target of fer centset for theXl Plan, had been
stiff particularly in the absence of any indication of a second green revolutiorL.Zfan
which is under preparation is likely to have the same targets as had bednFfiam. The
desired targeted ger centgrowth in agriculture ragjres considerable introspection and
policy interventions.

Fig-2.1: Recent Trends in Agriculture GDP Growth
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Source: Central Statistical Organization, Press Releases. Growth rates f@28@8based on Quick estimates
and for 200910 on Revised Estimates released in May 2010 The estimates are e20089%ices upto 2006

07 and on 200405 prices thereafteHowever, the rates of growth would not be affected significantly due to
change in base year.



2.2 Critical Issues

2.2.1 Productivity

The productivity of Indian agriculture is far below the international levels. For example, the
yield (Kilograms per hectare) was 3208 for Paddy and 2671 for wheat in India against the
world averages of 4152 and 2792 respectively. The corresponding figutésna are 6341

and 4781. Several reasons have been attributed to this low productivity which inotedes

alia technological factors as well as institutional factors. Under the technological factors
irrigation facilities, use of fertilizers and highield varieties, farm mechanisation, soil
erosion, etc are included. The institutional factors include small size holdings, backward and
forward linkages and transfer of knowledge from research to-grasgevels.

The Working Group of SulCommittee on Mtional Development Council on Agriculture

and Allied and Related Issues on Region/Crop Specific Productivity Analysis and Agro
Climatic Zones, constituted i8007 has grouped the states into 15 agjroatic zones in

major five regions and identified thgpecific constraints to agricultural growth in each
region. The details of these regions and states falling therein as well as the region specific
problems are given in Tabkz1.

Table-2.1: Regionspecific Constraints in Agriculture

Agro-climatic

States/Parts of

Regionspecific Constraints

Region States

Western Jammw&K ashmir | Severe soil erosion, degradation due to heavy

Himalayan Himachal rainfall/floods and deforestation, low SRRs, poor

regiorl Pradesh input delivery, inadequatsmmunication

Uttaranchal infrastructure and marketing.

Eastern Assam, Nrth- Aluminum toxicity and soil acidity, soil erosion ang

Himalayan EastStates, floods, shifting cultivation, low SRRs, nen

regiortl Sikkim availability of electricity, poor road, poor input
delivery system and communication infrastructure

Lower and West Bengal, Flood/water logging, improper drainage,

middle gangetig Bihar, Eastern salinity/alkalinity, arsenic contamination, low SRR

plains regions | Uttar Pradesh nonavailability of electricity, high population

Il and IV growth, poor road and communication infrastructu

Upper and Western Utar Groundwater depletion, decreasing total factor

transgangetic | PradeshPunjab, | productivity, micronutrienteficiency, non

plain regions | Haryana availability of electricity, and high population

V and VI density.

Eastern Plateay Orissa, Moisture stress, drought, and soil acidity, iron

and Hills Jharkhand, toxicity, low SRRs, noravailability of electricity,

regionVII Chhattisgarh high popuétion growth, poor road, poor input

delivery and communication infrastructure.

Many states are suffering with low productivity of agriculture production due to the
constraints mentioned above. The climatic conditions, the soil type and its nutriast stat
management practices, inputs consumption, ate factors related to productivity. Indian



agriculture in most of the regions, specifically located in Southern Region, depends upon the
rain water, while Northern states are well irrigated. It has leséimated that more than 56

per cent of total food grain production comes from irrigated lands while it is considerably less
in rain fed agriculture. Rain fed agriculture accounts for 65 per cent of net area sown but
contributed only 44 per cent of nat@ food grain production.

2.2.2 Natural Resources and Quality

Depletion of agriculture resources such as land and soil degradation due to indiscriminate use
of fertilizers and pesticides have led to serious problems in agriculture sector. Soil health has
depleted as it has lost its nutrients. Farmers are not awahe tong term implications of

poor soil health. Testing of soil is hardly done on the part of the farmers due to lack of
awareness about the importance of soil health on one hand and lack of testing facilities in the
vicinity on the other. Land resows are limited in India which has about 18 per cent of
worl dos population and 15 per cent of | ives
cent of geographical area and 1.5 per cent of forest and pasture lands. The per capita
availability of agricltural land has declined from 0.48 hectares in 1951 to 0.16 hectares in
1991 to 0.14 hectares in 2001. National Bureau of Soil Survey and Land Use Planning (2005)
has estimated that by 2035 it would decline to 0.08 hectares It is also reported thagé&bout
million hectares area is suffering from various types of land degradation which include water
erosion, wind erosion, flooding, salinity, soil acidity, etc. Various types of degradation takes
place from unstable use and inappropriate land managemetitgsebesides land shortage.

There is immediate need of strengthening and expanding watershed management programme,
policy on fertilizer and pesticides application and mapping of areas that lack soil health.
There are several programmes such as Drelgite Area Programme, Desert Development
Programme, Joint Forest Management Programme, Watershed Development Projects, etc.
which need corrective measures in their implementation and measurement of outcome and
impact. Suitable policies are needed to ché&ukd degradation at macro level while
knowledge dissemination and soil testing at micro level. Data base has also to be developed
for mapping of land degradation and soil degradation. Advanced technology like remote
sensing can help in mapping of res@s.c

2.2.3 Interface between Farmers and Scientists

A large number of institutions in the field of agriculture and allied sectors are contributing to
research in development of high yielding varieties of crops, technological innovations and
other initiatives to boost production and human resource developmEme technology

available has not permeated uniformly to all geographic areas of the country. The green
revolution is an example. While the impact of green revolution is clearly visible in some of

the States, in others it is not so significant. Theidwal Commission of Farmers also raised

the issue of knowledge deficit, which directly impinges on agriculture productivity. There

are significant gaps in backward and forward linkages between the agricultural laboratories
and the farmers, in so far asnomunication of technology is concerned. TXE plan
Approach Paper also states that fAin the | on.
sustained only through continuous technol og
progress would reqee high priorities not only for basic research but equally importantly, to
ensuring that the results of such research percolate to the lowest echelons of the farming
sector.



Apart from linkages for obtaining technology, the capabilities of the extergjency to
assess and refine them for its integration in their knowledge base has been very weak, mainly
due to lack of qualified staff.

TheXI plan shows a concern towards the problem of transfer of technological and knowledge
at grasgoot level and pis forth challenges before the extension agencies. The basic issue in
the transfer of knowledge is how to deliver the knowledge to the farmers and how to
implement the results of the research in the farms where land holdings are very sméll. The
plan pants out that extension services are to be treated as a service delivery mechanism.
Thus, there is a need to study the status of the extension services, the problems and the
remedies.

2.2.4 Diversification of Agriculture

An important factor that has mlance to skill development, employment and productivity
increases in agriculture and allied fields is diversification of crops that is taking place through

gl obal and national forces. Il ncreasing inte
world has opened up avenues for diversified agricultural exports, such as in horticulture,
floriculture, and aquaculture. Internally, with growing incomes and increasing urbanization
(@bout 2860f I ndi ads popul ation bel ongewtd3%ur ban
by 2020), there is a shift in the patterns of demand for agricultural products. It has been
projected that the demand for these products would be almost doubled by 2025 as compared

to demand in 2000. These trends would in due course indud fosh production of food

grains to commercial crops.

Traditional cropping is natemunerativao the farmers due to decreasing irrigation facilities,
low quality of soil and increased cost of production. Rural economy can improve with
diversificationof agriculture. Production of food grains is not as remunerative for the farmers
as the high value commercial crops and expaented production like horticulture and
floriculture and crop diversification has been contributing to agriculture growtbmieic
augmentation and employmiegeneration(Joshi, 2005) It was observed that farmers were
willing to shift towards fruits and vegetables irrespective of level of cost of production but
growing of food grain is still predominant mainly due to their oagah towards food
security. A number of studies on diversification of agriculture directly link to employment
generation, income enhancement and sustainability of agric(D&€, 2007) It is essential

to study the implications of these trends forls#tdlvelopment and employment generation in
agricultural sector.

It has been projected that the demand for traditional cash crops such as oil seeds, fibers and
sugarcane increase at 3 to 4 per cent per annum and livestock and horticulture at 4 to 6 per
cent. Diversification towards agriculture, thus, would contribatagdricultural growth and

would also increase the demands for trained human resource. The employment elasticity for
these activities is high. The major thrust areas in the diversification of agriculture inter alia
include the agriculture marketing, thentract farming, the food processing and packaging,
livestock and fisheries development, the technological innovation in these areas as well as
human resource demands. An action plan for future human capital requirement due to
diversification of agricultuz need to be developed in case the agriculture has to remain the
backbone of the economy.



2.2.5 Women in Agriculture

Rural Women form the most important productive work force in the economy of majority of
the developing nations including India. Agrituk sector employs 4/5of all economically

active women in the countryAround 48 per cento f | n d-emploged farmdrst are
women. There are 75 million women engaged in dairying as against 15 million men and 20
million in animal husbandry as compared to 1.5 million men.

The increasing involvement of women workers in agriculture is role@ly discernible in
state and district level changes. According to the census data over the periggDQ96he
percentage of rural women workers classified as agricultural laborers increased frgar25.6
centto 43.4per cent compared to the increagrom 16.2per centto 27.4per centfor men
(Census, 2001). With a rising share, female agricultural laborers now constituped6eht

of the labor force. In certain states, for instance, women constitutep®8.6entof the
agricultural workforcen AP, 58.2per centin Karnataka, 56.®er centin Maharashtra and
50.1per centin Tamil Nadu (Census 200I)he data in Tabl2.2 indicates the classification

of workers engaged in agriculture activities and also shows the feminization of Indian
agriculure.

Table-2.2: Classification ofWorkers Engaged in Agriculture Activities

Year Cultivators Agri. Labourers Total Agri. Workers
Number per Number per | Number | per cent
(000) cent (000) cent (000) Female

Female Female

1981 102839 | 23.12 64409 44.23 | 167248 31.25
1991 124684 | 28.11 85993 45.31 | 210677 35.13
2001 127313 | 32.91 106775 46.31 | 234088 39.02
Source: Registrar General and Census Commissioner of India: Series | part Ill, General
Economic Tables

The data highlights the increasimgncentration of female workers in agriculture in both
cultivator and agriculture labour categorieend more sharply among cultivators. The
percentage of females as cultivators has increased from 23.12 per cent in 1981 to 32.91 per
cent in 2001 as compared to the marginal increase from 44.23 per cent in 1981 to 46.31 per
cent in 2001 for females as agriture labourers.

Several farm activities traditionally carried out by men are also being undertaken by women
as men are pulled away into higher paying employment. Thus, rural India is witnessing a
process of feminization of agriculture.

Keeping theabove in view, the National Agriculture Policy (NAP) emphasized the need to
recognize theirtr contribution and it gave hi
agriculture. Appropriate structural, functional and institutional measures are prapdsed

initiated to empower women and build their capacities and improve their access to inputs
such as land, credit and agricultural technologies.

It is also noteworthy that more females are taking admissions in agriculture and allied courses
in the unversities. The data in Tabke3 presents the trends of female students in agriculture
education; the data reveals increasing number of female students in agriculture; the
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proportion of female students has increased fronp@r&entin 1971 to about 16e centin
1991 to about 3@er centin 2010. However, in many states (mostly in southern India), the
number of female students enrolled is above 45 pdrafehe total students. Thusyer the
years the proportion of trained female human resource icuitgre has increased.

Table-2.3: Female Students in Agriculture Education

Year Per cent Female Students
1971 0.8

1981 3.9

1985 6.3

1991 16.0

2001 18.2

2005 26.9

2010 30.0

Sources1971-1985 data from MHRDEducation in India;1991 data frorAGRIUNIS,
1994; 2001 data from Statistical Abstract, India; 2002 & 2005 data from Education
Div, ICAR, 2010 and data collected for this report

An increasing number of female human resources in an otherwise male dominated sector
need consideration of their job preferences, especially due to their traditional dual role. One
area where greater structural reorganization and flexibility is neededraried female staff
placement. Since female staff has better access to rural households, i.e. farm women, the
planning in transfer of technology may be reoriented to utilize the increased percentage of
trained female human resource in developmental jobs

There is a need to gender sensitive-gctive initiatives to provide benefits of development to
women. Various Ministries/Departments are working towards the goal but have often tended
to function in compartmentalized manner. These fragmentedsefioe not sufficient to

bring about the desirable impact.

It can be observed from the above discussion that feminization of agriculture is witnessed at
two levelsi one at micro level due to male migration to cities or abroad and two at macro
level whee enrolment of females is increasing in agriculture education. This calls for a
relook at policy level wherein access to various inputs, services etc. could be provided to
women at their door steps and at education level where curriculum is modified ¢éoitmak
gender sensitive. All these factors together have an impact upon human capital requirements
in agriculture and allied sectors.

Women aspiring for starting their ventures in the sector also suffer from lack of access to
financial assistance from baslwho insist on assets as security as landistgenerally in the
names of male folks.

Agricultural students need to be educated and informed about rural women's problems,
potentials and aspirations. Raising the number of women in agricultural edueaitb
extension programmes is important as a means of reinforcing the commitment to
understanding and changing the status of women.
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2.2.6 Small and Marginal Farmers

According to the study of National Commission on Enterprises on Unorganized Sector, more
than 80per centof farmers are small (1 to 2 hectadsland) and marginal (one hectare of
land). There has been a steady increase in the share of marginal and small farmers in the total
land owned and operated by them over time. Fableshows the changes in the distribution

of ownership holdings of farmgin India over the years.

Table-2.4: Changes in Distribution of Land Ownership Holdings in India

Land Class Per centownership Per centarea owned
holdings
195354 200203 195354 200203

Landless 23.1 0.0 0.0 0.0
Marginal 38.2 69.6 6.2 23.1
Small 13.5 10.8 10.1 20.4
SemiMedium 12.5 6.0 18.4 22.0
Medium 9.2 3.0 29.1 23.1
Large 3.6 0.6 36.1 11.6
All Size 100 100 100

Source: NSS on Land Holdings™8 17", 26", 37", 48" and 59' Rounds
Note: Landless (<0.01 ha), Marginal (0:0D0ha), Small (1.042.00 ha), Semi
Medium (2.004.99 ha), Medium (1.6@0.00 ha), Large (>10.00 ha)

The share of marginal and small farmers in owned landl@&per centin 195354, which
increased to 43.per centin 200203. A similar pattern is observed in the case of operational
holdings also. Marginal and small farmers accounted fgge8(centof operational holdings

in 200203 as compared to §&r centin 195354. However, there is considerable inequality
in the pattern bdistribution of land. Medium and large farmers (6% of farmarsiebdolds)
operate more than 1/3of total operated area, while large farmers (0.9% of the total) still
operate 13.1per cenbf land.

The small land and limited assets possessed by smdlimarginal farmers form a vicious

circle, and they remain poor with less income. Some basic problems faced by them are
imperfect input and output market, inadequate access to credit markets, poor human resource
base, inadequate access to suitable exiarservices and technological knowhow and poor
access to public goods. The inadequate access to input or output market leads to lower value
realization. Similarly, imperfect credit market lead to suboptimal investment decisions and
improper input applicabns. Inadequate access to technology create serious bottleneck for
modern cultivation practices. Poor access to public irrigation, command area development,
electricity grids are aggravated by other negative factors like poor quality land and
inappropriatevater management. Due to small plots of land it is also not possible for them to
adopt mechanization or other forms of technological innovations and techniques.

According to the 6% round of NSS, considering formal and informal skitigether, 8.2per
centof marginal farmer and 8.per centof small farmer households hardly had any skills
compared to 11.8er centmedium and large farmer households. This limits the scope of
farmer households to find alternative source of income iragpitultural ocupations.
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There is also mismanagement regarding use of fertilizers, pesticides and improved manures
among small and marginal farmers. Indiscriminate use of these inputs affects the health of

soil and nutrition content of products. The NSS data df Beund on Survey of Farmers

show that, percentage of small and marginal farmers is low compared to large and medium

farmers in terms of the usage of modern inputs such as improved seeds, organic manure etc.
(Table2.5).

Table-2.5: Percentages of FarmeHouseholds Using Modern Farming Resources

Land Fertilizer Organic Improved Pesticide | Veterinary
Size Manure Seeds Services
(ha)

Kharif | Rabi | Kharif | Rabi | Kharif | Rabi| Kharif | Rabi| Kharif | Rabi
<04 |71.0 |57.7/486 |375[38.0 [34.0/39.8 |29.6|26.1 |21.4
041 (823 |585|624 |420|485 |36.9|/489 |33.4|30.3 |21.9
1-2 824 |61.0(64.0 |43.3|558 |40.2|54.1 |374|355 |26.7
2-4 80.7 |59.0/659 |435|578 |41.6|57.8 |36.5/38.8 |31.1
>4 757 |56.6|67.0 |425|63.6 |42.0|56.4 |38.8|44.3 |31.7
Total | 77.8 |58.6 585 |40.8|48.0 |37.2/48.0 |334|314 |24.1
Source: Computed using NSS unit level data frofB8und on Statistics Assessment
Survey of Farmers, 2003

The X1 Plan and The National Commission on Enterprises on Unorganized Sector (NCEUS)
observed that the capacity of the agricultural sector to absorb the increasing labour force is
limited. Hence, there is a need to diversify to other-faosm and offfarm employnent in

rural areas. It has been felt that the strategy for development of small and marginal farmers
cannot remain confined to agriculture and must recognize the need to generate more
employment opportunities through skill development, rural diversifinasind development

of off-farm and noffarm activities. To implement the strategy focusing on small and
marginal farmers, the key ingredients are group approach, capacity building and extension
services. Hence, skilled human resource is required in the dfetraining and extension
services. Since marginal and small farmers, along with other categories of farmers, can find
alternative source of living in nefiarm sectors like dairyingjghing, livestock rearing, agro
processing, weaving etc., theseatliactivities need to be modernized and farmers are to be
trained to meet their changing requirements in terms of quality and quantity. These efforts
require trained people and extension personnel.

2.2.7 Aspirations of Youth

Youth these days are awarkthe importance of education. Thus, the educated youth would
play a leading role in agricultural development, but rural youth with a modicum of education
do not find agriculture attractive. They hardly choose farming as a profession. Most of them
try to get a whitecollar job and migrate to cities from rural areas. The youth especially in
educated agriculture related fields could be a resource in changing the shape of agriculture.
But the situation is totally different. There are a number of reasons wlhstrhct youth to

shy away from farming. They feel that earnings are low while substantial amount of efforts
has to be placed in agriculture. Secondly, they feel that working on farmlands is below the
dignity. Thirdly, the highly educated professionalselfghat work on farms is not
intellectually satisfying, as it does not involve creativity and expression. Abquer3deniof
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the total population is of youth which is expected to b@etOcentup to 2016. About 2/3of

these will be rural youth and tieeis a need to develop rural areas in such a way that rural as
well as agriculture educated youth are attracted towards it. The country is also facing problem
of unemployment among educated youth. Besides, the employment growth rate in the rural
areas iglropping from 2.12 per cent during the period 19983 to 0.68 per cent during the
period 199394 to 19992000 (Sheila Bhalla&2005). It has also been observed that this drop is
much more in the agricultural sector as compared to that ifamonsector.The status of
aspirations of youth has to be ascertained and serious thought is needed to make agriculture
attractive in farm and nefarm sectors.

2.2.8 Postharvest Management

A substantial part of the agricultural produce gets wasted due to lackaiatd post harvest
management. For instance, in horticulture it is estimated that abqar 2@ntproduce goes

waste between production and consumption due to lack of cold storages facilities, proper
packaging loss in transportation etc. Even in cemadspulses the losses are substantial even
though to a lesser extent than in horticulture. An important aspect of post harvest
management is value addition through processing of produce and its delivery. The present
level of modern processing, even wittetstimulus given to food processing industry is very
low.

2.2.9 Education and Skill Development

Education in agriculture has to meet the twin needs. One, it has to meet the requirements of
industries that employ agriculture educated personnel and s$gcandhas to take into
account the needs of the farmers and other grass root level workers in the sector. Agricultural
education and training have to play critical role in view of large number of stakeholders. A
re-assessment of the present system woelddressary in view of new challenges before us.

Apart from higher education in agriculture required for research, teaching, extension, etc.
there is considerable need for skill development at the intermediary and lower level for which
facilities are farfrom being adequate. Some of the new technologies being developed like
drip irrigation, green house farming, tissue culture and other tegh require sophisticated

but repetitive skills.

2.2.10 Investments

Investments in agriculture are made bothpirblic and private sectors. Plan outlays for
successive Five Year Plans indicate a decline in the proportion of outlay on agriculture out of
total Plan outlay. This proportion was f@r ceniin 8th Plan, 4.9er cenin 9th Plan and 3.9

per centin 10thPlan. In theXI Plan, which laid special emphasis on agriculture growth, this
proportion is likely to be less than@er cent

2.3 Agriculture Education

2.3.1. Higher Agricultural Education

In the public system, agricultural research and education activities are coordinated by ICAR
at national level and State Agricultural Universities (Sphalsstate level. Though the central
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government supports agriculture development activities, the sHastate governments
outweighs that of the center as agriculture being a state subject. The SAUs receive funds from
respective state governments, ICAR, central government and other agencies in that order.

The establishment of SAUs on the pattern similathtd of the Land Grant Colleges of the
United States made a landmark in reorganizing and strengthening agricultural education
system. The contributions made by these universities and other institutions accorded the
status of deemetib-be universities, agartners of the National Agricultural Research System
(NARS), are well recognized. The green revolution, with its impressive social and economic
impact, would not have been possible without the significant contributions made by these
centers of learning inhe form of development of trained scientific human resource, the
generation and assessment of new technologies and their dissemination to the farming
community.

The number of agricultural universities in a state varies, depending on the size ofette stat
agriculture and its regional requirements. The growth of agriculture and general universities
over the years is shown in Take6. Briefly, during the past three decades there was a three
fold growth in the infrastructure for education in agriculkunaiversities. There was a very
heavy reliance on funding from the public sector, and few linkages established with
organizations in the private sector.

During 201, thereare 61 agricultural universities, whichincludes52 State Agricultural
Universities (SAUs)pne Central Agricultural Universityour ICAR research institutes with
the status of deemed to be universitied four central universities having agriculture faculty
(Annexure2.1). In 2010, 436 colleges (38 S AU O s / dddJS3 collegesn general
universitie$ were imparting education iright major disciplines oégriculture and allied
sciencessuch as crops, horticulture, forestry, veterinary, fishery, dairy;emgineering and
agri-biotechnology These institutions put togethérave annual intake capacity of about
35,000 andproduce abou4,000 graduates and pegtaduates irthe eight disciplines of
agriculture and allied sciences in the country.

Table-2.6: Growth o f SAUs/ DU6s and Gener al Uni \

Year SAU/DU General Universities
1950 - 9

1960 2 11

1970 13 14

1980 22 17

1990 31 20

2001 39 -

2005 43 -

2010 52 25

2011 57 34

Sources: Report on Accreditation for Quality Assurance in Agricultural Education,
ICAR, 1999; ICAR and DARE Annual Reports for various years; Rama
Rao & Muralidhar, Agriunis, 1994; Project data.

India has a largest network of education in agriculture by haaitiities for education in 13
disciplines at undergraduate level and more than 95 subjects at postgraduate level through
constituent and affiliated colleges/facultieésst of courses offered in these universities in
India is given in Annexur2.2.In addtion to the eight major disciplines, SAUs offer courses
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in food science & technology, agsusiness management, home science, bioinformatics/
information technology and basic sciences. In 2011, the country has about 626 colleges, 360
in S A UO s /1b3dUaffliated to SAUs, and 103 collegés generaluniversitiesand others
imparting education in agriculture and allied sciendas2011, tll hese institutions put
togetherwere admitting about 39,300 amtodudng about 27,600 graduates and post
graduates invarious disciplines ofgriculture and allied scienceSumber of colleges in
different systems, students intake and outtsigiven in Annexur&.3.

Considering rapid changes in the Indian and global agricultural scenario, periodic curricular
revisionsare being under taken to take into account a number of factbes decline in

public sector employment, the deterioration of the natural environment, innovation led multi
disciplinary approach and the gender dimensions. To effectively address agficatigira

rural development problems, higher agricultural education planners are giving equal
emphasis to theoretical as well as inductive reasoning skills so that students can interpret
problems and devise solutions. A key feature of the changed currictha isnportance
accorded to practical and experiential learning

2.3.2. Diploma andCertificate Courses

Agricultural education, as outlined above, has generally been designed in the past to create
trained research and extension professionals at highels. The practitioners of agriculture
(and allied fields) have not had adequate opportunities for acquisition and development of
their knowledge and skills in a formal way in the various newly emerging areas that are
expected to add significant value &gricultural production. This position is now being
corrected. Some of the State Agricultural Universities offer 2 year courses in agriculture
leading to Diplomas and some have certificate courses of short duration. At the school level,
under the schemd ¥ocationalization of Secondary Education, subjects are taught, inter alia,
in agricultural vocations. For example, the courses approvecehiral Board of Secondary
Education (CBSE) include those in inland fisheries, Basic programme in fruits and
vegetdles, agriculture and Farm mechanics and engineeRagdit Sunderlal Sharma
Central Institute of Vocational Education (PSSCIYyBhopal under Mtional Council of
Educatiorml Research andTraining (NCERT) is involved in research training and
development DSyllabi for vocational education in various branches including agriculture
related sectors. Indira Gandhi National Open University (IGNOU) provides training in a
number of certificate and higher level courses in agricultural subjects through distance
learning mode. These include (a) Awareness Programmes on Dairy Farming for Rural
Farmers and on Value Added Products from Fruits and Vegetables; b) certificate
programmes in Organic Farming, Sericulture, Water Harvesting and MaaagyePoultry
Farming, andBeekeeping, c) diploma programmes in Value Added Products from Fruits and
Vegetables, Meat Technology, Dairy Technology, Fish Products Technology and Value
Added Products from Cereals, Pulsesl Oilseeds, in addition to doctoral programmes in
Agriculture Extension and post graduate diploma programmes in Food Safety and Quality
Management Plantation Management. Institutions like the Gandhigram Rural University offer
courses in Diploma in Agriculture, Commercial Horticulture and Certificate Course in
Maintenance and Servicing of Farm Power Equipment. The National Institute of Open
Schooling (NIOS) has Diploma courses in Agriculture, and-yws courses in Jute
Production Technology, Oyster and Mushroom Production Technology and Poultry Farming.
A number ofNGOs have programmes of training youth in the field of agriculture and related
subjects. For example, The Morarka Foundation in Jaipur, Rajasthan, have launched a

16



certificate course of 6 months duration in organic agriculture in collaboration with JRNR
Vidyapeeth, Udaipur.

In the field of poultry science, there are several institutes offering diploma/certificate and
skill development training programmes. These include Central Poultry Development
Organization (CPDO), (Mumbai, Bangalore, Bhubaneswar, Chandigarh), Indira Gandhi
National Open University (IGNOU), Central Avian Research Institute (CARI) and Indian
Veterinary Research Institute (IVRI), Izatnagar, Poultry Diagnostic Research Centre (PDRC),
Pune, National Institute of Open Schooling and Dr B. V. Rao Institute of riPoult
Management & Technology (IPMT), Pune. For example, Dr B. V. Rao Institute of Poultry
Management & Technology offers regular courses in Basic Commercial Poultry
Management, Advanced Course for Large scale poultry farming, Feed Formulation & Feed
Analysescourse for Feed manufacturers, Hatchery Management course for persons engaged
in hatcheries.In the field of fisheries science too, there are a number of diploma and
certificate programmes offered. For instance, the Central Institute for Fisheries Bgghnol
Cochin, offers a twwy e a r course in collaboration with
Training Programme. There are also several short term training programmmes.

2.3.3. Agriculture Education in Schools

With the exception of Rajasthan and Uttar Psid#ates,agriculturaleducation as a separate
stream is not imparted at the school level. Even the Committee on Agricultural Education set
up by ICAR in 1997 did not recommend its introduction as a separate subject. At 10+2 level
the Committee recommendi¢hat agriculture could be introduced as an additional optional
subject. In absence of academic and financial support from any national or state agency,
education at school level is almost a rstarter in other stateSome changes are taking
place in tls scenario. For example, MP government has initiated steps to introduce aspects of
agriculture in the school curriculum from primary level education onwards. It is a welcome
change.

2.3.4. Vocational Agricultural Education

In the existing fewvocational schools offering agricultural courses, there are no special
efforts to recruit agri graduates to teach such courses or to train the general science graduates
teaching these courses. In order to revitalize the vocational stream of educatiomnigone

of India is now initiating National Vocational Qualification Framework so that students
pursuing the vocational educational programme will receive CBSE Vocational Degree on the
lines of current CBSE academic degree. This may attract more studehts ocational

stream.

Introduction of need based vocational courses in agriculture is seen to offer a vast potential to
create productive, profitable and stable employment in agriculture. In order to reach the
vocationalisation of agricultural educatjomppropriate programmes would have to be
developed in collaboration with the involvement of relevant SAUs/ICAR/State institutions in
the public sector and agribusiness in private sector for reaching the vast human capital
through education and trainingrforeating rural livelihoods and incomes.

Vocational education faces many problems, including lack of social recognition, inflexible

curriculum and duration, lack of nebdsed courses and trained teachers, poor vertical mobility
and linkage with industryand absence of a national competency and accreditation system. The
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scheme is being restructured on the recommendations of the Task Force on Skill Development
(2006) and is now aiming at preparing educated, employable, and competitive human
resources forvarious sectors of the economy and the global market, enhancing the
employability of youth through competenrbgsed modular vocational courses, providing
multi-entry and exit learning opportunities, and vertical mobility and interchangeability in
qualifications.

2.3.5 Problems in Agricultural Education System

Although agricultural education has generally kept pace with scientific progress in the past,
the pace of change is much faster today. The extent of scientific advances in the fields of
biotechnology, computers and communications allows shorter assimilation periods. In a
global economy, food processing, storage and marketing have become increasingly important
to agriculture producers, and thus to agricultural education. The specifimsefsothe
agricultural education system crisis have been that the agricultural education has been
isolated from the market place and from the rest of the education system. This isolation has
been leading to curricula irrelevance, falling teaching anchilegrstandards, unattractive
employment opportunities and, thus, decreasing investment support. Responses to such crisis
were mostly fragmented and inward looking. According to the situation, agricultural
education has taken responsibility only for a laditclientele, and has not addressed the
needs of all stakeholders. By disregarding the educational needs of all sectors, governments
have built an agriculture human resource pyramid where the absence of a diffuse general or
specialized knowledge, limit rniahal efforts to implement sustainable policies for
agriculture.

There is a need for institutions to develop ways of keeping in touch with the employment
market and adapting agricultural education curricula accordingly. It was felt that, ideally,
instituions should set up permanent mechanisms for observation of thweajidet and
adaptation of courses, but it was acknowledged that institutional inflexibility and lack of
resources would often make this difficult to achieve.

The above discussion highlighthe issues that are critical for agriculture and allied sector in
case the targeted growth has to be achieved. The issues need to be addressed immediately
with multi pronged approach. Needless to mention that these factors have anupgract
humancapital planning, development and utilisation. Matching the job market with that of
skills imparted is extremely essential. Keeping the future course of action and developmental
policies as well as vision in focus, human capital assessment and foreeasteded. The

present project is a step forward in this direction.
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Chapter 3

The Present Study

3.1 Objectives

The present study has been conceived to address the developmental needs of the economy
with special reference to education in agriculture #@sdallied sectors which have an
important place in the economy due to their role and potential in providing employment to
skilled, semi skilled as well as unskilled persons. Skill needs are changing and hence a need
for analyzing the skill gaps, the irtstional mechanism in imparting education and assess the
future requirements of the sector in the context of human capital.

The objectives of the present study are:

1 To assess the suppiiemand and employment of trained human resources in
agriculture andllied sectors

1 To evaluate institutional set up, interface between agricultural graduates with yarious
stakeholders and the impact of diversification of agriculture on skill requirements

1 To develop a system dynamics model for forecasting and scenariocaty@meof
human power requirement and evolve prospective human resource development
strategies

One of the principal components of the objectives is to make an assessment of the future
human capital needs in agriculture. This chapter

1 providesa conceptudramework for human capital assessment,

1 reviews available approaches and methods of human resources forecasting,

1 reviews past studies and gaps therein, and

1 outlines the approach and methodology adopted for the present study

3.2 Conceptual Framework

The broad conceptual framework of the study, comprising five distinct phases, is
schematically presented in F&jl.

3.2.1 Human Resources Supphpemand Process

Both human resources demand and supply can be viewed in terms of both flows as well as
stocks. When considered in terms of flows, these terms imply net additional demand and
supply during a time period, say a year. In terms of stocks, they imply the total quantum of
human resources deployed and the total stock of economically active husoamces
available at a particular point in tima&.graphical representation incorporating the essentials

of the human resources demand and supply processes is given in-8he, Fifpich presents

the manner in which all the data collected would leadtegrated framework for analysis of
human resources demand and supply gaps.
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Fig-3.1 Schematic Dagram of the Study
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3.3 Forecasting Approaches

3.3.1 Qualitative Forecasts

Qualitative changes likely to take place in future in the human resources demand and supply

are captured primarily through qualitative data. The qualitative methods do not aim at exact
guantification of future human resources demand in terms of numbérgsdrrtain aspects

such as gaps between demand and supply in skill content, newly emerging skill needs,
structural factors affecting the demasuapply balance, direction of future changes, etc. Such
methods include collection of desired qualitative infation through structured or
unstructured questionnaires in an employer si
the field through key informants approach, focus group discussions covering various quality

(as well as, in broad terms, certain quigitaspects, Delphi technique, etc.

3.3.2 Quantitative Forecasts

Over the past half century, a variety of human resources forecasting techniques have been
employed in different countries and in different situations of data availability. These include:
Employer survey methods

Norm-based methods

Time-series and regression (linear/dorear, simple/multiple) models

Other econometric models

Mathematical models

Rate of returns approach

Parnesds manpower requirements approach

= =4 =4 -8 _48_9_-°

3.3.2.1 Empl oReguireméntsSur veys of

A straightforward method of ascertaining future human resources requirements is to
approach the employing agencies directly, either on census or sample basis, and asking for
information on their present human resources deployment, skitagiesrand the anticipated
needs over the forecast period. The method has the advantage of getting information based on
the experience and intimate knowledge of the employers about the future labour markets and
anticipated technological changes in the induddowever, this approach is handicapped by

the fact that few employers would be in a position to foresee their human resources
requirements beyond a short period, and even if they are able to, would not always be willing
to part with the information.

3.3.2.2 NormbasedForecasts

In the case of development programmes with standard manning patterns established in
relation to the tasks to be performed, future human resources needs can be worked out by
applying the staffing norms to the anticipated @npled expansion of the programmes. This
approach is applicable mainly in the government sponsored programmes like Community
Development, Intensive Child Development Scheme, etc., but has limited or no use in the
case of private sector activities. Ncebasel forecasts are also useful in arriving at
requirements of categories such as teachers (based on projected number of students and
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anticipated pupiteacher ratios) or doctors (based on projected population and desirable
density of doctors per thousand @fgulation).

3.3.2.3 Timeseries and Regression Models

Time-series models enable making human resources (or for that matter of any economic
variable) forecasts on the basis of a study of the historical pattern of changes (usually trends)
in the past. Urnke these models, which make use of past data on human resources only,
regression models establish relationships between human resources and other safely
predictable variables which are associated with human resources variables. Both these types
of models,however, require long (spatial or temporal) series of data, not usually available in
the field of human resources planning in developing countries. For example, for applying a
regression model to forecast requirements of agricultural human resourcemudtheequire

a sufficiently long time series on the size of agricultural human resources on the one hand and
on the levels of variables that influence the requirement of such human resources like
technology, extension network, etc.

3.3.2.4 OtheEconometric Moded

More complicated econometric models postulating the interplay of a number of variables
through a set of structural equations have been developed for forecasting human resources.
For example, the Timbergelog model comprises six linear equations relating volume of
production, number of students at two levels of education, and the members of the labour
force and those entering the labour force during the past six years. The BACHUE models
developed by ILO duringhe 1970s include three sutodels, the demographic, the economic

and the income distribution subodels. The first sumodel tacks the population by age, sex,
location and education, the second generates final demand and value added by sector using
inputoutput table, and the third predicts employment and distribution of irfcome
Applicability of these models is again restricted by data availability.

3.3.2.5 Mathematical Models

These models includglarkov models, Simulation models , and System Dynavioclels .
Markov chain models are extensively used, and are used on the concept of transition
probability matrix and usually formulated to estimate long term study state equilibrium
conditions. In general these exercises pertain to two distinguished dimensiorem hum
resources supply and human resources demand. Various methods and tools are developed
over the time for forecasting. Simulation models imitate and assess the impact of various
management scenarios, and answer questions regarding human resource mariagemen
determine actual requirements primarily at unit lev&stem namics (SD) modeling
methodsdeveloped by Jay W. Forrester is a powerful methodology to understand the
systems, their variables and parameters, inter linkages; and to develop a nrugldlotis
qualitative and quantitative variables (Mohapagtaal 1994). Vizayakumar (1990) has
explicitly stated the important features of system dynamics as the ability to (i) dynamically

2Timbergen J and Correa, I.H (196Quantitative Adaptation of Educatida Acceleration of Growth, Kyklos,
Vol.XV (1962)

®*The BACHUE models were developed under | LO6s World
Kenya, Brazil and Yugoslavia
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model complex relationships of a large number of variables, @imsider many related
aspects of a problem resulting in a holistic approach, (iii) explicitly model qualitative factors,
(iv) experiment with policy alternatives, (v) generate future scenarios, (vi) incorporate
features of both the explanatory and normagigproaches, (vii) model a wide variety of real
world situations. This method was effectively used for human resources assessment in CSIR
(Mandalet al. 1992, and Shivanagaraju, 1998 & Mohapatral.1990), for food production
(Mandal, 1993), and for @eed system (Rama Rao et al, 2000) and for soybean system (Bisht
et al, 1996.

3.3.2.6 Rate of Returns Approach

In this approach the rates of return to investments in different streams of education are
computed by assessing the life time earnfiogegone. Investment decisions are made on the
basis of the relative rates of return from different streams. This approach helps in identifying
as to which stream of education results in a better rate of return on investments. It does not
help, however, imrriving at a quantitative assessment of human resources requirements.
3.3.2.7 Manpower Requirements Approach (Parn
A general approach for forecasting human resources requirements for the purpose of
educational planning was originally propoeddby Parnésin the context of Mediterranean

Regi onal Proj ect dueessengakteph ef thisapprohciis shod6io 6 s .

Fig-3.3.

9aldlofAak (K
employment profile by industri
sectors, by occupational
categories within each industr
and by the educational levels i
each occupation

Forecast total employment
levels in each industrial sector
the target year that are required

in relation to the targeted
growth of output in that sector

Obtain a distribution of the tota
employment in each sector in
the target year by occupations

Estimate human resources
supply by educational categor
in the target year

Aggregate the employment
levels by educational categori
to obtain the demand for each

educational category for the

target year

Obtain a distribution of the
employment in each
occupational category by
educational levels

Compare the demand and
supply to arrive at modificationg
required in the annual output o

human resources of various

educational levels

Translate the above annual
outputs to enrolments required

Fig. 3.3: Steps in Parnes Model

* Parnes, H.S., (1962Forecasting Educational Needs for Economic and Social Dpweent OECD, Paris
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Mathematical Formulation of Parnes Model:

be divi de®()] FN@ in
6006, an d ﬁ?(ét) Fé%aét)r 1. &5
year 0

ot 6 .usm@ imprtoudput orpother

t he economy

base period
the forecast
econometric models in the first step.

i) Let
t he
i n

i) Let the total employment in the sectors in the base period-b@E E? (0), .... 9, and
the corresponding projected total employmefit @, E® (t), .... B (t) in theforecast
year o0t 6. Tot al empl oyment I s proj
elasticities for different sectors.

iii) Suppose there are Om6 occupation
proportion of emplpaymeoan o j(0) mithe babehperid
and&}(t)lntheforecastyea‘fhen, the total empl oy me
would be @ (0)xE® (0) in the base period ang @xE® (t) in the forecast period.

iv) If, further, t he proportion of educati onal

sector 06i 0 .,,et)tt heinmd hét @ ot @1 bempl oy me

occupation 6] 6 ij(0)xs €OXE0) in thd base peviashd b, (H)k

aj (DXE®@ () in the forecast period.

I
al

P
S

V) The tot al empl oyment of educational
period would then be the sum of al} (0)x g (0)xE? ( 0) across
corresponding sum for the forecast
|l evel o6rd6 in the forecast year. Thi
the forecast year due to expansion ofébenomy.

While the mathematical formulation of the approach is edlsg, main task is to obtai
the various proportions appearing in the equations

The base

y eoacupat®reducatidru @rdfile wf employment (step 1) is to be

derived from labour force surveys or censuses. Forecasts of total employment in each sector
(step 2) are usually obtained by establishing targets of output for eachnecosector

(through econometric mo dCutpud ,modeisy aral | appyi
projected (on the basis of past trends or anticipated changes) levels of labour produ
outputemployment elasticities for different sectors. Estimatedi@ynpent by occupations

ngLi ent
ctivity or
in

the targeted year (step 3) are derived by applying to the total employment forecast obtained in

step 2 an expected occupational distribution in the target year. There are various
anticipating the future occupational dibtition T a) assume no changes in the cu

ways of
rrent

occupational distributions, b) study, where data are available, past trends in the occupational
structure and extrapolate, ¢) make international comparisons assuming the occupational

structures in the less dewpked countries would gradually move towards those in the

more

developed countries, d) make infem comparisons assuming that the structures would

gradually move towards those in the advanced firms, or d) use appropriate norms

in cases

where applicableTranslation of these occupational forecasts into educational forecasts (step

4) would again be on the basis of either applying the current profiles assuming
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existing pattern is the optimal pattern or making appropriate changes in it. Step § ¢en i
straightforward one. Step 6 is one of estimating the human resources supply in the target year
which equals existing number of workers of the educational category, plus the number of
fresh entrants into labour market during the forecast horizon hHegssitnber going out of the

labour market for various reasons such as deaths, retirements, and occupational or spatial
mi grati on. As a tool for educational pl ann
criticism, but nevertheless is being used esieely with suitable modifications for
forecasting occupational employment in disseminating labour market information.

3.3 International Practices

Notwithstanding the objections to Parnesod ajy
developing cantries use it, with appropriate refinements, to develop occupational forecasts
on a fairly regular basis.

3.3.3.1 Labour Forecasts in United States of America

In the United States of Americéhe Bureau of Labour Statistics in the Departmernitatfour
develops and publishes ten year forecasts of employment by industries and occupations at
highly disaggregated levels (over 300 industries and 700 occupations), revised every two
years. The methods used range from econometric and-sgries modelgo explicitly
subjective analyses. Labour force projections are made througksdines analysis and
smoothing of historical labour force participation rates and applying them to the projected
population levels. Industrwise outputs are projected usingconometric models.
Occupational distribution of employment is projected by extrapolating the historical data on
occupational distribution within each industry to the projection year tempered by appropriate
value judgments. Official projections stop witlecapational projections, but a study by
Bullock and Litzenberyusing the official projections for 1998008, translated them into
educational forecasts and estimated that the job opportunities for agricultural and allied
graduates would be about 79,00@008 against the availability of about 57,000 graduates.

3.3.3.2 Occupational Forecasting in Canada

Canadaalso has been making occupational forecasts since early 1960s. As in the general
Parnesods scheme, the starting point for t h
employment forecasts for 67 economic sectdise industrial scenario was developed in
cooperation with the Conference Board of Canada (CBOBJst, GDP by industry is
forecasted based on the outlook for final demand categories of spending in the CBOC's
macroeconomic model (Mediuiferm Forecasting Model). Secondly, labour productivity by

® Franklin, J.C.,(2007),Employment Outlook: 20066, An Overview of BLS Projections to 2016lonthly
labour reviewi November 2007, United States of America, Department of Labour, Bureau of Labour Statistics:

® Bullock, K.W, and Lizenberg, K.K (2002):Forecasting Future employment Opportunities for food,
Agriculture, and Natural Resources Higher Education Graduates Using Adjusted Bureau of Labour Forecasts,
Department of Agricultural Economics, Texas A&M University

" Government ofCanada, Department of Human Resources and Skills Development (R66king Ahead: A
10-year Outlook for the Canadian Labour Market (200%), Human resources and Skills development
Publications Centre, Quebec
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industry is estimated based on its historical trend derived from a Hdergdcott filter. The
employment forecast by industry is then derived based on the projected GDP and labour
productivity by industryThe Canadian Occupational Projection System (CO®8ped to
forecast the future occupational patterns in each sector on the basis of past trends revealed by
the censuses and the regular monthly labour force surSeyse 1997, COPS has been using
smoothing techniques to project all occupational shames by industry.Over 4,500
equations (140 occupations by 33 industries) are estimated.

3.3.3.3 Occupational Forecasting in Ireland

The most recent occupational projectioXs$ (n the series of Human resources Forecasting
Studies) forirelandrelate to 201@202F. The occupational forecasts were based on sectoral
employment projections for 2010 to 2020 derived from the recent projections of the lIrish

economy made by the Economic and Social Research Institute (gESFRI)e macre
economic model used for this purpose provigagdployment forecasts for eleven major
groups, which for the purpose of compiling occupational projections, were further
disaggregated on an estimated basis. Occupdtiiee employment forecasts veethen
obtained by projecting the occupational profiles in each sector based on past trends and
expectations as to the likely development of occupations over the forecast period. The basic
data used to analyse both industries and occupational shares withstries were taken

from the 1991 and 1996 Censuses of Population and from the Quarterly National Household
Surveys (QNHS) carried out between 1998 and 2005convert the occupational; forecasts

into educational forecasts, past educational profilesttfe period from 1999 to 2005 for
occupational groups were analyzed and projected to the forecast years, mainly on the basis of
linear or logarithmic forecasting methods. For this purpose, the occupational groups were
subdivided into five educational cgties- primary; lower secondary (including transition
year); higher secondary, PLCs and other non third level; third level diplomas and certificates;
third level degree and higher. The projected shares were then applied to the forecast numbers
employed m each occupational group for 2010 and 2020, thus providing an educational
profile for each occupation in the forecast years.

3.3.3.4 Forecasting in Other Countries

Coming to developing countries and with special reference to agricultural human resaurce
study by Hinchliffe (1993f conducted through interviews with potential employers and with
secondary school graduates found that the supply of graduates from agricultural schools was
far greater than the likely demand.

To summarize, the developedount ri es generally adapted t he
occupational employment forecasts. Only a few countries attempted to translate these
forecasts into educational forecasts. The sophisticated methods adopted by the advanced
countries to project aupational patterns of employment in different sectors would require a

fairly long time series for studying the occupational and educational trends.

8 Doyle, N, Lunn, P, and Sexton, J (2006)rrent Trends in Occupational Employment and forecasts for 2010
and 2020, Final report to The Expert Group on Future Skill Needs, The Economic And Social Research
Institute

® J. Fitz Geraldet al (2005). MediumTerm Review 2008012.Dublin: The Econoiic and Social Research
Institute. Dublin

9 Hinchliffe, K (1993): Human resourcdBorecasting and Rapid Labour Market Analysis: The demand for
technical school graduates in Egypt, Journal of Vocational Education & Training, Volume 45, Issue 3, 1993
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3.4 Review of Past Studies in India

Ever since the planning era began in the country, India too has been attempting forecasts of
requirements of various human resources categories as a part of its developmental planning.
Some important efforts in this direction specifically in relation teicagiural human
resources are summariseelow".

3.4.1 Forecasts in 1970s

The earliest estimates of the requirements of agricultural personnel were those attempted by
the Agricultural Personnel Committee set up by the Planning Commission. The Cofimittee
estimated the requirements on the basis of certain assumed staffing norms for organizations at
block and district levels (e.g. one village level worker for every 10 villages, 3 to 4
agricultural graduates for every block, and 4 to 5 subject matter kgtscia agriculture in

every district). Replacement needs were calculated at 3 per cent of the employees in position
on the assumption of an average working life of 30 to 35 years and even distribution of the
stock of personnel across all age groups.m&aead estimates were similarly arrived at for
various allied sectors like animal husbandry, dairying, fisheries, etc. By and large, the
estimation of requirements was limited to the government and government sponsored
programmes in agriculture and allieccs®s. This is understandably so, as the employment

of agricultural and allied sciences professionals was limited primarily to public sector in
those years. The Working Group on Agricultural Administration and Personnel, Education
and Training set up inonnection with the formulation of Fourth Five Year Plan followed
same approach in estimating the requirements of agricultural personnel for the Fourth Plan
(196671) and Fifth Plan (19716)'%. The Working group, however, allowed some provision

for the need of private sector on an ad hoc basis.

3.4.2 Forecasts in 1980s

The Institute of Applied Manpower Research (IAMR) carried out in 1984 two studies, inter
alia, to assess the requirements of trained agricultural human resources in Uttar Pradesh and
Maharashtra for the ten year period 1983 These studies were limited $cope as a) they
covered only the requirements of human resources directly involved in agricultural planning
and projects, b) only four government departments, viz., Agriculture, Animal Husbandry,
Horticulture and Sugarcane were covered and c) privaterseas excluded. The estimation

was based on data collected from the relevant government departments and agricultural
personnel through a set of questionnaires.

Another study* by the Ministry of Food and Agriculture, Government of India, while
generdly following the normative approach followed by the earlier committees as outlined
above, made two refinementsne in methodology and the other in coverage. In working out
the replacement needs, the earlier assumption of uniform distribution of the dftock
employed agdcultural personnel across ageoups was given up and the actual age

" Institute of Applied Human resources Resear$sessment of National Human resources Needs in
Agriculture and Allied Sectors, Volume,I#001, pp 913.

2 Government of India, Planning Commission (19B&port of the Agricultural Personnel Committee

13 The perials of the Fourth and Fifth Five Year Plan were later revised as7¥9&fd 19749
 Government of India, Ministry of Food and Agricultuiieechnical Human resources for Indian Agriculture
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di stribution derived from the | AMRGOSs studi e
private sector were explicitly covered through a survey of-agtostries.

On a equest by the Indian Council of Agricultural Research (ICAR), The Institute of Applied
Human resourcedkesearch carried out, during the 1980s aslepth study on the
assessment of agricultural human resources, the main objective of which was to ¢ésémate
requirement of graduates and postgraduates in Agriculture and Allied sciences over a period
of ten years. The assessment was made on the basis of data available from the Annual
Reports of Agricultural Universities (198) wherever available and dagathered through

a survey of Agricultural Universities for which annual reports were not available and
agricultural colleges affiliated to universities other than Agricultural Universities. In view of
the low level of response in the -#idia survey condtted for the purpose, estimation of
human resources needed at graduate level could not be attempted, and only estimates for the
postgraduate and higher levels were made.

3.4.3 Forecasts in 1990s
3.4.3.1 Forecast Studies inmihra Pradesh and Tamil Nadu

As a part o f | CARGs Agricultural Human Res
resources assessment studies were carried out in Andhra Pradesh, Tamilnadu and Haryana
during the late 1990s. Thendhra Pradesh study®, conducted by th&ata Consultancy

Savices, Hyderabad, wasnter alia, a) to study the employment trends of the output of the
State Agricultural University, b) forecast agricultural human resources requirements in
Andhra Pradesh up to the year 2010 in both technical and general categjdoestudy the
technical competence of the University alumni to meet the demand in relation to curriculum
and education system, and d) to provide a human resources model to present the database on
human resources supply and demand projections. Data amuitteat employment patterns

were collected through surveys of various stake holdaygshe government departments and

other employers, b) alumni of the State Agricultural University, c) teaching staff of the
University and c) farmers. The field survegsr ovi ded data (6skill c
pattern of the absorption of agricultural graduates into various sectors (such as pesticides,
dairy, fertilizers, etc.). Estimates of the Compound Annual Growth Rates (CAGR) for these
industrial sectors were d@ependently gathered from the industry circles. These growth rates
and the skill coefficients assumed constant over the forecast period, provided the forecasts of
future employment of agricultural graduates in these industries. The requirements of
extensio staff were estimated on the basis of norms (number of villages to be reached by an
agricultural graduate, varying from 2 to 5). Skill gap analysis was also attempted through data
collected from the surveys of employers and the alumni. Supply side estimate obtained

on the basis of the intake and outturn data from the State agricultural University. The
consultants also suggested that a regular human resources information system could be built
with the help of the survey instruments used in this stlidta Consultancy Servicesalso

did a similar survey fofamilnadu covering the alumni of the State Agricultural University

at Coimbatore.

% |nstitute of Applied Human Resources Research;

8 Tata Consultancy Services, Hyderabad (1988)al Report on Human resources Needs Assessment Study
(AHRD Project)
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3.4.3.2 Forecast Study in Haryana

The Study forHaryana was conducted biyl/s A.F. Ferguson & Ca who gave their fial

report in the year 2000 The study was intended to identify the present status and emerging
human resources requirements of agriculture, horticulture and allied sectors in farming, agro
industrial and services sectors, demand scenario foipegfessonals at state, regional and
national levels, selémployment opportunities, required modifications in curricula for better
absorption, etc. Apart from an analysis of secondary data from a variety of sources, the study
undertook a primary survey coveringxisting and potential employers (about 100, in
government, corporate sector, financial institutions, research/academic institutions and others
including NGOs), discussions with experts in the field, key government officials and with
select alumni of Hamna Agricultural University, Hissar, located in Delhi and Haryana.
Demand estimates for the government/research/teaching sector were made on the basis of
anticipated annual retirements only. In the case of corporate sector, employment was
projected using @&egression models linking incremental employment with sales/investments.
The demand from the setimployment and NGO sectors was estimated from the data
collected in the primary surveys. The study led to the following broad conclusions:

1 About half of theagricultural graduates are currently employed in government and one
fifth in corporate sector. The share of government sector is declining as future
opportunities are limited to retirements only. However, the prospects of employment in
the corporate seat@re bright

91 About 90 per centof the agricultural graduates are employed in agriculture related
activities and only 1@er cenfare in unrelated activities or have gone abroad

1 Employment of agricultural graduates in financial institutions has reachtdjaation
point. Majority of fresh employment opportunities in rural credit disbursal process go
to plain graduates or MBAs with specialization in finance.

1 Less than Jer centof the agricultural graduates are presently-ssiployed and this
S e c t atentéalsneeds to be evaluated

3.4.3.3 Forecast Study by IAMR

While the above studies of TCS and Ferguson & Co were-gpetdfic, IAMR conducted a
ICARsponsored national l evel study titled ANa
Agricul ture and AlTheiolgedtiveS ef this studywere tom) ta2pepale a
status report on the current trend in employment pattern and to ghgestemand and supply

of trained human resources in agriculture and allied sectors for one decade, b) to develop a
human resources information system, and c) to suggest a workable model for human
resources planning. The study collected data from 149 gewsloand 3,661 individual
employees, 75 universities and colleges, 1,747 agricultural graduates passed out, and 93
experts in the field. Estimates of human resources demand were obtained through three
approaches. In the first approach, total stocks oicaltpral graduates (and veterinary
graduates) were first estimated(starting from the base for 1990) up to 2010 by cumulating the
outturn data and allowing for attritions at the rate of Ae8 centper annum (0% for

o A.F.Ferguson & Co., (2000Final Report on Study on assessment of Human resources Needs and
Development

18 |Instituteof Applied Human resources Research (20B&sessment of National Human resources Needs in
Agriculture and Allied Sectorsin three volumes)
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mortality, 0.3% per retirement and6@o for net migration). The stocks less the extent of
unemployment among the respective category (as per 1991 census) were taken as the demand
estimates. The second method used a norm of 400 agricultural scientists per @hillion
population (suggested ir M.S.Swami nat han in the report ABr
on the Farm Fronto. The third set of estim
period 1981 to 1991 from the respective censuses and holding these rates constant up to 2010.
The stuy recommended, inter alia, a) demand projections based orouipuit framework

b) a computerised information system on agricultural human resources at state and national
levels, ¢) annual tracer studies covering graduates three years after gradumatial), aa

directory of agricultural and allied scientists.

3.4.3.4 Forecast Studies by Others

Apart from the above studies which cover the entire spectrum of agricultural human capital
some sector specific assessments have also been made from time Entimstance, some
studies on human resources requirements in fishery sector were conducted by various
researchers primarily using normative methods (CIFE, 2000). Similarly in poultry sub sector
some attempts were made to forecast human resources demainty on the basis of
institutional outturns and the resultant stocks (Sasidhar, 2009).

At the skilled worker level,Pandit Sunderlal Sharma Central Institute of Vocational
Education (PSSCIVE)Bhopal evolved certain norms to assess the requiremerstsiiet
human resources, particularly at lower levels, in differentsadbors of agriculture (Sacheti
and Salooja, 2000).

The above brief review of some of the major studies on the agricultural human resources
bring out the fact that forecasting of hum@sources demand and supply has been an ad hoc
exercise, and each time the researcher has to grope for dataavailability of good data

and in good time hinders application of sophisticated techniques employed in the US,
Canadian or Irish occupatidrfarecasting systems.

3.4.3.5 Recent Studies Critique

There have been two studies in recent years that have attempted national level forecasts of
requirements of agricultur al human resources
the other the study by M/s A.F.Ferguson. The latter study, even tipoggrily focused on

Haryana, nevertheless attempted national forecasts as well. Both were conducted roughly
about the same time, around the year 2000, and the forecast horizon was 2010 in the case of

| AMRGs study and 2009 i moweteh ene isnpocamtndidference.u d y .
While the | AMRG6s projections were O6stockod pr
projections. Thus, while IAMR projected the total number of agricultural graduates and post
graduates required by the market bg trear 2010, the Haryana study estimated the annual
additional number required in the year 2009. The two sets of projections are given in Table

3.1 for 2005 and 2010 in the case of IAMR and 2004 and 2009 in the case of the Haryana
study

As mentioned abay the two sets of projections are not directly comparable as one represents
the stocks required and the other the annual additions required. For purposes of comparison,
therefore, the IAMR forecasts for 2010 have been converted first to relate to 2008dvy
interpolation between 2005 and 2010 and then as flow variable by adding the annual
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expansion demand and replacement demand (estimated at 1.3% of the stock). These are
shown in the last row of the table.

It will be seen that the trend based faretaMR for
2009 (suggesting an annual outturn of about 10,000 graduates argtguhsites) is fairly

comparable with the forecast from the Haryana study. This, however, appears to be much

lower than the current annual output from the agricultural edunad institutions. It may be
mentioned that the treAshsed forecast of IAMR is obtained by extrapolating the growth of

employed stock between 1981 and 1991, a period very much in the past.

Table-3.1: Forecasts of Agricultural Human Capital RequirementsTwo Recent Studies

by IAMR and AFF

IAMR Study (2000) Ferguson Study (1999)

AStockoO Forecas AFl owdo Forecas

Year Stock | Norm | Trend | Year | Conserv | Likely | Optimisti
based| based | based ative C

2005 284 523 131 | 2004 | 7to8 | 7to9 8109
2010 344 567 172 | 2009 | 8t010 | 9to 11| 10to 13
2009 332 558 164 - - - -
(interpolated)
2009 16 16 10 - - - -
Flow forecasts

There is, unfortunately, no ready way in which either of the above forecasts for 2009 can be
verified or validated. Data from 2001 Census relating to detailed educational categories are

not

y et

publ i shed.

T h eyeaNyalabouo finca burveys do madt e
give separate data for agricultural graduates. The data from the occupatiocational
pattern studies conducted by the Directorate General of Employment and Training (DGE&T)
do not give data for the unorganized sector, are basedaxial presponse even for the
organized sector, and the latest data relate to-280Zhus, there is no way of estimating the

Sur

employment size and pattern of agricultural graduates and their unemployment rates for the

current year.

3.5 Proposed ApproacHor Demand Forecast

In the light of the Project objectives, the two basic issues to be addressed through this project
are a) to make a forecast of the number of graduates, postgraduates and doctorates

(collectively called high level human resources) ali agassess the needs of human capital

at subgraduate level, the number likely to be available over the next ten years, and the

guantitative and qualitative skill gaps, and b) to develop a System Dynamic model.

3.5.1 Forecast Period

The base year for the projections has been taken asBD0®e year of the commencement

of the project. The forecast horizon is taken as 2008 201920.
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3.5.2 Demand Forecast

Constraints of data availability dictate the choice of methodology #ratbe adopted for
demand forecasting. Keeping in view the massive and diverse nature of the system of human
capital utilization in agricultural and allied sectors and the data availability constraints, the
Par nes o éwihp certam adiaptations) has ngzally been adopted in the present
Project for obtaining quantitative forecasts which covers the needs of the entire economy.
This is supplemented by userairmative approachwhere necessary.

The projections have been derived through the followingsstep

a) Important suksectors have been identified in each sector of the agriculture and|allied
sectors (such as crops, horticulture, etc.). Suchseators, for instance, include
government services, finance, processing industry, research and education, etc.

b) The targeted developments (such as growth rates) in each of thesectuls are
considered as specified in Plan and other official documents or, where such targets are
not available, have been derived on the basis of growth in the recent pasojacted
using linear regression.

c) Total employment in each subsector in the base year {P00Bas been estimated, if not
available from the existing sources, using either normative approach or trend analysis.
Details have been given in AnnextBel.

d) The total employment has been broken down into educational requirements of stpock on
the basis of primary data specially collected in the Project, as outlined later in this
chapter. It is generally assumed that the current pattern of employment holds gpod for
future years also. However, wherever deemed necessary on the basis of expert views
expressed in Focus Group Discussions, a judgmental approach has been followed to
slightly modify the proportions.

e) The stock projections have been converted to flow projextidhe flow projections
consist of Annual increment in the stock.

f) The replacement needs (due to factors such as retirements, deaths, migration, et¢.) taken
as3percenbf the previous yearos stock (Consi
rate of replacement are explained in Annexaid).

g) The requirements of higher educati@kes into account the fact that the alumni at jany
level do not all enter the labour rkat straightaway and a significant proportion of them
pursue higher education and become available to economic activity only after certain
number of years. ( Method of calculation explained in AnneSusg

\"2J

In addition, qualitative aspects of human calpiteeds have been captured throdglous
Group Discussionswith various stakeholders, experts and opinion surveys of employed and
unemployed agricultural human resources.

3.5.3 Forecast of Supply

The basis for assessing supply of agricultural humaouress is the annual institutional
output over the years. In the absence of a comprehensive data base on output from
agricultural institutions, special efforts became necessary to collect the relevant data from all
the academic institutions to assess theels of output for various years besides taking data
from the National Information System on Agricultural Education Network in India
(NISAGENET) maintained byndian Agricultural Statistics Research Institute (IASRI), New
Delhi.
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3.6 Activities Organised in the Stud

As mentioned earlier, data on the current level and pattern of employment and the current
shortages and surpluses are not available for the base yead®@@fi9even for a year
reasonably close to it. As such, an extensive and detailgg@loyment survey became
inescapable for establishing the béise data. No data on the trends in the utilization pattern

of the output of agricultural universities are available eitheacer studies covering the
recent yearso output have, therefore, been c
has been collected through the employment survey, tracer surveys provide qualitative
information on the adequacy of the education received icwdgnal institutions. Qualitative

data needs also required Focus Group discussions with various stakeholders in each sector of
agriculture and allied sciences.

In the light of set of objectives and the data needs indicated above, the following activities
were organized as a part of the Project:

i. Surveys of a sample of establishments
ii. Survey of all SAUs
iii. Tracer Surveys
iv. Individual Experts Survey
v. Focus Group Discussions
vi. Developing a System Dynamics Model

3.6.1 Expert Consultations on Methodological Issues

Various methodological issues including coverage of various surveys proposed, sample size
and selection and the data collection instruments were discussed in detail in a series of
Workshops of experts from the fields of agriculture and allied sectors, indsisttistics and
economics during 2009, followed by detailed discussions with experts from Institute of
Economic Growth, CSO, IASRI etc. Based on these deliberations, the sampling scheme and
the survey instruments were revised and finalized after @ fiedtest. Details of various
activities, thus, finalised and executed, are given in the following paragraphs.

3.6.2 Establishment Survey

The primary purpose of thestablishment surveys was to obtain a profile of the current
deployment of agricultutapersonnel, an assessment of the employers on the current
shortages and skill gaps, emerging skill needs and the quality of the alumni of the agricultural
education institutions employed by them. The sample of establishments was selected through
a twoi stage sampling with stratification at each stagjghe Districts in each State/Union
Territory being the first stage units and the establishments in the district being the second
stage units. The sample size at the first stage was 103 districts and ther noim
establishments covered the second stage was 4500. Details of allocation of sample to
different States and strata are given in Annexdie Questionnaire used to collect the
information from various establishments in the country is given in Aneexér
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3.6.3 Survey of Educational Institutions

Educational institutions in the field of agriculture, besides being generators of agricultural
human resources, are also employing units. Therefore, these institutions were also covered
by the Establishment Survey as mentioned above. However, as educational institutions, the
following additional data had been collected from them.

1 Data on the intake and outturn from all agricultural human resources producing
institutions by branch and speciaftr each year (for estimation of supply)

Emerging courses and modifications made in curricula and syllabi in recent years
Relative demand for various courses based on applications

Anticipated changes in quantity and quality

Institutiorrindustry linkages

Transfer of knowledge to farms

E

In the case of agricultural universities and research institutions, the coverage was on a census
basis.The details of items on which information was collected from academic sector is given

in Annexure3.6. In the case of cadiges, offering agricultural and allied programmes that are
affiliated to SAUs or other universities, students and faculty data was obtained for all such
colleges. However, information on the qualitative aspects on education and quality issues was
obtainedthrough focus group meetings and personal discussions with faculty and staff of
these colleges.

3.6.4 Individual Experts Survey

In addition to the alumni of recent years, expert opinions on the adequacy of the education
received in the SAUs in securifgbs and in handling the jobs were also obtained from a
number of individual agricultural experts working in various establishments and institutions
using the questionnaire given in Annex3.&. About 4881 experts were consulted for this.

3.6.5 TracerStudies

The tracer studies are follow up studies of alumni from the agricultural universities and other
teaching institutions, and are expected to provide data on

1 Current flows of human resources into different categariesployment by type, self
empbyment by nature, unemployment, higher education, staying out of labour force,
migration (geographical and occupational)

1 Migration of agricultural graduates to other occupations

1 Perceptions of the alumni about the skill gaps with reference to latamket

The annualbutturn of agricultural graduates and pgsaduates is of the order of 40,000
from all universities and colleges. The coverage through tracer studies of alumni was limited
to a random sample of alumni covering graduates,-grastuate and doctoratesin all,
information was sought from a sample of about 6,000 alumni belonging to various disciplines
passed out in 2005 to 2010 through a Questionnaire (Ann&@ixelhe response was from
2,105 alumni.
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3.6.6 Focus Group DiscussiondGDs)

Apart from the field surveys to gather the above quantitative data, substantial amount of
gualitative data needed was collected about the current skill gaps, anticipated trends and
requirements, new disciplines emerging, modifications in currieita,through discussions

held with various groups of stakeholders. About 50 Focus Group Discussions (FGDs) were
organized as per the target covering different regions of the country and different groups of
stakeholders and experts. These stakeholdersdied|university faculty research institutions
faculty and scientists, industry personnel, industry associations, students, farmers and farmers
associations, NGOs etc.

3.6.7 Data Requirement and Availability

The data requirement and availability fra@rious sources including the activities indicated
above are indicated in TabB2.

Table-3.2: Methodologies Used for Data Collection

Data items Data requirement Data source Collection
method / tool
Current level ang Present stock, Reports of IAMR, DST | Review of
employment Employment pattern | and DGET publications
pattern (Sectorwise, Alumni survey Questionnaire
Discipline- wise) Industry Survey
Reports of various
departments,
Establishment survey
Analysis of Output from the Education Division of Review of
human resourcey Universities ICAR publications
supply scenario | (Discipline-wise, SAUs Questionnaire
Levelwise)

Analysis of
human resourcey
demand scenaric

Current employment

(Sectorwise)

Sectoral growth rate

Output/human
resources ratio

Sector survey
Secondary sources
Establishment survey

Questionnaire
Discussions

Analysis of Human resources Establishment survey, | Questionnaire
human resourcey supply Secondary sources Discussions
demandsupply | Human resources

gap demand

Delineation of | Demandsupply gap | Feedback from SAUs | Questionnaire
appropriate (Discipline-wise) Feedback from alumni | Discussions
agricultural and employers

education

strategy.
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3.7 System Dynamics Model

System dynamics modeling was used for forecasting and scenario generation of human
capital requirement in agriculture and allied sectors and to evolve prospective human
resource development strategies.

3.7.1 CausalLoop Diagram

Basic causaloop diagram of the system dynamics model is shown irfBFgThe template
shows two negative feedback lodpsne related to demand fulfilment and the other related

to supply enhancement. The ultimate goal is to create a situation obagmliwhere the
demand equals the supply. However, dynamicity of the loops creates imbalances all the time.

> Total Supply\\ /Total deman;&\
. D - d * I Growth and
Intake for agricultural emand supply S e o
descipline @ gap. ‘\—) sector
+ "
+ -
Attractiveness o Activity of
sector sector

Fig-3.3: Basic Template of the System Dynamics Model
3.7.2 Analysis of DemandSupply Gap

TheFig-3.3 outlines the overall view of the supjglgmand gap process. The demand comes
from the attrition of currently employed accumulation and additional requirements due to
growth of economic sectors employing the graduates. The supply constitutesdinatigoa
students from the colleges and universities in four categoraiploma graduates, degree
graduates, pogjraduates, and doctorates. The employment sectors seek agricultural pass
outs with diverse goals and demasykcific skills. The employmentgdends on the extent to
which the acquired skills of the aspiring graduates match with that expected by the
employers. Suppigemand gap affects the attractiveness of the sector which subsequently
affects the intake in the agricultural colleges and unitvessand also positively affects the
central activity of a sector.

When seen in detail, the causal loops are identified for the demand side as well as for the
supply side. The demand side causal loops are shown in #3e4Fi§s may be seen, demand
arises because of inherent growth of the sector as well as for the need of fulfilling the
attrition. However, Actual New Jobs are different from the Perceived New Jobs because of
demandsupply gaps that may be present in the system.

The supply side causabdps are shown in Fg8.5. The supply ohuman resourcem

agriculture and allied sector arises from the jadsrates of undergraduate (UG),
postgraduate (PG), Ph.D., and Diploma students. The intake capacity anarCORatios are
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important considerations in this regard. When Sujfildgynand gap becomes néga, the
attractiveness of the sector increases, and th¢uoutratio improves and so are the intake
capacities.
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) TEke_SEe Supply_Demand_Sa0
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Fig-3.5: Supply-side Causal Loop Diagrams

3.7.3 Development of the Simulation Model

For each sulsector, the system dynamics model is developed using Stella 5 software. The
model dynamically integrates demand and supply-rsabels. The simulation model is
developed for the following four majadivisions. These are as follows:

1) Demand of Degree Holders

2) Supply of Degree Holders

3) Demand for the Diploma Holders
4) Supply of Diploma Holders
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The details of these are given below in Fg§$, 3.7, 3.8,and 3.9 Tot all Demandd
degree holders depends on the &éDegree Empl o
subsect or considered. I f the O0Tot al Demandd i
then there exist a O6Supply Demand Gapbéb.

As is evidlent fromthe FigB . 6, t he OHiring Rated of the de
New Jobsd that are | abl e. The O0Attriti ol
6Degree Employedo6é is the | evel vame.abl e show

&.a
Indogroaih ke
ToElDemad
Fig-3.6: Demand of Degree Holders
6Tot al Demanddé of the degree holders depend
+ O0Growth Ragedt)orofc darhsei dseurbe d. |l f the O6Tot al

Suppl yos efcotrort,hitshen there exist a 6Supply Del

OPerceived New Jobsé are computed as per the
PerceivedNew Jobs = (TotaDemand DegreeEmployed)
+ (Attrition Rate* Attrition AdjustmentTime)

Now O6Actual New d8sobsd can be defined
If SupplyDemandGapis +ve

Actual New Jobs = PerceiveNew Jobs
Else Actual New Jobs PerceivedNew Jobs+ SupplyDemandGap

The model in the Fi®.7 shows that there are Intake Capacities specified for UG, PG, and
PhD students. Out of thesapacities, only a percentage of students actually pass out. The
Pass Rates are determined by the following equation:

Pass Rate = Delay (Intake Rate, Years of Study, Initial Value)

Intake Rate = Intake Capacity * Outturn Ratio
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Fig-3.7: Supply of Degree Holders

The years of study is considered to be 4 years for UG, 2 years for PG, and 3 years for PhD.
The migration rates are all assumed to Ipef3centper year.

In case of PG and PhD, the pasg rate depends on Transfer rate of stisldrom other
related disciplines as well. For simplicity, it is assumed thapéiOcentseats are filled by
such transfers.

The students who pass out join the accumul a
PGand 6Current StockWhEhDéhesepacti aelldgd t og:¢
Supplydé for a sector. Since O0Tot abkect@ythe |l yo f
ATot al S u p-pectgr nayfbecalcukatedsby the following equation:

Total Supply Govt Sutsector= Total Supply * Share of Govt in the Sector

In the case of demand for diploma holders also-8ig 8 ) , OHi ring Rated de
New Jobsdé that are avail abl e .perCehtger yéah fTher i t i o1
6Di pl oma E mpelebvariabde&Ghowisg the aiceumulations at a point of time.
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Fig-3.8: Demand of Diploma Holders
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i pl oma Demandd depends on the 6Dipl oma En
ted) weectbe sobsidered.|l dds tthream Ttoh ea | 6 Detna
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t ector, then there exist a 6Supply Dema
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OPerceived New Jobs6é are again computed as p

PerceivedNew Jobs = (TotaDemand DegreeEmployed)
+ (Attrition Rate* Attrition AdjustmentTime)

Now O6Actual New Jobsd can be defined as:
If SupplyDemandGapis +ve

Actual New Jobs = Perceivedew Jobs
Else Actual New Jobs PerceivedNew Jobs+ SupplyDemandGap

=" CIPLCR SRR LY -]

Fig-3.9: Supply of Diploma Holders

The model in the Fig.9 shows that an Intake Capacity. Out of these, only a percentage of
students actually pass out. The Pass Rates are determined by the following equation:

Pass Rate = Delay (Intake Rate, Years of Study, Initial Value)
Intake Rate = Intake Capacity * Outturatio
The yearsof-study is 3 years for Diploma. The migration rate 8 cenfer year.

The students who pass out join the accumul af
al so equal to the O6Tot al Supplydé for a secto

Since O6Toorasect® wilpbe sajnéforfallthessle ct or s, the fATot al
subsector may be calculated by the following equation:

Total Supply Govt Sutsector = Total Supply * Share of Govt in the Sector
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3.7.4 Policy Analysis

The present study hasoresidered an endogenous model in which the growth of the
agricultural sector as a whole or one of its subsectors is determined by the dynamics of
supplydemand gap as explained through the calosgl diagram. An overall target growth

of 4 per centis assmed for the entire agricultural sectorlthough such target growths are
different for different sectors and subsectors.

The system also enables testing policy option, i.e. expansion of education and its effect on
supplyi demand scenario. Two policies are considered. The first one is a base run in which
the intake capacities to the agricultural institutes are frozen at ZD0&vels. The second
policy considers increase in the present intake capacities.

3.8 Educational Strategies

One of the main purposes of human resources forecasting is to assist the government in
planning future education to meet the societal demands. The projections comprise several
component s, i . e. stock, future ned¢llenioty sect
consideration while finalizing the final projections.

For each occupation there is an estimate of current employment and future development
trend. From discussions with senior executives in various occupations, desired skills in
respective ocupations are obtained. Educational strategies are then developed from these
outcomes.

Educational strategies were tested as various policy options in the simutaidei. The

model developed with aemphasis on determining the required outputs of vilueous
technical skills and estimating the enrolments that would be required to achieve these outputs.
Thus, the model could be used to determine the labour supply required to achieve targets
expressed in terms of economic growth.
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Assumptions

1 Due to development interventions of the Government of India in terms of va
flagship programms liké@orticulture mission, watershed developmeastc, as well as
other schemes, there would be a need for professionally qualified personnel.

1 Currently at many agriculture related positions, personnel from general strea
working. Gradually professionally qualified persons will be hired in all s
occupatios.

1 To meet the target of agriculture growth, government will adopaptive policies anc
their implementation.

1 The booming allied sectors of agriculture such as horticulture,, daaywill continue
the pace of development which would have positive impact upon human capital n

1 The vacant positions will be filled up at a faster ratenwet the needs of agricultu
sector.

91 With rural enterprise development, technological innovatiets, qualified persons

would be required to cater to the needs of farmers.

1 At presentthere is a network of higher educatimstitutionsacross the amtry while
the same is lacking at lower education. Government and other state level organ
will take proactive measures to establish a netwdrknetitutions that would dar to
the requirement of technically trained human capital needs.

Arious

m are
uch

eeds.

re

D

sations

In all the sectors of agriculture, forecasts have been made keeping tv
scenarios- one considering the current growth of the sectoand sub
sectors and another relatively higher growth envisaged by planning
commission, their schemes and flaghip programmes, vision of various
sectors, etc.After providing the forecasts on the basis of these tw
scenariosthe studyrecommends average of the two.

0
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Chapter 4

Profile of Agriculture and Allied Sectors

4.1 Scope

This chapter discusses the main features of different sectors of agriculture maopsly
horticulture, forestry, griculture engineering, veterinary andanimal husbandry, dairy,
fisheries andgricultural hotechnology.

4.2 Crop sector

The crop sectoincludes production of food graineefeal and pulses), oil seeds, sugarcane,
cotton, jute andnesta.

Fig-4.1 demonstrates the marginal increase in land availability for crops over the past half a
century and the growth in production mainly througiprovement of yield, which in recent
years has tended to flatten.

Fig 4.1: Trend in Area, Production and Yield of food grains
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Source :Ministry of agriculturegs0Ol, 2011

4.2.1.Production of Major Crops

Production of important crops duriri@50201Q andtheir growth rate are given in Table

4.1. The food grain production has increased from 51 million tonnes in-3950 about
234.47 million tonnes in 20090. The productivity of food grains increased from about 0.5
t/ha to about 1.7 t/harse independence. Growth rate declined from 3.72 per cent in 1980s to
2.35 per cent in 1990s (Planning commission, 2004b). About 60 per cent of agriculture
potential is unrealized and the productivity is only#hwds of the world average.
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Table-4.1 Production of Major Crops and Agriculture Produce (in million tonnes)

Crop 195051| 196061 | 197071 {198081{199091|200001{200910
Rice 20.58 | 34.60 42.22 | 53.63 | 74.29 | 85.5 | 87.56
Wheat 6.46 11.00 23.8 36.31 | 55.14 | 68.55 | 80.28
Other cereals 15.38 | 17.20 30.55 | 29.02 | 32.7 | 30.36 | 34.27
Pulses 8.41 8.40 11.82 | 10.63 | 14.26 | 11.72 | 14.27
Sugarcane 57.05| 110.0 126.37 | 154.25| 241.05| 301.44| 251.27
Cotton (million 3.04 5.60 4.76 7.01 9.84 | 11.48 | 22.31
bales)

Oilseeds 5.16 7.0 9.63 9.37 | 18.61| 18.7 | 26.32

Source: Directorate of economics and statistics, Ministry of agriculture, GOI, 2011.

India produces around 88 million tonnes of rice against world's production of 700 million
tones,thus accounting for 13 per cent of world rice production and it is second largest
producer after China.

4.2.2 Leading States Producing Food Crops

During 200809, Indiarecorded maximum food grain production of 234 million tones. Five
leading statesontributed nearly 54.3 per cent of the total production (Falde

Table-4.2: Top Five Food GrainsProducing StatesDuring 200809

SNo | State Food grain Production per centTotal
(Million Tonnes) production
1 Uttar Pradesh 46.73 19.93
2 Punjab 27.33 11.65
3 Andhra Pradesh 20.42 8.70
4 Rajasthan 16.68 7.11
5 West Bengal 16.30 6.95
All 7 India 234.47 100

Source: Directorate of Economics and Statistics, Department of Agriculture and Cooperation,
2010.

4.2.3 Growth Targets for Various Crops

The Xl Plan has targeted an overall growth rate gled centper annum for the GDP from
agricultural sector as a whole (Taldle3). Within this overall target, the crop sector GDP
contribution is targeted to grow at 2per cent The Working Group on Croplusbandry’
constituted in connection with the formulation Xif Plan made the following observations
while recommending the above growth scenario for the crop sector.

19 Planning CommissioReport of the Workig Group for the XI Fivéfear Plan (200Z2) on Crop Husbandry,
Agriailtural Inputs, Demand and Supply Projections and Agricultural StatiBges 2006, pp 534
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1 There cannot be exceptionally high expectation of growth from crop husbandry on
account of various factors associated with production system and factors of
production. However, the growth momentum can be energized and sustained at
modest to moderate levels in different crop segments.

1 In the case of food grains a modest growth of@Bcentis envisaged, more on the
consideration of desirability than feasibility as this much of growth is must for
maintaining food security of the country.

1 The growth rates proposed for oilseeds (4%) and other crops (3.3%) are desirable and
feasible.

Table 4.3 Proposed Growth Rates of GDP in Various Sutsectors of Agriculture
in Xl Plan (200712)

Sub-sector GDP share in 200506 Proposedannual growth
(%) rate (%)
Food grains 26 2.3
Oilseeds 6 4.0
Other crops 14 3.3
All crops 46 2.7

Source: Planning Commission, Report of the Working Group forXthé&ive Year Plan
(2007#12) on Crop Husbandry, Agricultural Inputs, Demand and Supply Projections and
Agricultural Statistics, Dec. 2006

The demand projected above has to be met through mygieo sectoral development
activities like adequately increasing facilities for producing high quality planting material,
production and podtarvest management, The demand and supply forecasts of food grains
and other crops that led to the above growtigéts are given in the Annexedel. It would

be seen that the production levels in 2Q09are in fact lower than in 20@& except for
oilseeds, and lower than the demand projected in all cases (except jute and mesta). In fact, the
Mid-Term Appraisal oXI Plan indicates that the rates of growth of gross value of output of
crops have been 6der centin 200708, (-) 2.5 per centin 200809, and {) 5.5 per centn
200910, averaging a growth rate of aboytdneper centduring the first three yeard the

X! Plarf®. This has implications for ensuring food security and calls for a much greater effort
to attain the growth rates postulated for these sectors in years to come.

4.3 Horticulture Sector

Horticulture sector includes production of fruits, vegetables, medicinal plants, plantation
crops, flowers, and spices.

4.3.1 Production and Productivity

The production of horticulture crops has been expanding steadily after independence. Driven
by factors such as the changing consumption pattern among the population in favour of fruits
and vegetables and overseas requirements from the demand side,smohkiveg per farmer
availability of cultivable land leading to a shift from extensive cultivation of crops such as

2 pPlanning Commission, Miderm Appraisal oX| Five Year Plan, 2010
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cereals and pulses towards to more rewarding intensive fruit and vegetable cultivation on the
supply side, and the stimulus received throgghwing public and investment in horticultural
research, development and pbatvest management, the sector witnessed significantly rapid
growth since8" Five Years Plan in the cultivated area, production levels as well as
productivity.

Area and prodction under various horticultural crops during 2@0to 200809 aregiven in
Fig-4.2. The area and production under horticulture crops rose from 10.32 million hectares
and 138.47 million tomes (MT) respectively during 20001 to 14.38 million hectaresnd
246.64 million tomes by 200809. Area increased at an average annual growth rate of 4.5 per
cent during the period 20631 to 200809, while production rose at a rate of 5.6 per cent, the
productivity having gone up from 9.57 MT per hectare in 200@ 10.39 MT per hectare in
200809. Production, however, increased at a faster rate gfer.dentper annum during the
Tenth Plan period (2002007), on account of launching of National Horticultural Mission.

Fig.4.2 Trends in Horticulture Area andProduction
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The performance of major horticultural crops is given in Tde India ranks second in the
world fruit production with an annual output of 48 million tonnes accounting for about 8 per
cent of the world's fruit production.

Table-4.4: Production ofHorticultural Crops

S.No | Crop Production during | Production during 2009-10
19992000 (Million tonnes)
(Million tonnes)
1. | Fruits 46.5 68.5
2. | Vegetables 95.0 129.1
3. | Spices 3.1 4.14
4. | Cashew 0.5 0.6
5. | Arecanut 0.4 0.4
6. | Coconut (billion nuts) 16.9 11.96
All 162.4 214.7

Source: Directorate dEconomics andstatistics, Ministry ofAgriculture, GOl andndian
Horticulture DatabaseNational Horticulture Board, Ministry oAgriculture, GOI, 2010.
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The diverse agralimatic zones in the country make it possible to grow almost all varieties of
fruits and vegetables in India. The country holds the first place in global production of
bananas, mangoes, coconuts and cashdovticultural production- fruits, vegetables,
flowers, cashew, spicestc., account for 25 per cent of total agriculture exports. Mango and
mangoebased products constitute 50 per cent of exports.

The per capita fruits consumption is only about 100 gms/daghwis almost half the
requirement of a balanced diet. It is estimated that more than 20 per cent of the total
production of fruits is lost due to spoilage at various post harvest stages.

The fruit production in India has recorded a growth rate of 3.%ceet, whereas the fruit
processing sector has grown at about 20 per cent per annum. However, the growth rates have
been extensively higher for frozen fruits & vegetables ¥4PBnd dehydrated fruits and
vegetables @%6). There exist over 4000 fruit processing units in India with an aggregate
capacity of more than 1.2 million tonnes (less than 4 per cent of total fruits produced).

India is the second largest producer of vegetables in the world (ranks next to Chkina) an
accounts for 15 per cent of the world's production of vegetables. The current production level
is over 129 million tonnes and the total area under vegetable cultivation is around 8 million
hectares, which is about 4 per cent of the total area undevatigt inthe country. The
average yield ofarious vegetables are low compared to those experienced in other countries
of the world.

4.3.2 Processing

Bulk of the perishable horticultural produce (fruits and vegetables) is consumed in domestic
market directly or exported. At present processing is done only to the extent of about 10 per
cent of the production, up from about 6 per cent in 2004

It is estimated that around 2 per cent of the total vegetables is lost due to poor post
harvesting practices. Less than 2 per cent of the total vegetables produced in the country is
commercially processed. Around 150,000 tonnes of vegetables is sold essprbproducts.

The 2015 Vision Document of the Ministry of food Processing Industries envisages an
increase in processing content of fruits and vegetables to the extent of 15 per cent by 2015.

4.3.3 Exports

The scenario of exports of horticultypeoduce is also encouraging. The exports of fresh as
well as processed foods, vegetables and their seeds increased from 581.93 thousand MT in
199192 to 3393.60 thousand MT in 2008. The quantity of exports nearly doubled since
200304 from 1726.27 thasand MT.

Export of processed vegetables has registered a compounded annual growth rate of 16 per
cent in volume and 25 per cent in value in recent times. Onions account for about 93 per cent
(in volume) of the total export of fresh vegetables from India.

a7



4.3.4 National Horticulture Mission

A major initiative taken for horticulture development was the launching of National
Horticulture Mission in 20086 as a Centrally Sponsored Scheme to promote holistic growth
of the horticulture sector through an areaduh regionally differentiated strategies. The
mission envisages an etmend approach covering production, pbatvest management

and marketing of horticultural produce. The scheme is fully funded by the Government and
different projects in the areas iofrastructure for plantation (such as, production of planting
material, establishment of new gardens, rejuvenation of existing plantations, creation of water
sources, protected cultivation like greenhouses, etc.), integratetigreest management
(cold storage units, mobile cooling units, storage units, cooling chambers and preservation
units) and marketing infrastructure (like terminal markets, wholesale and environmentally
controlled retail markets, infrastructure for colleting, grading and packiag,aee supported

on the scales laid down. All the states, and three UTs of Andaman and Nicobar Islands,
Pondicherry, and Lakshadweep are covered under the Mission, except for the eight North
Eastern states including Sikkindammu and Kashmir, Himachatdélesh, and Uttarakhand,
which have been covered under the Technology Mission for Integrated Development of
Horticulture in the North Eastern States.

Progress under National Horticultural Mission is given in AnnexXuPeAbout 2,830 new
nurseries are to be established by the endl d?lan. There is also a provision to strengthen
the existing nurseries and establish tissue culture units.

4.3.5 Other Institutional Mechanisms

Other institutional mechanisms establishedgiammotion and development of horticulture in

the country include the national Horticulture Board, Coconut Development Board, National
Bamboo Mission, Central Institute of Horticulture (CIH), Medziphema, Nagaland, apart from
the Coffee Board, Tea Board, Fhdy Board and Spices Board under the Ministry of
Commerce and various institutes under ICAR in the Department of Agricultural Research and
Education, such as the Institute of Horticultural Researehg&uru.

4.4 Forestry

Forests are an important naturasource of the country, being the source of livelihood for

millions of people and protectors of the cou
rich collection of biological diversity, supply a range of products and ecosystem services, and

provile t he basis of I|livelihood for %hillions of
The contribution of o6éforestry and | oggingdo t

per centin 200809°%. The decline, however, has to be viewed in the context obvbell
decline in the share GDP of agriculture sector as a whole as a result of high rates of growth in
other sectors, primarily the service sector. More than 100 million rural people depend on the
sale of norimber forest products for their livelihoodd. is estimated that smadicale
enterprises based on nrimber forest products provide up to pér centincome for 2630

* Ministry of Environment and Forests: Report to the People on environment and foresg1200

%2 Central Statistical Organization; Brochure on New Series of National Account<0&)004
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per cenof the rural labour force. Despite excellent forestry tradition, forest quality and forest
products have also declined vtime.

4.4.1 Forest Area

The forest and tree cover of the country is 78.37 million hectare (m ha), accounting for 23.84

per centof the geographic area of the country. Out of this, the forest cover is about 69.09

mha, which constitutes 21.@&r cenf the geographic area of the country. Of this 8.35 mha
(2.54%) is very dense forest, 3lrhha (9.71%) is moderately dense forest, and the rest 28.84

mha (8.77%) is open forest, including 0.46 mha of mangroves. In spite of the rising pressures

for supplyof goods and services from a rapidly growing population resulting in the over
utilization of the countryodos forests, the fc¢
1997 assessment to 69.09 mha in the 2007 assessment, i.e., an increase of GlIS%ha

However, despite a relatively stabilized forest cover and marginal improvement since the
1990s, the quality of the resource remains a concern

Many forests in India are found in highinfall, highaltitude regions, areas to which access
is difficult. About 20 percent of total forestland is iMadhya Pradeshother States with
significant forests bein@rissa Maharashtraand Andhra Pradeslieach with about 9 per
cent of the national totalprunachal Prades(v%); andUttar Pradesl{6%). The variety of
forest vegetation is large there are 600 species bardwoods, sal and teak being the
principal economic species.

4.4.2Strategy to Increase Forest Cover

India's longterm strategy for forestry development reflects three major objectives: to reduce
soil erosionand flooding;, to supply the growing needs of the domestic wood products
industries; and to supply the needs of the rural populatidiuébmwood fodder, small timber,

and miscellaneoutrest produceTo achieve these objectives, tRational Commission on
Agriculture (1976) reconmended the reorganization of State forestry departments and
advocated the concept of social forestry. The Commission itself worked on the first two
objectives, emphasizing traditional forestry and wildlife activities; in pursuit of the third
objective, tle commission recommended the establishment of a new kind of unit to develop
community forests. Following the leads of Gujarat and Uttar Pradesh, a number of other
States also established commuitised forestry agencies that emphasized programs on farm
forestry, timber management, extension forestfgrestatiorof degraded forests, and use of
forests for recreational purposes. Such socially responsible forestry was encour&gaid by
community forestryagencies. They emphasized such projects as planting wood lots on
denuded communal cattFazing grounds to make villages sslffiicient in fuel wood, to
supply timber needed for the construction of village houses, and to provide the wood needed
for the repair of farm implements. Both individual farmers and tribal communities were also
encouraged to grow trees for profit. The {fgsiwing eucalyptuds the main species being
planted nationwide, followed hyyineandpoplar.

4.4.3 National Forest Policy

National Forest Policy (1988) emphasized the role of forests in the national economy and in
ecology. The Polic33 focused attention on ensuring environmental stability, restoring the

2 XI Five Year Plan Vol. Il Chapter on Forests
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ecological balance, and preserving the remaining forests. National Forest Policy 1988
acknowledged the importance and primacy of local communities and provided for a
sustainable managemteapproach with maintenance of environmental stability as the prime
objective. Commitment to conservation of nature is highlighted by the targets of maintaining
onethird of land under the forest/tree cover. The social concerns are targeted through
increei ng productivity to meet | ocal and nati o
for aforestation. Industries have been advised to network with farmers for industrial raw
material. Other objectives of the Policy were meeting the need for fuel wooar fad

small timber for rural and tribal people, while recognizing the need to actively involve local
people in the management of forest resources.

4.4 .4 Conservation of Forests

Conservation has been an avowed goal of government policylsoiegendence. However,
despite largescale tree planting progranes, forestry is one arena in which India had
actually regressed since independence. Annual felling at about four times the growth rate is a
major cause. Widespread pilfering by villagers fioewood and fodder also represents a
major decrement. In addition, the forested area has been shrinking as a result of land cleared
for farming, inundations for irrigation and hydroelectric power projects, and construction of
new urban areas, industrigllants, roads, power lines, and schools. Since the early 1970s, it
was realized that deforestation threatened not only the ecology but their livelihood in a
variety of ways and people became more interested and involved in conservation. In 1988,
the ForestConservation Act of 1980 was amended to facilitate stricter forest conservation
measures. In June 1990, the central government adopted resolutions that combined forest
science with social forestry, which takes the saeittural traditions of the local pele into
consideration. A Joint Forest Management (JRs envisaged as an effective tool for
halting further degradation of forests. By the end of 2006, there was an estimatdih 22 m
covered by JFM and out of 173,000 villages, about 40 per centesllagve been associated

with the programme. The decade 19907 has witnessed a small increase of abuae

mhain the forest cover of the country.

4.4.5The Xl Plan and Forestry

The XI Pl ands c o foreforestry semtor edgvglopment consists tbé following

elements:

1 Strengthening the Joint Forest Management programme by incorporating the concepts of
harvesting, value addition, and facilitated marketing of forest produce.

1 Achieving optimally productive forests capable of providing timber and-timaoer
products, apart from the ecological services without unnatural change in the composition
of the forests.

1 Management of the forests in the vicinity of habitations for livelihood needs of the
populations in the neighbouring areas.

1 The harvest of fort products will be governed by the availability. However, strategy for
widening the production base beyond forests will be pursued to ensure sustainable use of
the land resources of the country.

1 Integration of protected areas with the sensitivities ddillpopulations and protected area
management planning will be based on the optimization of local community resources and
the use of noninvasive benefits from the PAs directed towards the neighbouring
population, on village eedevelopment principles.
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1 Evolving support systems for attaining these results will be evolved in terms of R&D,
capacity building, and strong information system for long as well as short term objective
monitoring.

4.4.6 Forestry Products

The forest based industries utilize for@sbduce as raw material. The major forest based
products include pulp and paper, fuel wood, sawn wood, match wood, newsprint. Besides
these products, industrial round wood and pole® a@onstitute foredbased products.
Wooden furniture is an importaakport item.

4.5 Agriculture Engineering

Although agricultural engineering is a fairly new subject, its effect is being felt in India
increasingly. In recent years it has contributed to agricultural production in the country both
directly and indirectly. The number of modern machines used in agriculture is a fairly good
index of the progress made during recent years. The developmenataswo things clear.

First, the Indian farmers are quick in adopting new methods and techniques and second, the
Indian industries can manage as good machines as those abroad.

Agricultural engineering comprises of four main branchedafi implements (ii) soil and
water conservatiqr{iii) drainage and irrigation and (iv) rural electricity.

4.5.1 Farm Implements

A variety of agricultural implements, equipmeand machineries are being used in the
agriculture sector primarily with a view to increasing the productivity. Mechanization of
agriculture has profound positive impacts on Indian agriculture, in particular, after Green
revolution in 1960sAbout 250 impreed agricultural equipment and technologies have been
designed and developed in India for various pre and-tmosest operations operated by
human, animal, mechanical and electrical power for timely field operation (Pandey, 2006).

Overall distribution offarm mechanization (traditional to modern) can be broadly classified
in to three categories, namely village craftsmen, small industries and organized big industries
(Italia, 2010).

Village Craftsmen: About 1615 million villages craftsmen, present thrbogt India, are

main source of supply and repair and maintenance of hand tools and traditional implements.
Implements made include tools likpade, sickle, local ploughs, sowing devices, yokes, patelas,
levellers, grinding wheels, hand mills, hand opedateilk churning tools, winnowing devices, sieves,
wooden storage structures, bullock carts, manual water lifting clesietc. Products are not very
sophisticated as the level of technology is low and these enterprises need low level of capital.

Small Scale Industries The bulk of the farm machinery is made by these units located
throughout India is certain clusters. The level of technology offered is higher than that
offered by village craftsmen. These units fabricate bulk of the improved agricultural
machinery such gsloughs, cultivators, disc ploughs and harrows, seed drills, planters, plant
protection equipment, reaper harvesters, combine harvesters, threshers, cleaners, graders,
mills, crushers, oil expellers, diesel engines, irrigation pumpsy neachinery etc.
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Organized Large Industries Higher end machinernlike sprayers and dusters, land
development machinery, tractors, power tillers, rotavetors, combine harvesters, threshers,
post harvest and processing machinery and dajoypment are mafactured by them. The
marketing of agricultural machinery by these is through their network of dealers; therefore,
these manufacturers are able to provide effective-aftiels service and repairs.

Farm machinery industries have grown rapidly in ordenéet the bulk of the requirement of
mechanization inputs and also for export. The entire machinery industries are heterogeneous
meeting requirements of traditional farming practices to modern farming to exgeus.
There are array of technologies aviiéasuch as plougharrow, seedlriller, horse hoe,
threshing machines, tractopower tillers, implements for clearing, breaking ground,
implements for depositing seed, sesiving machineslrills, cane crusher,combine
harvesters, post harvest apbcessing machinery and dairy equipment, implemimtghe
cultivation of the planti cultivators, implements for gathering crops, implements for
clearing, breaking ground, irrigation technology etc. AnnexXuBe provides status and
growth of farm machiery industries including spread of about 18,000 units with major
concentration in select regions of the country

Tiny and small scale units have been manufacturing substantial proportion of agricultural
machineries. It is estimated that there are ovBL,&55 units with a turn over of 25,005
million rupees in 2007. The gross outputagficultural equipment manufacturing units in top

six states is given in Table5. Punjab is highest among all the states of India and is about
four times higher than thaif the next highest state Uttar Pradesh. Haryana, Rajasthan,
Madhya Pradesh and Gujarat respectively are following next to Uttar Pradesh in regard to
gross output oégricultural equipment manufacturing units.

Table-4.5: Output of Agricultural Equipmen t Manufacturing Units in Major States

State Total number of Gross Output
units (in Million Rs.)
Punjab 5873 9034
Uttar Pradesh 18936 2483
Haryana 1992 1739
Rajasthan 5466 1736
Madhya Pradesh 39216 1723
Gujarat 3116 1654
All States 151655 25005

Source : Lok Sabha Unstarred Question No. 5277, dated 14.05\20@7indiastat.com

It has been clearly established by the national and international experiences that the benefits
of engineering inputs in tms of enhanced productivity by about d&r centand reduction in

cost of production by 2@er cent Also, it has enormous spill over beneficial effects to
increase in cropping intensity, speed in farm operations and reduction in drudgery as well as
wastage. However, engineering inputs in Indian agriculture have been inadequate and that too
only in thecase of a few crops, farm operations and post harvest activities. Its impact has
been minimal in the case of mechanization in livestock and fisheries sectors (CIAE, 2007).
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4.5.2 Soil and Water Conservation

A substantively large part of holdings areall (more than 80% holdings are less than) Fhst
fragmentation has led holdings uneconom@aing to increasing pressure of population. Not
only holdings are getting smaller but also accompanied by degraded shilectmsion, salinity

and alkaliniy, and chemicalization. Nearly, two third agricultural lands are estimated to be
degraded and only one third is fit for agricultural uses. This has resulted in declining of
agricultural productivity.

Steering Committee on Agriculture and Allied Sectors has greatly dealt this issue of soil and
water conservation and suggested strategic and action pointspi@vement of soil health
through balanced use of fertilizers and application of micro nutrear@dsmprovement in the
organic matter for soils and strengthening watershed development through social
mobilization and institutiofbuilding for the formulation ofXl Five Year Plan Strategies for

the agricultural sectoiPfanning Commissior2007). The mbalance in the use of nitrogen
phosphorus potassium (NPK) has resulted in distortions in prices ratio in favour of
nitrogenous fertilizer that is creating serious problem of soil degradation and adversely
affecting productivity.

Soil and water conservah measures are critical for increased agricultural production and
productivity. Government of India launched centrally sponsored schentteefeatchments of
River Valley Project (RVP) in the Third Fivéear Plan. Later, Flood Prone Rivers (FPR) was
stated in the Sixth FivYear and both the programmes were combined on recommendation of
Expenditure Finance Committee during the Ninth Five Year Plan. In RVP and FPR, 53
Catchments were covered, spread over in 27 States. The total Catchment area isot4idamilli
with priority area needing urgent treatment in 28 million Kaut of this 6.08 million ha have
been treated till 20085 with an expenditure of Rs 1894 crore and an area of 0.17 million ha
have been treated with an expenditure of Rs 145 croregd20®06.

On similar lines,reclamation of Alkali Soil was taken up in PunjdbBaryana and Uttar
Pradesh during the Seventh Five Year Plan.The scheme was extended to other states having
alkali soil problems during Ninth Plan. The objective of the scheme was at improving
physical conditions and productivity status of alkali soils festoring optimum crop
production. Out of 0.5 million ha. an area of 0.66 million ha has been reclaimed till the end of
200405. An additional area of area of 0.03 million ha have been reclaimed irR0BO0%e

Scheme at present stands subsumed witleitMilaicro Management Scheme.

Xl Plan has given high priority to soil health management and stressed the need for
dissemination of knowledge and strengthening of soil testing labs. In order to expand the
reach and ensure accountability, PPP mode shall berexpl

4.5.3 lIrrigation

There has beeaverexploitation of groundwater as a result fast depletion of ground water.
This has led toimited possibilities of expansion of surface irrigation. The anticipated
irrigation potential created is 102.77 MH up to Mard0?2, which is 73.5er centof the
Ultimate Irrigation Potential (UIP) of 140 MH. Major and medium irrigation projects have an
UIP of 58.47 MH against which irrigation potential created is 42.35 MH. Minor irrigation
potential created is 60.42 MH agaitise UIP of 81.43 MH (XI Five Year Plan, Chaptr

Water Management and Irrigation). There is a huge difference between potential created and
utilized.
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Total number of spillover projects into tixé Five Year Plan works out to be 477 including

166 major,222 medium, and 89 extension, renovation, and modernization projects. The
reasons for nogompletion of the projects from the projected level include inadequate funds
due to thin spread of funds over many projects. At the beginniXdg) Bive Year Plan, othe

477 projects under implementation, 148 major and 195 medium projects envisaged benefits
to droughtprone districts. Among these, 76 major and 102 medium projects benefit tribal
areas as well.

A total of 229major and medium irrigation projects haveeln included under Accelerated
irrigation benefit programme (AIBP), out of which, 91 have been reported completed by July
2007. The performance of MMI projects in terms of completion of the projects as well as the
potential creation is not very satisfagt. Steering Committee andl Five Year Plan has
suggested range of action points for speedy deliverwaier management and irrigation
projects.

4.5.4 Energy in Agriculture

The total power consumed in agriculture sector has shanereasing trend during 197712
to 200506 with annual compound growth rate of 52pét cent(Table4.6).

Table-4.6: Total Power in Agriculture Sector of India (kw/Ha)

Year Share of Total Power (%) Total
Agricultur | Draught Power | Diesel | Electric | power
al Worker | Animal | Tractor | Tiller | Engine| Motor (kw/Ha)
197172 15.11 45.26 7.49 0.26 | 18.11 13.77 0.295
1981-82 10.92 27.23 19.95 0.33 | 23.79 | 17.78 0.471
199192 8.62 16.55 30.21 0.4 23.32 20.9 0.759
200102 6.49 9.89 41.96 0.54 | 19.86 | 21.26 1.231
200506 5.77 8.02 46.7 0.6 18.17 | 20.73 1.502
Source: Compiled from the statistics released by: Lok Sabha Unstarred Question No. 2588,
dated 14.03.2001, taken fromww.indiastat.conon May 10, 2011.

The contributionof different power sources to the total power changed with time. The share
of agricultural workers and that of draught animal power continuously declined during past
three decades. This is compensated with contribution from mechanized power. For achieving
desired intensity of cropping average farm power requirement of 2 kW/ha is considered
essential. Shifts in agriculture leading to crop diversification towards horticulture, animal
husbandry fishery, forestry and-fsrm agreprocessing are going to bring greater use of
mechanization (Alam, 2006).

4.6 Veterinary and Animal Husbandry

Development of the sector covers programmes for quality enhancement among animals
through genetic improvement and maintaining them in good health. The livestock sector
coves breeding and rearing of various animals like cattle, horses, pigs, sheep and other small
ruminants, poultry, dogs, etd.ivestock production is an important source of income for the
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rural poor in developing countries. It enables poor and landlessriatmearn income using
commonproperty resources. The rapid growth in livestock production is critical to designing
policies that promote the incorporation of the rural poor into economically and
environmentally sustainable growth patterns. Animal brepdimd maintaining animal health
veterinary services and meat production are the main components of this sector.

4.6.1 Live Stock Census

India has the largest livestock population in the world. Distributed over 100 million
households in approximately 600,000 villages
little known Yak and Mithun to the seemingly insignificant backyard poultry. Abogrto

the data from Livestock Census of 2003, the country had 485 million livestock population

and 489 million poultry population, being the first in cattle and buffalo population, second in
respect of goat and third in respect of sheep population wdhd. India has 5per centof

t he worl dos pebaeritoffaltoheanwlorll6dds cattl e popul at
the 18" Livestock Census conducted in 2007 recorded a livestock population of 530 million

and a poultry population of 649 mdh is shown in Fig4.3.

Fig-4.3: Trends in Live Stock and Pultry Production (196872 to 200307)
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Source: Department of Animal Husbandry, Dairying and Fisheries, 2011
4.6.2 Contribution to GDP

The contribution of animal husbandry and dairying to t@alssDomestic Poduct (GDP)
was 5.26 per cent in 200 at current prices. The value of output of livestock and fisheries
sectors was estimated to be Rs 3,10,891 crore during@®@08hich is 27per cent of the
total value of output of Rs 11,58,400 crore from the agriculture and allied sectors.

The livestock sector recorded a growth rate off6centper annum during the Tenth Five
Year Plan (20022007). Growth targets for th¥l Plan (2007%12) are (i) to achieve an
overall growth between per centand 7per centper annum for the sector as a whole with
milk group achieving a growth of 5.per centper annum and meat and poultry group
achieving a growth of 1per centper annurf’. The main development programmes in this

X Five Year Plan (2002), Vol. lll, Chapter on Agriculture
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sector relate to improvement in the quality of animals through appropriate breeding
techniques and maintaining an efficient animal health and disease control systenX|l The
Pl an states t h agitaliZze Branevk reatket appartlinitytisyconstrained gy the
availability and quality of support services, which are mainly provided by the government.
Moreover, these services are not available at the doorsteps of the producers. &hesslis

to restructue service delivery mechanism to become conducive to the requirement of the
rural | ivestock producerso

A growth rate of 6 to 8 per cent in the livestock sector is needed in order to realize overall
agriculture sector growth rate of 4 per cent. Despidiltictuating growth rate in agriculture,
the growth rate in livestock sector is steady (abovéoy.5

4.6.3 Live StockDependentLivelihoods

Market opportunities have opened up for the livestock sector following the policy of
economic liberalizatiomitiated by the Government of India in 1991. There are expectations

of faster growth in demand for livestock products due to expected increase in incomes
combined with the high income elasticity of
ability to capitalize on the new market opportunities is constrained by thavaaability

and poor quality of support services for quality genetic material and the animal health system.

The importance of livestock to the rural economy stems from the folldaats;:

1 The ownership of the livestock is more evenly distributed with landless labourers and
marginal farmers owning bulk of livestock. The progress in the sector, therefore,
results in balanced development of the rural economy particularly in redu@ng th
poverty amongst the weaker sections.

1 Livestock provides stability to family income especially in the arid and -seichi
regions of the country, and is the best insurance against the vagaries of nature due to
drought, famine and other natural calamities.

1 Livestock plays an important and vital role in providing nutritive food in the form of
dairy and meat products to families both in rural and urban areas.

91 Bullock power continues to be the main source of draught power for agricultural
operations and tresport of agricultural products to nearby markeitsd is likely to
remain so for a long time to come.

1 Livestock contributes to enhancement of agricultural production through valuable
organic manure.

4.6.4 Leading States Producing Meat

During 200809, the total meat production in the country 3822 thousandédsrrhe keading
five states contributed nearly 64.11 per cent of the total produdtainig4.7).
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Table-4.7: Top Five Meat Production States in India During 200809

S.No | State Production Share
(0006 t (%)

1 Andhra Pradesh 604 15.80
2 Maharashtra 536 14.02
3 Uttar Pradesh 517 13.52
4 Tamil Nadu 419 10.96
5 West Bengal 375 9.81
Total production in India 3822 100

Source: Department of Animal Husbandry, Dairying and Fisheries, 2010

4.6.5 Veterinary Services

Over the years, an elaborate organization of veterinary health services has been established
by the government in the form of veterindagspitals/polyclinics, veterinary dispensaries and
veterinary aid centres, stockman centres and mobile dispensaries which function under the
respective State governments. As of 2007, there were 9,578 veterinary hospitals/polyclinics,
20,443 veterinary digmsaries and 26,583 aid centres/stockman centres/mobile
dispensari¢s. Disease control efforts over the years have resulted in eradication of
Rinderpest. However, there are other animal diseases, existing and newly emerging, such as
Peste des Petitis Runaints (PPR), Bluetongue, SheepxPand Goat Pox, Swine Fever,
Contagious Bovine Pleuropneumonia, New CabBikease (Ranikhet Disease), which pose a
hazard to animal health and productivity. TKiePlan placd high priority on animal health

and biesecuriy. The control of foot and mouth disease would be extended to 200 new
districts and control of brucellosis and paste des petits ruminants (PPR) to whole of the
country. The disease diagnostic facilities would be upgraded so as to function on
internationdly acceptable standards. An independent Veterinary Drug Control Authority
would be established and National Animal Disease Reporting System would be created.

4.6.6 Animal Breeding

On animal breeding front, successive Live Stock Censuses indicatedy sterease in the
proportion of crosbred animals among the cattle populatiofrom about 5.7per centin
1987 to 16.6er cenby 2007 (Annexurgl.4).

The major orgoing scheme is the National Project for Cattle and Buffalo Breeding (NPCBB)
which ha been under implementation since 2000. The project envisaged gengtadapon

of indigenous cattle and buffaloes, development and conservation of important indigenous
breeds and to evolve sustainable breeding policy.

4.6.7 Artificial Insemination
Indahas t he worll(Aftdfical Insemingtieny infras&ucture consisting of 54

functional frozen semen stations producing about 37 million frozen semen straws annually.
There are 65,871 Al centres; 50,123 with government, 12,300 with Coopsratide3448

% Basic Animal Husbandry Statistics 2008, citedASRI, Agricultural Research Data Book, 2009
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with NGOs and private organizations performing in all about 34 million inseminations per
annum covering approximately 14 million out of the total 114 million breedable females.
About 37,000 Centres are static, while 29,000 are mobile. The Wé¢pkroup on Animal

Husbandry fortheXl PI an recommended that #Aan action pl
under Al should be considered amaman resourcds deliver the semen should be evaluated

and trained. Analysis of Al network and semen delivery indicates that Al done per centre is

very low. Minimum Al done per year per technician should be around 1200 (against about

516 now) for it to be a viable dnselfs upporti ng earning proposit
stations (41 under the government and 13 under various government agdveomment
organizations) have been taken up for strengthening by providing the necessary infrastructure
and equipments. Therare alssevenCentral Cattle Breeding Farms and a Central Sheep
Breeding Farm, and a Central Frozen Semen Production and Training Institute.

4.6.8 Poultry

Indian poultry industry is booming at the phenomenal rate ¢f5L@er cent every year, and

hase mer ge d a s setohdargest onarketl ©he Indian poultry industry has come a

long way from a backyard activity to an organized, scientific and vibrant industry. The
growth achieved so far is only a fraction of its immense potential. Poultry, which was
considered asabackyardwt ure i n the early 196006s has no
agraebased farming activity. Poultry occupies an important place in the Indian economy, as it
contributes nearly Rs 11,000 crore to the national GDP.

Poultry sector has been making rapttyances. The number of birds has been increasing at
an impressive rate of 4 toffer centa year over the past three decadesday India ranks

fifth in egg production in the world. It is estimated that the egg production in the country is
about 532 billim during 200910 and poultry meat production is about eight million tonnes
per annum. Average annual growth rate of egg production duringZZD3958 per cent.

Majority of Poultry industry is in organized sector contributing nearlp&iOcenwf thetotal
output while rest 3per cenis coming from unorganized sect®iThe broiler industry is well
dominated in southern states in our country with78(percent total out coming from these
states. Presently about 800 hatcheries are operating in the country.

Poultry utilizes substantial quantities of redible agricultve and industrial byproducts and
converts them into high quality, nutritious, proteich food. It helps to bridge the gap
between the requirement and availability of high quality protein for the human population of
the country. Eggs and poultry are ttieeapest source of animal proteins. Besides, poultry
yields as a byproduct approximatetyeemillion tonnes of manure every year, which is a
rich organic fertilizer.

4.6.9 Leading EggProduction States

In the year 200® 9 , countrybs total egg production o
contributed nearly 68.64 percent of total production (T-&83.

% The XI plan Working ®up on Animal Husbandry
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Table-4.8: Top Five Egg Production States n India for the Year200809

S.No | State Production Share
(Million Nos) (%)

1 Andhra Pradesh 18344 32.97

2 Tamil Nadu 8809 15.83
3 Haryana 3815 6.85
4 Punjab 3679 6.61
5 Maharashtra 3550 6.38
All India 55638 100

Source:Department of Animal Husbandry, Dairying & Fisheries, 2010
4.6.10 Other Livestock

Piggery is mainly concentrated in the Neethsternstates. Meat and meat processing
activities also contribute significantly to GDP and also to the export manketdia, meat
production is largely a byproduct of animals at the end of their productive life. Meat
production was estimated at 4r6llion tonnes(1998) and annual growth rate of 4.1 per cent

was achieved during the last decade. Indian meat exports started with 2,000 tonnes in the year
197374 and increased to about 60,066nesby 198788 valued at Rs 88 crores. During last
decade (1992000) buffalo meat export was 93 per cent of total meat export in quantity
terms and 88 per cent in value terms.

Public health and food safety, animal management in relation to environmentiraate
change, wild life health management and pet animal health care are some of the important
emerging areas in animal husbandry.

4.7 Dairy Sector

Activities in this sector include production of milk and its processing and packiagitadyy
plants. India is emerging as mega dairy market of tAec@dtury

4.7.1 Milk production

The milk group is the highest contributor to the total output of the agriculture sector.
Annexure4.5 shows the milk production trends and per capita availability of milk.d i a 6 s
milk production in 2010 is estimated at 117 million tonnes and is forecast to increase
approximatelyfour per cento a record 121.5 million tonnes in 2011

Indiais currently the largest producer of milk inthe wofdh e 6 Oper ati on Fl ood
undertaken by the National Dairy Development Board has been instrumental in substantially
improving milk production in India from 23 million tonnes in 1972 to 117 nilion tonnes

in 2010. The per capita availability of the milk in India has incre&sed 124 gm per day in

195051 to 260 gm per day in 20089. However, it is still below the world average of 285

gm per day.

Average annual milk production per animakhacreased substantially for both cows and
buffaloes during the last three decades. aherage milk yieldf Indian breeds (abold20
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kgl/year in cattle) istill far below the world average (2026/kgar) and just onthird to two
thirds of productivityin many developed countries.

The major concerns facing the dairy sector are large number of unproductive cattle and low
milk yield. Limited usage of right quality and quantity of feed to the cattle and inadequate
health care infrastructure are other timgportant issues. Dairgperatiors have always been
secondary to farming in rural India thus inhibiting scientific farm management techniques.
4.7.2 Leading States Producing Milk

During 200809, country recorded Milk production of 1, 08,465 thoustames. Five leading
states contributed nearly 51.95 percent of the total production (F&ljle

Table-4.9: Top Five Milk Production States in India in 200809

S.No| State Production Share
(O006 to (%)

1 Uttar Pradesh 19537 18.0
2 Andhra Pradesh 9570 8.82
3 Rajasthan 9491 8.75
4 Punjab 9387 8.65
5 Gujarat 8386 7.73
All India 108465 100

Source: Directorate ofd®nomics andtatistics,GOI, 2010

4.7.3 Dairy Development inndia

Milk production, per capita availability of milk, sources of milk production and accessibility

of milk has increased. Indiaas 134 million cows and 125 million buffalos which is largest
population of the cattle in the world. Indian dairy sector also contributes to the large share in
agriculture Gross Domestic Product. There are more than 70,000 village dairy cooperatives
aaoss the country. While world milk production decreased by 2 per cent in the last 3 years
according to FAO estimatgimdian milk production has increased by 4 per cent.

The growth of dairy sector can be divided into three phdsstphase had beenguafter
independence and continued during the first two decades of planned development. There had
been a leaner trade growth of less thaa per cent during this period. The second phase of
dairy devel opment had been odwr iimmg tthhee fpoerrtiho
Pl an. It ai med at, especially establishment
initiative strengthened the dairy development programme in the country. After mid 70s, the

per capita availability of milk increased.The third phase can be attributed to the
globalization and liberalization policies. In the dairy sector manufacturing of milk products

was delincensed. This phase witnessed the qualitative growth of dairy sector. The increase

in dairy cooperatives hgéd to eliminate the middleman from the dairy sector enabling
farmers to exercise control over the value chain for their produce. Despite rapid population
growth in the country, the per capita availability of milk in India has now increased to 245
grams r day which is very close to WHO standards. Through innovations in product
formulation, packaging technology and distribution system by dairy scientists and
technologists, farmers have made it possible to make the milk products available to all the
consumers even in remotest areas.
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The XI Five Year Plan aims at a growth rate opé&r centper annum till 201112. The
National Dairy Development Board is working on a plan to launch a second White
Revolution to double milk production from the existing leveds exceed the projected
demand level of 180 MT by 20221 through planned programmes for improving livestock
quality, bovine productivity, faculties for animal health and veterinary services, better milk
procurement and handling systems.

4.7.4 Dairy Processing

A substantial part of the milk produced is consumed by the consumers or subjected to
elementary processing in unorganized sector. Less than one fourth of the milk is processed in
modern processing plants in cooperatives, private sector as walblit sector. The total
number of dairy plants registered under Milk and Milk Products Order, 1992 was 832 in 2007
which included 254 in cooperative sector, 532 in private sector and 46 in public sector. The
total installed capacity in these Plants wiaswt 97 million liters per day. Both the number of
plants and the capacity has been increasing over the years.

4.8 Fisheries Sector

This sector covers both marine and inland fisheries and each case capture or culture of fish.
Fisheries sector contributes aboane per centof national GDP and 5.fper centof
agriculture GDP. |l ndi ads s har gercetn(abaut 160% a | fi
inland and Jer centin marine fisheries. This sector provides full time employment to 9 lakh

and part time employment to 11 lakh persons in fishing operations &ltrers are engaged

in fish marketing, repairs of equipment, processing ahdd activities. It is estimated that

about 31.5 lakh people are engaged in fishing and related activities directly or indirectly.

4.8.1 Growth in Fish Production

During the last five decades, fish production has increased with an annual growth rate of 4.1
per cent. India is the sixth largest producer of fish and second largest producer of inland fish
in the world. More than six million people in the country depemdisheries and aquaculture

for their livelihood. The trends in total fish production are presented in Fig 4.4.
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Source:Department of Animal Husbandry, Dairying & Fisheries, Ministry of Agriculture, 2010.

Fig: 4.4 Trends in Fish Production (195661 to 200910)
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Over the years, India has achieved significant progress in the development of the fisheries
sector. Fish production increased tenfold between -5d5@nd 200708. Trends in fish
production in India, marine as well as inland, show that ovelaitehree decades (1980 to
2008) total fish production increased at an annual growth rate giet.dent The rate of
growth has been falling from 4,8er centduring the eighties to 3.per centduring the
nineties to 3.(per centduring the next eighyears (Table 4.10). While the inland fisheries
maintained a fairly high rate of growth over the entire period (5 to 6% per annum), it is the
growth in marine fish production which fell steeply over the years.

Table 4.10: Growth Pattern of Fish Producton (198081 to 200708)

Period Production Shares inproduction Rates of growth
(lakh tonnes) (%)
Marine | Inland | All | Marine | Inland | All Marine | Inland | All
198091 | 15.55 | 8.87 | 24.42| 63.7 36.3 | 100.0| 4.3 54 | 4.8
199001 | 23.00 | 15.36 | 38.36| 60.0 40.0 | 100.0| 1.9 6.3 | 3.9
200008 | 28.11 | 28.45 | 56.56| 49.7 50.3 | 100.0| 0.4 5.2 | 3.0
198008 | 29.20 | 42.07 | 71.27| 41.0 59.0 | 100.0| 3.0 6.1 | 44

Source: Rates of growth are the rates during the decades819%80199691, 199091 to
200001 and 2001 to 200708, calculatedrom the fish production data from Department
of Animal Husbandry, Dairying & Fisheries, and Ministry of Agriculture.

Changing structure of fish production in the country is shown ir4FEgAs a result of the
divergent growth patterns in the twabsectors of fisheries, the structure of fish production

in the country has undergone drastic changdse share of inland fisheries has been
increasing over the years, while that of marine fisheries correspondingly declined. At present,
inland fisheriesaccount for about 6fPer centof the total fish production. These trends were
because of deceleration in growth of marine fish production and a policy shift in favour of
inland fisheries, especially aquaculture.

199091

200910

Inland
61%

SourceDepartment of Animal Husbandry, Dairying & Fisheries, Ministry of Agriculture,
2010.

Fig 4.5: Structure of Fish Production
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4.8.2 Leading States Producing Fish

During 200809, country recorded total fish production of 7636961 thousand tonnes
including marine (3%) and Inland (6%). Five leading states contributed nearly 61.9 per
cent of the total production (Tabfel11l).

Table-4.11: Top Five Fish Production States During 20689

SNo | State Marine Inland Total Production
Production| Share| Production| Share| Production| Share
(tonnes) | (%) (tonnes) | (%) (tonnes) (%)
1 West Bengal 186789 | 6.27 | 1323123 | 28.39| 1509912 | 19.77
2 Andhra Pradeshi 291159 | 9.77 961618 | 20.63| 1252777 | 16.40
3 Gujarat 623055 | 20.92| 142847 | 3.06 765902 | 10.02
4 Kerala 583579 | 19.60| 82574 1.77 666153 8.72
5 Tamil Nadu 365280 | 12.26| 168885 | 3.62 534165 6.99
All India 2977379 | 100 | 4659582 | 100 7636961 100

SourceDepartment of Animal Husbandry, Dairying & Fisheries, Ministry of Agriculture,
2010.

4.8.3 Production Targets ofXl Plan

The Fisheries division, ICAR projected demand for fish by 2@t 9.74 million tonnes

which requires a growth of 5.der centper annum in production over thd Plan. This
includes 3.15 milliondnnes in the marine sector (3rillion tonnes capture and 0.05 million
tonnes via mariculture) and 6.46 million tonnes in the inland sector (1.12 million tonnes
through capture and 5.338 million tonnes through aquacultXie)-ive Year Plan has
accordingly targeted a fish productiohten million tonnes by 2012. While the production

from the marine sector is reaching a plateau, there is a vast potential for enhanced production
in the inland sector. The target growth rate for fisheries sector as a whole is, therefore set at 6
per centper annum, and the targets for inland and marine sectors have been fixed at 8 per
cent and 2.5 per cent respectively. The Plan recognizes that future increases in marine fish
production will have to come primarily through desgm fishing. The importancef o
development of high quality fish seed and feed on an adequate scale has also been stressed.

The growth pattern since 20@Q has not been so encouraging, particularly in the marine
sector. The growth rate recorded during 20Q0to 200708 has been ju$i.4 per centper
annum in the marine sector and p&x centin the inland fisheries sector, combining to only
threeper centoverall (Table4.10. In view of this past performance, it seems likely that that
a growth of 2.5er centmay not be achieved ithe marine sector. Even in the inland sector
the growth rate may fall short of @er centper annum as such a high rate has not been
achieved so far on a sustained basis.

4 .8.4 Fisheries Infrastructure

The infrastructur€ available for the fishing sector in the country consists of 1,07,448
traditional fishing crafts, 76,748 motorized traditional crafts, and 59,743 mechanized boats.

271n 2005, IASRI Data Book 2009, Table 4.25
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The country is bestowed with a large coastal line of about 8,118 Kms, with an exclusive
ecoromic zone of 2.02 million square kilometers. Six major and 45 minor fishing harbours
and 158 landing centres were in operation in 2005 for the marine fisheries. The additional
requirement by the end ofl Plan was assessed at 2 major and 13 minor harlaogrgl6

boat landing centres, in addition to upgrading the existing facilities.

India has vast inland water resources in the form of rivers and canals (0.2 million km),
reservoirs (3.Imha) and tanks and ponds (2rtha) offering tremendous scope for fish
production. The extensive network of Indian rivers (45,000 km) constitutes one of the major
inland fisheries resources of the country. The present day riverine fishery is below
subsistence level with an average yield of 0.3 tonne per km, which is onlyEbper cent

of actual potential. The estimated fish production from inland sector will be about 4.8 million
tonnes by the end of the tenth plan. Of the total inland fish production, ab80t & cent

was obtained through aquaculture.

4.8.5 Fish Seed

Fish seed production has increased from 9,691 million fry in-P@8® 16,589 million fry in
19992000 and to 24144 million fry in 20808. (Handbook of Fisheries Statistics, 2008).
The Working Group on Fisheries ¥f Plan estimated the total requirerhehfish fry during
the Plan as about 52,400 million fry or post larvae.

4.8.6 FishFeed

For aquaculture, with an average conversion ratio at a moderate efficiency level of 2:1, need
at least 6.6 million tonnes of feed. The envisaged fish productiget taould require about

three million tonnes each of oil cake and bran along with organic manure and fertilizers. The
feed may have at least 40 per cent of animal protein thus posing a demand of 2.6 million
tonnes of fiskmeal. The currently produced meamains totally booked for poultry industry.

The way out would be either to increase the fish meal production or to import the commodity.
Alternatively, technologies are to be developed to utilize plant protein sources from soyabean
etc., which would fore a compromise on fish production quantum per unit area. The fish
feed requirement during th€ Plan was estimateK( PlanWorking Groupreport) at 3.15
million tonnes for fresh water aquaculture and 0.23 million tonnes for brackish water
aquaculture.

4.8.7Fish Processing

There is a growing demand for canned and processed fishes from India. In last six years there
was substantial investment in fisheries to the tune of Rs 30,000 million of which foreign
investments were of the order of Rs 7,000 million. pbtential could be gauged by the fact

that against fish production potential in the exclusive economic zone of 3.9 million tonnes,
actual catch is to the tune of 2.87 million tonnes. Harvesting from inland sources is around
2.7 million tonnes.

The bulk ofthe fish catch (about 83%) is consumed as fresh fish. The limited extent of
existing processing is primarily in the form of freezing, curing, and reduction, each
accounting for about 5.9er cent 5.1 per centand 4.6 per centof the total production

2| ASRI Data BOOK 2009, Table 4.21
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respectively. Canning accounts for only for O@5 centof the total production. Trends over

the years show that the proportion of fish marketed fresh has been slowly but steadily going
up (from 76% in 2000 to 83% in 2007). Theoportion of fish production canned has
correspondingly come down. The estimated number of fish processing plants in the country
is 399, and the number of cold storages 471 with a freezing capacity of 7,283 tonnes per
day”. The storage capacity availal#e89,273 tonnes.

Pattern of processed fish production in the country is shown w4.BigProcessing of fish

into frozen and canned forms is carried out almost entirely for the export market! Phen
observed that | ndi a@saresundeusilized and thexrd is tiemeadowesr v r €
potential to increase the output of this sector. The units in the fish processing sector are
largely small scale propriety / partnership firms or fishermen cooperatives. In the past ten
years, the corporate gec has increased its operation in preservation process and export of
coastal fish. There are now about 350 operating processing unitXl Rian aims at giving

a boost to fish processing.

Others
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Fig 4.6: Pattern of Processed Fish Production, 2010
4.8.8Exports

Annual Fish and fish product exports accounted for approximately about 99,000 million
rupees during 20020 (Table4.12). This constituted 10 to 15 per cent of the total exports
from agricultural sectdf. There are at present an estimated 1,2%8fsod exporters and
importers in the country.

Table-4.12 Export of Marine Products in India

Year Export of marine products
Quantity ( 6 0 0 0 T o| Value (million rupees)

195051 20 20

196061 20 40

197071 40 350

198081 80 2350
199091 140 8730
200001 503 62960
200910 664 99215

Source: Department ofrAmal Husbandry andairying from http://dahd.nic.in

# Provided by NAARM
%9 1ASRI, Agricultural Research Data Book 2009
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4.8.9 Institutions for Development of Fisheries

There are a number of institutions for the development of fisheries. Apart from ICAR
institutes, t hese i nclude t he Nati onal Fi
Development Agencies, Fisheries Survey of India, and the Marine Products Export
Development Authority (MAPEDA).

4.9 Agri-Biotechnology Sector

In terms of number of biotechnology companies, India has been ranked at number three
position after Korea and Japan in the entire Sobtstern Asia in 2006 (Ernst & Young,
2009 Global biotechnology report). Biotechnology is being promoted in the cdw@png

in view its enormous potential to improve agriculture, food, health, environment and energy
requirements of the population, and thereby to generate employment. India has 2.0 per cent
share of the global biotechnology industry and it has registe8dilper cent growth in the

year 200809. According the Biospectrtt'ABLE survey report, in 2006 the bioagri sector

has the highest growth and the popularity of BT cotton helped thagbicector to grow to

Rs 598 crore from Rs 330 crore. India becangeftiurth largest adopter of biotech crop in

the world, and planting BT cotton on 8 million hectares (above 85 per cent of the total cotton
grown in the country).

The post Green Revolution era, particularly after 1990, is almost merging with the gene
revolution for improving crop productivity and quality. With increase in population and
concern about quality and quantity of food, the-&gpiculture has gained focus in the recent

past. The development of new hybrid seeds and planting material witabdedraits and

genetic enhancement of all important crops has become the research agenda for the
agriculture scientists. Increasing the shelf life of fruit and vegetables is another boom area
especially in a country t Hdrdits and secorfudargestor | d 6
vegetable producer, biiasonly one per cent export market due to gustvest handling

losses of more thamvo billion USD. With the use of biotechnology in food processing, India

can become one of t lokfruitsw and Vedebables bya202§.e Advancesx p o r |
inbiot echnol ogy have implications for ani mal b
6white revol ut i-tasedfoodproduces] | as ani mal

4.9.1 Development Initiatives

The Sixth Five Year Plan (19&b) was the first policy document to stress the importance of
biotechnology development in the country. The existing national laboratories under the S& T
organization, such as Indian Council of Medical Research (ICMR) andc@dor Scientific

and Industrial Research (CSIR) initiated several research programmes to fulfill the Sixth plan
objectives of the Sixth plan. An apex official agency viz. National Biotechnology Board
(NBTB) was set up in 1982, to spearhead developmiebiotechnology. The Department of
Biotechnology implemented the National Biotechnology Development Strategy 2007 to
support I ndi aéds core biotech which seeks to
of R&D, technology transfer, and investmesrt human resources. During tKé Plan,

about 50 Centres of Excellence (COE) in biotechnology discipline are established mostly
around universities, which are expected to:
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Improving scientist density and faculty research capabilities,

Enhancing reseandnfrastructure and innovativeness,

Putting together new research groups through synergy between related departments or
by augmenting the capacity of existing groups to create-diseiplinary teams,

1 Developing high quality human resources by creatdjgrect faculty positions,

1 Inviting scientists from other countries to work with Indian institutions, and

1 Creating loci around which research collaborations and networks could be organized.

= =4 =

4.9.2 State Governments Initiatives

Several State Governmertsve launched a number of initiatives to attract biotechnology
industry to their respective States. Tamil Nadu has announced its biotechnology policy in
September 2000, followed by Karnataka in 20DBilthe same year Andhra Pradesh was
seeking to leveragis strengths in the pharmaceuticals, agriculture and IT services to put
itself at the forefront of the biotechnology race among the various State Governments. The
Tamil Nadu Industrial Development Corporation (TIDCO) has signed a technical service
agreemat with Cornell University, USA for setting up a biotechnology park in Chennai. In
north, Himachal Pradesh has also prepared a framework for promotion of biotechnology in
the state. This include setting up of a biotechnology park at Solan, conservation and
exploitation of bieresearches, and promoting biotechnology entrepreneurship through tax
concessions and relaxed labour laws. The idea is to tap the huge potentiatesobices

and commercially exploit the stateds rare he

The centraland state governments have identified biotech as a strategically important
knowledgeb ased i ndustry that could boost the <co
since last decade helped in creating a conducive environment for entrepreneurs. These
initiatives had been muifold, which includes the following:

1 Establishment of Public Sector infrastructure such as research labs and
Biotechnology Parks for new ventures,

1 Promote Educational Institutes to generate adequately trainegonaer,

1 Collaboration letween industry & research labs,

1 Formulation of a policy for legal framework involving issues such as patent, IP
rights, ethicsetc.

4.9.3 Growth Pattern

Driven by market potential and the incentives offered by the government, the Biotechnology
sector las in recent years witnessed accelerated growth. A large number of companies have
taken up activities related to biotechnology in the agriculture sector. With approximately 340
industries/biotech companies, the growth of the biotech sector in India hasdigrated at

35-40 per cent per annum. The share of agriculture and veterinary biotech products is about
25 per cent per annum (BBpectrum 2007). The sector is broadly categorized under five
distinct segments: (i) B#nformatics, (ii) Bicindustrial (iii) Bio-services, (iv) Bie
pharmacy, and (v) Biagriculture. The year wise growth of the entire biotechnology sector
and for the agriculture biotechnology sw@lector is presented in F&7.
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Fig-4.7: Indian Biotechnology Industryi Revenue by Segments

It is seen that the sector as a whole has grown at a phenomenal rafgeottd8i{per annum
during the period 20623 to 200809, while the growth in the agbiotech sector is even
more spectacular at 48r centper annum. In the process, the share otlaigtech industry
has increased from a mer@é&r cenbf all biotech industryo about 12.fer cenin 200809,
and would be around Ifer cenihow.

4.9.4 Industry Profile

The agribiotech companies can be classified into three graupsfirst comprises the larger
integrated seed companies which are expanding their R&D to dmetachnology like
Mahyco, IndeAmerican Hybrid Seed, etc. to develop their own transgenics.SEeend

group includes the smaller companies which have not been active in research or product
development but have started implementing biotechnology tedssuch as tissue culture

for their breeding programmes. Thhird group covers highly specialized technology
companies that undertake services for specified research, like contract research. In the
animatbiotechnology sector, the growth has been mainlyhe veterinary pharmaceutical
industry.

The details of various sectors and sub sectors of agriculture indicate towards the growth and
future prospects. It may be noted that some sectors are growing faster (horticulture, dairy
etc.) than some others (crop sciences, forestry etc.). The devesgmitogs have a hope for

the future. Processing of agriculture produce is one area that would certainly contribute to
agriculture growth. The developing sectors:
functional skills and training as well as appropriatéd apdated knowledge.
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Chapter-5

Human Capital Assessment in Agriculture (Crop Sciencesyector

5.1 Introduction

This chapter deals with the human resource needs for agricultural graduates in general,
excluding graduates in horticultureeterinarians and animal sciences, fisheries and dairy
sciencesand will cover the group generally called the crop sciences.

Concerns about achieving food security for the growing population in the face of shrinking
availability of land for cultivationjmpact of climatic changes and vagaries of monsoons,
response fatigue of land to standard agricultural inputs, decelerating productivity increases
and other factors have led to adopting a rqitinged approach to boosting agricultural
production duringhe XI Plan. The overall strategy includes diversification into promising
subsectors like horticulture, dairying, fisheries, food processing, etc., but at the same time,
raising productivities in the crop sector through greater attention to-basedl ressech,
emphasis on transfer of technologies through better extension, developmentyitluigiy

seeds and their distribution, efficient water management, agricultural investments and other
measures to raise production of crops like cereals, pulsesds|ssugarcane, etc, essential

for tackling the food security concerns, particularly for the poor.

5.2 Supply of Graduates
5.2.1 Education

Agricultural education and research have been accorded fairly high priority and elaborate
institutional setup has been established over the years. List of colleges providing education
in crop sciences in both agricultural and general universities is given in Anrefure
According to the data collected for the project from the universities and colleges and
Educaton Division of ICAR?, the annual admitted strength of students in agriculture
(including Environmental Science) in various State Agricultural Universities is 4348 in
diploma, 10429 at und@raduate level, 4373 at pegtaduate level and 1125 at doctoral
level, including the intake from colleges affiliated to various agricultural universities
colleges in the general wersities. There are 18 colleges (including 83 in SAUs,86
affiliated to SAUs and 33 others) providing education in agriculture @rep science or
plant science)ln addition, another 4} affiliated colleges are being established by private
sector during 2011Details of students admitteduring 200910 in to various agriculture
colleges are given in AnnexuBe2. The Admitted strenlgtof various agriculture colleges in
SAUs and general universities is about 4350 in diploma and 21300 in UG and above (Table
5.1). The annual out turn from all the colleges is about 3230 in diploma and 16000 in
graduate courses. More than 40 per cent ugtetuate students come from the private
colleges, whereas PG/PhD is largely confined to public system.

%1 Data provided by DDG (Edn), ICAR and IASRgricultural Research Data Year Bo&Q09, Table 11.2,
p323
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Table-5.1: Students Admitted and Passed in Agriculture Courses during 20080

System | Diploma UG PG PhD | UG & above

Adm | Pass| Adm | Pass| Adm | Pass| Adm | Pas| Adm | Pass
SAU's 4348| 3235| 10429| 8136| 4373| 2809| 1125| 583 | 15927| 11528
Othes |- - 4476| 3716 898| 705 5374| 4421
Total 4348| 3235| 14905| 1185| 5271| 3514| 1125| 583 | 21301| 15949

5.2.2 Areas of Employment

Human resources in agriculture (crop sciencesyepuired in research and education,
extension of technology to farmers, production and distribution/sale of seeds and other inputs
like fertilizers, farm equipment and pesticides, production of crops, agricultural credit and
crop insurance services, prigimnd marketing, postarvest storage, quality control, and
processing and wholesale and retail sales to the consumer-busgnesses, agdlinics,
agroservice centres and other modes of -setiployment also have a large potential to
employ human reswces trained in crop sciences. The chain of operations for needed

qualified human resources is shown in-big.
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Fig-5.1: OperationsNeeding Crop Sciences Human Resources
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5.2.3 Current Stock of Human Resources in Crop Sciences

There is no direct source of data on the number of active crop science human resources in the
country. As such, the current stock can only be estimated, as in the case of other agriculture
related disciplines, indirectly by cumulating the outturn of gréskjaposgraduates and
doctorates in crop sciences over several years (as many as the active working life of a
graduate, posgraduate or doctor) and adjust for attrition due to retirement, migration and
such causes.

IAMR, in its previous study on aguttural human resources, had estimated the stock of post
graduates (not including doctorates) in agriculture as 33,036 and of doctorates at 2,613 in the
year 1990. These stocks were projected to grow to 87,370 and 7,868 by the year 2010 on the
basis of prgected outturns of the two categories during the years 1991 to 2009. These
projections assumed that the -outn of human resources at pgsaduate level would
increase steadily and linearly from 2,633 in 1991 to 5,029 in 2009, and that at doctoral level
from 261 to 402 in the same period. No corresponding estimate of graduates was made.

An effort was made to estimate the stock of crop science graduates from annual supply data
from different sources. e stock from supply side is estimated from theéuvntof graduates

in the past 37 years (details given sepéyateChapterl5). The total stock of graduates and
above in agricultural (crop) sciences, estimated from annual supplies is about 1,88,708 in
2010.

5.3 Demand Projections

5.3.1 DevelopmenDepartments

Formulation and implementation of policies and programmes for agricultural development is
mainly the responsibility of the Ministry of Agriculture and Departments of Agriculture in
States. Public offices directly under the government, paatiguthe State governments, are

the biggest employers of formally qualified agricultural human resources. The network of
agricultural offices in the States, the primary purpose of which is to provide various
agriculturerelated services down to the farmarsl stimulate development of agriculture in

the respective State, extends to divisions, districts, blocks andi\gsions of blocks in the

State Available details of the posts for agricultural human resources (excluding posts for soll
conservation and also horticulture to the extent possible) in some States are given in
Annexure5.3.

The number of agricultural officers in the country has beemat#d at 89,000. Besides, the
Department of Agriculture and Cooperation in the Central Ministry of Agriculture
(Department of Agricultural Research & Education has been considered separately under
AResear cho) and -ordimste affices dikeDireatbrate of dMarleting &
Inspection,Directorates of Rice, Pulses and Sorghum Development, Directorate of Plant
Protection, National Institute of Agricultural Extension ManagemeWiANAGE), National
Institute of Agriculture Marketing(NIAM), National Riin fed Authority, Agriculture
Insurance Co., etc. together employ approximately 500 persons with agricultural
gualifications. Similarly, in the States also there are a number of autonomous organizations
(Seed corporations have been considered separatély) potential for employment of
agricultural human resources. For example, in Andhra Pradesh, the Directorate of Marketing
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has an Assistant Director in each District and Deputy Directors at Divisional levels. While it

is difficult to identify the numbefor each organization, one may conservatively place the
number at around one thousand for all the States put together. Thus, the total number of posts
with graduate qualifications in agriculture may be placed at about 90,000. While these
numbers broadlynidicate the number of sanctioned posts, the actual incumbents will be less.

For instance, in Karnataka over percentof t he of fi cersd posts ar
Himachal Pradesh, about p@rcentof t he officerso6é6 postsh are v
reports a 14$er centvacancy position. One may take it that for the country as a whole, about
onefifth of the sanctioned posts are vacant, leaving a balance of 72,000. Considering that the
headquarters and field organizations in the States are molessrstabilized, there is not

much scope for expansion of staff positions in future. Even filling of the current vacancies

wi || be | imited, given the governmentso6é poldi
of this, it is presumed that the stsakill increase only marginally till 2020 perhaps to reduce

the gap between positions and incumbency tperOcentfrom the current 2@er cent apart

from the replacement of future vacancies due to attrition.

Establishmensurvey showed that approxingdy half of the officers in the State governments
(46.8%) were graduates, a tenth were qgoatiuates (11.0%), a small fraction (7.2%) were
Ph.Ds and ondéfth to onefourth (23.0%) were diploma holders. The rest (12%) were
certificate holders. It is assw that these proportions hold good till 2020.

Detailed Projected stock demand in development sector is shown in Annextfsest.
These projections estimate that the stock requirement in 20080 is about 78,000. This
would increase to 88,400 by 20120. Thus, government agricultural services would
need about 1000 per annum during 201Q0.

5.3.2 Extension

Agriculture extension wrk is also carried out by a number of organizations. These include
state governments, Krishi Vigyan Kendras, and several gomernment organizations
(NGOs)/ agre clinics. Various input industries like fertilizers companies also provide some
extension srvices as part their marketing so do some private retail major organisations like
ITC, GodrejAgro-vet, etc.

Krishi Vigyan Kendras (KVKs) attached to various SAUs constitute the principal extension
organization in the country for transferring farm teclogy and training farmers. There were

569 KVKs in 2010 and by July 2011 the number increased to 598. On an average, a KVK
has 3 to 8 (average of 5) professional agricultural scientists (Project Coordinator and Subject
Matter Specialists). Not all thergfessionals in the KVKs are crop scientidisey include
horticulturalists, fisheries animal science professionals as well. The present pattern suggests
that about threéourths of the KVK professional human resoureesuld be crop scientists.

The Xl Plan aims to establish KVKs in all the 578 rural districts. The expansion, thus, is
only marginal. Thus, the total number of crop scientists in KVKs at present may be estimated
at about 2,200, which may at best grow to 2,500 by 2@Qfricultural Technology
Management Agencies (ATMAS) in different parts of the country are a recent innovation in
enhancing the efficiency of agricultural extension work. However, these agencies are bodies
created mainly to synergize the activities of the existing agencies aedtta workforce

from the existing organizations.
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According to MANAGE, there are around 8,000 agmics, of which about 6,000 relate to

crop activities. As these are mainly sefhployment units it may be assumed that there
would be on an average onefessional graduate in each. In fact, a sample of 28chgics

studied under the Establishment Survey showed that on an average each of them employed a
total of 5 persons. The 28 units together employed 21gagduates, 1 pogfraduate and 1
diplomaholder. For projections, it has been assumed that the number -gfimigs would

grow at 750 per year, the average growth in the past eight years.

As regards NGOs, the total number of NGOs is about one million. Probably half of them are
actively functonal. A sample assessment of NGOs through web wit@v.ngosindia.com
indicated that about per centof them work in the area of agriculture or rural development,
which comes to about 25,000. Assuming that half of them at least engage agricultural
professionals, the number of NGOs relevant for the projections can be placed at 12,500. A
sample of 53 NGO®ngaged in activities relating to field crops studied as a part of the

| AMROs Establishment Survey indicated that
persons, of whom about 3 to 4 are agrofessionals. Projections in this sector have been
made usingthese proportions and on the assumption that the number of NGOs would
increase abneper cenfperannum

In recent times, modern retailing, which includes trade in agricultural commodities also, has
become a rapidly expanding business. The industry maongaged in this business like
Reliance, ITC, etc. provide extension services to farmers from whom they procure the
agricultural commodities direct. As per industry estimates reported in Times of India (29
Oct.,2010) suggest that organized retailingjoli accounts for per centof the total retail
market, would grow at a compound growth rate ofp&0 centper year from less than $20
billion to $75 billion by 201%. The extension services provided by the retail industry have
not been considered heae they have been included under retail marketing.

The projections under extensiontigity include only KVKSs, agriclinics and other NGOs

which are primarily in extension activities. The human resources requirements of other
providers of extensioservices namely government, input industries and retail etc. have been
included in the major activities of these respective sectors. It may not be possible to separate
the number of staff specifically engaged in extension activities in these sectors.

As arough estimate, the total number of crop science professionals engaged in extension
work (through KVCs, NGOs and agglinics) may be placed at 50,000 at present, and may be
assumed to grow to about 60,000 including below graduate level profession@lby 2

The number of agri-graduates, postgraduates and doctorates required for extension
work (through KVCs, NGOs and agri-clinics) is projected to go up from 32,420 2009
10 to 40,900 by 2020, i.eabout 850 per year during 201€R0. Detailed projections are
shown in Annexurei 5.5.

5.3.3 Research

As regards research, ICAR has an extensive network of Central Institutes, National Bureaux,
Project Directorates, National Research Centres and All India Coordinated Research Projects.

32 Times of India 29 Octobe201Q
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Research antities are undertaken by the SAUs, which is supported by ICAR. Dissemination
of farm technologies coming out of the research is transferred to the farmers by the Krishi
Vigyan Kendras (KVKSs) in the SAUs (598 at present covering with minimum one in each of
the 578 rural districts of the country) and through Agriculture Technology Management
Agencies (ATMAS).

Research takes place in the SAUs through projects operated by the Directorates of Research
and their sukcentres. This activity is not considered separately for projections, but is taken
into account while assessing the SAUs requirements under Acadestoc. $e the private

sector, the research is mostly related to seed development and the needs are considered under
that subsector.

In view of the limits on growth in area cultivated for field crops in future due to factors like
diversification into othe subsectors like horticulture, and the claims of urbanization for
housing and other infrastructure development, future growth in the crop sector has to come
from enhancement of productivity, which demands Heesked research. The critical areas of
reseach identified by theXI Plan have already been indicated earlier.

Research in crop sciences takes place both in the ICAR institutes as well as in SAUs and
private institutions. The ICAR set up (including all its institutions) had a combined
sanctioned séngth of 6,428 scientists, of which 1,958 positions (30%) were vasaor

April 1, 2010 (Annexure5.6). In particular, the Crop Sciences Division of ICAR has a
sanctioned strength of 2,055 positions of scientists, whereas only 1,340 (about 70%) were in
position in 20101n addition, about 1@er centof the estimated 3,000 technical staff in crop
division also may be agricultural personnel, taking the total to about 1,700 in 2010.
Considering past experience, the number of sanctioned posts is not bkéhcrease
significantly, and any expansion may only reduce the current gap of vacant posts. It may be
assumed that the gap may at best be reduced from the curneet 8éntto 20 per centby

2020.

Year to year projections for the human resources requirements for research are estimated to
grow from 1,700 in 2010 to about 2,200 by 2020 as shown in AnnéxdreThe
gualification wise break up has been worked out in the ratio of 5:25:70 for graduages,
graduates and PhDs respectively. This ratio has been worked out on the basis of institutional
survey.

The stock of 1700 in 2010 would grow to 2200 in 2020, i.e. about 50 per annum during
201020.

5.3.4 Academic Sector

Data on scientistand faculty in crop sciences research and education in SAUs and other
colleges is shown in TabE2. The total staff sanctioned for teaching in agricultural
disciplines in SAUs in 20020 has been about 10919, of which a third were vacant
(Annexure5.8). Thus, the existing staff strength was around 6518. In addition, affiliated and
private colleges offering agriculture courses employ about 1626 faculty against the
sanctioned strength of 1996. Projections for the future years have been worked out assuming
thatthe current vacancies will be fillednd the requirements would grow at the same rate as
the outturn in graduate/pegtaduate and PhD.

74



Table-5.2: Scientistsand Faculty in Crop Sciences€ducation as on March 2010

System Sanctioned In position Vacant
SAU's 10919 6518 4401
Affiliated colleges 1296 1136 160
Other colleges 700 490 210
Total 12915 8144 4771

Finally, necessary adjustments have been made to take into account the fact that the need for
out-turn at various levels is to meet not only the needs at that level of the economy but also
the requirements to achieve the projected outturns at a highérTéwus, for example, the
out-turn of postgraduates should meet the needs of the economy fogpabitates but also

the need for turning out pegtaduates who will eventually meet the needs of doctorates. The
manner in which these requirements have lweemputed is given in methodology chapter.

The projected stock demand for 2020 is 4780, which would increase from 4000 in 2009
10. The annual requirement of teachers in academic sector is about 80 per annum.

5.3.5 Seed Sector

In view of the limitationsof land availability, Indian agricultural output can grow only
through productivity increases. Improved seeds and-hmrsest management are two key
elements in this process. High quality seed is the most important input for sustainable
agriculture. According to Working Group report on Crop sector estimates, quality seed alone
contributes to the total production to the extent of about 28 per centdepending upon the

crop which can be further raised up topEs centwith efficient management of otharputs.

The responsibility for seed production is shared between ICAR research institutions, SAUs,
National Seeds Corporation (NSC), State Farms Corporation of India (SFCI), State Seeds
Corporations (in 15 States), KVKs, Departments of Agriculture ireQfavernments, as well

as private sector with necessary infrastructure and expeAjsart from NSC, SFCI, State

Seed Corporations and other institutions in the public sector, and about 450 private sector
establishments (Annexufe9) are in the field afeed productiorThe distribution of seeds is
undertaken through a number of channels i.e. departmental outlets at block and village level,
cooperatives, outlets of seed corporations, private dealerShet@ are also about 90 seed
testing centres allver the country and a National Seed Research and Training Centre at
Varanasi.

/During the past decade (260Q to 2009\
10) production of breeder seed has growr
an annual rate of 11%, foundation seed
7% and the distribution of certified/qualit
seed by 12%In recent years, the India
seed industry has been growing at an anr
rate of 12 to 13%The trend is likely to

Qontinue. /
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Over the years, the production of Breeder and Foundation seed and availability of certified
seed has been increasing. The growth has been particularly fast in the in recent years
(Annexure5.10).

The contribution of private sector in seed production fe@n Isteadily increasing, though the
private sector concentrates mainly on high value but low volume seeds (vegetables and fruits,
maize, sunflower and cotton). The production of high volume cereals (paddy, wheat, oilseeds
and pulses) is still primarily irthe sphere of public sector playePsivate sector today
accounts for about 7per centof the market in terms of turnover while public sector has
greater share in terms of volume sileSeveral large muklnational seed firms such as
Cargill, MonsantoBayer Crop Science, Advanta, Dupont are now operating in India, with a
focus on bietechnologybased researchA number of Indian companies like Indo American
Seeds also make a significant contribution to the seed industry. Private industry is largely
corcentrated around Bengaluru (horticultural crops) and Hyderabad (field corps, particularly
cotton seeds).

The Establishmensurvey of IAMR indicated that the average size of a seed production
establishment in terms of employment is 46, of whom-foneh (25.2 per cent are
professional graduates, pagtiduates and doctorates. Assuming that there are 500 seed
production companies (including public sector) the total employment in the sector K1@009
may be estimated at 23,000, employing about 5800 atynieujraduates. An estimate of the
current deployment made through discussions with Seed Industry Association coincides with
this estimate.

Seed Industry is poised for rapid growth in future years also. The requirements of seed bill,
competition in the indstry and the fact #h the seed industry looking forward to take part in
National Agricultural DevelopmerRrogramme through production and marketing of quality
seeds requires a high level of professionalization in the industry and hence greater absorptio
of agricultural graduates. It is also focusing upon investments in technology, human
resources, processing and other infrastructure facilities.

The industry is currently growing at 12 to p8r centand this trend is likely to continue.
Seed Industry Asgiation is of the opinion that the human resources requirements of the
industry will double by 2015 in view of the rapid expansion in private sector. This implies
almost 18per centgrowth in employment annually. Discussions with seed industries show
that the seed industry has vast potential to grow and employ professionals and the
employment can grow at J&r cenfper annum. Considering the factors such as mergers and
automations which have a dampening effect on employment growth it is not likely ehat th
employment growth in future years would be more thanp&0 centper annum Even
otherwise in spite of the emergence of a growgngate sector, the public sector corporations
play a major role in the seed sector and employment in them is not likgigvto Projections

of demand for the future years have been obtained assuming a conservative growén of 5
centper annum and also a better rate op&fcenper annum.

The detailed projections of requirements for the seed sect@re shown in Annexure-
5.11 The stock requirement of human capital would grow from 5810 in 20620 to
about 12,670 by 2020, i.e. about 690 per annum during the period 2020.

#Vinay G, Indian seed IndustiyAn Overview,www.commoditylndia.com16 Nov. 2010
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5.3.6 Fertilizers

Fertilizers constitute a very important input to crop productma have been in fact a major
contributor to the attainment of food sslifficiency in the country over the years. Even
though, as pointed out in the Micerm Appraisal oiXl Plan,in some areas excessive use of
chemical fertilizers has led to degradatiof natural resources such as land and water, about
onefourth of the districts still use less than 50 kg/ha of fertilizers which is below the
recommended level. There is, therefore, considerable scope for expansion of fertilizer
production in the countryThe XI Plan Working Group on Fertilizer Industfyassumed a

total consumption of 220.5 lakh nutrients and projected that the consumption would grow at a
rate of 4.1per centper year to reach a level of 269 lakh tonnes by the terminal year of the
currentPlan (201112) and suggested policy measures to expand production accordingly.
While the actual level of consumption in 2006 (216.52 lakh tonnes) was only slightly
lower than the assumed level of 220.5 lakh tonnes, the rates of growth during thedfirst
years of the Plan (20608 and 20089) were much higher than the projected rate opérl
centat 4.2per centand 10.4per centrespectively. However, data on production of chemical
fertilizers during the last decade indicate stagnation, andsalth@ entire increase in
consumption of fertilizers is met through imports, which now account fared@entof the

total consumption (Annexw®.12). There has been a fast growth in the production ef bio
fertilizers (from 9799 tonnes in 204@B! to 24455 tonnes in 20d®) but this susector is

still in a nascent stage and its impact on the fertilizer situatithibe significant only in the

long term.

There are 64 large fertilizer units (including 2 in the cooperative sector) and 72 medium and
small units. Nine of the large units are in the public sector, 2 in cooperative sector and the rest
in private sectaor According to Annual Survey of Industries, employment in registered
fertilizer units has shown a gradual decline from090in 19992000 to 54000in 200506.

Some of the decline could be attributed to some-haaking public sector units which have
beenclosed and others which have been declared sick. It is not likely that the falling trend
would continue in years to come. Production capacity needs, tandewill be augmented
through appropriate investments and policy regime. Employment in fertiideistry is
bound to reverse the current trend and move forward albeit slowly. The employment level
has, therefore, been projected to 2010 and beyond on the basis of the following two
assumptions.

i) No growth till 200910 and an annual rate ofeper cembeyond (Low projection)

i) One per centgrowth till 200910 and twoper centin the subsequent years (High
projection)

The Establishment Survey of IAMR gave an estimate of the proportions of personnel with
different agricultural qualifications in thetal employment. Human resources requirements

of the future years have been worked out on the basis of the above two assumptions and the
pattern of employment revealed by the Establishment survey.

Detailed projections are given in Annexure5.13. The requirement of human capital
would grow from 6870 in 200910 to about 7980 by 2020. The requirement during 2010
20 is about 110 per annum.

3 Planning Commission: Report of the Working Group on Fertilizer Industry, 2006
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5.3.7 Pesticides

According to the Annuaburvey of Industries, employment in manufacture of pesticides and
otheragrachemicals increased from about 30,500 in 19980 37,000 in 20096 or by

about 1.1per centper annum over the entire period. The pattern of growth has, however,
been zigzag with upward and downward movements. The-2008vel has been estimated

at 36,174 using linear regression over time. Subsequent growth has been projected using two
growth paths, one with ane per centannual growth (about the same rate as that observed
between 19989 and 20086) and another wititwo per centper annum. Pagtn of
employment by agricultural qualifications has been estimated as usual applying the
proportions given by the Establishment survey.

gives Detailed projections of requirements in the pesticides sectoare given in
Annexure-5.14 The requirement of human capital would grow from 1940 in 200910 to
about 2250 by 2020, i.eabout 30 perannum.

5.3.8Financial Services

Financial institutions like scheduled commercial banks (including Regional Rural Banks) and
NABARD as well as cooperative credit instions employ a fair number of agricultural
graduates as officers to deal with agricultural credit. Establishment Survey showed that about
4 per centof the total employment (or, 1% of the officers in banks, as officer strength is
40% of the total employment) in banks comprised graduates andypaitates in agriculture

and allied sciences. About 9fer centof them were graduate8 per centpostgraduate;
doctorates forming a mere Oger cent the rest being diploma/certificate bets in agr

related fields. Employment of officers in public sector banks has been growing at an annual
rate of 3.7per centduring the last decade (200Q to 200809)1 the rate being Her centin

urban and metropolitan branches andfedcentn thesemiurban and rural branches of the
banks. Two projections of total employment of officers in banks have beeninadew
projection with 1.5er cenfper annum growth and a high projection with 8er centannual

growth leading to estimated 5.1 lakfiicers under the low projection and 6.4 lakhs under the
high projection. As 1@er cenbf the officers are with agrelated qualifications of graduates

and above, the number of such personnel has been estimated as 44,000 and 56,000 in 2020
under the twrojections respectively.

Detailed stock projectionsfor financial institutions are given in Annexure5.15. The
stock requirement of human capital would grow from 37930 in 200910 to about 49,870
by 2020. Thusthe requirement is about 190 per annum.

5.3.9 Insurance Sector

Insurance sector is also important for employment of-gmduates because of crop
insurance schemes. The total employment of this sector (both public and private sectors) has
been estimated at 85,000 in 200® and is projected tgrow at a modest pace to 90,000 by

2020. Agriculture related human resources formsp2ibcento f t hi s according
survey of establishments. The projected requirement for this sector is 2,200 graduates and
postgraduates by 2020.

Projections far insurance sector are given in Annexuré.16.The stock of human capital
would grow from 2120 in 200910 to about 2250 by 2020, i.@about 12 perannum.
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5.3.10Agro-processing Sector

Processing of agricultural crop produce takes place both in informaledisas in the
organized sectors. Apart from the traditional processes of milling of cereals and pulses,
extraction of oils from oilseeds, extraction and refining of sugar and various tebelated
activities, manufacture of various vatadded food mrducts of quality has been growing
rapidly.

Various agreprocessing industries employ a large number of agricultural human resources.
According to the data published in a recent report concerning TNAU gratfuaiesut 85

per centof the graduates and 4r centof the postgraduates and doctorates in the years

2006, 2007 and 2008 found employment in agoustries. Data made available by
Directorate of Students Welfare at TNAU for the years 20040201611 (up to Sepod
also indicated the agro industries absorb 44cpet of the alumni.

Annual Survey of Industries (ASI) data for agnolustries (other than horticultural, fishery,
dairy and animal husbandrglated industries) cover manufacturing of sugar and sugar
products, tobacco products and various other food products like grain mill products etc. of
these sugar (including cooperative sugar mills) and tobacco industries are the very large
employers with the sugar industry employing about 3 lakhs and tobacco preoydts/ing

near aboutive lakhs. Altogether these processing industries as a whole employ about 16 lakh
persons. The ASI data indicate that total employment in the registered sector had grown very
little during the period 19989 to 200%06. However, in tie three most recent years for
which data are availahle.e., 200304, 200405 and 20096 the growth has been of the
order of 3.7per centper annum. Accordingly a low projection withper centand a high
projection with 3.7per centgrowth have beemade. Under these two projections total
employment in the processing industries is expected to grow from 15.6 lakhs H12®09

17.2 lakhs in 2020 under the low projection and to 19.2 lakh under the high projections. As
per the Establishment Survey 1p& ceniof the total employment are those with agkills,

about 39 percent of whom are graduates aneeagteh are posgraduates and doctorates. On

this basis, the requirement of the processing sector by 2020 has been projected at a total of
2.02 lakhagriskilled personnel under the low projection and 2.26 lakhs under the high
projection. Graduates in agriculture (including pgstduates and doctorates) included in
these two estimates are 1.02 lakhs and 1.14 lakhs respectively.

Detailed stock projectons based on these calculationfor agro-processing sectorare
given in Annexure5.17. The stock requirement of human capital would grow from
92,500 in 200910 to about 1,07,490 by 2020. The requirement during 202D would be
about 500 per annum.

5.3.11 Agrimarketing

The termardklegriingd refers to the entire range
production, and includes contract farming, seed supply, fertilizers and pesticides, farm
machinery, and podtarvest activities like stoge and transport, wholesale and retail trade of
agricultural commodities, processing and retail sales. Apart from activities relating to
agricultural inputs like seeds, fertilizers and pesticides already covered in the above

% Dr P. Murugesa Boopathi, Vice Chancellor, TNAU, Agriculture and Industry Survey, Special Feature:
Inst5itutes, Vol. No. 19, Issue No.12, 2009, {34
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paragraphs, modern retail traseagricultural commodities is an emerging area which has
potential to employ agricultural human resources.

An important development in recent years has been the grow
organized retailing in food products, processed angranessed. A
number of majors in the industry have diversified into retaili
sector, which holds out promise of phenomenal growth in yeau
come.The ®ctor is growing @ 5%er annum

Over the last decade, the Indian retail sector has expanded dramatically, wétaih®od

sector growing at an annual rate ofpBr cent Even though small independent shops
dominate most of retail food sales, supermarkets and modern retail stores, which have until
recently occupied less thanper centof the market (compared tdb-B0% in developed
countries), have been rapidly expanding their share of retailing business. It has been assessed
that if current trends continue, the share could go up t@QAper centby 2020. Consumer
preference for purchases at supermarkets is legtdwying demand (due to lower prices and

better quality of product in modern retail stores, apart from psychological and other factors).
Chains operating in India in retailing agrioc
Chaupal fresh, Adani Adresh, Godrej, Food World, Food Bazaar, Big Bazaar, Mother
Dairy Fruits and Vegetables (Safal), Haryali Fresh, Spencers, etc. Some of these major
players buy their requirements of agricultural produce direct from the farmers (either through
contract farmmg or otherwise) and have a walaintained supply chain such as collection
centres refrigerated transport and pack houses, while others obtain their supplies from
wholesale markets or other retail majors which have such direct collection arrangements.
Apart from maintaining their supply chains, the retail majors also provide extension services
to farmers through demos, advice, cold store supportttetough their technical teams.

Agricultural human resources requirements of the retailing sector leaveperceived on the

basis of focus group discussions and taking into account the present status of the sector. It has
been pointed out that the sector has tremendous potential for growth and employing agri
professionals. For example Godrej Agrovet Adhas labout 65 outlets in 2006 and had a

plan to expand to aboutQDO stores by 2011. Each outlet services around 20 villages in its
neighborhood. Similarly Reliance outlets are coming in a big way. ITC ba® €haupals

and have a plan to expand the netwts 20,000. All these employ professionals. For
instance Godrej outlet has a team of qualified agronomists.

While exact picture of the unfolding organized retail sector is difficult to visualize it seems
likely that at least ®O0 of the blocks in theotintry would be covered by the services
delivered by one or the other organization and will have a core team of at least five
professionals including diploma/certificate holders. The human resources requirement is on
this basis estimated to go up from F)0® 25,000 over the next ten years, an increase of
10,000 diploma holders, and 5,000 each of graduates andrpdsiates.

Apart from the Directorates of Marketing in the Central and State governments, the
cooperative sector plays an important part incadfural marketing. There are apex national
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federations likeNational Agricultural Cooperative Marketing Fedration of India Limited
(NAFED) and Tribal Cooperative Marketing Development Federatmnindia Limited
(TRIFED), there are 28 State level Coogere Marketing Federations, 381 District Level
Federations and 7871 Primary Marketing Cooperatives (of which 2,679 are general purpose
and 5,192 are specialized agricultural commoditfesThe number of these institutions has
been more or less stagnant since 2000 It is not likely that these institutions would be
absorbing qualified agricultural human resources to any significant exiénis
requirement®f this componenarecoverel under. Aot her so

Stock projections for the organized retail marketing have been shown in Annexusg.18.
The stock requirement of human capital would grow from 3000 in 20090 to about
13,000 by 2020, i.e. 1,000 per annum.

5.3.12 Others

Someagrigraduates also work in many unrelated government and private establishments,
albeit in small number, like central and state civil services, export houses, farm/campus
management of public and private establishments, etc. The agricultural humane®sourc
requirements of the sectors covered above have been inflateddsy téntto take care of

any other sectors not specifically covered.

5.4 Summary of Demand Projections

The projections of stocks of agriculture human resources required to meetetie afe
various segments of the economy and the consequential flows required from the educational
system are summarized below:

5.4.1 Stock Projections

The overall stocks of crop science human resources required to meet the requirements of
various segmentsf crop sciences have been added up to give projections for various years
up to 201920. Two sets of projections have been worked out as explained in the segment
level projectiong one a high projection, a low projection and an average of the two. These
projections are given in AnnexuBe20. The corresponding annual outputs required from the
educational system to lead to these stocks are given in AnrRexXigre

Considering the current supply and experts opinions on graduates aspirations and employee
organizations capacity to absorb graduates, the average variant projection is considered
desirable. The overall stock as per the average scenario is given iR5Tablée stock of
diploma holders would grow from &00 in 2010 to about,11,500in 2020. On the other

hand the requirement for graduates and above would grow from about 2,92,550 in 2010 to
about 3,64,060 in 2020, i,¢he average addition to the stock during the period 2010 to 2020

is about 000 per annum.

% All data relate to 20008, Source: National cooperative Union of India: Indian Cooperative Movement
Statistical Profile 2009
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Table-5.3: Overall Projections of Requirements Stocks of Agricultural Human

Resources
Year Diploma UG PG PhD All UG & above
200910 87028 211107 59424 | 22019 292549
201920 111489 | 261004 77077 | 25984 364064

5.4.2 Demand Supply Gap in Stock

/In 2010, the actual stodkom supply is 1,88,708. Assumirtgjtturn\
levels will grow at the same growth radae observed during the la
five yeas (i.e., 5.3oer cent during 20060), the estimated demand
supply scenario in 2020 will be

Supply: 2,64,280
Demand: 3,64,064
\Gap: 99,785 (27.4%of the demand) /

5.43 Flow Projections

The overall annual flow required in all sgbctors of crop sciences is given in Annexauz)
and summary in Fi§.2.

30000 1 | @2000-10 Supply 25284
25000
18659
20000 ¥~
15000 +~ 1185
o |

10000 <~ cgqq

5000

0 :
Diploma UG PG PhD UG &
above

Number of Students

Fig-5.2 Current (2010) and Projected Outturn Required (2020) inCrop Sciences

82



The projections suggest that by 2020, the annual outturn from the agricultural crop science
education system should be about 18,660 ugdetuates, 5,420 pegtaduates and 1200
doctorates, rising from11850 undergraduates3,500 postgraduates an®80 doctorates in

2010.

5.5 Institutional Mechanisms and Skill Issue$ Ex per t s O

1 As large number of the graduates is finding employment in thegowarnment sectors,
good number of private colleges has come up to meet the growing demand. However, the
expansion of education is not uniform across the country as the new colleges have com
up largely in Maharashtra followed by few in Tamil Nadu and Karnataka. Human
resources requirement in Gujarat is met from the rural development graduates being
produced in general degree collegékere is a great demand for practicaloriented
agricultur al education from industries as well as from studentsWhile teachers were
of the view that substantial component of practicals was already there in the syllabus, the
other two stakeholders i.e. students and industries felt that the emphasis on praasicals
not enough to make students employable. Sometimes, the students were attached with the
industries for about @5 days at the fag end of their education which did not serve the
intended purposeThe students felt that the practicals should be concuent during
the whole course. Some students also felt that since agricultural practices vary from
state to state it would be a better idea to place the students outside the home state to give
them a better exposure.

1 At presentindustry is employing mangeneral degree holders and diploma holders, even
for positions requiring agri. graduates, for continuity in business as many of the
agriculturegraduates frequently leave the job. They prefer to have more diploma holders
for routine works in their varioufield related work and other operations. It has been
pointed that these industries would like to employ agri. graduates in preference to general
graduates for many of their requirement.

91 Data collected during the project showed that a high percentagedeinss preferred to
join higher studies after graduation while in other professional courses the case is
different. This issue was raised for discussion to help in identifying the reasons. It came
to light that while in other courses like MBBS or engimreg, substantial knowledge is
gained by the students at the undeaduate level, the agriculture education at that level
did not adequately prepare students to be employable as professionals. Therefore, most
of them tried to go for poggraduation. Théacunae in agricultural education were many.
A large number of courses were taught at the undergraduate level enabling the students to
pick up only a little information about everything. No subject was taugtéjth which
could give specific skills tthe students in at least a few areas. Moreover, at graduation
level courses were not practice oriented. Although, they were attached with farms and
industries for a few days the training at these places remains limited to observation only
and thereforethey hardly got any practice in the farms or industries. It is necessary to
provide the students more practical orientation from time to time so that they could have
mastery over some subjects as well as skills. It was also pointed out that the ®fllabus
graduation should be revised involving industries, students and faculty together. The
number of courses should be reduced with specialization in certain areas. Courses also
needed to include computer related education, engineering mathematics, sipiséids
as well as development of soft skills.

1 Teaching strategies should be modified. There is a need to limit lecture method and
introduce other methods such as group discussions, case studies, presentations by
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students, quizzes, interaction with egerts, conferences, paper presentations and so

on. This not only will develop the knowledge of the studebts,alsowould develop

their personalitiesral soft skills. Such teaching strategies would enable students apply
the knowledge gained.

Advance poduction techniques developed in various universities and research institutes
do not get translated into practice. This requires a ffadéted approach. For example,

the new technologies are to be publicized on a continuous basis, the students ethould g
an opportunity to practice the new technology and its implications, the mindset of the
farmers has to be changed so that they could apply the new technologies on their farms.
Programmes like farandustry linkages and universitgdustryfarm linkagesare must.
Researches that are published in various Journals should be circulated amongst farmers
and industries in a simple language so that they could understand and implement.

If agriculture has to develop, world class laboratories are needed to lwkeveloped in
colleges and research institutions to produce quality scientists and graduateBublic

Private Partnership model should be introduced for research and development
Universities and research institutions are doing researches on one handowidldig
industries also have research units conducting their own researches on the other. There is
no networking amongst these.

With the introduction of agibusiness courses, a number of dgrsiness units have been
established under the aglinics and agrbusiness scheme. But the fact is that a
substantial percentage of such units have been closed down. A discussion as this
revealed that the agbusiness centres established at block or village level do not get
enough support from the universities or government in terms of expertise. The students
have less operational knowledge and therefore lack in confidence.

Out of all the students completing +2 stage, only about 12 per cent are opting for higher
education. Remaining 88 per cent should be targeted fortehartoboriented diploma
courses which are cregpecific, technologgpecific and agrandustriesspecific D
address local problems. This would not only increase the employability of the people, it
would also help the industries as well as farm sector to increase the production and
productivity.

Some of the emerging areas for agriculture education, specd@iizatd research are
carbon trading, waste management-foiel, bio-control of pests and diseases, scientific
farming, molecular biology, modern production techniques, cold storage management for
increasing shelf life of perishable items, organic farmiajue addition & processing,

etc. These require specific skills as well as continued researches. Special training and
courses should be introduced.

At present approximately 68haland is lying as waste land in India. Out of this, about

50 per cent isonforest land. There is a need to promote cooperatives of graduates
which can be allotted sizeable acreage of these waste lands on a long lease basis for
farming purposes. This will increase selemployment as well as the production in
agriculture. Such initiatives are being taken in some other countries like Africa,

Israel, etc.

It was pointed out that althoudlilahatma GandhNational Rural Employment Guarantee

Act (NREGA) hadbeen beneficial for the villages, it has created substantial shortage for
labour in agriculture. It is suggested that agriculture activities may also be included under
NREGA and other government schemes to combat the problem of shortage of agriculture
labour. Another option is to provide more attractive incentives for promatidiarm
mechanization and automation.
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1 Another problem is of trained and expert teachers. Even where courses have been
modified and made practice oriented, teachers have not been fully trained. In several
universities a substantial number of positions are vacant and there is dearth of teachers.

1 It has been observed that in the agriculturatesl courses students in most of the
universities are from urban background and that too not because of their choice but
because of the compulsion of not getting selected in other professional courses. In such
cases, they do not intend to join agricultaeetor after completing their education. They
take the course as merely a degree and not a professional course to excel further.
Therefore, after obtaining a degree they try for MBA courses and other courses other than
agriculture. A suggestion was nsathat thestudents who own land andbelong to
farmer community should be given a preference at the time of admission so that they
could opt for agriculture as their career. Another alternative could be that
agriculture is introduced as a subject at schodkvel like other subjects and students
with real aptitude for the sector would develop interest and opt for this sector later
not by compulsion but by choice.

1 Media can be a important means to develop interest in agriculture. While private
channels do rtocome forward to promote agriculture and allied seci#@ducation, the
programmes on National TV are outdated. The policies towards agriculture sector are to
be modified. The agriculture sector should be treated as an industry and specific
conassionsshould be given to agrebased industries as was done for IT sectorlt is
noteworthy that interest charged in case of agriculture loans are as higlpas cént

1 There is a need to establish National Technology Development Board for agriculture.

5.6 Conclusions

Current annual out turn of about 16,000 graduates is less than the requirement of 25,300 by
2020. There is need to expand agplucation to produce additionally 9,330 graduates (6810
UG; 1900 PG and 620 PhD) per year by 2020. This needs gpgniof number of additional
colleges across the country. Taking the experience of private sector colleges in Maharashtra
and Tamil Nadu, there is need for more serious dialogue on entry of private sector to
maintain quality in agreducation. The issueslating to course syllabus, effective teaching
strategies, functional skill development and quality of teachers need appropriate policy
interventions while considering expansion of agricultural education.

The annual supply for diploma holders is abo/233 in 2010 and the requirement would
grow to 5810 by 2020. However, as bulk of private sector is keen to have more diploma level
persons, the requirement would be much more if more diploma holders are available. In such
case, diploma holders would be meéd in place of general graduates now being employed
by many employers, especially for some field based rural jobs. Bulk of the diploma holders
are needed for mictlevel organizations and this requirement is being reflected separately.
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Chapter -6

6.1 Introduction

Human Capital Assessment in Horticulture Sector

The term Ahorticultureo traditionally includ
flowers (floriculture) and their pogtarvest technology. In recent years, the scope of the
subject has been expanded to include growing of crops such as amsanal bamboo,
plantation crops like tea, coffee and rubber, and even beekeeping as it is considered a tool for
improving the productivity of horticultural crops. India is the second largest producer of fruits
and vegetables in the world. Fruits such aanlyp, Banana, Citrus, Guava and Apple
account for 75 per cent of the total fruit production in the country. India produces about 70
different varieties of various vegetableBhe horticulture sector constituted nearly 20 per

cent of agricultural GDP and ontributes four per cent in the national economy. It is

one of the fastest growing sectors in agriculture and is a thrust area to stimulate
agricultural growth, spurred by the changing domestic food habits towards more
nutritious food and increasing oveseas demandA study by nfederation of Indian
Industries (@) and YesBank (2008) noted that a massive surge in production as well as a
significant demand shift at global and domestic consumer segments from traditionalto high
value crops, led by growtin disposable income and growth of the middle class, have
collectively contributed to the demand for fruits and vegetables.

6.2 Supply of Graduates
6.2.1 Education

Dr Y.S.Parmar University of Horticulture and Forestry in Himachal Pradesh had been the
sole exclusive university for horticultural education in the country for several years. In 2005,
14 SAUs have facilities for education in this field at graduation level and 32 at post
graduation level with an intake capacity of about 870, i.e. 441 at-gnaéuate level, 331 at
postgraduate level and 87 at doctorate 1&8¢dbata from Planning Commission indicate that

the annual outturn of these institutions is 470 graduates and 54gradeate¥. During the

past two or three years, two more horticidtumiversities have been set up, one in Andhra
Pradesh and one in Karnataka, primarily by bringing all horticultural colleges in the
respective States under the new institutionalupetBesides, some colleges came up in the
private sector affiliated to Itke SAUs as well as in general universities. A list of colleges
providing horticultural education in the country is given in Annex@ifie An important point

to remember in regard to higher education in horticulture is that the courses-gigostte
anddoctoral levels are open not only to the graduates in horticulture but also to graduates
from a number of other disciplines such as general life sciences and plant sciences. Current
admitted strength in horticultakeducation is given in Annexw@&2 andsummary in Table

6.1.

% Agricultural Research Data Book, 2009, IASRI

% Report of the Working Group on Horticulture, plantation Crops and Organic Farmitigefor Five Year
Plan, Chapter 12, Planning commission, 2007.
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In 2011, horticdture education is offered ab4olleges (35 in SAUS3 affiliated to SAUs

and 3 others)FourteenSAUs have facilities for education in this field at graduation level and
32 at posigraduation levelThe intake capaty has sharply increased from aboyt@d in
200001 to about 00 in 200910 with expansion of intake in SAUs, including entry of
private colleges affiliated to SAUs and other general universities. Against actual admitted
strength of about,383 during2009-10, 1465 passed.

Table-6.1: Students Admitted and Passed in Horticulture Courses during 20020

Diploma UG PG PhD Total
Number of Adm | Pass| Adm | Pass| Adm | Pass| Adm | Pass| Adm | Pass
students 172 10 | 1602| 1001| 653 | 409 | 128 | 55 | 2383|1465

A number of diploma level courses in horticulture are also being organized. The SAUs in
Andhra Pradesh, Karnataka, Uttaranchal, Gujarat and Maharashtra have diploma courses. The
VCSG College of Horticulture, Bharsar, underBGPant University of Agricultureand
Technology has courses at certificate level and diploma levels in addition to undergraduate
courses. In addition, short term training courses are also being organized in such skills as
gardeners, garden supervision and horticultural entrepreneurship.

6.2.2 Areas of Employment of Horticulture Graduates

The entire chain of operations where qualified human resources is needed in horticulture
sector is shown in the Fg 1.

Education, Planting
Research material
/ |
Extension |
(Gowt, Seeds/saplings Tissue culture
SAUs,NGOs, (nurseries/seed farms) (laboratories)
Industry)

Orchards, farms,
flower gardens

A 4 A 4

Direct sales to
consumer

Postharvest
(quality control,
transport, cold
storage)

Retailing

Fig-6.1: Major Sectors Employing Horticulture Graduates
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Horticulture human resources is required in production of planting material, establishment of
orchards, posharvest storage, qualitgontrol, and processing, besides developmental
research and for horticultural education. The type and level of horticultural human resources
required at different stages is different.

6.2.3 Current Stock of Horticultural Personnel

There is no direct souecof data on the number of active horticulturists in the country. As
such, the current stock can only be estimated, as in the case of other agriculture related
disciplines, indirectly by cumulating the outturn of horticulture graduates,goadtiates and
doctorates over several years (as many as the active working life of a graduageaqhaste

or doctor) and adjust for attrition due to retirement, migration and such causes.

IAMR, in its previous study on agricultural human resources, had estimatstbtheof post
graduates in horticulture as 3,652 and of doctorates at 670 in the year 1990. These stocks
were projected to grow to 13,004 and 2,242 by the year 2010 on the basis of projected out
turns of the two categories during the years 1991 to 2008.corresponding estimate of
graduates was made. In fact, IAMR made no stock estimates for individual faculties at
graduate level, but only at higher levels

An effort was made to estimate the stockhofticulturalgraduates from annual supply data
from different sources (details given in sepasaie Chapterl5). The estimated total stock of
graduates and above in horticulibsciences from annual supplies is about 14,179 in 2010.

6.2 Demand Projections

6.3.1 Targets of Horticultural Production

The demand for horticultural products is projected by ICAR to grow to 300 million MT in
201112 and 360 million MTby 202021. The rate ofproductivity change for different
horticultural crops is given in Annexu¥6.3. The current level of production (2008) is 215
million MT (Table-6.2).

Table-6.2: Current Production and Projected Demand of Horticultural Products

Commodity Production in million MT Annual Growth Rate
required (%)

Production | Demand in| Demand in| 200809 to | 200809 to
in 200809 | 201112 202021 201112 202021

Fruits 68.47 81.00 98.00 5.7 3.0

Vegetables 129.08 185.00 220.00 12.7 4.5

Spices 4.15 5.50 6.50 10.3 3.9

Others 13.02 29.50 35.50 29.9 8.7

All commodities 214.72 300.00 360.00 11.7 4.4

Source; Horticulture Data Base 2009 for production in 2008For projections of demand in 2012 and

202021, ICAR

This implies that if the projected demand is to be met, the production in the sector is to grow
at therate of about 4.g¢er cenfper annum from now till 202@1. However, in the short term
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till the end of Xl Plan (200809 to 201112), the targets are tougher requiring a growth
rate of 11.7per centper annum in all horticultural products taken together.

Considering the recent growth rate of pér centper annum over the period 260Q to
200809 and the growth rate of 7pkr centper annum achieved during tikePlan period
(200207), the long term target growth rate of 4€r centup to 202621 appeas somewhat

low. Even if one argues that the likely area available for horticulture may not increase much
in future, it is still possible to achieve a higher rate of growth through productivity increases
and control of posharvest wastage. One could, thasn for a target of the same growth rate

as has been achieved between 200Gnd 20089, i.e. 5.6per cent This would take the

total availability of horticultural production to nearly 400 million MT by 2020 as against the
present target of 360 millioMT. These two scenarios, one aiming for a production of 360
million MT (growth rate of 4.4per centper annum from now on) by 2020 and the other
aiming for 400 million MT (growth rate of 5der centper annum), thus, present a low and a
high projection itl 2020. In view of the scarcity of land available, the higher level of
production and availability in the high growth scenario would have to be primarily achieved
through research for better varieties, enhanced productivity and bettehaposst
managenent. The higher production will also lead to increased horticultural processing.
Hence, the effects of the high growth scenario have been considered only in the areas of
research, pogtarvest management and processing.

The demand projected above hash® met through appropriate sectoral development
activities like adequately increasing facilities for producing high quality planting material,
production and podtarvest management, each requiring additional horticultural human
resources.

6.3.2Production of Planting Material

The Working Group on Horticulture, Plantation Crops and Organic farming set up in
connection with theXl Five Year Plan made projections of planting material required for
various horticultural crops up to 20412. These piections assumed a modest growttoafr

per centper annum in planting material requirement duringXhdPlan period. In so far as
floriculture is concerned, thél Plan requirements were determined as an increase of area by
5,000 ha, and planting matatiof 19,681 lakhs with,232 ha of nursery area.

Horticultural planting material is produced largely through vegetative methods in nurseries
and to some extent through tissue culture in laboratories. As pXi fhkan Working Group
Report, there were tatal of 6,330 nurseries in the country in 280& This number included

1,594 in public sector, 138 in SAUS/ICAR Institutes and 4,607 in private sector. The number
of nurseries in private sector does not include the nurseries in some States like Madhya
Pradesh, Uttar Pradesh, Sikkim, Manipur, Meghayala, Chhattisgarh, Goa and Jharkhand,
which did not have a system of registering nurseries In addition, 2,205 nurseries have been
established under National Horticulture Missiostvibkeen 20086 and 2009.0 and more

under the Technology Mission for North East. A reasonable estimate would place the total
number of small and medium nurseries in the country today {20pat around 9,000. The
National Horticulture MissiofNHM) aims to establish 2,830 new nurseri®y the end oKl

Plan. Of these, model nurseries would be of 4 ha and other nurseries wouldrnghafin

area. Thus, on an average, about 500 new nurseries, of an average area of about 2.5 ha each,
are being established each year during Xlheplan. I is assumed that the pattern would
continue up to 2020. ThXl plan estimated that floriculture would require an additional
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2,232 ha of nursery area during thé Plan, or an increase of about 500 ha per year. The
same pattern of increase is assume@®g0.

The establishment survey of IAMR, which covered nearly 100 nurseries, indicated that most
private nurseries employed very small number of formally qualified horticultural human
resources. In general, an average nursery is found to be empddging15 workers in all, of
whom at best one or two (9.87%) were agriculturally qualified. It is, thus, estimated that the
total employment in the 9,000 nurseries in 2009was about 1,35,000 (@ 15 per nursery).
This includes nurseries of all sizes. Anabysis of the nurseries by size of employment,
however, showed that 68% had fewer than 10 employeg®riénthad between 10 and 19,

10 per centbetween 20 and 49 arsik per centhad 50 or more workers. Thus, over (@2

centof the nurseries employeaboutsix persons on an average. It is assumed that all new
nurseries being set up would fall in this category.

With 500 new nurseries coming up annually and with an average employment of 6 in each,
the annual incremental nursery employment would be03 Afnexure6.4 shows the pattern

of growth in employment till 2020. By 2020, the employment would, thus, grow to a total of
1,65,000 persons. However, only 958t centof this employment, or 16,286, will be of the
persons with agriculture related quilgtions.

Levelwise break up of employmenn nurserieshas been derived by applying the
proportions obtained from the establishment survey. These projections are given in
Annexure6.4.

The projected stock demandin horticulture nurseries for 2020 is 2,000, which would
increase from 9800 in 200910. The annual requirement of horticulturists in nurseries is
about 220 per annum.

It is to be mentioned here that the above requirements are not exclusively for horticulture
specialists as general graduatgth science subjects or agriculture graduates, such as soil
scientists, plant protection specialists, ,edce also employed in nurseries or can themselves
set up nurseries.

6.3.3 Horticulture Production

As mentioned earlier, total horticultupgoduction in the country is to grow to 300 million

MT by 201%12 and to 360 million MT by 2020. The production in 2@®was 215 million

MT from an area of 20.7 million hectares, and has grown gbdsy.@entper annum over the
period 200601 to 200809. The overall horticultural productivity (production per hectare)
has been increasing at é&r cenfperannumover the same period. The rates of productivity
changes over the period 200Q to 200809 and in the more recent years 2@®4to 200809

which broadly cover the period since the NHM came into being is shown in Annéxifer
different crops, which also indicates the rates of growth in productivity assumed beyond
200809 till 201920.

The likely area under fruits and vegetables (the majorpgr@ecounting for the bulk of the
production in the sectogn the above basis shown in Annexuré.5. The skilled human
resources requirements in these two-settors have been worked out applying the norms
used by the Central Institute of Vocatiolalucation, Bhopal (1996). These norms indicated
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that an additional million hectares of fruit crops require additional 25,000 skilled human
resources and a million hectares of vegetable crops required 1,00,000 human resources.

In case of other crops, sucltear norms were not available. However, fruits and vegetables
accounted for 64er centof the area under horticultural crops in 2dDand 6&er centn
200809. Assuming that they account for aboutp& centof the total area till 20220, the
requrements for horticulture as a whole were projected proportionately.

Establishment Survey results indicated that most of the human resources requirements of
production are met by informally trained/certificate level persons. It has therefore been
assumedhat 90per centwould be such trained persons and the remaining would be diploma
graduate, posgraduate and doctorates in the proportion of 1000:100:100:1. On this basis,
the requirement of skilled human resources stock for horticultural production has been
projected(Annexure6.6). The stock requirement of horticulture graduates and above

would grow from 13,800 in 200910 to about 16,400 by 2020. Thus the requirement is
about 260 per annum.

6.3.4 Postharvest Management

Postharvest management is extremely importamtifioproving the quality of produce and
products. It reduces the current heavy post harvest losses estimated at about 2 tweB0

of the production. In fact, as the land available for horticultural crops becomes scarcer and
scarcer, it is the elimin@in of these posharvest losses that would significantly contribute to

the availability of vegetables and fruits in futur€or this purpose infrastructure such as,
proper collection centres with cold storage facilities, cold chain transport, cooling units for
perishable produce, adequate packaging at pack housesqwglped marketsetc, are
needed.

The XI Plan Woking Group suggested that a compositkeme for
improvement in posharvest infrastructure providing facilities fo
i) grading, sorting and packing, ii) pooling facility, specialized
storage such as cold stores, and iv) specialized transport suU
refrigerated vans/containerss needed The Working Group
suggested that 20% of the horticultural produce may be coversg
201212 by setting up 1,400 packing houses and 7,000 colle
centres.

Available data indicate that there were 5,10ld storages in 2006 in the country with a
capacity of 2,16,93,986 tonné$ i.e., with an average per unit capacity of about 4,250
tonnes. Most of them (4,609) are in the private sector with an average capacity of 4,480
tonnes each, while 358 in cooperative sector and 134 in public sector are much smaller in
capacity. As per th&l Plan Working Group, 81.2Ber centof the available cold stores
catered to storage of potatoes and @&ricenfor fruits and vegetables, while 17.p6r cent

were multipurpose and the remaining 1p&f centcatered to storage of meat products, milk
products and other products. The Working Group also indicated that the capacity available
(on 31 December 2003) was only 1p&r cenbf the total horticultural production.

*|ARI, Agricultural Research Data Book, 2009
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Progress achieved under the National Horticulture Mission during the period080tb
200910 included setting up of 254 cold stores, 815 pack houses and 217 regulated markets.
Thus, the number of cold stores in 2009 may be taken as 5,355. The numbgkpack

houses at present is not available, but as stated above, during the perid® 20@5number

of pack houses set up was 815. It may be conservatively assumed that the total number of
modern pack houses in 20@9 is about 2,000 in 20680, and idikely to go up to 4,000 by
2020-@ 200 more peannum being the average progress achieved during-260%® 2009

10.

With the same average capacity of about 4500 tonnes each as in the past, the cold storage
capacity in 2009.0 would cater to just 11 tb? per centf the total horticultural production.
Assuming that the coverage would reachpEs centby 2015 and 2(er centby 2020,

number of cold stores of the current capacity required would increase from the present
estimated 5,480 to 9,885 by 2018 and 16,091 by 20120, under the low growth scenario

of horticultural production (with a production of 360 million MT in 2020. In the high growth
scenario of 5.per centper annum leading to a production of 400 million MT by 2020, the
same 2(er centtoverage would require 18,246 cold stores in 289 The numbers would

be less if the capacity is raised from the current 4,500 MT to a higher level.

Data collected from the Establishment Survey showed that each cold store employed, on an
average, about 13 persons of whom around 2 would be those with agricultural qualifications
T 1 graduates and 1 diploma/certificate holder. The employment projeatiaaie on this

basis are shown in Annexu6e7. The stock requirement of human capital would grow

from 5500 in 200910 to about B,000 by 2020, i.e. 1,100 per annum.

The X1 Plan also envisages setting up 7,000 Collection Centres, each in compact hotticultura
crop area of 20@50 ha with facilities for sorting, grading and packing and temporary storage
facilities that can handle about 10 tonnes of horticultural produce per day (or 2,0000@ 25
tonnes per annum), angd0 packing houses, each with a harmglcapacity of 50 tonnes per

day with facilities for automatic sorting, washing, grading, waxing lines, packing equipment,
pre-cooling units and cold storage in urban areas of concentration of production. The
requirements of agriculturally qualified humaesources of these units have also been
included under cold storage.

6.3.5 Processing of Fruits and Vegetables

Vision 2015 document of the Ministry of food Processing Industr
mentions that only 1.4% of the fruits and vegetables are proces:
200304. The goals are to raise the proportion to 10% by-2@09
andto 15% by 201415.

A reasonable extrapolatido 201920 would be 2(er centof the production. Assuming that
these rates of growth apply to the entire horticultural sector, the volumes of to be processed
calculated are given in Annexu6e8. Thus, the volume of horticultural produce processed is
projected to grow at an annual rate of 12 top&8 cent This is also the order of growth in
market potential assessed in the Vision 2015 of food processing industries.
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According to the data available from the Ministry of Food Processing Industrieswibere

a total of 6,736 fruit and vegetable processing units appriov2d07under the Fruit Product
Order 1955. Most of the units would be in small scale and are not likely to engage qualified
horticultural professionals. Some dasaavailable for the @anized sector units from the
Annual survey of Industries of CSO, which are shown in Annegi8e

The establishment survey conducted by IAMR across the country shows thet é&ntof

the establishments covered have less than 20 employees and may be considered unorganised
and small scale sector. The remaining @5 centcovers 20 or more employees and be
considered organised sector. This data is in tune with the Ministry of Famxkd8mg

|l ndustryds f i ndi npgrscenwfline todd predessimgsindusthea are i2 the
organised sector.

According to Vision 2015 document of Ministry of Food Processing Industries, the market
potential of various segments of food procagss assessgd able6.3).

Table-6.3: Market Potential for Processed Foods as per Vision 2015 of FPI

Sector of Food Processing Market potential (Rs. Billion) Implicit annual
Industry (FPI) at 200304 prices growth rate (%)
200910 201415
Fruitsand vegetables 290 550 14.7
Spices 450 886 14.5
Alcoholic beverages 553 1153 15.8
Teal/coffee 169 253 8.4

In view of the projected potential growth rates, it is reasonable to assume that the rates of
growth of employment (of 9.3% per annum in fruit amelgetable sector and 4.1% in
alcoholic beverages) would continue till 2620. The resulting projections are shown in
Annexure6.10. An alternative high projection is based on the assumption that the
employment in fruits and vegetable processing industsyld grow at the same rate as the
volume of produce processed, & about 12 to 1Ber cent These high projections are also
given Annexures.10.

Establishment survey conductdry IAMR shows educational levelise distribution of
employment in hortiglture processing units (Tabt4).

Table-6.4: Distribution of Employment in Horticulture Processing Units

Level of Agriculture Education Vegetable and fruit Alcoholic
processing units beverages units
No qualification in agricultural subjects 89.04 59.44
Certificate/training 2.25 33.57
Diploma 1.74 1.40
Graduates 5.82 5.58
Post Graduates 0.78 0.00
Doctorates 0.37 0.00
All levels 10.96 40.56
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Resultsin Table6.4 indicate that about 1per centof the total employment in fruit and
vegetable processing units constitute human resources in horticulture and related fields.
About 59.4 per cent in alcoholic beverages units are without agriculture qualifications. About
33 per centare informally traind or certificatediploma holders whilesix per centare
graduates. In both these units, less thiagper centare post graduates and above.

On the basis of the data in Annexufe$0 and Table§.3 & 6.4, projections have been made

of the horticultural human resources needed till 2020 in horticultural processing. These
projections are given in Annexufell. It may be observed from these projections that

the horticulture processing industries are expeted to employ 2.60 lakh persons by 2020,

of whom about 61,000 would be those with some qualifications in horticultureThe

stock requirement of human capital would grow from 8400 in 200910 to about 17,100

by 2020, i.e,about 600 per annum during the peod 2010-20.

6.3.6 Retailing

Over the last decade, the Indian retail sector has expanded dramatically, with the retail food
sector growing at per cent Even though small independent shops dominate most of retalil
food sales, supermarkets and modern retail stores, which have until recently occupied less
than 2per centof the market (compared to 780% in developed countries), have been
rapidly expandingheir share of retailing business. If current trends continue, the share could
go up to 15 20 per centoy 2020. Consumer preference for purchases at supermarkets is led
by growing demand (due to lower prices and better quality of product in modelst@tas,

apart from psychological and other factors). Chains operating in India in retailing of fruits
and vegetables include Reliance Fresh, | TCO ¢«
World, Food Bazaar, Big Bazaar, Mother Dairy Fruits and Vddesa(Safal), Haryali Fresh,
Spencers, etc. Some of these major players buy the horticultural produce requirements direct
from the farmers (either through contract farming or otherwise) and have-maiethined

supply chain such as collection centresigerated transport and pack houses, while others
obtain their supplies from wholesale markets or other retail majors which have such direct
collection arrangements. Adani Agro Fresh, for instance, have direct collection arrangements
for apples in Himacl Pradesh. The volume of all retail marketing in the country is estimated

to have grown from $ 300 billion in 20@ to $ 427 billion by 2010 and is projected to
grow to $ 637 billion by 2015. Modern retailing, estimated to be only about $ 9 to b2 billi

in 2006, was expected to grow $ 60 billion by 2011, thus, raising the penetration of modern
segment from about 3 toper cenin 2006 to 1(er cenin 2011.

Apart from maintaining their supply chains, the retail majors also provide extension service
to farmers through demos, advice, cold store support, etc. through their technical teams. For
instance, Adani Agffresh has set up three farmer service centres in Himachal Pradesh for
apple farmers.

As components of posharvest management have alreaglbeen considered, no separate
estimates have been made for this stdector.

94



6.3.7 Development and Extension

Horticultural development and transfer of technologies to farmers takes place mainly through
the activities of the State governments, KVKs and NGOs. Some private sector establishments
also play their part in helping the farmers.

While the agricultural deartments in some of the State governments look after the
horticultural activities also, quite a few States have independent departments/Directorates
looking after horticulture. Available details of the horticultural human resources in some
States are givein the Annexuré.12.

| AMROG s Establi shment Survey indicated that
officer per district would be arourgkven Including headquarters staff, the average may be
around 10 (Karnataka and Himachal Pradesh seem &xdsptional). As regards staff, the
average per district level is about 18 for the States shown in Annéxite The same is
assumed to be valid for the remaining 450 districts. On this basis, the number of horticultural
officers in the country may beteéwated at roughly 8,000 (3,638 fdret 8 States shown in
Annexurel2, andabout10 for the remaining 400 districts, and about 300 for the Central
horticultural promotional institutions like National Horticultural Board, Coconut, Spices,
Coffee, Tea Boardsand horticultural staff at 12,500 (2,824 for the 6 States shown in
Annexure6.12, andabout 18 for the remaining 450 districts, and the rest for Central
promotional establishments). While these numbers broadly indicate the number of sanctioned
posts, theactual incumbents will be less. For instance, in Karnataka ovpe#fentof the

of ficersd posts are vacant . pgencentolfartlhye, oifrf i Hi
posts are vacant. Considering that the topaatters and field organizatioimsthe States are

more or less stabilized, there is not much scope for expansion of staff positions in future.
Even filling of the current vacancies wil/
downsizing their establishments. In view of thisjstpresumed that the stocks will not
increase anymore and, at best, only replacement needs at gdmutehtof the existing staff

or about 0.7%er cenbf the sanctioned strength will be met.

Establishment Survey showed that approximately half obttheers (49.2%) were graduates,

a fifth were posgraduates (21.3%), a small fraction (2.7%) were Ph.Ds andiftmé one

fourth (22.9%) were diploma holders. It is assumed that these proportions hold good till
2020.

The stock by 2020 will remain sagnated around 15,000.
6.3.8 Financial Institutions

Financial institutions like NABARD and various nationalized banks emfaoynumber of
agricultural graduates including horticultural graduates. Establishment Survey showed that
about 3.9per centof the total employment (or, 10% of the officers in banks, as officer
strength is 4Qper centof the total employment) in banks comprised graduates and post
graduates in agriculture and allied sciences. Abouyie8entof them were graduates and 3

per e@nt postgraduate, doctorates forming a mere Q2r cent the rest being
diploma/certificate holders in agrelated fields. Employment of officers in public sector
banks has been projected to grow at a rate ogp@.Eentper annum from its present ld\af

3.50 lakhs (2009) to 4.5 lakhs in 2020n this basis, the number of all graduates in
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agriculture and allied sciences has been projected to grow from 35,100 in 2009 to
45,000 by 20120.

Data on how many of the agricultural graduates employethéybanking institutions are
horticulture qualified is not known as the banking institutions do not generally prescribe
specific qualifications in horticulture at the time of recruitment, it may be assumed that the
recruitment would be in proportion of tiherticultural graduates, pegtaduates to the total
annual intake of graduates in all agricultural fields (which is abqérsent now and may

go up to 10% by 2020).

6.3.9 Research and Academic
6.3.9.1 Research

Horticultural research is vital for enhancing productivity, quality of produce, reduction in the
cost of production and increasing shelf life of produce through betterhpostst
management, as future growing demand for horticultural products cannotebeym
increasing land are@ccording to the XI Plan Working group Report, productivity per

unit area can be increased by 20 to 50 per cent with high yielding genetically modified
varieties. In addition, postharvest losses amounting to an estimated 20 89 per cent of

the produce can be brought down through improved methods of handling.

There are 10 Central Institutes with 27 regional stations, 9 -ghigttiplinary institutes, 12
National Resource Centres, 15 AICRPs with 22 centres engadedticultural research. A
number of other institutions like Department of Hiechnology, Bhabha Automatic
Research Centre, Indian Space Research Organisationamtcalso doing research on
horticultural crops. Besides, Ministry of Commerce has rekaastitutes for coffee, rubber

and spices. A number of State Agricultural Universities are also engaged in horticultural
research.

The sanctioned and vacant positions in horticulture research and education institutions (as on
March 2010) are given in Amexures6.13 and6.14, respectively and summary for research
sector is given in Tabl6.5.

Table-6.5: Sanctioned andvacant Position in Horticulture Sector as on March 2010

Sanctioned In position Vacant
ICAR Institutes 871 647 224
SAU's 3204 2094 1110
Affiliated colleges 90 60 30
Total 4165 2801 1364

Horticultural research is mainly carried out in the public sector institutions. Data based on the
results of a Census of Agricultural Scientists (2021 unpublished), cited by Jret ar®
indicated that 91.%er centof the FTE (Full Time Equivalent) Scientists were working in
public sectoii 25.9per centin ICAR institutions, 65.2er centin SAUs and 0.4er centin

“Dayanatha Jha, Sant Kumar and Laxmi Joshi, A Resourc

Cente for Agricultural Economics and PoliRgsearch, Pusa, New Delhi
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others, whileprivate sector accounted for only 8.5er cent Thecensus data also indicated
that 3,575 researchers were engaged in horticultural activities and tipatr €&ntof the
researchers were PhDs. Only 3@y centof the researchers in horticulture, however, came
from the discipline of horticulture (Tab&6). Thus, only about 1,100 (30.5% of 3,575)
horticultural researchers came from horticultural disciplines in 2201

Table-6.6: Broad Disciplinary Profile of Horticultural Scientists

Discipline Group per centof horticultural scientists
CropSciences 45.0
Horticulture 30.5
Natural Resources 17.8
Social sciences 5.3
Others 1.4
All 100.0

Source: Census of Agricultural Scientists (2@2) (unpublished) reproduced from Htaal, cited earlier.

Data supplied by I CAR shows that in 2010,
institutions in horticulture is 871 of which 650 are filled. Not all these posts and incumbents
were from the discipline of horticulture only. Data from PERMISNET $l ¢a 23/04/2010)

show that the cadsstrength of Principal Scientists, Senior Scientists and Scientists
sanctioned in all ICAR institutions in horticultural disciplines was 341 (Fag

Table-6.7: Cadre Strength in Scientific Category in Horticultural Disciplines

in ICAR Institutions (as on 23 April 2010)

Discipline Principal Senior | Scientists All
Scientists | Scientists

Horticulturefloriculture 30 44 99 173
Horticulture fruit science 6 16 16 38
Horticulture 13 20 68 101
Horticulture PostHarvest 1 0 6 7
Technology
Horticultureil Vegetable Science 3 3 16 22
Total 53 83 205 341

Source: ICAR, PERMISNET II, 23/04/2010

The Xl Plan identified a number of thrust areas for horticultural research such as
development of improved varieties/hybrids, particularly minor fruits and seed species,
protected cultivation for expoedriented vegetables and flowers, efficient water management
including micraeirrigation, postharvest technologies, micfropagation, disease problems,
floriculture research for quality cut flowers, integrated management of nutriertsghhi
horticulture, organic farming, market intelligence, and mechanizatiorpetations in
gardens. These areas may well continue as thrust areas till 2020. However, considering past
experienc&, it is not likely that the human resources requirements of research activities in

“1 The number of sanctioned scientific posts in ICAR institutes has steadily declined from 6,965 in 2001 to
6,428 in 2010, while the number of filled posts declined from 5045 in 2001 to 4165 in 2009. However, in 2010,
the number of posts again increased4@!
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horticulture (or for that matter any other agricultusaience) will add significantly to the
workforce in ICAR or in the SAUs. Research activity in the private sector may expand to
some extentConsidering all the factors, the human resources requirements of research

in horticulture (by scientists from horticultural disciplines) may be estimated at 1,200 in
200910, which may increase to 2,000 by 2020. About threpiarters of them would be
PhDs and the rest posggraduates.

6.4.9.2Academic

It is estimated that all the agriculture and horticulture universities including affiliated

colleges have about,884 faculty in 2010 and it is estimated to grow to 3000 faculty by
2020.Projections for the future years have been worked out assuming that the requirements
would grow at the same rates the outturn in graduate/pagtiduate and PhD. Training
needs of the certificate level have not been considered.

Finally, necessary adjustments have been made to take into account the fact that the need for
outturn at various levels is to meet notlythe needs at that level of the economy but also

the requirements to achieve the projected outturns at a higher level. Thus, for example, the
out-turn of postgraduates should meet the needs of the economy fogpaditates but also

the need for turningut postgraduates who will eventually meet the needs of doctorates.

6.4.10 Other Establishments
6.3.10.1 NGOs, Agsservices and Agrclinics

A number of NGOs are undertaking extension and promotional work in agriculture in general
and horticulture inparticular. There are also a number of aggovice centres providing
professional services and inputs like seeds, fertilizers and equipment to farmers. In recent
years the scheme of aglinics and agrbusinesses to provide selinployment to
agricultual graduates has also led to rapid growth of such clinics. All these developments
have an impact on horticulture also.

The total number of agriclinics and agribusinesses findAckdtween 2002 and September
2010 was 7,949 of which 768 were exclusivelthe area of horticulture (such as mushroom
cultivation, apiary, vegetable production and marketing, tissue culture, seed processing and
marketing, nursery, landscaping and nursery, floriculture and cultivation of medicinal plants.
Thus, on an average Q@nits have come up per year, each generally with one agricultural
graduate.

6.3.10.2 Landscaping and Parks

Landscaping in large housing and other construction activities and developing and
maintaining of parks in metropolitan cities and large toalss requires horticultural human
resources. Investments in large scale real estate industry appear to have grown from about
$60 billion in 2006 to over $ 100 billion by 2010, all of which have landscaping needs. The
size of the requirement may be gaugednt the fact that the Central Public Works
Department, with a total workforce of 44,325 in the country as a whole, employs 185

2 Source: www.agriclinics.net
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horticultural officers of various levels and 3,756 malis and other skilled workers. The
Horticulture Department of the Municip&orporation of Delhi employs 121 horticultural
officers in addition to around 8,000 malis and the New Delhi Municipal Committee similarly
employs 37 horticultural officers in addition to many skilled workers.

6.3.10.3 Hightech Horticulture

Recent yeardiave seen a growth in the-teich practices in horticulture by progressive
farmers, such as higtensity plantations, plasticulture (use of plastics in activities such as
drip irrigation, plastic film mulches, greenhouse structures, high and low tunosi)grvest
operations, shade nets, etc.),-fedilizers and integrated nutrient management, integrated
pest management, micpropagation through tissue culture, molecular diage®sand
molecular breeding.

National Horticulture Mission has been piding assistance for such activitiel the
absence of detailed data on these activities at present and the future development, the
human resources requirements for these segments have been assessed asrl€ent of

all other segments.

The projections of stocks of horticultural human resources required to meet the needs of
various segments of the economy and the consequential flows required from the educational
system are summarized below.

6.4.1 Stock Projections

The overall stocks of horticultural human resources required to meet the requirements of
various segments of horticulture have been added up to give projections for various years up
to 201920. Three sets of projections have been worked out as explaitieel $egmerevel
projectionsi one a high projection, a low projection and an average of the two. These stock
estimates are given in AnnexeB€el5. The average variant projections for stock are given in
Table6.8. The stock requirement of human capitalin horticulture sector would grow

from 62,583 in 200910 to about 95,902 by 2020. The required additional stock during
201020 would be about 3300 per annum.

Table-6.8: Estimated Requirements Stocks of Horticultural Personnel

Year | Diploma UG PG PhD UG & above
200910 | 146320 | 50005 9325 3254 62583
201920 | 175315| 79731 11432 4738 95902
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6.4.2 Demand Supply Gap in Stock

/In 2010, the actual stock from supply is 14,179. Assumieg)mtum
levels will grow at the same growth rate as observed duinedast
five yeas (i.e., about 1%er cent during 200&0), the estimatec
demand supply scenario in 2020 will be

Supply: 26,030
Demand: 95,902

\Gap: 69,872 (7% of the demand) /

6.4.3Flow Projections

The corresponding annual outputquired from the educational system to lead to these
stocks are given in Annexuf16. Considering the current supply and experts opinions on
graduates aspirations and employee organizations capacity to absorb graduates, the average
variant projectionsdr annual flow are given in F§.2.
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Fig-6.2 Current (2010) and Projected Outturn Required (2020) in Horticulture

The projections suggest that by 2020, the annual outturn from the horticultural education
system should be abou#80 diploma holders,300 undegraduates, 990 pegraduates and

330 doctorates. Current supply of abofg0D per year is far below the requirement G08.
However, part of the requirement is met from other graduafesestry, crop science and
general science graduatespecially in the nagovernment sectors.
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Institutional Mechanisms and Skill Issues Ex per t s 6 Vi

Substantial posts are vacant in the universities and government sector which needs to
be filled-up to enable horticulture sector grow.

Retail industry is growing rapidly, which has tremendous potential for
employment generation in horticulture sector While on one hand there is a need

for technical advisers and business managers, on the other hand the sector needs
skilled personnel at field level. Laagwumber of retail companies is employing agri
business graduates. To meet the industry requirements, students need to understand
the operations of collection centers, customer interface and pricing in the retail sector.
This also entails skills in gradin storage, preservation, display, advertisement and
marketing. All these activities require specific skilks.course on horticulture
business management is desired.

At present a number of persons are joining this sector with other qualificatigns i.e.
graduates in agriculture and other general science subjects. A policy view is needed
on whether the horticulture sector should employ only persons with horticulture
gualifications or it should remain open to other subjects.

Strengthening the extension sefices is extremely essentidab cater to the needs of
both the farmers and the industry. Seed industry needs more technical persons with
breeding specialization.

There are number of schemes of Government of India in which loans are
provided for setting up own enterprises. The students coming out of the
universities/colleges should be helped and linked with these schemespecially

those who are interested and have aptitude to start their own enterprises. These
students should be helped in project sele¢twoject preparation, etc.

Human resources retention is of concern to some employers. The students, who take
up employment in horticulture sector, leave the job as soon as they get a better
employment even if it is not in their specialized field. Thi®khhem could be
addressed treating horticulture at par with other professional courses to make the
sector attractive to professionals. This needs curriculum focus on mechanization,
value addition and management. Further, needntegrated approach to develp

lower level technocrats for working in villages.

ITI level training institutes should be established to focus upon horticulture skill needs
at micro level.The courses at lower level are needed in nursery management,
seed production, post harvest angbrocessing, hitech horticulture and protected
cultivation.

There is a need to develop a data base on various aspects of horticulture as reliable
data is not available at present.

The issue of climate change, post harvest management atecbiwlogy aresome
of the emerging areas which require research, skill development and policy
interventions.
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6.6 Conclusiors

The sector has capacity to augment the stock of human capital from current level of 14,179 in
200910 to about 95,902 by 2020. The annual supguld have to increase from the current
level of 1,500 to 8600, i.e., 7100 additional graduates,p®0 UG; 600 PG and 300 PhD) per
annum. The sector promises tremendous opportunity for expansion in education.

An important fact that should be taken intonsideration in horticulture sector human
resource requirement is that while at the gatduate and doctoral levels the requirements

are generally met by pegtaduates and doctorates in horticulture, and it is not in the case of
undergraduates. Oftergraduates in general life sciences (botany);téathnology and other
streams are employed in jobs seemingly requiring horticultural qualifications. Most officers
in the horticultural departments of the State governments seem to possess qualifications in
general agriculture. Even the industry and financial institutions do not insist on specific
horticultural qualifications. This is so in almost all spheres of horticulture, except in research
and education. In fact, a recent advertisement for Sectionale®ffiHorticulture) by Delhi
devel opment Authority) or8.Skwith Botany/HortBultBeasa ( Agr i
subject from a recognized universityTwo years experience in the field of
Horticulture/ Landscapingo. then leceutnsent tules aregs c h
amended, the outturn requirements projected above at graduate level have to be suitably
downsized. As mentioned earlier, only Bér cenf the horticultural researchers come with
specific horticulture streams. If it is assudrtbat the same factor applies at urgexduate

level, the requirements of core horticultural graduates would be only about 3,000 412010

and 4,000 in 20220. Even on this conservative estimation, there is a need to double the
human resources supplyg this sector. In other words, the horticulture education needs to
expand to produce an additional 2000 ungladuates in the next ten years,,il®; 2020.
Immediate intervention is also needed in post harvest management and backward forward
linkages asorticulture is one of the growing sectors which have hope for Indian agriculture
sector.
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Chapter-7

Human Capital Assessment in Forestry Sector

7.1 Introduction

Forests contribute to the nperncenbModestharGIDFP t o
million rural people depend on the sale of +tionber forest products for their livelihoods. It

is estimated that smadicale enterprises based on +tionber forest products provide up to 50

per cenincome for 2Qper cet30 per cenpf the rural labour force.

7.2. Supply of Graduates
7.2.1 Forestry Education

Realizing the importance of skilled human resources in this sector, programmes have been
initiated in various aspects of forestry. The Universities initiated organizedrjoeesication

only in 1987, when 14 State agricultural and five general universities established forestry
faculties following the recommendations of the National Commission on Agriculture. Thus
courses on forestry and its related fields like wood sciendetechnology, wildlife, agro
forestry, biodiversity conservation, participatory forest management are of immense
importance from policy and application point of view. The task of forestry education, training
and extension is under the supervision of th&istry of Environment and Forests,
Government of India. The Indian Council of Forestry Research and Education, Dehradun, an
umbrella organization under the Ministry, is actively engaged in forestry research and
knowledge dissemination through its eighgearch institutes and three advanced centres all
over India. Training to frontline foresters is provided by the Indira Gandhi National Forest
Academy, Dehradun and the Directorate of Forest Education (DFE) through its four State
Forest Service colleges (afoimbatore (Tamil Nadu), Burnihat (Assam), Dehradun
(Uttarakhand) and Kurseong (West Bengal)). The Ministry has several autonomous
organizations like Wildlife Institute of India, Dehradun; Indian Plywood Industries Research
and Training Institute, 8galuru and G.B. Pant Institute of Himalayan Environment and
Development, Almora affiliated to it. These organizations are working actively in the field of
forestry research, training and extension. There are also around 45 Centosiehritate
university inIndia which provide undegraduate courses (some of which are of fgear
duration), and 16 universities which provide postgraduate courses in forestry education and
extension. Masterdegredevel specialization includes subjects like Forest Economicsd/V
Science and Technology, Computer Applications in Forestry, Biodiversity Conservation,
Community Forestry, Wildfe, etc. At presentthere are 37nstitutiongcollegesoffering
forestry education at various lesdl 26 from agricultural universities and from general
universities and central institutes. A list of institutions offering forestry education in the
country is given at Annexwe.l.

Some of the State Agricultural Universities also have foresiatel courses at under

graduate, posgraduate and doctoral levels (Taldlld and Annexur&.2). The estimated
current (200910) intake in these universities/colleges is 1160 (587 at tgrd€luate level,
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406 at posgraduate level and 167 at doctoral levahdaoutturn is 716 (386 at under
graduate level, 275 at pegtaduate level and 55 at doctoral level).

Table-7.1: Intake and Outturn of Students in Forestry Courses

Education UG PG PhD Total
system Intake | Pass| Intake | Pass| Intake | Pass | Intake | Pass
Agricultural | g | 386 | 210 | 126| 57 | 13 | 829 | 525
Universities

Others 25 o | 196 | 149| 110 | 42 | 331 | 191
Total 587 | 386 | 406 | 275 | 167 | 55 | 1160 | 716

At below graduate level, the training of foresters and forest guards has always been the
responsibility ofthe State Governments except for a brief period between 1952 to 1960 when

a Regional Forestersdéd School was run by the
College (SFRC) Coimbatore which catered to the needs of the States of Madras, Andhra
Pradeh, Mysore, Kerala and Andaman & Nicobar Islands. Currently, there are about 48
training schools in the States for imparting training to the Foresters and Forest Guards.

Following the creation of Indian Forest Service (IFS) again in 1966, the trainingSof |
officers started in 1968 in Indian Forest College (IFC) along with the State Forest Service
(SFS) trainees till 1975. After 1975, the IFC was exclusively set aside for training of Indian
Forest Service probationers with a separate course of its owtharcreased demand for
training State Forest Service Officers necessitated establishment of three separate State Forest
Service colleges at Burnihat in 1976, at Coimbatore in 1980 and at Dehradun in 1981. The
Government of India subsequently upgraded I#@ to the status of a national academy
named Indira Gandhi National Forest Academy (IGNFA) in 1987.

7.2.2 Areas of Employment

To estimate the requirements of human resources in Forestry, it is necessary to look at
specific fields, where human resouregth specialization in forestry subjects. Depending on

their field of specialization, forestrgducated can work either in offices, laboratories or
outdoors in the wild. They perform an advisory role in government angyoxernmental
organizatonsto enour age management and maintenance
This includes jobs in the Ministry of Environment and Forests and in the forestry departments
of State governments, and in governmgmbnsored projects in forestry and environment,

and n autonomous organizations in the field of forests and environment.

They also work as industrial and agricultural consultants in various industries that utilize
forest resources. On the manufacturing side, they find employment in the manufacture of
timber products, paper and other wood based products. They can also find employment in
executive positions in timber and plywood companies and in organizations like the Food and
Agricultural Organization (FAO). Scientists can find employment in various resésysh

and educational institutions. The prevention of forest fires, wasteland development, social
forestry, ecetourism etc. are other areas that fall within the ambit of forestry specialists.
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Research in the protection and regeneration of forests is ralsopartant area of experts in
Forestry.

Ministries/
Departments/
NGOs

Research and
educational
Institutions

Wood Based Areas of

Industries Employment

Wasteland
Development/
Social Forestry

Fig. 7.1: Areas of Employment in Forestry Sector

7.2.3 Current Stock of Forestryeducated Personnel

There are no readily available estimates of the stock of available persons with forestry
education at variss levels. The IAME, in its earlier exercise on human resources
projections for agricultural human resources undertaken around the year 2000, estimated that
the number of persons who completed fgratluate courses in forestrglated disciplines

from the State AgriculturdUniversities was 78 in 1991, and (on the basis of projected annual
outturns) projected the stock to 207 in 2001 and 369 in 2009. At the doctoral level, the

*3|AMR: Assessment of National Human resources Needs in Agriculture and Allied Sectors, September 2001,
Vol I
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corresponding estimates were 7 in 1991, 27 in 2001 and 42 in 2009. These stock projections
were mae on the basis of projected outturns of 25 at-gosuate level and 2 at doctoral

level for the year 2009, which are considerably lower than the estimates (65 gtguhsite

level and 9 at the doctoral level) shown in Tabl.

An effort was madeo estimate the stock of fishery science graduates from annual supply
data from different sources (details given in separate chaptex)e3timated total stock of
graduates and above in forestry sciences, estimated from annual supplies is about 5005 in
2010.

7.3 Demand Projections

For the purpose of projections the forestry sector has been divided into different segments
that employ forestheducated persons on functional basis. The primary areas are for
conservation and development of forestClaptral and State governments, various industries
based on timber and other forest products and NGOs.

The main areas where foreseglucated persons find employment in the government are the
Indian Forest Service operated by the Central Government an8tahe Forest Services
operated by the respective State Governments to conserve and develop forests.

7.3.1 Indian Forest Service (IFS)

The IFS is a Central Government Service, for which a selection test is conducted by the
Union Public Service Commissipfor better and integrated forest management.-ifhwads

of the cadre strength of the Service is filled by direct recruitment through the Union Public
Service Commission (UPSC) by conducting an all India level competitive examination open
to graduates wht science backgroun@raduates with at least one of in Botany, Chemistry,
Zoology, Physics, Statistics, Geology, Agriculture, Forestry). The remainingliodg posts

of the cadre strength of IFS are filled by appointing eligible officers of the StatestF
Services.

The administrative hierarchy of Indian Forest Service in the Forest Departments in the States
and Union Territories is as under:

i) Principal Chief Conservator of Forests

if) Additional Principal Chief Conservator of Forests
iii) Chief Conservator of Forests

iv) Conservator of Forests

v) Deputy Conservator of Forests

At present, the total strength of forest officers in our country,0843 Statement showing

cadre wise information in respect of the Indian Forest Service as on 2MLO1lis at
Annexure7.3.

7.3.2 State Forest Services

State forest officials are recruited by State Public Service Commissions of the respective
States. The eligibility for candidates and the examination pattern is almost the same as for
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Indian ForestService examinations. Forest rangers examination is also conducted at State
level by the staff selection commissions. Eligibility for this examination is generally
graduatiorwith science subjects. For posts below rangeep(tyRangersforestersForest
Guards, etc.) the qualifications required are generally below graduation.

7.3.3 Employment in State Forest Departments

The staff position in the forest departments of various State governments, inclusive of IFS
and SFS posts as well as subordinatetyaas obtained from the wseltes of the respective
States are given in Annexuved4. These posts exclude ministerial posts and technical posts
outside forestry.

Data on staff in positiorvis a visstaff sanctioned available in the case of some States
indicated that only about #&er centof the posts are in fact filled. On this basis, the total
number of forestryelated staff in position in 20080 has been estimated at 69,242 against

the sanctioned posts of 92,321. Further, on the basis of the proportions obtained from the
results ofthe Establishment Survey of IAMR for the government establishments in forestry, it

has been estimated that in 2009 there were 27,027 certificate/trained persons, 12,508
diplomaholders, 5,964 graduates, 2,262 pgistduate and 687 doctorates in forgstrhile

20,795 were graduates and above in other subjects. These numbers have been taken as the
base for the projections.

Two projections have been attempted. The first projection, a low projection, assumes that the
total forestryrelated employmentithe forest departments will not change in the next ten
years, but the proportion of graduates and above in the subject of forestry out of all graduates
and above will improve from the present (3 cento 35per centoy 201920 linearly. The
second pryection, the high projection assumes that in addition, the vacancy position will
improve from the present Z&er centto 15per centoy 201920 linearlyat the rate boneper

centper annum

Detailed projections for government forestry departments amwrshin Annexure7.5. The
projected stock demand for 2020 is 1200, which would increase from ®00 in 200910.
The annual requirement of forestry graduates in this sector is about 300 per annum.

7.3.4 State Forestry Development Corporations

In pursuance to a recommendation by the National Agricultural Commission, many of the
State governments have established Forest Development Corporations to raise manmade
forests and restore degraded forests. However, details of staff strength are avalijafdea

few State Corporations (Andhra Pradesh, Tamil Nadu, Kerala, Punjab, Haryana, Orissa and
Maharashtra). Data for corporations in the other States have been estimated on the basis of
the relationship between the staff in the corporations andtfdepartments. The overall
employment of forest corporation staff in the country in 200%as, thus, been estimated at
12,675 and the filled posts at 9,506 of which 5,308 related to forest professionals-uBreak

by educational levels has been worled assuming that the patterns as in the government
forest departments would apply to these corporations as well. Low and high Projections up to
201920 have been made on the same assumptions as for forest departments.
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Detailed yeawise projections fortte corporations are shown in Annexures. The stock of
forestry human capital would grow from 650 in 200910 to about 980 by 2020. The
requirement during 2010-20 is about 30 per annum.

7.3.5 Research

Forest research is carried out in ICAR instituteswadl as institutions under the Indian
Council of Forestry Research and Education under the Ministry of Forests and Environment.
On the basis of available data of NAARM, ICAR and the websites of other Research
Institutes, the present scenario relatecheortumber of scientist positions in these institutions

is shown in Tabl&'.2.

Table-7.2: Scientist Staff in Various Forest Research Institutions in 20020

Institute No. of scientists in position by qualifications
Post Total

graduates | Doctorates

(forestry) | (Forestry) | Others

Institutes under ICAR 10 28 - 38
Institutes under ICFRE 65 172 125 362
Total 75 200 125 400

Source: ICAR and webites of various institutions under ICFRE

A

60t hersd shown in the abov-graddateshih fubjectsathleru d e
than forestry as well as IFS officers with various qualifications. As the primary interest in this
exercise is to project the required output from forestry streanssassumed that the present
strength of 275 forestry scientists (200 doctorates and 75gpadtiates) would increase at
oneper cenper annum till 20120.

Detailed projections are shown in Annext&. The stock ofhuman resources in forestry
reseach of 270 in 2010 would grow to 300 in 2020, i.e. less than 5 per annum during
2010-20.

7.3.6 Academic

As in the case of researeindeducation in forestry is also imparted in the institutions under
the Ministry of Forests anBnvironment as well as ithe State Agricultural Institutions. The
current staff position in the State Agricultural Universities is shown in Annek8re

Thus, about 4per centbof the sanctioned forestry faculty positions in SAUs are vacant. In so
far as the academic institatis underndian Council of Forestry Research and Education
(ICFRE) are concerned, the Indira Gandhi National Forest Academy and the four constituent
colleges under the Directorate of Forest Education (now redesignated as Central Academies
for Forest Sendges) at Coimbatore

Dehradun, Burnihat and Kurseong together had staff strength of 49. Most of the incumbents
of these positions are IFS officers with varied qualifications and forestry is not one of the

major ones among them. As such, projectiondefrequirements are confined to the needs

of SAUs only. For this purpose, it is assumed that the vacancy position will reduce from the
current 43per cenin 200910 to just 1(Qoer centby 201920.
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Projections of teaching needs in forestrgducationin SAUs are shown in Annexure7.9.
The stock of 240 in 2010 would grow to 390 in 2020, i.@bout 15 per annum during
2010-20.

7.3.7 Forestbased Industries

Forest based industries like paper and pplywood, etc, employ about 1.5 lakhs persons

(ASI time series data industry codes 2021, 2023 and 2101). According to the establishment
survey, about 1@er centof the total employment comprised agooestry related qualified
persons. The serial data from ASI for theriod 2001 onwards do not show any growth in
employment. In fact the growth rate is of the orderloper centper year. It is, therefore,
assumed that the employment in this sector at best remains stationary at Hg 200€.
Projections of stocksf this sub sector have been made accordingly.

Projections of these stocks are shown in Annexure 7.10. Thstimatedstock demand for
2010 is 14165, which would remain same in the next decade.

of Demand Projections

The projection oktock of Forestry human resources to meet the needs of various segments of
the economy and the consequential flows required from the educational system are
summarized below.

7.4.1 Stock Projections

The overall stock of forestry human resources requoetdeet the demands in four distinct
segments has been added up to give projections for various years up-202019Thehree
sets of projections one a lowprojectionand the other a high projection as well asvarage
projection are given in Annexuigll. The estimated stock requirements for average
scenario in 2010 and 2020 are presented in TaBlelrhe stock of forestry graduates and
above increases from about 25,500 in 2010 to 29,000 by 2020, aanual addition to
stock is about 350.

Table-7.3: Projected Stock Requirement of Forestreducated Persons

Year | Diploma uG PG PhD UG & above
200910 16979 17512 4548 3399 25458
201920 | 17918 19788 5450 3806 29043

7.4.2 Demand Supply Gap in Stock

In 2010,the actual stock from supply is 5005. Assumingdh#urn levels will grow
at the same growth rate as observed during the last five {iear about $er cent
during 200610), the estimated demassdpply scenario in 2020 will be

Supply: 8148

Demand 29,000

Gap: 83% of the demand
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7.4.3Flow Projections

The corresponding annual outturns required from the educational institutions to lead to the
stock worked out above are presented in AnneXut8. The above stock projections have

been converted tannual flows required out of the educational system taking into account

(1) the growth from year to year (2) replacement needs calculated at the raderafehtof

the previous year 6s st ock Bheanuadjtturnsteeedn e e d s
from the educational institutions to lead to the stock worked out above are presdfited in

7.2.
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Fig-7.2: Current (2010) and Projected Outturn Required (2020) in Forestry

The outturn required from forestry educational institutions at graduate and above level is
projected to increase from ab@86to 1260 in the case of undgraduates275to 416 in the

case of posgraduates and fro®m5to 156 in the case of doctoratesothe projection period,

i.e., 2010 to 2020.

7.5 Institutional Mechanisms and Skill Requirement§ Ex per t s 6

91 Core forestry area is not attractive for students due to lack of its potential to provide
employment. New areas such as Aroma courses, remote sensing and GIS are
emerging. Other emerging areas for employment in this field farest certification,
environmental science, wood and paper technology, products from medicines and
herbs, nursery management, plantation management, forest protection, climate
impact, carbon credits, etc.

1 Molecular biology techniques are yet to be used in forestry propagatioegifAnng
has taken place and this may emerge as a strong field in the future. Clone forestry is
growing fast, particularly in plantation companies like ITC.
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1 Pasture management is critical to support tribal population as the nomads use sheep
and goat for gaizing in the alpine pastures. There is no focused forestry activity on
this at present. There are not enough trained people at the lower level. .

1 One functional area that needs forestry human resources is the community forest
resource management. Greenignission envisages strengthening of village level
Community Forest Management organizations (Vana Samrakshana Saf8i83%
Various State Governments have established Vana Panchayats for Community
Management of Forests. National Rural Livelihood Missioreeds one
graduate/diploma holder at each village. These units may provide a hope for future
employment in forestry sector.

1 Education requires practical orientation and constant interactions with industries.
Students also need to have clarity in theirarsthnding of basics in the subjefdr
example, indepth understanding of plant taxonomy.

1 More big industries are going for automation so as to improve the quality of their
products to compete in the global market. This requires more quality graduates.

1 Forest Development Authority and Forest Monitoring Agencies need additional
human resources at least one each in each centre considering the recent public interest
on mining and plantation activities. There is need for stronger monitoring mechanism
from the public system. This needs additional human resources.

1 Many forestry graduates are not getting proper jobs. Bulk of them is trying for PG
only for lack of proper jobs after graduation.

91 Paper industry need 800 trained technicians per geaen institugs in the country
are now producing only 200 paper technology students per year. For paper mills,
environmental issues are very important. Therefore, the paper mills need post
graduates in Paper Technology as well in Environmental Science. The gradeates ar
absorbed by Industry to deal with the issues of environment, wood and paper
technology development and to limited extent on plantation development.

1 It has been suggested that forestry should be introduced as a subject in Civil Services
Examinations

7.6 Conclusions

The stock of forestry graduates and above is estimated to increase from about 25,500 in 2010
to 29,000 by 2020Against the current annual supply of about 720 forestry graduates, the
demand will increase to abouf8B0 by 2020i.e., 1,100 adlitional graduates (860 UG; 140

PG and 100 PhD)n fact, the current intake capacity is abol80D and students are not
readily opting for this course. Unfortunately, graduates in this discipline have no apparent
economic sector to absorb, unlike in otlseibjects like horticulture, fishery, etc. Even in
academic and research sector the situation is no good except in ICAR and SAUs, where the
positions are filled with forestry graduates. As bulk of the senior officials managing various
positions in foresyr organizations are from general stream, they do not favour any of the
positions to be mandated to this discipline. In absence of no such initiative and statutory
support, the forestry graduates may not get most jobs that need them and they would drift to
various other occupations. In such scenario, further expansion of education is not desirable.

The rural institutions like Van Vigyan Kendras and Joint Forest Management activities at

grass root level and a host of government schemes aimed at foresibahdireas, need
forest trained persons at village level. This requirement can be met by diploma holders
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Chapter 8

Human Capital Assessment in Veterinary and Animal Husbandr

Sector

8.1. Introduction

Livestock sector is an important sabctor of Inéan agriculture and is gradually emerging to
play significant role in the food scenario
development. Changing food consumption patterns among the population, particularly
among the urban middle classeas favour of quality dairy, poultry and other meat products
coupled with growing exports of such products on the one hand, and the uncertain potential
of traditional agriculture by itself to ensure food security to the masses have made the
livestock sectoan increasingly important factor on the agricultural scene. The contribution
of the livestock sector to the Gross Domestic Product was 4.@epéelin 200708 at 1999

2000 prices. While the contribution of agriculture as a whole to GDP has halvedboarn

35 per centin 198081 to about 16er centin 200708, the share of livestock sectwithin
agriculture doubled from 14er centto 26 per centduring the same period. Over the period
200001 to 200708, the GDP from livestock sector grew at a i&Htd.2 per cenfperannum

and this has been achieved despite the fact that investment in this sector was not substantial.

Effective animal health management contributes to reduction in loss of output due to
morbidity and mortality of animals thereby fiaig the output from livestock sector. Improved
breeding techniques using exotic and ciomexd animals raise the quality and yield of
animals. The ambitious goals of dairy development over the next ten years and more
(discussed in the Chapter on Dairy $cie and Technology) can be achieved only through
improved quality and health of the animals. Further, improved animal breeding, nutrition and
health are crucial for the growth of high quality meat processing industries, an important
component of food prosesi ng i ndustries on the rapid gro
plans have set a high premium.

8.2 Supply of Graduates

8.2.1 Education in Veterinary Science and Animal Husbandry

The importance of education in veterinary and animal husbandry sciences arises from its role
in bringing about improvement in these two argéasimal breeding and animal health. The
profession of veterinary personnel is a service and knowledge delivdesgion in the area

of animal health, animal husbandry, livestock and poultry productivity improvement,
integration of animal husbandry with other agricultural farming systems, horticulture,
aguaculture, forestry, sericulture, etc.

Education in the fielef Veterinary Science and Animal Husbandry, though considered allied
to agricultural disciplines, is somewhat different. The undergraduate coursévs péars
duration, wheeas the duration is generally foggars for all other courses. Unlike gradisat
from other fields, veterinarians have to register with the Veterinary Council of India (VCI).
VCl is a statutory body constituted by the Government of India under the Indian Veterinary
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Council Act, 1984, to regulate veterinary and animal husbandryigeaaatd education in the

country. Only those who possess recognized veterinary qualification and registered can
practice in the countryApart from such registration and maintenance of Indian Veterinary
Practitionersodé6 Regi st elike rdcdgntiBrRof vetermarytéaehsi@ i o n a |
institutions, laying down the syllabus for the courses and conducting examinations for
admissions against the Central quota of seats in the veterinary colleges are responsibilities
that lie within the purview of VCIlIn the case of other disciplines, it is the ICAR which
discharges some of these functions.

Animal sciences covered at the agricultural educational institutions include specializations
like animal genetics and animal breeding, animal physiology, animiition, fodder
technology and related areas. While veterinarians are necessary for treating the diseases of
cattle and other animals, human resources in animal science disciplines is needed for research
and its applications in animal breeding and animatition to bring about improvement in

the quality and yield of the livestock, milk or meat.

Forty eightcollegesareoffering courses in veterinary sciences and animal husba#6lere
part of the Agricultural Universities and ICARNeis undergeneral universityand one is
under private sectoitn addition, 11 more are being established in 2@&tihexure8.1). The
collegewise intake is given in Annexw®&2 and summary in Tab®1. The annual intake
and outturn of veterinary graduates is cotieabout 3520 and 2700, respectively.

Table-8.1: Students Admitted and Passed iVeterinary SciencesCourses during
200910
Dilpoma UG PG PhD UG & above
Adm | Pass| Adm | Pass | Adm | Pass| Adm | Pass| Adm | Pass

Number of | 4925 | 3136| 2358 | 1761 | 933 | 797 | 230 | 125 | 3521| 2683
Students

8.2.2 Fidds of Employment for Veterinary Personnel
Veterinary personnel find employment in the following areas.

a) Promotional and regulatory activities of the government and VCI. This includes the
extension activities undertaken by the government.

b) Institutions for animal health as well as public health: these include veterinary hospitals,
polyclinics, dispensaries, disease investigation centres run by State governments, NGOs,
dairy plants and others in cooperative and private sector. This alkales private
practice by qualified veterinary doctors. Some of the human health institutions also engage
veterinarians to deal with diseases caused by animals.

c) Artificial insemination services done by government, cooperatives, NGOs, dairy plants,
etc

d) Veterinary services of the army (Remount Veterinary Corps) and variousnpisaay
organizations

e) Animal farms for various species run by Central and State governments as well as private
farms for breeding animals (including poultry hatcheries)

f) Semen banks and sperm stations
g) Research institutions in Central and State governments like the ICAR institutions
h) Animal feed industry
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i) Veterinary pharmaceutical industry, including equipment manufacturers
J) Dairy plants

k) Meat processing plantslaughter houses

[) Financial institutions like banks and insurance companies

m) Wild life parks, zoos, race clubs and other entertainment industry

n) Others

8.2.3 Estimates of Current Stock of Veterinarians

While comprehensive information is not avhilafrom any single source, there are a number
of sources that provide some bits of information on the number of veterinary graduates and
above, but each has its own limitations, some of them serious. This does not permit an easy
and authentic estimatiorf the current stock of available veterinary personnel in the labour
force. The nature of the data from various sources is described in the following paragraphs:

8.2.3.1Population Censuses

The population censuses have been providing some data on graduateaiinteehinical
disciplines like engineering, medicine, teaching, agriculture and dairying, and veterinary
science.

The number of graduates and above in veterinary science enumerated in the 1991 Census was
13,885 and the 2001 Census identified 26,642. Thus, thecernsal decade recorded a
Compound Annual Growth Rat€AGR) of 6.7 per cent. The same rate of growth drely

2001 would yield an estimated stock of 47,750 veterinary graduates at the end -4002009
However, growth would depend on the annuattauts from educational institutions, which

have been stationary around 1,900 per year. On this basis and assuatitngi@n ofoneper
centperannum the estimated stock in 2009 would be around 40,700. This is about 7,000

less than the intezensal annual growth rate based estimate.

8.2.3.2Veterinary Council of India

As mentioned earlier, the VCI maintains an |
As per the information provided by the VCI, there were 54,462 veterinary personnel with
graduate and above qualifications in veterinary science and animal hyshegidtered with

them as of MarcI81, 2009 (55,307 up to the end of the calendar year 2009).-wisar

breakup by the end of 2009 is given in Annexu8e3. It may, however, be noted that the

year of registration with VCI generally reflects the year inichithe original registrations

with the respective State VCI were transferred to VCI.

It is not known as to how many of these registered persons are part of the active stock of
veterinarians. Discussions with VCI indicated that there are only about 2260@
registrants, working in Central and State government institutions. No information is available
about the extent of sefimployment, those working in private sector establishments, NGOs
and of those who are no longer working. would be worthwhile to conduct an
independent sample survey of the IVPR registrants to find out as to how many of them

are active and in what activity they are engaged inn fact, a cursory examination of the
information on date of birth of the registrants showed that thistee contained some over

80 years of age, and a few over 100 years. It is clear that the IVPR (Indian Veterinary
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Practitionerso needs to be revi

update its contents.

Regi ster) e we

A sample study of 1@er cat of the year of birth of all registered veterinarians available for

di fferent y e adgites indicated tWal brnotee wivodebabout ger centof all
registered veterinarians are presently (in 2010) aged above 60 years. This percentage was
very highin the initial years but came down gradually up {00D. Beyond that year, the
percentage was very small around 3 to 4 on an average. Assuming that the active working life
generally ends at 60 years (the retirement age in State governments varying ftor6(6

but some may continue in private practice), and all those below that age are in fact active, it
may be estimated that about 43,000 of the registered veterinarians were active during 2009
10.

8.2.3.30ccupational Pattern Studies of DGET

The DirectoratéGeneral of Employment & Training (D.G.E&T.) in the Ministry of Labour
collects, under its Employment Market Information (EMI) Programme, data from
establishments in the organized seton the occupatiomwise and educatiewise breakup

of their employment once in two years (covering public sector establishments and private
sector establishments in alternate years. In particular, data on veterinary graduates and
postgraduates is also tmited. Latest data available relate to 2002 for the public sector and
2003 for the private sector. The data are also subject to someespmnse from the
establishments, amounting to about 25 per cent in public sector and about 40 per cent in
private setor. The data available from these reports are shown in-Bable

The reports also indicate that about 65 per cent of the veterinarians wereldddess, 32

per cent were diploma holders and the rest were certificate holders. The data from these
studies seem to be considerably underestimating the number of veterinary graduates. The
frame of establishments used for these studies are known to be incomplete and response is
skewed with large establishments not providing the data to a larger extent tranalher
establishments.

Table-8.2: Number of Veterinarians in Organized Sector (200D3)
(as per Employment Market Information Programme)

Occupation Public Sector (2002) Private | Total
Central | State Quast | Local Total sector
Govt. | Govts. | Gouvt. Bodies (2003)
Veterinarians | 1,626 | 13,126 | 1,204 714 16,670 | 700 17,370
(2,581)| (17,883)| (1,638) | (939) (22,804) | (1,170) | (23,974)
Veterinary 370 14,684 | 1,091 105 16,250 | 600 16,850
Assistants (587) | (20,005)| (1,484) | (138) (22,238) | (1,000) | (23,238)
Total 3,168 | 37,888 | 3,121 1,077 45,042 2,170 47,212

Note: Figures in brackets are estimates adjusted foresponse in the respective category
of establishmentsTotal is an estimate after adjusting for fresponse

4 For the purposes of EMI Programme, organized sector comprises all public sector establishments irrespective
of their size, and such establishments in private sector employing 10 or more workers. Trarapksiéd
persons and employees in small private sector establishments are not covered.
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8.2.3.4Estimates of World Organization for AnimaHealth(OIE)

The Organization International des Epizooties (Ol&)the World Organization for Animal
Health, Parispublishes data on the veterinary personnel in different countries annually. The
veterinarians as per this data increased from 37200 in 1997 to 45211 in 2008 and the year
wise data for 1992008 is shown in Annexw@.4.

Presumably, these data are on the basis of country reports received from the concerned
government departments in India.

8.2.3.5Previous Study of IAMR

A previoussurveyconducted by IAMR on the human resources requirements of agricultural
sector in 2000 estimatetie stock of veterinary and dairy science graduates and above at
46,350 in 2000 and 75,780 in 2010. These estimates, however, include dairy science stocks
also andhenge not comparable with the other stock estimates.

8.2.3.6Summary onCurrent Stock ofHuman Resource

An effort was made to estimate the stock of fishery science graduates from annual supply
data from different sources (details given in separate chapte)tofal stock of graduates

and above in veterinary sciences from annual supplies is estimated to be about 40,232 in
2010.

In summary, the data available from various sources indicate that the available active stock of
veterinary graduates and above@99-10 may be placed around,800.

8.3. Approach to Demand Projections

8.3.1 The approach

Three different approaches have been followed to obtain projections of stocks veterinarians
up to 2020. The first begins with the estimated stock of 43,000 (obatkis of IVPR) in
200910 and projects it into the future under assumptions of certain growth rates. Between
2001 and 2010, the outturbsised stock of veterinarians grew at an average annual rate of
4.8 per cent Livestock during 1992007 grew at an avage rate of 0.®er centper annum

(2.2% during 200307) while poultry grew at 6.8er cenfper annum (7.3% during 204¥).

GDP from livestock sector increased at a rate of oysrdenturing the Ninth Plan (1997

2002) and by 3.@er centduring X Plan (200207). It would appear that the stock required
moves along with (even though a little faster than) GDP growth.XTlpéan calls for a GDP
growth of 67 per cenffor the livestock sector as a whole. This is perhaps a little on the high
side considring the achievements in tibé and X Plans. Two alternative GDP growth rates
have therefore considered for the period 2009 to 2019207 a high rate of fer centand a

low rate of 4per cent It is assumed that the stock requirement of veterirmmanuld grow

at the same rate as GDP. Projections worked out on this basis are shown in ABrtexure
These projections suggest that by 2@09 the stock of eterinarians required would be
77,000 (on 6% per annum high growth) angl@®0 (on 4% per annunow growth). On an
average growth rate offfer cenper annum, the stock requirement would growG®Q0.
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8.3.2 Normative Approach

A second approach is one based on norms. The basis for these projections is the assumption
that the volume of animddealth care services would depend on the number of animals. As a
first step, therefore, the numbers of animals of various types have been projected to the year
2020, using linear regression on the data from Livestock Censuses froAT3%i12003

and tle provisional results from the Census 2007. In the case of poultry, however, the growth
trend appeared to be one of exponential type and hence the projections have been worked out
using exponential growth model. These projections have been converted itee bov
equivalents and appropriate norms of bovine equivalents per veterinarian have been applied
to obtain projections of stock demand for veterinary services. In the earlier study conducted
by IAMR, 2 sheep/goats and pigs were treated as equivalent toogime band 10 poultry

were considered equivalent to one bovine. The second part of this equivalence concerning
poultry seems to be a little high. Therefore, while the same equivalence pattern has been
adopted for small ruminants, for poultry a more seinigrelation of 100 poultry per bovine

has been adopted. As regards the number of animals per veterinarian, the norm of 5,000
bovine equivalents per veterinarian suggested by the National Commission on Agriculture in
1976 has been adopted. Even though amnof 3,000 animals per veterinarian has been
mentioned in some discussions, it is considered that the norm of 5,000 is sufficient at this
stage. In fact, with an active stock of 43,000 veterinarians in-200@nd the estimated
bovine equivalent populiains of 447 million, the current number of animals looked after by a
veterinary graduate is about10,000, which is well above the desired norm of 5,000 animals
per veterinarian. It is difficult to visualize that this number would reach anything below
5,000by the year 2020. In view of this, two alternatives have been consideresl with the
recommended norm of 5,000 animals per veterinarian and the other with the existing pattern
of 10,000 per veterinarianThe correspondingprojectionsfor the stock of eterinarians
requiredby 201920 would be 97000 and48,500, respectivelyThese projections have also

been shown in Annexw@.5. An average of these twarojectiors suggest that by 204D,

the ratio of livestock units per veterinarian would improvettieast 7,500 from the excising
10,000.

8.3.3 Mixed Methodology

The third approach adopted for human resources projections is that followed for other
agricultural disciplines and considers the requirements according to the current levels and
growth pattems in different segments of the veterinary sector as in Parnesl. mdte
segments considered am®:. development, b) research, c) public and private animal health
services, d) animal breeding and fodder, e) veterinary pharmaceuticals, f) miscellaneous and
g) education. The method of making projections following this method is given in
methodology chagt.

8.4. Demand Projections

8.4.1 Public Veterinary Services

As mentioned above, the number of veterinarians in the State and Central governments in
200910 was placed at 22,000 by the Veterinary Council of India. This has been taken as the
starting point forestimating the stock demand in this segment. In view of the importance
attached to the livestock sector in the context of national food security, it is expected that new
programmes for livestock development will be in place and there would be some growth i
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the government employment in the animal husbandry sector. Further, almernt &hbof the

posts being vacant, there is acute shortage in the veterinary hospitals and dispensaries. Two
alternatives have, therefore, been considered for these projéeictibaedirst (low) assuming

only 1 per centgrowth per annum (same as the growth in the livestock population), and the
other assuming a higher growth ofp2r centper annum, allowing for filling some of the
current vacancies (Tabg3).

Table-8.3: Estimates of Projected Stock Demand for Public Veterinary Services

Year Projected stock demand for veterinarians for public veterinary services
Low projection (% per| High projection 2% per| Medium projection
annum growth in annum growth in (Average of high anc
employment employment low projections)

200910 22000 22000 22000
201415 24290 25504 24897
201920 26818 29566 28192

Detailed projections for various years have been given Annéx@r®&reakup by level of
qualification obtained on the basis of data from Establishment Sufheyprojected stock
demand for 2020 is 28,200, which would increase from 22,000 in 200®. The annual
requirement of veterinarians in public veterinary services isabout 500 per annum.

The existing infrastructure for public veterinary services in the country consists of veterinary
officers in the dispensaries/mobile dispensaries/hospitals and polyclinics, district veterinary
officers at the district level, circleeterinary officers and the divisional level and the
corresponding superstructure of deputy/joint/additional/and directors of veterinary services in
each State. There were abolB7B veterinary hospitals/polyclinics, ,2@3 dispensaries and
26,583 veterinary aid centres/stockman centres and mobile dispensaries in the “€anntry
2007. If each dispensary is manned by one veterinary doctor, each hospital by at least 2
doctors (a hospital may have 2 or 3 doctors and a polyclinic may have 8 to 1&)ootan
average, the total number of doctors should be around 40,000 at a minimum and 50,000 in an
ideal situation. This excludes the administrative superstructure at district, division and State
and national levels which may account for a thousand wergins. As against this, the
information from VCI indicates that there are only 22,000 veterinary doctors in government
services leaving a number of vacancidsis highlights the current gap between
requirement and supply. Further, the existing veterinarservice delivery institutions in
different States are far less than the actual requirements if one were to go by the ideal norm of
one veterinarian per @00 livestock units. As these units increase, the demand for
veterinarians would further go up.

8.4.2 Private Veterinary Services

Private veterinary services include those provided bygawernmental organizations and
also individual private veterinary practitioners. Private veterinary practice is still in its

“5Basic Animal Husbandry Statistics, 2008, Department of Animal HabgaGovt. of India.
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infancy in India and by and large cordoh to metropolitan cities, and is undertaken by
veterinarians who retired from government service. There are no precise estimates of the
number of veterinarians providing private services. According to various estimates available,
the number of private pctitioners has been growing over the years. From an estimated 900
in 1993 (World Bank), the number of private veterinarians has grown to 1,055 in 1996
(FAO/OIE), 1,800 in 2,000 (OIE) and 2,080n 2004 (OIE). Assuming that this rate of
growth continued &yond 2004, the estimated number of private veterinary practitioners
would be about 3,000 in 2008, 5,000 in 2015 and 8,000 in 2020.

Apart from private veterinary practitioners, there are NGOs operating livestock development
programmes. BAIF DevelopmeResearch Foundation has a Central Research Stag&0, 1
cattle breeding centres (proposed to be increaseq0@® Hy 2012) and Semen Freezing
Laboratory and naticwide network of centres providing livestock improvement services
such asartificial insemnation It covers about 67,000 villages in 12 States and has a para
veterinarian for every 12 to 15 villagésthus employing about®00 paraveterinarians and
about 500 veterinarians. There are also Goshalas operated in tgeweonment sector,

such as the one created by Baba Sri Bhadariya Maharaj in the desert area of Pokharan.
Accelerated development envisaged in XtePlan demands greater attention to cattle health
on the part of private milk and meat processing industries. Further, the culieptgd the
government is gradually to move to a private seot@nted or to a publiprivate
partnership model for providing veterinary services. There is also evidence (for instance in
Punjab) of large private cattle farms coming up, which eventuwallyrequire veterinary
services.

In view of all these factors, the number of veterinarians engaged in private practice or
employed in private sector (other than industry) is placed at 4,000 veterinarians 4h02009
and is projected to grow to 10,000terenarians by 2020, and pavaterinarians from ,600

to 12000.

Projections for private veterinary services have been shown in Anr@xur&he
requirement of human capital would grow from 4000 in 200910 to about 10000 by
2020. The requirement during 20120 would be about 500 per annum.

8.4.3 Research

Research in the field of veterinary science and animal husbandry, as in the othersbofnche
agricultural education, is undertaken by a number of organizatioBentral government
organizations like ICAR, various state government institutions, SAUSs, veterinary
pharmaceutical industries, animal breeding farms and poultry hatcheries, ete. thighi

ICAR institutions are specifically mandated to conduct research, in the other organizations
research is carried on concurrently with the main activities of the organizatign teaching

in SAUs, as a part of the State animal husbandry machine®yaite governments and as a
part of t he R&D effort i n the industriesod
particularly in the pharmaceutical industry and breeding institutions would be in the field of

“Ci t ed ipersomalbacactayistics of Private Veterinary Practitioners in Developing countries: A Study in
West Bengal State of Indiad , by Arindam Sen and Mahe
(13), 6, 2001

7 http://www.baif.organd speech of former President Dr. A.P.J. Abdul Kalam to the XXXVII Dairy Industry
Conference, Feb-9, 2009, reproduced in Indian Dairyman, Vol. 61, No.3
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animal bietechnology, covered separately in Hres chapter. As it would be difficult to
separate the staff engaged in research activities in these organizations with other main
activities, no effort has been made to do that, and the research activities of these
organizations have been covered underréspective main activity.

Research institutions specifically and mainly engaged in research are covered here. They are
primarily those functioning under the aegis of ICAR. Available data fiGAR indicate that

there are 84 posts of scientists, seniscientists and principal scientists in animal sciences,

of which 604 arefilled (at the end of December 32010), in various ICAR institutions
(Annexure8.8). Thus, vacancies account sout 18per centof the positions sanctioned.
However, he number bposts specifically in veterinary subjects is much smaller (288).
conservative estimate of veterinary and animal science scientists in research in all public and
private sectors would be about 1200 in 20Mhile the government research apparatus is not
likely to grow significantly in the near future, considering the importance of sustained
research in veterinary health to combat newly emerging threats, a moderate growth, there is a
need at least to fill existing large number of vacancies. Furtheringitbasing private sector
participation, there will be enhanced research effort in that sector too.

Together, it is expected that the number of veterinarians needed by research will grow
from 1200 in 2010 to about 2,000 by the year 2020. Projections ftris segment are
shown in Annexure-8.9. Thus the annual requirement of veterinary researchers is about
65 per annum

8.4.4 Academic

The total staff sanctioned for teaching in agricultural disciplines in SAUs in200@s been
estimated at about 5,30But only2,240 were filled in 200910 (Annexure8.10). Thus, the
existing staff strength was short of the requirement by abbpe# cent Projections for the

future years have been worked out assuming that the requirements would grow at the same
rate & the outturn in graduate/pagtaduate and PhDoarses This provides for filling of the
vacancies to some extent. Projections of stocks required for education are shown in
Annexure8.11. The stock of2,200in 2010 would grow t03,300 in 2020, i.e.about 100

per annum during 2010620.

Finally, necessary adjustments have been made to take into account the fact that the need for
outturn at various levels is to meet not only the needs at that level of the economy but also
the requirements to achietlee projected outturns at a higher level. Thus, for example, the
out-turn of postgraduates should meet the needs of the economy fogpaditates but also

the need for turning out pegtaduates who will eventually meet the needs of doctorates. The
manne in which these requirements have been computed is given above.

8.4.5 Industry

The industries with a significant presence of veterinarians are the dairy industry, the animal
pharmaceutical industry and the animal feed industry, poultry and meat processing. Animal
breeding in large farms is also becoming a common feature.

8.4.5.1 Dary

Dairy industry, particularly the cooperative sector, also engages the services of veterinarians
and animal nutritionists to enhance the quality and productivity of the milch cattle. Larger
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dairy cooperatives like Dudhsagar Dairy (Mehsana District coopejatind Amul Dairy

(Kaira district cooperative) employ 100 to 125 veterinarians each. Rajasthan Milk
Cooperatives Federation also has substantial programmes of animal husbandry and animal
health. There are about 850 dairy plantbout 250 in cooperativ850 in private organized

sector and the others in government sector. Most of them, however, depend on the public
animal husbandry machinery. Their number is projected to grow to about 1,400 by 2020 (see
Chapter on Dairy Science). The total dairy sectoization of veterinary human resources

may be placed at about 500 graduates and 500 diploma holders now, which may go up to 900
graduates (a growth of 5% per annum) and 900 diploma holders by 2020 in view of the
importance of animal health and qualitypravement for the ambitious dairy development
programme.

Detailed projections are given at Annexure8.12. The stock requirement of human
capital for dairy industry would grow from 500 in 200910 to about 900 by 2020, i.e.
about 30 per annum during the geriod 201620.

8.4.5.2 Veterinary Pharmaceuticals

With the rapid growth in dairy and poultry industry, animal health has assumed considerable
importance. There are about 150 pharmaceutical firms engaged in production and distribution
of animal drugs andther medical equipment for treating animals. The pharmaceutical
companies engage not only veterinarians and animal scientists bigichimlogists and
pharmacy graduates as well for their research and development jobs. Establishment survey
showed thatpn an average, a veterinary pharmaceutical company engaged 8 veterinarians (5
graduates, 2 pogfraduates and one doctorate), the total number would be 1200. The
pharmaceutical industry has been presently growing at aboytefScentper annum.
Therefore, the number of veterinarians and animal scientists is likely to increase at least at a
rate of 10per centper annum to about 3000 by 2020. Breakup by qualifications has been
derived with data from Establishment survey.

Detailed progctions are at Annexui&13. The requirement of human capital for
veterinary pharmaceutical industry would grow from 1,180 in 200910 to about 3050 by
2020. The requirement during 20120 is about 190 per annum.

8.4.5.3 Animal Feed Industry

Animal feed is an important input to enhancing animal quality. According to some
estimate® there is a supply demand gap in fodder produdtiom the extent of over 6per
centin the case of green fodder and aboup@bcentin the case of dry fodder. Currently (in
2010), the supply of fodder (green and dry together) is estimated at only 846 million MT
against a demand of over 1650 million MT. The fodder demand is projected to 1764 million
MT in 2020. A doubling of supply is required to meet the dermsarply gap by020. Only

50 per cenbf the marketed feed is produced in the organized sector.

There are thousands of animal feed producers in the country. In Punjab alone it is mentioned
that there are over 1500 units. Registered fodder producers are, howevégdevding to

Annual Survey of Industries, there were about 500 prepared animal feed plants registered
under Factories Act in operation in 20085. According to a mention made in the Focus

®oalGAYF(iSa YIRS o6& {GFEGS tfryyAy3d .21 NRS D2OSNYYSyi
Book, 2007
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Group Discussion in NDRI, Karnal, there are now about register€d® &himal feed
manufacturing factories in the country. While there is no regular data flow about the number
of veterinary doctors and animal scientists these firms engage, the Establishment Survey
conducted by IAMR indicated that on an average a feed phaptoyed 30 persons, of who
about 7 comprise human resources relating to agricultural sciences. About 4 of them are
graduates and poegraduates in animal sciences and veterinary fields and the rest are diploma
holders. On this basis, and assuming thatdperating factories now number about 600, it is
estimated that the total human resources in animal and veterinary sciences in the animal feed
units at present (20080) is of the order of 4,200, of who graduates and above are 3,200.
Projections for théuture have been obtained assuming that animal feed production will grow
at a rate of 1@er centper annum, which was the rate of growth of total employment in
animal feed industry during the period 1998 to 200506 (according to Annual Survey of
Industries).

Detailed projections for animal feed sector are given at Annexur8.14. The stock
requirement of human capital would grow from 2,250 in 20090 to about 5800 by
2020. The requirement during 20120 would be about 360 per annum.

8.4.5.4 AnimalBreeding

Till recently, organized cattle breeding has been within the realm of government. There are 7
Central Cattle Breeding Farms, one Frozen Sperm Production Institute, 4 Herd Registration
Units, 5 Poultry Development organizations and one CentralpSBeseding Farm. Similar
organizations exist under the State governments. Semen Banks are more or less the exclusive
preserve of the government. 37 of these are in the government sector, while only 12 are with
National Dairy Development Board, dairy coogeres and NGOs. NGOs like BAIF have
full-fledged research centres and livestock farms for breeding. Poultry breeding is exclusively
in the private sector. A phenomenon emerging in recent years is the establishment of large
cattle farms in States like Pjab. This trend is likely to get strengthened in future.

According to the Establishment Survey, an average animal breeding farm employed a total of
24 persons, of who only 2 or 3 were graduates or above in animal sciences or veterinary
sciences. The presg number of animal breeding farms is not known and not all of them have
their own veterinary human resources. In view of this a very rough estimate of veterinary and
animal science human resources may be taken as 1000 (Central and State government farms
are covered under public services and ICAR institutes) in A@)hich may rise to 2000

by 2020.

Year-wise projected stock requirements are given in Annexur8.15. The stock
requirement of human capital for animal breeding farms would grow from 920 in 209
10 to about 1,780 by 2020, i.e. 70 per annum.

8.4.5.5 Meat Processing

The Xl Plan targets a GDP growth of p@r centper annum for the meat and meat products
sector’. There are, however, 50 to 60 meat processing units registered under the Factories
Act (200506) and employment in this sigector had grown at an annual rate ofpgt cent

9 As emerged in the FGD at NDRdarnal

0 Annual Surveys of Industries
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during the period 19989 to 200506. Establishment surveys of IAMR showed that about 3
per centof this employment comprises admiman resources and that graduated above
comprise about twthirds of the agrhuman resources.

Projections up to 2020 have been made on this basad are shown in Annexure8.16.
The projected stock demand for 2020 is,847, which would increase from 020 in 2009
10. The annual reqiirement of veterinarians in meat processing sector is about 100 per
annum.

8.4.5.6 Financial Institutions

Banks and other financial institutions like NABARD and insurance companies also engage
veterinary and animal husbandry graduates for their caaditlivestock insurance activities
respectively. Employment of all officers in these institutions in livestock fields has been
estimated around 3500 (in 20@9) and projected to grow at a rate of ér cent
Establishment survey shows that aboutp@dcentof them are graduates and the rest post
graduates.

Detailed projected stock requirement for various years are given at Annexur8.17.The

stock of 3500 in 2010 would grow to 4600 in 2020, i.e. about 80 per annum during
2010-20.

8.4.6 Others

The human resources requirements of the sectors covered above have been inflatpdrby 10
centto take care of any other sectors not specifically covered.

8.4.7 Para-vets

The need for parsets is seen in almost all sgkctorsi both in public and private sectr

more in private than public due to expansion of veterinary services in the private sector and
also industry demand for low level trained persons at field level. Some states offer Veterinary
Polytechnic course of two year after™Olass. Besides thesre short duration courses of 1

to 4 months for community/village based service providers who also act as liaison between
farmers and veterinarians. However, all most all these training or academic programmes are
fully supported by government. A criticaéwiew of the para vet training programmes in
Andhra Pradesh reveals farmers sustaining para vet services through payment is completely
unrealistic and ineffective (Sastry and Ramalinga Raju, 2006). The study recommends more
state support for training andulplic-private partnership in providing services to farmers.
Considering their importance, the requirement of para staff in Aege organizations is
discussed separately.

8.5 Summary of Demand Projections
The projections of stocks of veterinary and animal husbandry human resources required to

meet the needs of various segments of the economy and the consequential flows required
from the educational system are summarized below.
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8.5.1 Stock Projections

The overall stocks of veterinary and animal sciences human resources required to meet the
requirements of various segments of animal husbandry have been added up to give
projections for various years up to 2629. Two sets of projections have been wor&atlas
explained in the segmeldvel projectionsi one a high projection and the other a low
projection. Stock estimates based on these two factors along with an average of these two are
given in AnnexureB.18. Average projected stock of veterinary anonah sciences human
resources required for 2010 and 2020 is given in Talde

Table-8.4 : Overall Projections of Requirements Stocks of Veterinary Human Resources

Year Diploma UG PG PhD UG and

above
200910 23963 28772 8873 4521 42166
201920 38846 45395 15042 7319 67756

The stock of veterinary undergraduates, postgraduates and doctorates required in the
country is projected to go up from 42,000 in 2010 to about 68,000 by 2020, i.e. about
2,500 per year during 201620.

8.5.2 Demand Supply Gap in Stock

In 2010, the actual stock from supply is 40,232. Assumingotiieurn
levels will grow at the same growth rate as observed during the la
yeas (i.e., 4.3 per cent during 20Q06), the estimated supply and dem
in 2020 would be:

Supply: 48,433
Demand: 67,756
Gap: 28.5 % of the demand

8.53 Flow Projections

The corresponding annual outputs required from the educational system to lead to the above
stocks are given in AnnexuB219.The average annual flow required is given ing:ig

The projections suggest that by 2020, the annual outturn required fromaténimary science
education system should be aboy80® undergraduates, 850 postgraduates and 490
doctorates, rising froni,800 undergraduates800 postgraduates and.25 doctorates in
2010.

The requirement of diploma holders i@0 in 2010 an@,850 in 2020. The requirement for
diploma holders in dairy sector is given separately in the dairy sector report.
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Fig-8.1: Current (2010) and Projected Outturn Required (2020) in Veterinaryand
Animal Sciences

8.6 Institutional mechanism and Skilllssuese x per t s Vi e w§{

1 In Indig veterinary and animal husbandry services have been combined while in
developed countries two subjects are treated differently. Some of the experts were of
the opinion that in India also the two subjects should be treated as two different
subjects. This @y to some extent meet the requirement of the trained human
resources in this sector.

1 The traditional mindset in respect of veterinarians needs a changedueation
should be comprehensive to include management IT skills, leadership etalityo
that the students with veterinary education could have better options for employment
in both core veterinary sector and related organisations.

1 The demand for veterinary graduates would increase as there would be more self
employment and also additionabrerement for more veterinary clinics.

1 An adequate breeding policy is extremely essential. In the absence of such pqlicy
healthy animals are not being produced.

1 Qualified and trained people are needed who can handle the practical aspects
relating to livestock such as artificial insemination, embryo transplant, and
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vaccination of animals etc., with a professional approach. At presentthe students
coming out of the veterinary education lack practical orientation.

1 The pork industry has tremendous potential for growth but there is a dearth of
scientific slaughter houses in the country.

1 The country has considerable goat population but goat milk is not being used.

1 Need more paravets to provide veterinary servicesn rural areas. State must
support development of such institutions under publieprivate partnership mode.

8.7 Conclusions

The stock of veterinary undgraduates, pogjraduates and doctorates in the country is
projected to go up from 42,000 in 20f®about 68,000 by 2020, i.e., an increase of about
2500 per year during 2042D. The required annual outturn of670 in 2020 as compared to

the current annual supply of aboy?@0, i.e., additionally 5,000 graduates (3600 UG; 1050

PG and 350 PhD) peewr.The current supply of about 2700 graduates meets onhyhinch
requirement now and this gap will double by 2020 unless there is large scale expansion in the
veterinary education.

Considering the demand for veterinary graduates, the education gysteinto stabilize and
consolidate the higher level education and nearly double the intake at UG level. Ten more
colleges that are being established across the country would not meet the requirement. It may
be noted that the existing colleges are not rgaguifficient faculty to teach as per the VCI
guidelines. Thus, further expansion of education in this sector needs firm commitment on
investment towards infrastructure so as to meet VCI requirements.

As public system is undetaffed and cannot meet therdand for vets and paxets, it is
necessary to open the education to private sector under PPP mode so as to maintain quality in
education. Issues relating to animal health, animal breeding norms, maintenance of hygiene
while processing of meat etc. ardremely important and need immediate attention. There is

a great demand of functional skills among the students that are coming out of educational
system.

The currenannualsupply of diploma holders is abouyD80. As the requirement for diploma
holdersin dairy sector is of order of 6,00,000 in total, there is urgent need to plan and
establish large number of polytechnics to develop diploma holders across the country.

The need for parsets is seen in both in public and private sectors, more in prikiate

public due to expansion of veterinary services in the private sector and also industry demand
for low level trained persons at field level. The study recommends more state support for
development of para staff under pukpigvate partnership.
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Chapter-9

Human Capital Assessment in Fishery Sector

9.1 Introduction

Fisheries sector plays an important role in the national economy and in theesmeanic
development of the country. This sector has a significant role in supplementing family
incomes andgenerating gainful employment in the rural sector, particularly among the
landless labour, small and marginal farmers and women, besides providing nutritional food to
millions of people. According to Livestock Census 20G3many as 14.49 million persoims

the country depend on fisheries sector for their livelihood. The sector contributed (in 2007
08) about0.8 per cent to the total GDP and 4.5 per cent to agricultura®GBRheries
contribute substantially to seafood export resulting in significapigorexchange earnings.

ﬁlly, India occupies third position in fish produm

second in inland aquaculture, contributing about 4.7%
world fish producti on. |l nd
2.5%. Fisheries hold out promise asaans to achieve foo
and nutritional security for the country. In Indebout 910
million of the population is projected to include fish in th

diet by 2020.
N -

9.2 Supply of Graduates
9.2.1 Education and Research

The first training centréor inland fisheries was started in 1945 at Barrackpore, West Bengal.
The inland Fisheries Course was later attached tor&dnland Fisheries Researatstitute
(CIFRI), Barrack pore in 1947 and to Central Institute of Fisheries Education (CIFE),
Mumbai in 1967. The course has been highly popular in meeting the requirements of
development and extension officers at block and district levels. The CIFE was created in
1961 at Mumbai to offer a two year post graduate Diplomé&isimeries Science (DFSc) for
in-service officers of State FisheriBgpartmerg.

Masters degree programme in fisheries management was started by CIFE in 1984. This
institute has since been conducting Master 0:
AFi sheri es Res durared Malnralga mdeEurrégndyulaster landu r e O .
Doctoral programmeis Mariculture arealsoconducted by CIFE.

Fisheries education under the state Agricultural/ Veterinary University (SAU) system started
only in 1969. Today 20 State SAUs, Central Agtial University, CIFE and IIT,

1 CSO, National Accounts Statistics, 2087
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Kharagpur offer fisheries education in the country through 25 colleges (list given in
Annexure9.1). Indian Institute of Technology, Kharagpur (West Bengal) offers MTech. and
PhD courses in Aquaculture Engineering. Aboutl@zen universities offer MSc and PhD
programmes in Marine ScienceMlarine Biology, Oceanography, Aquatic biology and
Fisheries, Limnology, Freshwater Biology and Limnology Aquaculture bratlstrial
Fisheries. The current intake capacity in all the fighgcience courses in the country
comprising the graduate level, the post graduate level and the doctoral level add up to a total
of about 1005. Detailed intake of students in various fisheries colleges duringZD@gée

given inAnnexure9.2 and summarin Table9.1. UG courses are offered in 23 colleges, PG

in 18 and PhD in 9 colleges/institutes. Against an intake of 800 students, about 420 students
are produced annually.

Table-9.1: Intake and outturn of Students in Fisheries Sciences during 20020

Diploma UG PG PhD Total
Adm | Pass | Adm | Pass| Adm | Pass| Adm | Pass| Adm | Pass
Number of 26 NA 552 | 285 | 206 | 109 34 30 792 | 424
Students

A number of agencies such as State Fisheries Departments, FISHCOPFED, ICAR and
Central Institutes, Universities, College of Fisheries, Krishi Vigyan Kendras, NGOs, National
Institute of Agricultural Extension Management (MANAGE), Hyderabad and Adminisdrati
Staff College of India (ASCI), Hyderabad are imparting training in fisheries.

Research in the fisheries sector is carried out thr@gdsearch institutes functioning under
ICAR (CIFRI at Barrackpore, CIFE at Mumbai, CIFA at Bhubaneswar, CMFRI at Cochin,
CIBA at Chennai, NBFGR at Lucknow, CIFT at Cochin and the Directorate of Cold Water
Fisheries at Bhimtal) in addition to the SAUs.

9.2.2 Areas of Employment in Fisheries Sector

A number of sectors of the economy have openings for personnel qualified in fisheries
sciences and technology. Some of the important sectors are:

1 Government Every State has a Fisheries departmantwhich graduates in fisheries
education are appointed as Assistant Fisheries Development Officer/ Fisheries Extension
Officer and District Fisheries Development Officer. They are also employed in central
agencies like National Fisheries Development Board, indarProduct Export
Development Authority (MPEDA), Fisheries Survey of India (FSI), Fish Eem
Development Agencies (FFDAs)Xoastal Aquaculture Authority (CAA), CIFNET,
Department of Animal Husbandrairying and Fisheries (DAHDFktc.

9 Private Sector. Fishery Science Graduates are absorbed in fish processing companies,
aquaculture farms, fish seed hatcheries; dgad plants, fishing gear industries, deep sea
fishing vessels, and pharmaceutical companies. There are also NGOs engaged in
activities elating to fisheries development.

1 Academics: Post graduates and doctorates in the subject are recruited to the faculty of
Fisheries in colleges and universities. Scientists are recruited in various agricultural and
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fisheries institutions under the ICARybugh an all India competitive examination (ARS)
conducted by ASRB (Agricul Jural Scienti st s

1 Entrepreneurship: Financial support for fisherselated selemployment enterprises is
offered by NABARD and other nationalized banks. NABARD gives financial support to
the candidate having B.F.Sc. degree. The main areas for entrepreneurs are ornamental fish
culture, aqueulture, hatchery and seed production, commercial pearl production, fish
disease diagnostic center, consultancy services and establishmentotihagi

1 Ancillary sectors: There are a number of activities that support fishing industry. Net
mending, bat building, and manufacturing of fishing accessories, aqua feed preparation,
gelatin, fish oil antibiotic and aqua drug supply are some such industries associated with
the fisheries sector. Fishing by trawlers in high seas, preservation and marketgag of s
products also needs a variety of trained personnel.

9.2.3 Current Stock of Fishery Science Personnel

There is no direct source of data on the nundfeactive fisheries science graduates and
postgraduates in the country. As such, the current stock can only be estimated, as in the case
of other agriculture related disciplines, indirectly by cumulating the outturn of fisheries
graduates, pogjraduatesand doctorates over several years (as many as the active working
life of a graduate, pogjraduate or doctor) and adjust for attrition due to retirement, migration
and such causes.

IAMR, in its previous study on agricultural human resouraesfisheries sector had
estimated the stock of pegtaduates in fisheries sciences as 967 and of doctorates at 130 in
1990. These stocks were projected to grow to 1,939 and 457 by the year 2010 on the basis of
projected outurns of the two categories during 19912t09. In factjn the earlier studies

IAMR made no stock estimates for individual faculties at graduate level, but only at higher
levels.

An effort was made to estimate the stock of fishery science graduates from annual supply
data from differentsources (details given sepaftgtén Chapterl5). The total stock of
graduates and above in fisheries sciences, estimated from annual sipplesit 5,144 in

2010.

9.3 Demand Estimation

9.3.1 Earlier Assessments of Requirement

There have been some isolated attempts on assessments of human resources requirements in
this sector. Certain standardized human resources requirements have been formulated by
CIFE on a unit basis (Annexuf3). Chidambaram (1985) estimated additionahnéml

human resources in the next 10 years as about 1,82,000 comprising 23,000 graduates and
postgraduates. Pathak et @1997) estimated human resources requirements during 1Xth
Plan to be abousevenmillion. Singh and Sontakki (1997) placed the lmresources
requirement for fisheries extension during IX Plan to be 40,000. Ghosh (1997) placed the
requirement of fisheries graduates and postgraduates per annum to be around 1,600 and 400
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respectively. Somavanshi and John (1997) estimated the requoirena¢ certified human
resources for exploitation of deep sea and oceanic resources by the end of X Plan to be
around 1000. Diwan and Suseelan(1997) assuming that 1.2 million hectares of brackish
water area will be brought under shrimp culture estimatglirement of 1.49 lakh
Postgraduates and 4.48 lakh graduates for the Indian shrimp industry. Kohli (1998) has
indicated requirement of about 750 teachers and 1,200 Technical Officers for fisheries
education. While some estimates appear to be testgmates, others seem to be on the
higher side.

Demand projections of fishery human resources have been attempted separately for various
subsectors of the fisheries sector.

9.3.2 Fish Processing

The Vision 2015 Document of Ministry of Food
Processinglndustries envisages a growth of processing
content 15% of the production by 200910 and to 20%
by 201415.

This pattern of growth forms the basis for projections in the processing sector. An alternative,
in which the recent trends iamployment in the processing sector are taken to simply
continue till 201920, is also consideredThese broad parameters form the basis of
projections of requirements of fisheries human resources up to 2020.

In the first place, the volumes of fish protioa to be achieved till 2020 have been projected
using the growth rate of per centper annum envisaged in tiké Plan as well as the lower
alternative of $er cenfper annum as explained earlier (given in Annexaidy.

The total fish production hathus been projected to grow to 143 lakh tonnes in the high
scenario and to 114 lakh tonnes in the low scenario by 2020. With the processing content
assumed to grow as envisaged in Vision 2015 document of Food Processing Industries and
continue that trendlt 2020 the volumes of fish processing would grow to 36 lakh tonnes in
the high scenario and 29 lakh tonnes in the low scenario.

These projections have been considered in the context of data on fish processing industry
units as available from the Annuaurveys of Industries (CSO). Annual Survey of Industries
data for various years are available up to 2065Based on the trends during 2dmD to
200506, the number of fish processing units and the number of persons engaged in them
have been projectedllt2009-10 using linear regression. These projections are shown in
Annexure9.5.

The past trends based on CSO data, when projected into the future (linear growth
postulated) would indicate that, by 2020, about 460 units would be processing fish, with
an employment of about 60,000 personddowever, the targets based on Vision 2015 of
Food Processing would require significantly higher levels as calculated below:
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a) Numberof fish processing units in 20618 (as per Annual Survey of Industries) is 327.
b) Quantity processed in 20008 is 927,000 tonnes (about 1386 production in 200708).
c) Average quantity per unit in 20418 is 2,835 tonnes.

Using these parameters, the number of processing units and employment therein has been
projected till 201920 for the lowand high processing scenarios is shown in AnneQ8e

Thus, the targeted amount of fish processing is expected to engage a total of 1.58 lakh
persons by 2020 in the high growth scenario and 1.26 lakhs in the low growth scenario, as
against 60,000 obtained through simple projections of past trends. It maydeaeded that

total employment in fish processing in 2020 would be in the range of 60,000 to 1.58 lakhs
depending upon the attainment of targets. Given the emphasis on fishery development,
continuation of past trends does not seem to be a plausible optierefore, for further
analysis, the other two projections only would be considered.

Results of establishment survey conducted by IAMR provide the distribution of employment
of fish processing units by levels of fisheslated educationThe norms devebped by

CIFE indicate that each processing plant of 10 tonnes of fresh fish per day capacity
would need about 70 sermskilled workers, 10 skilled workers and 5 techniciansUsing

these two sets of information, the distribution of employment in fish priogesslustry by

level of education/training has been derived and is shown in-Bable

Table-9.2: Distribution of Employment in Fish Processing Units

Level per centof persons with the
No fisheriesrelated qualifications 11.20
Certificate/trained 76.12
Diploma 4.76
Graduate 6.57
Postgraduate 1.17
Doctorate 0.18
All levels 100.0

Applying this distribution to the projected total employment in fish processing units, the
projected levels of employment by level of fisheducation has been deriyeohd are shown
separately for Low and High projections in Annexaré.

The average of the high and low projections estimates that the stock requirement in
200910 is about 4040. This would increase to 11,240 by 2620. Thus,fish processing
units would need about 700 fishery graduates per annum during 204ZD.

9.3.3 Fish Seed Hatcheries

High quality fish seed is vital in sustaining healthy growth of fisheries. The current level of
fish seed production of about 25 billion fry imdian hatcheries is considered to be
inadequate and short of requirement by an equal amount. Fish seed production has been
projected up to 2020 assuming a growth gies centper annum (the average growth rate
observed between 1998 and 200708). Accading to the data received for the project, only

150 hatcheries are in operation at present. As the current production is about 24,000 million
fry per year the average production works out to about 160 millioPABguming that the
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future hatcheries wouldontinue to be of same average capacity, the number of hatcheries
required up to 2020 have been estimated and shown in Anr@xuréhe data also depicts

the requirements of technical personnel according to the level of education. The estimates
have beemade on the basis of norms from CIFE. According to these norms, a fish seed
hatchery of capacity 10 to 50 million fry would need a breeder, a hatchery manager, a
chemist and an aquaculture engineer (all assumed to be of graduate level), 12 technicians
(assumed to be of diploma level) and 10 skilled farmers (assumed to be of certificate level or
trained). Considering that the average hatchery is of 160 million fry capdbéage
requirements of graduates and diploma holders have been doubled while ftisbdéead
workers have been tripled keeping in view the capacity and economy of scale of hiring the
personnel by the industries, ahdyher norms of 8 graduates, 24 diploma holders and 30
skilled farmers have been adopted.

In addition, there are small fthery units which are known as circular Chinese hatcheries.
These units are producing about 50 million fry per annum on an average with a total no. of
1600 hatcheries. Similarly there are 1200 hatcheries using Happa with an average production
of 4 million fry each.In Happa nurseries farmers themselves rear small fries to a marketable
size and then use them or sell to other farmenss& small units may not employ graduates
but there is a scope for consultants, technicians and skilled faireersertiicate holders or
informal training. According to the CIFE norms, a hatchery withrRillion fry/year capacity

would require 6 technicians and 4 skilled fish farmers, while a hatchery-%@ haillion fry

annual capacity would require 10 skilled fish farmmand 16 technicians. It is assumed that
the number of hatcheries of these tow types would also growpey Bentper annum as all
larger hatcheries.

The requirements estimated on the above basis for each type of hatcheries have been
aggregated and yeawise projections are shown in Annexure.8. The stock
requirement of human capital in fish seed hatcheries with UG and above qualifications
increases from 1330 in 2010 to 270 in 2020, i.e. about 75 per annum during 2010 to
2020

9.3.4 Fish Feed Industry

Adequate availability of quality fish feed, and its balanced application, is essential for the
healthy growth of aquaculture industry. There are about 30 to 40 fish feed industrial units
with an installed capacity of,30,000MT. According to the information from CIFE, 20
major units currently employ 100 fishery professionals and would require an additional 250
by 2020. Assuming that the remaining 20 are of medium size requiring 4 fishery
professionals each (1 Pagtaduate ath 3 Graduates as per the CIFE norms) for plants.

Thus, the requirement of fishery professionals in feed industry is assessed at 180 at
present and 500 by 2020, i.e. the net addition to the stock is about 25 per year.

9.3.5 Agquaculture

In the fisheries sector,aquaculture is the most important subsector from the point of
view of future growth of the sector. Aquaculture has grown rapidly in the recent past
and holds out the key to the future development of export earnings and employment
and generation, besidedelping in achieving food and nutritional security. There is a
potential area of 1.2 to.4 mha of brackishwater resources for aquaculture of which only
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about 1.5 lakh hectaréise. 10 %) is under actual culturand the bulk (90%) is used for other
purposesAccording to the statistics of aquaculture units registered with Coastal Aquaculture
Authority of India (CAA), which is mandatory after the enabliragt was passed in 20Q05)
there were a total of 18,630 suahits by the end of March 201&hown in Annexur®.9).

Even though unregistered units are required to be closed, there is a possibility that some units
set up before 2005 are continuing. It may, therefore, be assumed that there are about 20,000
aguacultire units in the country today. Annual Report 2008 of CAA gives the data of the

units registered up to March 2009 by their size (Annefuté).

It may be observed that more than@® centunits are small Wwich arebelowtwo ha. Norms
available forthe project data indicate that no fishery graduates are required for such small
units, whileonegraduate is needed for ede@rm of size 210 hectares anavo graduates for
afarmof 10 ha or more. On this basis it may be estimated that in 2@¢here ee about

3,200 units in the size class1® ha and 60 larger units 10alor more each leading to a
requirement of a total of 30 graduates in 20610.

Separate norms have been provided by CIFE for brackish water aquaculture farnis of

and 50ha. According to these,aneha farm would requirgevenskilled fishermen andight
technicians, while &ive ha farm would requiréenskilled farmers andgix technicians and a

50 ha farm would need 100 skilled farmers &we technicians. On this basithe number of
skilled farmers and technicians required for brackish water aquaculture have been projected,
assuming that the norms fone ha farm will hold good for all @ ha farms and that the
norms for 5 ha farms would hold good for alb2a farms The number of farms above 5 ha

is very small and hence omitted from the calculations. These calculations would indicate that
the requirements of aquaculture of below graduate level technicians and skilled farmers in
200910 would be 97,000 skilled farngei(certificate/trained) 91,000 technicians (diploma
holders) and 250 graduates. Projections for subsequent years up to 2020 have been worked
out a) with an annual growth rate op8r centbeing the same rate of growth as is envisaged

for inland water ish production, as a high projection, and b) with an annual growth rate of 6
per centas a rate only slightly better than what has been achieved duringD2a6@®00708

(5.2%).

The two sets of projections for high and low growthfor aquaculture are given in

Annexure-9.11. The average projected stock demand for 2020 is, 80, which would

increase from 2090 in 2009.0. The annual requirement of graduates in this activity is
about 170 per annum.

9.3.6 Deep Sea Fishing

As mentioned earlier, future stepping up of marine fish production would depend on
increased levels of deep sea fishing, particularly inBbenomic Export ZoneHEZ). The
number of deep sea trawlers has been steadily increasing. However, the numlegr sdade
vessels with ofboard facilities is still small. As per the Department of Animal Husbandry
Dairying and Fisherie¥ about 90 resource specific deep sea vessels were licensedateope

by 200607. According to NPEDA, there are only about 60 deep seessels available
presently. It is assumed that the number would grow to 200 by 2020. Data received from

*2 Department of AnimiaHusbandry and Dairying, Annual Report 2008
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Agua invest meet at CIFE indicate that each deep sea vessel would require 3 professionals.
On this basis, it is estimated that this-saoctor needabout 200 fishery science professionals

at present, which is projected to increase to 600 by 2020. The existing CIFE norms for deep

sea vessels (over 35 m) are 15 deckhands (fishermen) apart from professionals and
technicians. On this basis, the requiraeteow would be 900 deckhands, which is expected

to grow to and 3,000 by 2020. This is apart from the fishermen and technicians required by

the smaller fishing vessels and inland fishing boats.

Annexure-9.12 presents the detailed projections ofequirements for the deep sea
fishing. The stock requirement of human capital would grow from 180 in 20090 to
about 600 by 2020, i.e. about 35 per annum during 201D.

9.3.7 Development and Extension

Development of fisheries is primarily the resporgipiof State Governments, though the
National Fsheries Development Board andPEDA also play an important promotional role.
KVKs play a prominent role in extension work.

As per information provided during the Focus Group Discussion at CIFE, Statengever
Departments of Fisheries currently have a total sanctioned strength of 4,846 positions, of
which 3,762 have been filled and 1,084 are vacant. In addition to these vacancies, the
departments have projected a need for an additional 2,838 posts bjakid20the total to

7,684 by that year. Considering the recent trends in state government employment, it is
unlikely that there would be expansion of this size (T-&b8.

What is more reasonable to expect is that the current vacancies would benilledfew

more created by then takiniet total employment to 5,000.REDA has projected that their

human resources needs would grow from the present 49 to 79 by 2020. KVKs, which have a
total employment of 87, need another 400 fishery professionals by 2020. This too is not likely

to happen, and at best a level of 100 wdwddreached. The National Fisheries Development
Board has about 15 executive and above | eve
Development Agencies, numbering about 450, also have a collective strength of about 12,000
fisheries related skilledgssons and professionals.

Table-9.3: Human resources Requirement in Various Fishery Organizations

Organisation No. No. in | Vacant Additional Total strength

Sanctioned| Position requirement by needed in 2020
2020

State Depts. 4846 3762 1084 2838 7684

NFDB 15 15 15

Fish Farmers 12,000 6000 6000 12,000

Development (est) (est) (est)

Agencies

MPEDA 59 49 10 20 79

KVKs - 87 - 400 487

Source: 1) CIFET 2) websites of respective agencies for NFDB and FFDA
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Two possible scenarios have beemsidered for future projections the first assumes that the
additional projections as required by the respective agencies would materialize, giving a high
projection, while the second assumes that only the existing vacancies and replacement
requirements wuld be filled giving a low projection variant. Breakdown by qualifications in
either case has been obtained with the help of data from the establishment survey of IAMR
and the estimates are shown in Annexaufs.

The number of fishery graduates, posgraduates and doctorates required for extension
work (through KVCs and extension departments) is projected from B20 in 2010 to
6,200 by 2020, i.e. about 200 per year during 204D.

9.3.8 Researcltand Academic

Human resources in fisheries research and education is given in AnSekdird he ICAR
Institutions which generally engageientists for doing the research work in the field of
fisheries have a total sanctioned strength of 679, but only 431 are fillpesant at the

level of Scientists and above (Talflel). Of these, the number of sanctioned posts of
principal Scientists, Senior Scientists and Scientists in the fisheries disciplines was only 397
(Fish & Fishery Science 360, Fish Pathology, and Pisitessing Technology 36. Assuming

that filled posts of scientists are in the same proportion as the total posts it may be concluded
that in April 2010, there were only 270 researchers in fisheries in ICAR. There is only the
possibility of filling up of \acant posts and the number may go up to 400 by 2010.

It is estimated that there are currently about 410 fisheries science teachers in various colleges.
Research in fisheries sciences is also undertaken in the SAUs with fisheries faculties through
variousresearch stations.

Table-9.4: Sanctioned and cant Positions in FisheriesScience as on March 2010

Sanctioned In position Vacant
ICAR institutes 679 431 248
SAU's 682 413 269
Total 1361 844 517

The gross current strength of resegrehnsonnel in SAUs and other organizations in fisheries
sciences has been taken as 700 to grow to maximl®® by 2020 as per present policy, no
expansion is likely to take place. One fourth of them have been taken agguhsites and
threefourths asdoctorates. The numbers have been projected to grow at the annual rate of 2
per centper annum, a rate half that of the rate of growth of all graduate and above outturn
projected.

Fisheries Survey of India, which has a sanctioned strength of 67 hasc&0cies and
projected their additional ne€dsis 18 to take the total strength tot852020.

Thus, the total number of research personnel required fofishery research purposes is
taken as 720, which is likely to grow to 1200 by 2020.

3 |ICARPERMISNET 1,23 April 2010)
** Information provided at the Focus Group discussion at CMiEnbai.
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9.3.9 Financial Institutions

The current strength (March 2008) of nationalized banks in India is about 8.38 lakhs, of
which about 3.35 lakhs are officers. Establishment Survey showed that abpat 8éhtof

the total employment (or, 10% of the officers in banks, &sesfstrength is 40% of the total
employment) in banks comprised graduates and-grastuates in agriculture and allied
sciences. About 8per centof them were graduates ang8r centpostgraduate, doctorates
forming a mere 0.per cent the rest beingliploma/certificate holders in agrelated fields.
Employment of officers in public sector banks has been projected to grow at a ratpef 2.5
centper annum from its present level of 3.40 lakhs (2009) to 4.5 lakhs in 2020. On this basis,
the number oé&ll graduates in agriculture and allied sciences has been projected to grow from
35,100 in 200910 to 45,000 by 20190.

Of them, the number of officers with fisheries qualifications has been estimated assuming
that it would be in proportion to the araluntake in different agricultural sciences. Thus, the
total number of such officers at present is about 300. In addition, financial institutions like
NABARD, insurance companies also have such officers. Together, it has been assumed that
there are ahda 500 fishery science officers in 26Q9 in the financial institutions stgector.

On a conservative basis, it has been assumed that the number of fishery science officers
would rise from the current level of 500 to 750 by 2020. About 1er centof them are
assumed to be posgraduates and the rest graduates.

9.3.10 Other Sectors

There are several other sectors where fisheries science personnel find employment or self
employment to a limited exterffor example, between April 2002 and September 2010, a

total of 178 agrtclinics specifically for fisheries related activities have been sanctioned.
Focus Group Discussions have revealed that quite a few paptiduates and graduates

of fisheries science find employment overseas, particularly in the east Africaand Gulf
countries. The demand from all such sectors, such as civil services, fishing equipment
industry NGOs, agri-clinics and other selfemployment, and global demand has been
taken as 5per centof the total demand assessed for the sectors discussbdze

9.4 Summary of Demand

9.4.1 Stock Demand

Projections of the stock of fisheries human resources up to 2020 in the high and low scenario
are given in Annexur8.15. Average stock projections for marine and aqua sectors are given

in Annexure9.16 and 917, respectively. In this calculation, humasaerces in government,

banks, research and academic sectors are considered in the ratio of 60:40 between aqua and
marine sectors. The average stock required in both the sectors is given ird.balilae

stock required would be 2810 in 2020, which wouldrow from 13,870 in 2010.
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Table-9.5: Projected Stock Requirement of Fisheries Human Resources

Year Diploma UG PG PhD UG & above
200910 132186 10567 2320 984 13871
201920 251146 22288 4651 1468 28407

9.4.2 Demand Supply Gap in Stock

In 2010, the actual stock from supply is 5,144.
Assuming tle outturn levels will grow at the same
growth rate as observed during the last five year
(i.e.,2.6 per cenduring 200610), the demand
supply scenario in 2020 would be:

Supply: 6,705
Demand: 28,40
Gap: 21,702 (76.% of the demand)

9.4.2 Flow Demand

The above stock projections have been converted to annual flows required out of the
educatimal system, taking into accourd) the growth from year to year, b) replacement

needs calculatedt the rate of threeepcento f t he previ ous year 6s stc
higher education. These flow projections have been generated separately for the marine, aqua
and are given in Anexures9.18 & Annexured.19 respectivelyThe anual supply in 2010

and flow demand for graduates in 2020 in fisheries sci@yatd AquaandMarine) is shown

in Fig-9.1.

3000 f’/ 02009-10 Supply 32019-20 Demand 2614
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Fig-9.1: Current (2010) and Projected Outturn Required (2020) in FisherieSciences

137



The projections suggest that by 2020, the annual outturn required from the fishery science
education system should be about 2,100 ugdeduates, 420 poegraduates and 100
doctoratesThe annual flow requirement of 2,610 by2020 comprises 0f1,000 in aqua
sub-sector, 1600 in marine subsector.

9.5 Institutional Mechanism and Skill NeedsEx per t s Vi e

1 Rice and fisharethe staple food of many the states of the country. These states include
West Bengal, Kerala, Northast, Orissa, Lakshadweep, Andaman & Nicobar, etc. There
is a tremendous demand as well as potential for production and processing of fish in the
country especially in these areaht present, neither the fish production is as per demand
nor there adequate processing facilities. Andhra Pradesh is supplying fish to various
places including the fish producing areas like North East.

1 The most of the fishery related operations suchazt management and fish processing,
etc, are employing nofagricultural persons. There is a demand for human resources at
cheaper rates which is one of the reasons as to why professionals do not like to join such
operations.

1 It has been reported thguality of studentsjoining the fisheries education is coming
down. Students are more attracted towards veterinary courses as compared to fishery
courses. Thus, students who join fisheries generally do not come by choice. Even when
they join the courseis fisheries, they go for higher studies like MBA or they try for jobs
in Middle East and other African countries where there is a demand for fishery educated
personnel with higher incomes.

1 In fishery sector demand is more in navigation and Marine Engirering and also
fishing technology.

1 Rural areas, especially in Kerala are developing fast even in smaller towns super markets
are coming up which have potential for employment in fishery sector. There is a scope of
growth of aquaculture but all these aeae labour intensive and professionals generally
do not get employment.

1 It has been reported that fisheries is not a separate subject in the civil services
examination. There is a demand that this subject should be included as a separate subject
for the competitive examinations. It would also attract the students towards this sector.

1 Extension services in fisheries sector amadequate Wherever such services are
avalable persons giving extension services are not fully trained and lack complete
knowledge ofatesttechnology.

1 Fishingculturetechnology is being experimented in public which attracts lot of criticism
till it is successful. Farmers resist the experimgoabecause fish culture takes a longer
time as compared to the catching and selling of fish on day to day basis. Since fish
culture takes about six months, farmers are unable to sustain themselves. In case fish
culture has to be experimented and depetl, there is a need fomore government
support.

1 Researches going on in the sector should be disseminated in a simple language so that
farmers can understand the new innovations.

1 Fishery departments are having acute shortage of staff due to whicquality of
education is hampered
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1 The professionals in fisheries are getting attracted towardersglioyment. A number
of students passing out from fisheries colleges are taking wersplbyment in seed
production, growth promotion, etc.

1 In some ofthe states, for example, Jharkhand where there is a demand for fish, there is no
feed industry

1 Because of the mechanisation of boats and increased storage capacity, the productivity
has increased 2 to 3 times. There is a need for increasing the nirdney lone trawlers
with adequate freezing facilities.

1 For deep fishing there is a lack of adequate landing centers. The technologies and
skills for long line trawlers and fishing in deep sea water is also required

9.6 Conclusions

The stock requed would be 28,410 in 2020, which would grow from 13,870 in 2010. The
required addition stock is about 1500 per annum.

The current supply of about 420 graduates per year is too less as compared to the requirement
of 2,600 by 2020, i.e., additionally 2,180 graduates (1,800 UG; 310 PG and 70TrRieD).
industry needs trained gr adu a txpestatinsihterm& n 6t
of wages and working environment. For this reason, industry prefers diploma holders, and
there arendét any.

In 2020, the demand for graduates is more in marine (1600) than in aqua (1086¢tsub,
where as the demand for diplomalders is more in aqua (21,600) as compared to marine
(1100) subsector. In other words, marine ssbctor needs more qualified personnel; where
asaqua suksector needs more pgpeofessionals.

Demand from academic and research sectors is high for PG and-Rrdps current supply
of 140 to 520 by 2020n view of high vacancies in these two knowledge sectors, there is
need to increase investments in fisheries research so as to increaseh ggeartunities and
guality human resource production.

The estimates of demand are subject to a number of variables. Firstly, the base data for 2009
10 in some suisectors have been derived on the basis of available norms and might not have
been actudy realized as the industries do not employ professional graduates as per the
norms, and are not likely to employ in future also till there is a modification in policies and
implementation. Secondly, fishery graduates have a competition from graduatestifier

fields such as life sciences as well as from diploma holders and persons trained informally.
Thirdly, the demand for professionals may not grow at the same rate as the production due to
technological innovations and productivity gains. Moreoveg f{iresent structure of
aguaculture industry may not continue in the same manner. For example, if the future
production takes place in the smaller farms, such farms may not employ any fishery graduate.
Considering all these imponderables the actual demadb® somewhat low. Moreover,
substitutability of skills and skill levels by diploma holders or informal training or experience
may also depress the demand. As such, the estimates presented above may only be taken as
indicative till the sector is given s@al focus in policies and programmes.
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Chapter 10

Human Capital Assessment in Dairy Sector

10.1 Introduction

India is emerging as a mega dairy market of th& @dntury. It is an important source of

rural employment and income in the country. The growth of dairy sector in India during the
last three decades had been impressive at more than 5 per cent per annum. India is the largest
producer of milk in the wdd. Milk is also one of the biggest contributors to the value of
agricultural output. Dairy science has to be linked with food security as India will remain
livestock and agriculture country in the’XTentury.

10.2 Supply of Graduates

10.2.1Development of Dairy Education

Dairy sector of the agriculture includes a number of activities such as milk production,
collection, processing, production of widenging dairy products, packaging, storage,
transport, distribution, etc. It also involvextivities like quality control and safety,
increasing shelf life, milk and milk production safety and hygiene so that it could be
consumed with its total nutritive value.

Dairy education in Indias offered in19 colleges / institutes iState Agricultural or Animal
Science Universities and Institutions (Annexafel). In addition, threenew collegesare
being established by Gujarat governmeéuating 2011.Theinstitutions offer BTech in Dairy
Technology. Intake capacity for dairy sciereducation is shown in Annextité.2.

It can be observed from the Taidle.1 that total intake of these colleges is about 750 per
annum(487 in UG, 174 in PG and 90 in PhD). During 2€@® number of students admitted

and passed is about 751 and 31@peetively. National Dairy Research Institute (NDRI),
Karnal and Bangalore and Seth M.C. College of Dairy Science, Anand have been identified
as Centres for Excellence. Colleges at Karnal and Anand have established modern
commercial dairy with the finarai support of National Dairy Development Board. The
automated dairy plaritVidya Dairy became operational at the Dairy Science College, Anand

in 1994 with an objective to provide practical training to the students doing B.Tech. Course.
Postgraduate caises and Ph.D. courses are also offered by NDRI, Karnal and Anand
Agriculture College.

Table-10.1: Intake and Outturn in Dairy Science Colleges during 20620
Diploma UG PG PhD Total
Adm | Pass| Adm | Pass| Adm | Pass Adm | Pass| Adm | Pass

Numberof | 131\ g7 | 487 | 255| 174 | 30 | 90 | 25 | 751 | 310
Students
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Besides, shoiterm diploma courses ranging from one year to two years are offered by
Allahabad Agriculture Institute, Naini, Allahabad and Indira Gandhi National Open
University, New Delhi. Concerns have been expressed at various forums about theofjuality
education and its relevance to the labour market. It has also been pointed out that the
students are not attracted towards the dairy science courses. Industries have expressed their
concerns about the suitability and employability of the studentsceime out of the most of

these institutions imparting education in dairy science with special reference to their practical
knowledge and application of learning. TB@" Dairy Industries Conference at Goa in
February, 2009 recommendtx following:

1 Ned to upgrade all veterinary and diary science colleges in terms of infrastructure
facilities and human capital

1 Need to establish a separate dairy council of India to monitor dairy education and to
register graduates like VCI.

1 Need to extend certificatprogramme in dairy management presently running| for
cooperative sector to private sector and mfarancing industries.

1 Need to develop-eontent of the courses and introduce valsed courses.

1 Need to introduce a 5 year integrated courses leading gcB. and Management.

10.2.2 Areas of Employment in the Dairy Sector

The growth of dairy industries in the last two decades has created demands for indigenous
production of dairy equipment, increased quality standards and production of varieties of
milk products. This has resulted in the progressive development of diary equipment
manufacturing industries, technical consultancy organizations, processing units, etc. It has
also given impetus to research and teaching. Besides universities, the corpci@atdss

hiring researchers for continual development, modifications and innovation in their products.
Such notable expansion of the diary sector and its related industries has opened up vistas for
career development. The pamgs from various universg#s and colleges as dairy
technologists can look forward for a career option in Diary Farm, Fodder/Feeds,
Pharmaceutical Firms, Veterinary Services, Pollution Control, Gobar Gas Plants, Breeding
Farms/Semen Banks, Consultants, Dairy Federations, Dairye@aioes, Milk/Frozen Dairy
Product Plants, Packaging Materials, Fabricators/Equipment, Plant Manufacturers,
Electrical/Electronic  Instruments, Refrigeration Equipments, Transporters, Testing
Equipments, Additives/Chemicals, Government/Private Instituteeading with any or all
activities of milk production/processing/ regulation of quality/ standards/ checking/ health
care and allied activities, and other areas of operations relating to fluid milk industry and
frozen dairy products.

From the above, it @n be observed that primarily dairy industry, animal food industry,
research and education absorb most of the alumni. There is also a demand overseas,
especially from Middle East and African countries. It is pertinent to mention here that
students are indemand for these countries, mostly from the premier institutions like
NDRI, Karnal and Anand.
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10.2.3 Estimated Stock of Dairy Graduates

There are no readily available estimates of stock of active dairy science and technologists in
the country. The Censuncludes data in respect of graduates in dairy science and technology
among graduates in agricultural science, while the National Sample Survey Organization
does not categorize dairy graduates, or for that matter agriculture graduates too, separately.
The IAMR, in its earlier study on human capital requirements for agriculture, made estimates
of the stock of various categories of agricultural human capital. The limitations of these
estimates in relation to dairy science and technology are

1 At the gradute level, no stock estimates were attempted for different branches of
agriculture. Only two categories were considered, viz., agriculture (including all
disciplines other than veterinary science) and veterinary science.

1 At the postgraduate and doctoraMels, estimates of stock were made separately for
dairy technologists (covering dairy technology, dairy chemistry and dairy
bacteriology/microbiology), but dairy science was included among animal sciences,
presumably for want of separate data.

In view of this, what is available is the estimated stocks ofg@stuate and doctorate dairy
technologists in 1990 and their projections till 2010 on certain assumed growth in the intake
and outturn of these categories after 1990. According to thesetss, the active stock of
postgraduate dairy technologist was 373 and that of doctorates was 146 in 1990. These
stocks were projected to 1,797 and 475 respectively by 2010. In retrospect, these appear high
as the current annual intake, even in bothrydacience and technology taken together does

not exceed 100 at pegtaduate level and 50 at doctoral level (as may be seen from Table
11.2 of IASRI data book 2009).

An effort was made to estimate the stock of dairy science and technology graduates from
annual supply data from different soesc(details giveseparatly in Chapterl5). The total

stock of graduates and above in dairy sciences, estimated from annual supplies is about 6062
in 2010.

10.3 Human Capital Demand Projections
10.3.1 Milk Production and Processing

The X1 Plan has set certain targets for growth in dairy sector. These targets are discussed in
detail in the following paragraphs:

10.3.1.1 Milk Production

Milk production in the country is estimated at 105 million tonnes in Z7The X1 Plan
assumes a growth of er centper annum in the milk production, which will lead to an
annual production level of 126 million tonnes by 2aP1 If this rate of growth is sustained

till 2020, the production will be around 150 million tonnes in 2015 and 190 million tonnes in
2020.

On the other hand, the growth rate actually achieved over the period020@0200809 is
only 3.9per cenfper annum. Moreover, the growth has not been uniform across States. Only
4 States (Andhra Pradesh, Bihar, Gujarat and Orissa) recorded a growthexatess of 5
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per centper annum over the ten year perio@9B-99 to 200708. In other major milk
producing States (Punjab, Haryana, Maharashtra, Madhya Pradesh, Rajasthan, the growth
rate has been 2 to @er centper annum only, and negative in Karnatakad Kerala
(Annexurel0.3).

Therefore, an alternative growth scenario is also considered which assumes gpér cent
growth rate. It is also possible to visualize a more optimistic though not likely, scenario with
a higher growth rate of @er centper annum.The projections have accordingly been
attempted for the three alternative annual rates of growth of milk production, viz. 4per

cent, 5 per cent and 6 per cent (Table-10.2). These alternative scenarios imply the
following future levels of milk production which have been calculated on the basis of
assumed compound rates of growth of milk production

Table-10.2: Expected Milk Production in 2010, 2015 and 2020 héler Varying Patterns

of Growth
Year Expected levels of milk production (in million MT) with an
assumed annual growth rate of
4% 5% 6%
200910 114 116 117
201415 139 147 156
201920 169 188 209

10.3.1.2 Processing and Capacity Utilization

Most of the milk produced is consumed as liquid milk or processed in unorganized géctor.
present only 30per cent of the milk processedis in the organized sectdorpublic sector,
cooperatives or organized private sectior.countries like Israel and Holland, over 90per
centof the milk produced is processed.

Vision 2015 of the Foo@rocessing Industry aims to increa
the processing content of milk from the 13% in 20d3to
25% by 200910 and 30 per cent by 2014%. This rate of
growth (7.4% per annum) will take the processing conter
39% by 201920. The projections attempted kaadopted this
growth scenario in processing content.

Apart from a few large processing plants in the public sector, dairy industry is to a large
extent in the cooperative and private sectors. Over the years, the private sector has been
improving itsshare of the processing capacity and has now overtaken the cooperative sector.
Growth in rumber of Diary Plants Registered under MMPO Act, 1992 during 1996 to 2007
are shown in Annexuf#0.4 and FiglO.1.

The average capacity of dairy plants has beetila liess than 150 thousand liters per day in

the case of cooperative sector, 100 thousand liters per day in the case of private sector and
around 250 thousand liters per day in the case of other plants. There has been a steady but
slow trend in the diren of higher plant capacities in both cooperative and private sectors.

A continuation of this trend is likely to see overall higher processing capacity per plant.
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It is assumed thathe average processing capacity of f
dairy plants will be about 15thousand liters per day b
2020 from around 117 thousand liters per day in 2007. -
assumption is due to the
Revol utiond.

Growth of Dairy Plants
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Fig-10.1: Growth of Registered Dairy Plants under MMPO
Available data alsindicate that at present only about i centof the installed processing
capacity in the organized sector is utilized. This has to improvatascgssumed that by
2020 near full (8090%) utilization of the capacity would be achieved gradually.

10.3.2Human Capital Projection for Dairy Processing Sector

Human capital projections for the processing sector have been derived through the following
steps:

1 Projecting number of dairy plants based on future milk production, processing
content, average capacof dairy plants and capacity utilization
1 Projecting the total number of dairy personnel using per dairy plant requirement of
technical personnel (Norm and establishment survey, expert opinion and focus group
discussions.)
1 Projecting the number of daigersonnel by level of education using establishment
survey data

10.3.2.1 Projection of Number of Dairy Plants

On the basis of above assumptions the required number of Dairy Plants in the organized
sector has been projected till 2020 on the basigrofected levels of milk production

(assumed rates of growth), percentage of milk production processed (using dairy processing
targets envisaged in the vision documents and interpolated for intermediate years using linear
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trends), average processing capaaf plants (assumed levels as above and capacity
utilization (as projected using linear growth). These projections are given in An+léxbre

Similar exercise has been carried out with milk production growth scenariopef gent

and 6 per centand the resultant projections of dairy plants of average size going up to
1,50,000 litres capacity by 2020 are given in Annedxé. The data shows that the
projected number of dairy plants would vary from 1,333 under thgerdcentgrowth
alternatiwe to 1,482 under per centalternative and 1,644 undep6r centalternative.

10.3.2.2 Projection of Human Capital in Dairy Plants

The approach used to convert the projections of the number of dairy plants into projections of
dairy science and techngjp personnel is normative in essence as stated earlier. Based on
the Focus Group Discussions held at NDRI, Karnal, it is assumed that an average plant of
1,00,000 litres per day capacity would have 5 sections, operate 3 shifts and require a total of
25 dary science and technology personnel. This norm has been verified by the data thrown
up by the Establishment Survey conducted by IAMR as a part of this study. Out of over 3500
establishments from which data has been received, 152 are milk processingTjugatser

they had an employment of about 28,000, of which about 4,500 are dairy science and
technology personnel. This again yields a per plant number of under 30. On the basis of the
expert opinion and focus group discussions, a conservative apprcabedrafollowed and
projections have been worked out taking into account 25 technical personnel per plant as the
data indicate that there are a few veterinarians and food science personnel also in dairy plants.
Establishment survey shows that out of taigi personnel, about 20er cenfare from fields

other than dairy. Thus, the number of dairy graduates is 25 per dairy plant.

The stock of dairy science personnel required in dairy plants worked out on the basis of this
norm, for each of the three grtwscenarios considered is shown in Annexife/.

Thus, by 2020, the required stock of dairy science professional to man the dairy processing
sector would rise to 37,000 under the planned scenario, 33,000 under a less optimistic but
realistic growth paern and 41,000 under a more optimistic scenario. As a reasonable via
media, the average of the first two may be considered as the most likely set of projections.

A significant point brought out in theoBus Group Discussionat Karnal was the huge
imbalance in the employment of technicians in dairy plants across the country. It was pointed
out that North India with 175 plants employed only 52 technicians and East India has 50
plants with only 15 technicians, whereas West India has 208 dairy plants 3Githahd
South India has 75 plants with 1200 technicians.

The following Chart shows the distribution of the dairy science personnel by level of
education derived from the project Establishment Survey. Abope6¢entare graduates, 4

per centare posigraduates and per centare doctorates. About 12er centare diploma
holders and 1Her centwere certificate holders /informally trained persons.
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Fig-10.2: Distribution of Dairy Science Personnel in Dairy Plants

Applying this pattern to the projectedl evel s of stock required us
the requirement by level of education have been derived and shown in Annexui®.8

and Fig-10.2. The demand for dairy graduates and above increases from about,840 in

2010 to about 23100 at 5per cent growth or 25500 at 6per cent growth by 2020. In

average scenario, the net requirement for stock addition would be about 950 graduates

per annum during 2010 to 2020.

10.3.3 Milk Procurement (Chilling plants, testing facilities)

The processing industry camrosper only if milk production and procurement grows as
planned or even bettekt present only about 30per centof the marketable surplus flows

to the organized processing sector (cooperatives and private sector plants). This needs

to be increased to 7(er cent Enhancing milk production is possible through improving the
quality of cattle through appropriate bdésy practices (larger number of semen banks,
increase in Als and raising their quality, availability of Als at the doorstep of thefanitier,

better facilities for prevention and treatment of animal diseases through enhanced veterinary
services, betteanimal feed, and extension services). This calls for a substantial increase in
the number of animal scientists (geneticists and breeders and animal nutritionists on the one
hand and veterinary personnel on the other). The likely demand for such pehamhekn
considered in the relevant chapters on veterinary science and animal sciences.

The need for dairy personnel arises in procuring milk of appropriate quality and handling it
till it reaches the processing plant. An emerging phenomenon that igafasig ground is

the use of bulk chilling equipment at the stage of milk procurement. This calls for such
equipment at the village level itself. Similarly, quality of the milk procured is an important
element in the chain, and this calls for qualityitegat the local level itself. While thorough
quality control is possible only through welquipped laboratories required perhaps at
regional level, availability of equipment to test the quality on certain standard parameters at
the local level will enste that milk of high quality flows to the processing plant.
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Projections of dairy science human capital demand for milk procurement have been made
under the following assumptions.

1 There are about 6 lakh villages in the country. It is assumed thathilllkg plants
and basic quality testing facilities will be extended to half the villages, i.e. 3| lakh
villages by 2020.

1 Each village level chilling plant will need the services of a diploma/certificate hplder
with knowledge of chilling equipment and tesf facilities will require another.

1 Elaborate quality testing facilities may be set up at about 100 important locatipns in
the country (beginning with 10 in 2010) by 2020, each manned by two graduates in
dairy science/technology and four certificate/diph holders.

The projected requirements on this basis are shown in Annexus#£0.9. The demand is
for 20 graduates in 2010 growing to 200 by 202Qe. about 18 per annum during 20190
20. On the other hand, the stock for diploma holders would grow from 200D in 2010 to
6,00,000 in 2020, i.e about 58,000 per annum during 262020.

10.34 Research and Academic

Data on faculty and scientists in various dairy science colleges and departments of SAUs is
given in Annexurel0.10 and is summarized in Tald8.3. SAUs have 361 faculty against
sanctioned strength of 726, i.e. nearly 50 per cent positions being vacant.

Research in dairy sciences is undertaken primarily in the ICAR institutions, State
Agricultural universities and large private industrial establishments in the dairy sector. The
needs of industrial units have already been covered under projectionsof@sging.
According to the data available from ICAR, indicates that at NDRI, Karnal, the premiere
dairy research institute, only 149 scientists, not all necessarily dairy scientists, were in
position against the sanctioned strength of 200 as on 1 Apfl. 20ke total number of posts

of principal scientists, senior scientists and scientists in dairy chemistry, dairy engineering,
dairy microbiology and dairy technology sanctioned in ICAR as a whole was only 65 on 1
April 2010 (as per PERMISNET II). The owdrstock of scientists engaged in dairy research

in all institutions all over the country is taken as 500 in 2010, which is projected to grow to
1,400 by 2020.

Table-10.3: Sanctioned and écant Positionsin Dairy ScienceResearch and Education
as on March 2010

per cent
Sanctioned In position Vacant Vacant
ICAR Institute
(NDRI) 200 149 51 34.2
SAUGbG s 726 361 365 50.5
Total 926 510 416 42.4

In the field of education, the total number of teachers in dairy science is assumed to grow
from 200 in 2010 to about 600 by 2020.

In both education and research together, the distribution by level of education is taken as 60
per centdoctorates and 4fer centpostgraduatesin research and academic put together
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the stock would grow from 700 in 2010 to 2000 in 2020, i.e about 130 per year during
2010 to 2020.

10.3.5 State Departments

In the State governments dairy development is handled as a part of the Animal Husbandry
departments, which are mainly dominated by the veterinary services and animal husbandry
including cattle breeding programme. Further, in view of the personnel pgiaiesed by

the governments, not much increase, if at all, is likely to take place in government
employment. In view of thighe total stock of dairy science and technology personnel in
animal husbandry departments of all the States has been taken as 5002010 without

any growth till 2020. Replacements, however, have been indicated in the final flow
estimates.

10.3.6 Financial Institutions and Others

Employment of graduates and pgsaduates of all agricultural disciplines in banks and other
financid institutions has been projected to grow from 35,000 in 2010 to 45,000 in 2020 (See
chapter on veterinary science). Of this, assuming that the share of dairy scientists would be in
proportion to their share in university intake, ,i@bout 2.5per centtheir stock has been
estimated at about 900 in 2010 projected to grow to 1,200 by 2020.

Including all other sectors, like insurance, public administration, defense, etc., the stock
demand is taken as 1,000 in 2010 which is expected to grow to 1,500 B2@ Their
distribution by level of education is taken as @€ centgraduates and 1fer centpost
graduates, on the basis of the pattern observed in the establishment survey of IAMR.

10.3.7 Global Demand

A common observation made at various meetimgh experts in dairy science and
technology is that a sizeable proportion of the doctorates;gpadtiates and even some
graduates find employment overseas every year.

It has been stated that there is considerable demand for these professionals from

African and Middle-east countries in dairy and foodprocessing industries In the FGD

organized at NDRI Karnal, it was stated thatf® centof t he | ast ten yea
abroad.In view of this, it should be recognized that India, because of itdemographic

advantage, is emerging as training ground for not only for India but for the world

labour market as a whole. The educational system should take note of this phenomenon

while planning its outputs. While translating the above stock demand prajest into flow

demands, a higher rate of replacement needs should be allowed. However, the labour market
for dairy scientists does not seem to reflect any shortages due to emigration.

10.3.8 Qualitative Changes
The requirements have to be seen in tightliof important changes taking place in the
processing industry as pointed out in the Focus group discussions held at various places

specially in Anand and NDRI, Karnal, and their impact on human capital requirements. These
are:
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1 Increasing automation in the industry, enabling diploma or even certificate
holders with specific skills to operate the equipment

1 Increasing requirement of IT skills as a conjunct to technical skills
1 Gradual shift of processing into organized sector

1 Increasing use of bulk chilling equipment

1 Emergence of organized dairy farming

It is possible that as a result of these changes, the human capital pattern may shift in
favour of diploma or even certificate holders with specific IT enabled specializeskills.

10.4 Summary of Demand Projections

10.4.1 Stock Projections

The projections of all the stdectors of employment of dairy personnel have been aggregated
and shown in Annexuf20.11 for different growth scenarios and summary for average
growth is given in Tabld.0.4.

Table-10.4: Projections of Aggregate Stockbemand for
Dairy Science Personnel up to 2020

Year Diploma UG PG php | UG &above
200910 4943 14813 1930 1064 17807
201920 638530 24457 3181 2282 29920

Thus, the number of graduates and above in dairy science and technology has been projected
to grow from 17,800 in 2010 t29,920by 2020. A large demand for diploma and certificate
holders has been projected to cater to the needs of quality milk procurement by the organized
sector. This need has been emphasized inter alia during focus group discussions when end to
end approach waamphasized.
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10.4.2Demandi Supply Gap in Stock

In 2010, the actual stock from supply
6,062. Assuming theutturn levels will
grow at the same growth rate as obsen
during the last five year(i.e., 9.5 per cen
during 200610), the demandsupply
scenario in 2020 would be:

Supply: 7,269
Demand: 29,920
Gap: 22,651 (76% of the demand)

10.4.3 Flow Estimates

The above overall stock estimates have been converted intcefimates i.e. the year to

year additional requirement. This flow estimate would include the increment in the stock
demand, replacement needs (Retirements, migration etc.) and outturn needs of higher
education.

In this exercise replacement needs have leEsimated at 3 percent of the stock of the
beginning of the year. The flow estimates thus derived are shown in AnfiEXd The
annual flow for the years 200 and estimates for 2029 is shown irFig-10.3.
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Fig-10.3 Current (2010) and Projected Outturn Required (2020) in Dairy Sciences
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The outturn of dairy science and technology professionals (graduates and above) from
educational institutions is about310 in 2010 andthe requirement would increase to
3,300 by2020. The intakes have to be correspondingly higher depending upon thewrop
factor. As dairy is second largest rural sector in the country, the human development
need to expand commensurate with its potential and need.

10.5 Institu tional Mechanismand Skil Need Ex per t s Vi e

1 It has been pointed out that there is a need to establish Dairy Council of India on the lines
of Veterinary Council.

1 Integrated B.Tech. dairy programmes for five years should be started which should
provide a complete package with six months to one year internship and practical
experience. There is a strong need to establish coleglustry linkages for ascertaining
continues needs of the imstries and subsequently revising the course curriculum.

1 At present the dairy science education is not producing entrepreneurs. Students
lack business abilities and communication skills.Dairy Science course should be able
to develop entrepreneurialibg.

1 Consultancy is coming up in a big way. The unorganized sector dairy centers are taking
help of consultants in case of any need as individually they are not be able to appoint a
dairy professional.

1 Quality of education has to be monitored. From th&l requirement from dairy
technologists, at least 10 per cent are needed withgpadtiate qualifications as they are
needed for research and development programmes. It is to mention here that the corporate
sector is taking up research in a big way.

1 There is a demand for food security, food quality, food safety and total quality
management. In case Food Security and Standards Act is accepted and
implemented, dairy technologist are needed for value additions, supply chain
management and supervising awmated plants etc, The international level
standards have to be maintained which require professionals at various levels.

1 There are about 800 dairy plants in the country, but only 18 per cent milk is handled at
organized sector. In the unorganized sedtoere is a dearth of trained human capital
with adequate qualifications.

1 There is a shortage of faculty as students after passing out from the institutions prefer to
join Corporate Sector, go abroad, try fangpetitive exams, join MBA etcOQne of the
reasons for this phenomenon is low salaries and prestige to the sector.

1 There is also a need for training and retraining of existing faculty as per the market
demand and changes in the course curriculum.

1 India does not have a proper national breeding palicipdder development policy. In
spite of the higher rates of milk production, milk yield is very low as compared to other
countries.

1 New areas have emerged in diary sector sudmpact of climate change on animal
and milk production. Shelter managemat is also coming up as a challenge for the
dairy sector where there is a requirement of professionals from dairy science.

1 There is a growing concern about the alteration of milk and milk products. Besides
increasing shelf life of milk and value additiadequate supply chain, production losses,
low extent of processing and fortification of milk are some of the areas which require
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immediate attention. Basic areas which would require trained professionals are milk
production management and procurementk mrocessing management, management
and marketing, management of Intellectual Property Rights, patenting and trade,
technological innovation and research, production as per international standards and so
on. A national minimum competency is required,nflia wants to make itself visible at

the international scenario. Other related areas that would require professional human
capital are equipment design and maintenance, supervisors for operations, food packaging
and shop floor level supervisors.

10.6 Conclusions

The demand of graduates and above in dairy science and technology has been projected to
grow from 17,807 in 2010 to 29,920 by 2020, with annual increase of nearly 1,200. A large
demand for diploma and certificate holders has been prdjézteater to the needs of quality

milk procurement by the organized sector.

The current supply of about 310 graduates can only meet less than per cent of
estimated demand.To meet the demand of graduates, annual out turn need to be increased
to about3,300 by 2020, i.e., additionally 3,000 graduate35@ UG; 470 PG and 180 PhD).

The demands for dairy sector have been projected keeping various factors in focus which
include the growth of the sector, its contribution to the economy, expansion plans,
technological innovations, out turns of students and their employment pattern, demands from
the industries etcProfessionals are needed for this sector with various levels of education
including certificate/ diploma courses to highly qualified persorth WMi. Tech and Ph.Ds.

At present only big industries are employing professionals. Other industries specially
unorganized sector is hiring people on a low salary and providing on the job training.
Professionals are not appointed in chilling plants orrigdtibs.If India has to achieve the
specified targets by 2020 with international level standards in quality control and food
safety, professionals in Dairy science have to be appointed.

High proportionof posts in Universities, institutions and Govt. dgments are lying vacant
which is jeopardizing the quality of education. This issue has to be looked after.

The requirement for diploma holders is highest in this sector. There i@ potential
requirement to train about 60,000 diploma holders annually so ato meet the large
requirement for these persondn the area of dairy production and managemenin the

rural sector. There are no systems in place to train and develop persons on this scale. This
needs to be addressed in the coming Plan on prioritgddication in this sector has to
expand, a suitable policy for faculty development is essential.
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