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Abstract—The paper describes a system dynamics model
developed for dynamic analysis of human resource
development for the agricultural sector in diffetren
sources of employment, viz., government, private
(including corporate), academic, financial instist non-
governmental organizations, self employment, aherst

in India. Besides projecting an overall scenarior fo
continuation of current agricultural education po}i and
trends, the paper analyses simulated results frbm t
model for the current curriculum with 80:20 propiort

of technical to soft skills. The analysis showg thathe
coming years the private sector will emerge as goma
employer for the graduates of agriculture and allie
sciences.
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AGRICULTURAL SECTOR
Agricultural growth is critical for sustainable and
inclusive economic growth in India, as the vastarigj

of the population depends on the agricultural sedtw
their livelihood. Close to 60 percent of India’d& force

is employed in agriculture, according to the 20¥hsus.
The majority of landholdings are small. Some 8Xppt
were classified as small scale in 2006; and faress|
than two hectares occupied 40 percent of India’s
agricultural land (Gol 2011). Since the Green Rexioin
era, India has achieved impressive growth in adtizal
production, boosting national food security and ueithg
poverty (Fan, Gulati, and Thorat 2008). But the
agricultural sector still faces crucial challengeSrowth

in agricultural production continues to lag behirtde
targeted 4 percent, and poverty and malnutritiomaén
widespread. Key development challenges for the rgpmi
decades are meeting the growing and diversifyingd fo
demand, especially for livestock and horticultural
products, managing natural resources sustainablyd a
raising the productivity of rain fed agriculture.

Resource Development,

l. INTRODUCTION
Human resources constitute the most critical inputs
relying on the use of science and technology for
development. Agriculture being the backbone of andi
economy, the human resource needs to meet various
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activities related to agricultural development whits
critical to attain country’s goals towards rural
development, employment generation and host ofagla
activities leading to sustainable growth and deweient.

The growth achieved in Indian agricultural sect@s h
been attributed to the consorted efforts of avilakilled
human resource. But over the years the scenario has
changed. The growth in agriculture sector slowedrdo
and the job opportunities declined leading to ineesl
unemployment. Compounding to this problem, the job
requirement of other economic sectors of developmen
has also undergone major transformation encouraging
stiff competition from graduates of other discigln The
increasing unemployment led to serious debate lamke

at agricultural education. Education system is @gsed

to be orbiting along a vicious circle of unemployrhe
quality reduction loss of job opportunity. To bretis
nexus, the complexity of human resource supply and
demand process needs to be analyzed in detailsesas
the impact of various contributing factors and @pli
options. The graduates coming out of the agricaltur
education system in the country constitute the upp
where as the demand stems from various employment
avenues. Agencies employing trained agriculture dum
resource are grouped under seven sectors namely
Government, Private (including corporate), Academic
Financial, = Non-government  organizations,  Self-
employment and Others (mostly not related to agirioe
directly). The demand for trained agricultural huma
resource in each of these sectors depends on sact o
growth and attrition rate of the existing emplotoick.
Human Resource Development in Agriculture Sector

The HRDMD determines the human resource needs for
The Ministry of Food and Agriculture. This impli¢isat

we are responsible for recruiting qualified staffet
training and retaining of MOFA staff to develop the
necessary capacities to deliver on the objectives o
MOFA. Furthermore, HRDMD manages Agricultural
Colleges and Farm Institutes under the ambit of MOF
for pre service training of trainees for the use tiod
agricultural sector.

Vision & Mission
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< To have a well developed and motivated Human
Resource with strong desire to drive the engine
of growth of the agriculture sector.

% To develop and manage qualified Human
Resource to promote sustainable agriculture in
Ghana.

Functions
> To initiate and formulate relevant policies and

programmes.

» To ensure that MOFA has the required number
and quality of manpower to effectively carry out
its assigned roles and functions.

> To ensure that staff with requisite background
for all types of work in the Ministry is recruited,
trained, re-trained, motivated and developed on a
continuing basis for the efficient discharge of

their duties.
» To advise the Chief Director on policy issues
and laws regarding Human Resource

Development and Management.

» To give technical backstopping to the regions
and districts.

>» To coordinate, monitor and evaluate
programmes in collaboration with PMCM&E.

Responsibilities

> Establish and maintain system and procedures
for planning and controlling human resource
development for the Ministry.

> Provide guidance in determining training needs
of all categories of workers in the ministry and
ensuring that appropriate training programs are
develop and implemented.

> Co- ordinate and collate training and manpower

development budget and when approved,
institutes measures to back up its
implementation. Periodically review rules,

regulations and procedures relating to training.

> Advise on the preparation and application of
training criteria, methodologies and techniques.

> Pursue the development and implementation of
adequate proficiency programs to improve the
competence of staff in the Ministry and establish
appropriate and effective linkages with PBCME
and the office of the Head of Civil Service
(OHCS) for effective human resource planning.

> Institute measure to provide inter linkages
between sector plans and those of implementing
agencies relating to training and manpower
development to ensure the optimum utilization
of personnel within the sector.
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» Formulate measures to cater for the periodic
review of the organizational structure including
job classifications and descriptions.

> Assist in the determination of appropriate sect
oral manpower levels consistently with the
overall operational requirement of the sector.

> Ensure that periodic management and
organizational reviews as well as job
descriptions, scheme of service and career
programmes plans are maintained.

» To manage preserves and Vocational Training in
Agricultural Institution s by developing skills
and capacities for use by the Agricultural sector

Agriculture the Backbone of Indian Economy and
Food Security

India is principally an agricultural country.  The
agriculture sector accounts for about 18.0% of @ieP
and employs 52% of the total workforce. There is a
continuous steady decline in its contribution toteathe
GDP, and the agriculture sector is loosing its shamd
anchor position in Indian economy. The problemshwit
which the Indian agricultural scenario is burderiad
present times are many but this in no way undersiihe
importance of the sector, and the role it can ptayhe
holistic and inclusive growth of the country. Agriture

is fundamental for sustenance of an economy asad f
for a human being. It contributes significantlyerport
earnings and is an important source of raw matef
many industries.

Its revival is being taken on priority, through ioars
interventions at different levels, because of @teptial in
reducing poverty and food insecurity. The global
experience of growth and poverty reduction shove th
GDP growth originating in agriculture is at leastde as
effective in reducing poverty as GDP growth origing
outside agriculture. Agriculture is and will contato be
the engine of the national growth and development.
Achievements

The agriculture sector has made significant stridethe
last six decades and the country has transformed it
position from the net importer to surpluses for ¢xeort.
Yields per unit area of all crops have grown sité&0,
due to the special emphasis placed on agriculturine
five-year plans and steady improvements in irr@ati
technology, application of modern agricultural pices
and provision of agricultural credit and subsidgsce
Green revolution. The food grain production incezhby

4 times, horticultural crops and milk by 6 timeshfby 9
times and eggs by 27 times since 1950-51. The ppunt
harvested a record 230 million tonnes of food grain
produced 6.87 million tonnes of fish and more ti&0@
million tonnes of milk during 2008-09. India ranks
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second worldwide in farm output. The country is the
world’s largest and the second largest producenaify
crops- the largest producer of milk, fresh fruit47 (
million tonnes accounting for 10% of the world frui
production) cashew nuts, coconuts, tea, gingemetc
and black pepper; second largest producer of whieat,
sugar, cotton, silk, peanuts, vegetables (81 millannes)
and inland fish and the third largest producerafifacco.
We also have the world's largest share of cattlé an
buffalo population. It was the result of harnessiogence

& technology that has heralded the Green, WhitegeBI
and Yellow revolutions in the country. The visible
indicators are: increase in per capita food andril
intake, decline in vulnerability of the Indian agritural
sector to the vagaries of the monsoons, contrgrizie
fluctuations, and changing profile of agricultureorh
subsistence to commercialization. The success bBas b
attained due to commitment of researchers & policy
makers and the sustained efforts of the Indian éasm
Concerns

Despite its excellent performance, particularly ingr
green revolution era (1965 — 2000), Indian agrigelt
today is not as productive, competitive, remuneeaéind
sustainable as expected. The biggest stakeholdbes —
farmers do not want to participate in its growth. A
national sample survey, conducted recently, shotvat
40 percent of the farmers want to opt out of tloeirent
profession (59th Round of NSSO). GDP per agricaltur
worker is currently around Rs. 2000 per month, Whie
only about 75% higher in real terms than in 1950
compared to a four-fold increase in overall real gapita
GDP. The majority of farmers are economically warffe
than the lowest-paid government employee. The geera
monthly income per household from cultivation hagio
reported as Rs.1, 578 for small farmers and R28,f8r
the big farmers as against the minimum salary ol®s
000 a month to the lowest-paid government employee
(Business Standard, 2008).

The widening disparity in per capita income between
farm and other than farm sector (the average inciome
the non-farm sector will be nearly five times witas in
agriculture), the very slow rate of growth in
agriculture(paltry 1.3 per cent annual growth in
agriculture production over the last 6-7 years)e th
declining profitability (farmers income rose by a&mly
0.28 per cent as compared to 4 per cent in otheorse
over the last 5-6 years), extremely weak socialsgc
arrangements, weakening family and community based
mechanism of social protection, lack of employment
opportunities, etc are some of the reasons fordesror
their children opting out of the agriculture predeon or
leading towards suicide. Every year over about @D,0
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farmers commit suicide out of despair over fallorgps
and high debt (India Today, 2007).
The task is becoming tough for the farmers due to:
shrinking natural resources- land area, water, ggner
inputs; smaller landholding size (70% below 1 hexia
2003 compared to 56% in 1982); degradation of kamdi
soil, increase in “Wasteland”; pollution of waterdapoor
returns. The ratio of agricultural land to agricudl
population has shrunk to 0.3 ha per person in Irdia
compared to over 11 ha per person in the developed
countries. The resources are therefore getting
marginalized and there is tremendous pressure tumaha
resources with diversion of agricultural land, wasad
labour towards industrial, urban and non agricaltur
sectors. “How to produce enough food without dipde
natural resources to feed the growing populatienbme
of the emerging requirements?” The grim situatisn
reflected in the quote by an eminent agriculturiergist
and the Chairman, National Commission on Farmers- D
M.S. Swaminathan “The farming sector is fast hegdin
for total collapse if no rapid remedial measures ar
taken”.
Contributing factors

The contributing factors could be: low
productivity- average yield in our country is geabr
30% to 50% of the highest average yield in the orl
declining public investment in agriculture- as a
percentage of GDP has dropped from 3 per centoionar
1.7% per cent in last five years; fragmented land
holdings; poorly maintained irrigation systems pied
with inefficient, unsustainable and inequitableoadition
of water; large agricultural subsidies are hammperi
productivity (budgetary subsidies to agriculturevéna
increased from around 3% of agriculture GDP in 1806
to about 7% in 2001-03 and fertilizer subsidy hassed
Rs.100,000crore), rudimentary market infrastructane
poor access to markets; poor application of teldyyo
good practices and value addition at farm gate;akwe
HRD base and almost non-existence of good extensio
services.
Targets
By 2020, India’s population is likely to be aroutd33
billion, and under the scenario of 5 per cent glokate in
GDP, the total domestic food grains demand will28d
million tones (mt) comprising 122 mt of rice, 103 of
wheat, 41 mt of coarse grains and 28 mt of pulses.
Similarly, during 2020, the demand will be 126-1880f
milk, 136-181 mt of vegetables, 68-98 mt of fruis3-
12.1. mt of meat and 9.5-18.3 mt of fish. To miet
estimated demand, the yield level over the basedger
yield (1994-95) is required to be enhanced by 136-1
percent. Considering these trends, National Agucal
Policy rightly envisages growth rate in excess pkfcent
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per annum in agriculture sector, which is highantleven

the highest decadal (1979-80/1989-90) growth rate
(3.54%) achieved so far. These growth targets @reet
achieved against the constraints of diminishingdlan
resources( it is estimated that area under wheatrian
cultivation is estimated to come down from 170 imill
hectares to 100 million hectares by 2020), incrensi
biotic and abiotic stresses, indications of deciméctor
productivity, threatened loss of biodiversity, matu
resource shrinkage and degradation, climate change,
tightening of IPR, intensifying competition (qugliand
cost) in International trade, widening economicauigy
besides burgeoning population.

Emerging Areas for Skill Development

The new emerging areas in agriculture include: mgree
food production, hi-tech floriculture, precisionrif@ng,
protected cultivation, farming system approach, raoiic
propagation, integrated natural resource management
gene management, integrated pest & nutrients
management, production of quality seeds and foomati
of national seed grid, watershed management, post
harvest management & value addition, application of
biotechnology, information and communication
technologies, geographic information system(GIS)
mapping, space technologies, and conservation of
biodiversity of plants, animals, fish and microbd@he
major potential of large new job opportunities st in

the activities related to diversification from cale to
oilseeds and pulses, watershed development forfedin
areas, horticulture, forestry, development of miedic
plants, animal husbandry, social forestry, processf
agro-forest produce, food processing, fishing, andrgy
plantations. The second green revolution is indeed
graduating from grain production to food processamgl
marketing, and development of vocational &
entrepreneurial skills among the farmers and ryoaith.

The growth target and priorities call for the deyghent

of agricultural human resources as an instrument of
national transformation.

Il. SKILL DEVELOPMENT IN THE AREA OF
AGRICULTURE
Weak Agricultural HRD Base
The concept of HRD in agriculture sector remainddra
cry for a considerable period, compared with indakt
and service sector. Its weak human capital base and
lopsided growth corroborates it i.e. - educatiorieiast
among agricultural laborers half of those engaged i
agriculture are illiterate proportion of educatedrkers
(secondary and higher levels) in profession iseqglow
(just 5% have completed Higher Secondary); only&-6
of the total graduates are catering to the agrceilt
system and ratio of Para-professionals to profeatsois
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quite low. The system does not exists for preparing
middle level human resource i.e. technicians/ stipers/
entrepreneurs. Even families operating farms noffes
from much smaller holdings and farming members in
such families are twice as likely to be illiteraie non-
farming members. Ensuring food security and farmer
welfare thus require support systems to extendhaolgy
and scale benefits in a sustainable manner to & hug
existing workforce in agriculture that lacks nomrfa
skills.

Non - Formal System

Under the non-formal system, the various Departaient
Ministries have established the training centreshsas
Krishi Vigyan Kendras (569 KVKs) and Jan Shiksha
Sansthan (earlier known as Shramik Vidyapeeths runde
the National Literacy Mission are offering arouné52
vocational courses, and provide support to NGOs for

running vocational training programmes), Khadi and
Village Industry Centres ( KVIC), community
polytechnics, state institutes of rural development

extension training centres, etc. The schemes adedci
are:  Agricultural Technology Management Agency
(ATMA), TRYSEM and PMRY. The outcome of these
training programmes is a mixed lot i.e. we havecsas
stories and cases with the marginal impact. Thera
paucity of literature and research on effectivenasd
critical condition for the success. The operationa
limitations under the non-formal system are: (gklaf
recognition, (i) programmes are not standardizgd,
lack of comprehensive and continuous evaluation of
learners, (iii) inadequate supply of teaching-l@agn
materials, (iv) inadequate supervision and momtpriv)
lack of regular orientation and training for instiars and
supervisions and (vi) inadequate linkage with défe
organizations and schemes. As a result, the patenft
non-formal system is not being realized fully.

Skill Development Based on Modular Employable
Skills (MES)

Very few opportunities for skill development are
available for the out of school youth and existivaykers,
especially in the informal sector. Most of the érig skill
development programmes are long term in nature.
Considering their educational, social and economica
background, it was concluded that the poor and less
educated persons cannot afford long term training
programmes due to higher entry qualifications and
opportunity cost. Consequently, a new framework for
Skill Development for the informal sector has been
evolved by the DGET (Directorate General of
Employment and Training — Ministry of Labour and
Employment) under the Skill Development Mission to
address the above mentioned problems. Modular
Employable Skilled (MES) development programme aims
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to equip people with marketable skills. MES would
benefit different target groups like workers segkin
certification of their skills acquired informallyyorkers
and ITI graduates seeking skill up gradation, eaclyool
drop-outs and the unemployed.

Investments in Agriculture

The agriculture sector has been starved of capiitare
has been a decline in the public sector investrirettie
agriculture sector. Public investment for narrowing
regional imbalances, accelerating development of
supportive infrastructure for agriculture and rural
development particularly rural connectivity will be
stepped up. A time-bound strategy for rational@atand
transparent pricing of inputs will be formulated to
encourage judicious input use and to generate ressu
for agriculture. Input subsidy reforms will be puesl as a
combination of price and institutional reforms tatc
down costs of these inputs for agriculture. Ressurc
allocation regime will be reviewed with a view to
rechannelizing the available resources from support
measures towards assets formation in rural sector.

A conducive climate will be created through a falde
price and trade regime to promote farmers’ own
investments as also investments by industries @indu
inputs for agriculture and agro-based industriesvale
sector investments in agriculture will also be emeged
more particularly in areas like agricultural resdmar
human resource development, post-harvest management
and marketing. Rural electrification will be givenhigh
priority as the prime mover for agricultural devyateent.
The quality and availability of electricity suppWill be
improved and the demand of the agriculture sectibbe

met adequately in a reliable and cost effective mean
The use of new and renewable sources of energy for
irrigation and other agricultural purposes will albe
encouraged.

Bridging the gap between irrigation potential cesaind
utilized, completion of all on-going projects, m@sttion
and modernization of irrigation infrastructure wmting
drainage, evolving and implementing an integratth p
of augmentation and management of national water
resources will receive special attention for augiingrthe
availability and use of irrigation water.

Il WOMEN IN AGRICULTURAL
DEVELOPMENT

The Women in Agricultural Development Directorate
(WIAD), is one of the seven Technical Directorabéshe
Ministry of Food and Agriculture (MOFA).
Dr Mrs Mary Opoku Asiama — Director, WIAD
Vision & Mission
A highly professional and competent Public
Institution that supports livelihood and well

o4
<
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being of especially women in the agricultural
sector.

To develop effective policies and programs that
promotes delivery of improved technologies and
information on agricultural production and post
production in an environmentally sustainable

manner.
Functions
> Improved nutrition interventions: bio-
fortification, food fortification, food enrichment,
nutrition education in relation to food
production, post production and food
consumption.
> Value addition to agricultural produce: food
processing and preservation
> Food safety along the agricultural value chain
(eg safe production and handling of exotic
vegetables, cottage level processing, etc)
> Resource management (farm, home, processing
site)
» Gender mainstreaming of all agricultural
policies, programs and projects
V. NEW AGRICULTURE POLICY

Agriculture is a way of life, a tradition, whichorf
centuries, has shaped the thought, the outlook;uhare
and the economic life of the people of India. Agliare,
therefore, is and will continue to be central td al
strategies for planned socio-economic developmetiteo
country. Rapid growth of agriculture is essential anly
to achieve self-reliance at national level but afeo
household food security and to bring about equity i
distribution of income and wealth resulting in @pi
reduction in poverty levels. Indian agriculture haice
Independence, made rapid strides. In taking theuann
food grains production from 51 million tonnes inrlga
fifties to 206 million tonnes at the turn of thenbary, it
has contributed significantly in achieving selffatiéncy

in food and in avoiding food shortages.

Over 200 million Indian farmers and farm workerséa
been the backbone of India’s agriculture. Despéeirig
achieved national food security the well being bé t
farming community continues to be a matter of grave
concern for planners and policy makers. The
establishment of an agrarian economy which endones
and nutrition to India’s billion people, raw magds for
its expanding industrial base and surpluses foroesp
and a fair and equitable reward system for the ifagm
community for the services they provide to the styi
will be the mainstay of reforms in the agricultgextor.
The National Policy on Agriculture seeks to actzmlihe
vast untapped growth potential of Indian agricw@fur
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strengthen rural infrastructure to support faster
agricultural development, promote value addition,
accelerate the growth of agro business, create

employment in rural areas, secure a fair standfliging

for the farmers and agricultural workers and their

families, discourage migration to urban areas aice the

challenges arising out of economic liberalizationd a

globalisation. Over the next two decades, it aionattain:

The Salient Features of the new Agricultural Policy

are

% Over 4 per cent annual growth rate aimed over
next two decades.

< Greater private sector
contract farming.

+«+ Price protection for farmers.

% National agricultural insurance scheme to be
launched.

« Dismantling of restrictions on movement of
agricultural commaodities throughout the country.

« Rational utilization of country's water resources
for optimum use of irrigation potential.

s High priority to development of animal
husbandry, poultry, dairy and aquaculture.

« Capital infow and assured markets for crop
production.

< Exemption from payment of capital gains tax on

compulsory acquisition of agricultural land.

Minimise fluctuations in commaodity prices.

Continuous monitoring of international prices.

Plant varieties to be protected through a

legislation.

% Adequate and timely supply of quality inputs to

farmers.

High priority to rural electrification.

Setting up of agro-processing units and creation

of off-farm employment in rural areas.

participation through

KD

%

o,
°n

o,
°n

>

5

%

5

%

V. CONCLUSION

Importance of agriculture sector in Indian economy
cannot be undermined. The sector along with its
significant achievements in form of Green, Blue and
White revolution has developed certain stress point
over a period. The human resource base for the
agriculture sector is weak and there is a growiag g
between scientific know-how and field levels do-how
This knowledge deficit should be overcome speeidily
order to enhance the productivity and profitabitifythe
small farms. The ODL can play a pro-active role in
successful implementation of the Skill Development
Mission through interventions like: development of
competency based curricula and multi-media training
modules, designing and implementing the testing and
certification  mechanism and development of
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qualification framework. It can also facilitate ¢neating
a value added ICT enabled system. Implementation of
skill development mission in area of agricultureotigh
ODL shall ensure wider participation in equity mode
“Give a man a fish and you feed him for a day. Tedt
a man to fish and you feed him for a lifetime." --
Chinese Proverb.
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