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ABSTRACT

The objective of the paper is the assessment of sustainable issues of food crops and sustainable development in
Himachal Pradesh. The approaches for assessing the agriculture sustainability in terms of growth, instability and equity
are generally the most listed indicators of agricultural Sustainability. Sustainable indicators are Quantifiable and
measurable attributes of a system that are judged to be related to its sustainability. Sustainability indicators have
multidimensional attributes- economic environmental and social. In this paper an attempt has made to estimate the
relative shares of growth of area and yield to the growth of output of major food grains in Himachal Pradesh for the period
1980-81 to 2015-2016 and further it is split into two sub periods, period I 1980-81 to 1997-98, period II 1998-99 to 2015-
2016. Further, Instability, in agricultural sector, which measures the range of variation in different dimensions; it may be
in area of cultivation, yield or production. Here it has been shown, the range of instability in production among different
crops in Himachal Pradesh. The result of instability analysis as per hectare yield of total food grains (3.017) showed
higher instability in comparison to other crops in both the third sub — periods. Due to instability the rural inequalities are
increasing and employment opportunities are shrinking. Therefore, Govt. policy should accord highest priority to take
steps to make most efficient use of resources to deal with sustainability issues.

INTRODUCTION

The term “sustainable development" was popularized by the
workoftheworldcommissiononenvironmentanddevelopment
inmid 1980s,butitsorigindatesbacktotheeighteen centauries
when forestersin Europe used the world “sustainable “to voice
their concern for clear cutting method of logging.
Environmental concernsgainedinternational attentionduring
the Brundtland commissionand adocument emerged fromthe
Brundtland Commissionentitled“Our commonFuture“in 1987
inwhich sustainable development was defined as meeting the
needs of the people today without jeopardizing the needs of
future generations (WCED,1987). The term sustainable
development implies a long-term view of development and
environment integrity.

Sustainable agriculture has been defined as “the successful
management of resources for agriculture to satisfy changing
human needs while maintain or enhancing the quality of
environment and conserving natural resources.”The
agriculture in Himachal Pradesh has undergone some
significanttransformationinrecentpast.Agriculture sectorhas
contributed 14.95percentofthenetstatedomesticproductand
helped the state economy to proposed the overall economic
growthto8.1percentduring2015-16 (GovernmentofHimachal
Pradesh, 2018). As compared to the other states of India,
Himachal Pradesh hasvery high proportion of workers (62.00)
who directly depend on agriculture for their livelihood. The
share of cultivator population has declined from 63.25 to 50.17
percentwhilethatofagriculturallabourshasincreasedfrom3.30
per cent to 3.81 per cent between the period 1991 to 2011
(Government of Himachal Pradesh, 2016). Although there is a
natural transfer of workers from agriculture sector to non-
agriculture sectors taking place. High dependence of workers
on this sector has resulted in lower labour productivity growth
compared to no-agricultural sector. However, it is important to
analyse the growth rates of selected crops and contribution to
overall agricultural growth in Himachal Pradesh. Agricultural
growthledbyriseinyieldissustainableinthelongtermwhiletoo
muchofinputintensificationmayaffectthe conditionsofnatural
resourcessuchaslandandwater.

Instability, in agricultural sector, which measures the range of
variationindifferentdimensions;itmaybeinareaofcultivation,
yield or production. Here it has been shown, the range of
instability in production among different crops in Himachal
Pradesh.Inotherword,thisstudyintendstomeasuretheextentof

l

instabilityinthe productionofmajorcropsinthisstate.Thereare
many studiessuchasRao (1975),Dharm Narain (1976), Mehra
(1981),Hazell (1982), Raoet al (1988), etc, havepointed out
that the new strategy of agri-cultural productionbased on
high-yield varieties (HYV) seed-fertiliser technology has
contributed to thegrowthin production and productivity. At
the sametime they have also pointedout thatthisgrowth has
been accompanied with theincrease in the output/yield
variability(R.Shimar2014).

Inoverall debates onthe sustainable development,agriculture
sector is often at the centre of discussion due to the obvious
environmental problems associated with farming activities,
Sustained growth in agriculture production and productivity is
essential for overall stability of the economy. Sustainable
agricultureisanelusiveanddifficultconcepttodefineprecisely.
Sustainable agriculture has been defined as “the successful
management of resources for agriculture to satisfy changing
human needs while maintain or enhancing the quality of
environment and conserving natural resources” (Food and
agriculturalOrganization1989).

Thepaperisorganizedinfivesections.Thefirstsectionprovides
introductionofthestate Thesecondsectionprovidesobjectives,
dataand methodology.Inthe thirdsection presented resultand
discussion and along with the trends in agricultural growth in
area yield and output in Himachal Pradesh. The fourth section
discusses instability of agriculture crops and rural equity.
Concludingremarksaremadeinthelastsectionofthestudy.
II.ODbjectivesoftheStudy

1 Tostudythe cropspatterninselected food crops Himachal
Pradesh
2.Toestimatethecompoundgrowthratesofarea,productionand
yieldofmajorcropsinHimachalPradesh.

3. ToanalysetheinstabilityformajorcropsinHimachalPradesh.

Data Sources

The study entirely based onthe secondary data compiled from
various published sources of Govt. of Himachal Pradesh,
Directorate of Land Records and Economic and Statistics
Department. The state has a diversified cropping pattern in
differentregionsdependinguponagro-climaticconditionsand
henceallthemajorcropsandcropgroupshavebeenselectedfor
the presentanalysis.The selection of crops and crop groups for
thestudyisdictatedbytheavailabilityofdata.The presentstudy
isconductedforwholeHimachalPradeshfortheperiod1980-81
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to2016-17.Theentirestudyissplitintotwosubperiods,periodl:
1980-81 to 1997-98: period II 1999-99 to 2015-15 and overall
period:1980-81t02015-16.

METHODOLOGY

GrowthrateTrend:
Agriculturedevelopmentofaregioncanbedeterminedthrough
measuring the growth in area, output and productivity of the
particular region. In the present analysis, compound growth
ratesofarea,outputandyieldofthemajorcropsandcropgroups
foreachperiodismeasured.Ifthetime-seriesdataareavailable
atdiscretepointsoftime (asisusualineconomictimeseries)itis
thanpossible to determine growth rate by using the compound
interestrateformula:

Y=loga+tlogb CGR=(antilogb-1)x100

or r =[(antilogb-1)*100]=Compound growthrate (inper
cent)

This may be expressed in percentage term by multiplying r by
100.

r = refers to percentage rate of compound growth rate of area/
production/yieldcropperannum
t=time period in year

To test whether ,,r” differs from zero significantly, its standard
errorhasbeencalculatedusing
SE®=

100 /Lagel0%E"

t=1logrz

EP=ilegrvom o0 —(log B)2YE_,(t—1)2

@Y (t—1)2

Where _t" follows student™ t"-distribution with (n-2) degrees of freedom.

INSTABILITY

The agricultural instability can be measured by different
methods, such as the coefficient of variation (CV), dispersion,
Cuddy Della Valle Index (CDI), etc. The present study applies
the for measuring the instability as an exponential index.
IXEXP is obtained, by fitting an exponential time trend to the
crops output, yield and Area. The equation of the exponential
trendedis written as:

Y. =ae™u,

Log (Y,)=loga +b,tlogu, (t=i............. n)

Where (Yit) is the crop output of period -Iin time t, t represents
time,anduisthedistributionterm.OrdinaryLeastSquaresisthen
usedtoestimatetheequations.IXEXPmeasuresdeviationsfrom
aconstantgrowthratetrendline.

IXEXP=100/Y [ X (Va- 48P0 2 /n-2 12
Y being the mean of Yi

Since we wishprincipally to consider period wise variability in
crop productionyieldandarea.Thisestimationmethodhastwo
advantages. Firstly, the error terms, expressed as natural logs,
giveapercentageestimate ofthe degreeofinstability.Secondly
it helps in disaggregating the components of instability. If a
growth curve is estimated for each components of particular
aggregate variable, it can be seen that the weighted sum of the
residuals closely approximates the residuals of the aggregate
growth curve. These results it can be extremely useful in the
analysis of the components of instability. Moreover, most of the
policy decisions, on the long-term basis, are taken in terms of
growthratesratherthaninabsoluteincrements.

Also, to test the change in variability of area, yield and output
between the two periods, F-ratios are calculated using
variances in period I and II calculated from nl and n2
observations respectively.Thenratio:

g2+
Where,CGR=Compoundgrowthrate
Y=timeseriesdataofarea/production/yieldofcropconcerned CF=-—
in the year a2
. G 22
a=intercept
b=1+1/100

Residual Sum of Squares

Where ¢ 22=

Degrees of Freedom

Is distribution as F — distribution with nl-2 and n2-2 degree of freedom.

RESULT AND DISCUSSION

CROPPING PATTREN IN HIMACHAL PRADESH

Agriculture is foundation of Himachal Pradesh. During the last
threedecadesagriculturalsectorwitnessedatransformationin
favourofhighvaluecrops(Sharma2005).0Oneofdynamicfactors
contributing to structural changes is State Domestic Product
(SDP)andemploymentischangeincroppingpatternstriggered
by market opportunities and demand factors.

Source:

1)StateStatistical AbstractofHimachal Pradesh,Departmentof
EconomicsandStatistics.

2). Statistical Outline of Himachal Pradesh, Department of
Economics and Statistics

Below tablel revealed the decline of 2.65 per cent area under
cereals over the period 2000-03. The Data exhibits that 84.35
per cent of gross cropped area in the state was under food
grains in the year 2010-13. This indicates the dominance of
food crops cultivation in the state.Wheat is the leading crop in
the state occupying around 37.92 per cent of cropped area,
followed by Maize (31.59), rice (8.16) per cent. The share of

Table. 1 Share of Area under major crops in India (Area in hectare)

Crops 1990-93 2000-03 %change [2010-13 % change

\Actual Percent |Actual Percent over1990-93 |Actual Percent over 2000-03
to 2000-03 to 2010-13

Wheat 378947 38.71 362879 38.21 -4.24 357155 37.92 -1.58

Maize 314427 32.11 299712 31.56 -4.68 297517 31.59 -0.73

Rice 83343 8.51 81767 8.61 1.89 76857 8.16 -6.00

Barely 28133 2.87 25419 2.68 -9.65 22021 2.34 -13.68

Total cereal 825802 84.34 783536 82.52 -5.12 762765 80.99 -2.65

Total pulses 41210 4.21 30260 3.19 26.57 31601 3.35 4.43

Total food grain 863898  [88.23 813796 85.71 -5.80 794386 84.35 -2.38

Total vegetables and fruits (71034 7.25 96056 10.12 35.22 109134 11.59 13.61

Total food crops 046498 96.67 918584 96.74 -2.95 912888 96.93 -0.62

Total nonfood crops 35449 3.62 30912 3.25 -12.80 28863 3.06 -6.63

Gross cropped Area 979034 100.00 949496 100.00 -3.01 941751 100.00 -0.81
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pulses ant total fruits and vegetables in cropped area are 3.35
percentand 11.59 per centrespectively.

Area under wheat, maize, rice and barley has shown
decreasing trends whereas converse is true in case of pulses,
fruits and vegetables. There has been a remarkable shift in
area under fruit and vegetables. It has increased by 13.61 per
cent during the period, thus increasing the proportion of fruits
and vegetable to total cropped area from 10.12 per cent to
11.59 per cent.

Agriculture Crops Growth rates in Area, Yield and
Production wise in Himachal Pradesh

Agriculture plays important role in the growth of the state
economy in terms of employment generation to rural
workforce.The growth rates of area, output and productivity of
different crops in Himachal Pradesh over the two periods of
time and overall period are presented in the following tables.
Rice is an important kharif crop in the state occupying about
9.63 per cent of total food grains area and contributing about
7.95 per cent to total food grains output of the state during
2015-16 (Statistical Abstract of Himachal Pradesh 2016-17).
The two most important rice growing districts of the state are
Kangra and Mandi.The results reported in Table 2 showed that
during the entire period (1980-81 to 2015-16) under study, the
areaunderrice declined at the rate of negatively 0.79 per cent
per annum while yield of the crop has increased significantly
atthe rate of positively 1.84 per cent per annum for the state as
awhole.

Note: **%, **%, *indicates statistically significantatthel, 5
andlOpercentconfidence levelsrespectively.

Source: Annual Season and Crop Reports of Himachal
Pradesh,variouspublications.

Cereals dominates cropping patternin Himachal Pradesh and
covered 96.04 per cent of the state's total food grains area and
contributes 95.24 per cent of total food grains productioninthe
year2015-16 (Statistical Outline of HimachalPradesh,2017-18).
The state witnessed significantly positive output and yield
growthduringallthe periodsunder study.There was decline in
areaofcerealsunderperiodllandoverallperiodlIIl.
Areaunderpulsesinthe statehasbeenreportedtodeclineata
highrateofnegatively2.21percentperannumduringperiodlIIl.
Whilehighlysignificantgrowthratewasfoundincase ofyield of
the magnitude of 2.06 per cent per annum and caused output
growthtobepositiveofthemagnitudeof4.82percentperannum
for the whole state. During period I pulses witnessed negative
trendinrespect.

INSTABILITY ANALYSIS
For analysing instability question only major crops have been

takenupfordiscussionandanalysis.Toestimatetheinstabilityof
agriculture sector in Himachal Pradesh, the study broadly
coveredtheperiodofthirty-sixyearfrom1980-81t02015-16and
further divided into two sub period i) pre -liberalization phase
(1980-81t01997-98)andii) postliberalizationphase (1997-98to
2015-16).

Theinstabilityinproductionofsevenmajorcropsincludingtotal
cereal productionare presentedintable3,the perhectareyield
ofbarely, total cereals rice, maize and total food grains showed
higherinstabilityincomparisontoothercropsinboththetwosub
—periods.

Note:O-output,Y-Yield, A-Area *,**indicatesstatistically
significantatthe5andlpercentconfidencelevels

Source: Annual Season and Crop Reports of Himachal
Pradesh, various publications.

In overall Il period, the yield of total food grains (3.017 per
cent), followed by rice (0.214per cent), wheat (0.223 per cent)
hasregistered the highest degree of instability. The instability
in the production under rice, maize, pulses and cereal have
increased in the second (II) sub-period and it increased
further for maize, wheat and barley but it declined for the
remaining crops. The instability in the area under rice, maize,
cereal, pulses and total food grains have increased in the
second sub-period. For all crops in the III period, there has
been continuous decline in the instability over the period
expect remaining Maize.

Instability drives poor people below the line of minimum
subsistence in bad times as this reduces their ability to plan
for the long term and leads them to assault environment. The
extension of cultivation to areas with fragile environmental
resources has further contributed to higher yield instability.
In so far as instability is an attribute of unsustainable growth
and this should be a cause of concern. It has been observed
that the increased instability is not due to new technology
itself but rather due to its application in less and less
favourable conditions as it is extended from areas of assured
irrigation to rain- fed areas.

RURALEQUITY AND SUSTAINABILITY

Issue of inter-generational and intra- generational equity lie
with some aspects of the one essential characteristics of
sustainable agriculture and are generally found conflicting
with the development strategies. Inter- generational equity is
at the core of the definition of sustainability, whereas intra-
generational inequality is the main force driving ecological
degradation. Productivity and stability are pitted against each

Table 2. Compound Growth Rate of selected Food Crops in Area, Yield and Output Wise in Himachal Pradesh

Crops Period-I1(1980-81t01997-98) Period-1I(1998-99t02015-16) Period -III (1980-81t02015-16)
1A ©] Y 1A ©] Y 1A [©) Y

(Wheat -0.93 3.58 3.17***  1-0.59 1.02 1.43%* 0.24 2.15%%* ]1.60%**
Rice -0.65 0.91 0.76* -0.91 0.64 1.97%* -0.79 0.87* 1.84%%*
Maize 1.12%%*%  2,93%%* 1.48%**  1-0.35 0.90 0.53 0.36% 1.71%%* |1.28%**
Cereal 0.47 2.68%%* 1.25%**  1-0.53 0.82 2.02%** -0.10 1.58**  10.98
Barely -2.09 -0.92 2.24*%**%  |-2.15 0.10 1.02 -2.21 -0.01 1.54
Totalpulses -2.61 -1.53 0.10 -1.40 6.25 7.4T%%% -2.26 2.06%%*  |4.82%*%
[TotalFoodgrains 0.26%* 2.59%** 2.40%**  1-0.57 1.01 1.43%** -0.23 1.63%*  |1.78%%*

Table :3 Instability index of crops output in Himachal Pradesh

Crops [Period-I(1980-81t01997-98) [Period-II(1998-99t02015-16) Period-III(1980-81t02015-16)

o Y A ©) Y A ©] Y A
Wheat 0.033 0.565 74.877** |0.035 0.283 18.842*%*  [2.131%* 0.223 1.053
Rice 0.028 0.533 0.014 0.132 1.175 2.075* 0.030 0.214 2.251%
Maize 1.977* 0.045 3.146%* [3.159% 1.332 21.074**  [2.162* 0.012 75.631%*
Cereal 0.42 0.123 0.022 3.151% 0.551 16.799**  |0.170 0.065 2.393*
Barely 1.62 0.037 2.293**  10.002 0.119 22.661%%  [2.415%* 0.017 1.477
Total pulses 0.161 0.039 0.218 0.323 0.119 17.329**  10.078 0.065 0.0179
[Total Food grains|0.028 0.027 1.681 0.023 0.977 22.726%*  0.011 3.017** 1.185
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other in order to achieve sustainability and equitability and
vice- versa. Greenrevolution technologies helped in
enhancing productivity, but they are associated with low
sustainability and equitability.

The general measure of rural equity, the pattern in the
distribution of land holding in Himachal Pradesh has been
considered first because land, being the prime asset of an
agriculturally dominated society, like rural Himachal
Pradesh, is the major source of income for the rural people.
More than nine lakh farmers of Himachal Pradesh cultivated
about 9.55 lakh hectares of land with an average operational
land holding of 0.99 hectares (Agriculture census 2010-11)

HimachalPradeshagricultureissufferingfromsomestructural
deficienciesontheonehandanddistortioninagrarianstructure
on the other. Inequality in asset distribution impliesinitially
poverty for the deprived.In the table description the Marginal
farmers constitute about 69.78 per cent in the farming
community and operate up to 28.63 per cent of area.The
increasingpressure of populationonagriculturehasresultedin
phenomenalriseinthenumber of marginalandsmallholdings
asincreasingproportionoflandlesslabour.Therefore,giventhe
presentagrarianstructure,thehighinputagriculturealsoneeds
externalinterventiontoachievetheobjectiveofequitability.Itis
seen that inequality in the distribution of land ownership has
increasedfrom0.55in1981-82t00.64in2003-04.

CONCLUSION

In this paper an attempt has been made to assess the
sustainabilityofagriculturalcropsinHimachalPradeshinterms
of growth, instability and rural equity. The long-term growth of
totalcerealoutputhasbeenaboutl.00percentperannum.There
are clearindications of decelerationin growthrate inalmostall
the crops in period II. The foregoing analysis clearly
demonstrated the declining trend in area for all cropsis mainly
attributable to the shifting of area in favour of fruits, floriculture
and off-season vegetables which have become attractive and
more remunerative alternatives for increasing income and
generatingemploymentinthe temperate regions of the state of
HimachalPradesh.Itisworthmentioningthatasmallshiftincrop
pattern to a suitable crop can lead to tremendous increase in
output and income of the farmers. Increasing trend in yield is
attributable to high yielding varieties, use of fertilizers;
expansion of irrigation, modern farm practices coupled
biological packages and state policy regarding agriculture
sector.

The result of instability analysis indicated that the state level,
period III showed higher magnitude of instability indexes
particularly in respect of total food grains crops. Stability in
production and yield for wheat and maize in the state after the
adoption of newtechnology refuted the widely head beliefthat
increased instability is a necessary consequence of higher
growth.The above discussion has shown that rural inequalities
are increasing and employment opportunities are shrinking.
The high input base growth is not sustainable and is becoming
more expensiveandlessefficient.Policyshouldaccordhighest

priority to take steps to make most efficient use of resources to
deal with sustainability issues. Further there is need for
identifying efficient means of dealing with the equity problem.
Educationandawarenessmaybeusedtomakehillfarmermore
sensitive to the environmental impact of their operations.
Marketed human input is a pre requisite of any sustainable
system rather than just opting for yet more machine power.
Therefore,humanresource developmentshouldbeatthe top of
agendainthedevelopmentplanning.

REFERENCES

«  Blewitt,j(2008),“Understandingsustainabledevelopment” Earthscan,London.

+  Kumar,p.Kumar and Mittal s. (2004), " Total Factor productivity of Crop Sector
in the Indo-Gangetic Plain of India : Sustainability Issues Revisited ," Indian
Economic Review,Vol.19,6,pp 607-621

+  Government of Himachal Pradesh (2018-2019) Economic Survey of Himachal
Pradesh, Economic and statistics Department, Shimla.

+  Kaushik K. Karol. S and Hartta( 2008), “ Sustainable Development: Evidence
From Himachal Pradesh' Agriculture ,Indian economic Association.

+  World CommissionOnEnvironment and Development (1987), Our Common
Future, Oxford University Press, New York.

+  Govt.of Himachal Pradesh (2018-19) , Economic Survey of Himachal Pradesh,
Directorate of Economics, planning Department.

+  Govt. Of Himachal Pradesh(2016) Directorate of Economics and statistical
outline of Himachal Pradesh, for variousYear.
Kalamkar (2003) ,"Agriculture development and source of output growth in
Maharashtra State ," ArthaVijana,Vol.25,No.3&4.pp 297-324
GanjeerP.,SagarD.andM.L.Lakhera (2018) Distribution of Area, Production
and Productivity of Maize in Different Districts of Northern Hills of
Chhattisgarh,India ,Int.].Curr.Microbiol.App.Sci (2018) 7(8):2434-2441
Sharma k. (2004), “ Agriculture development and crop diversification in
Himachal Pradesh: Understanding the patterns, process determinant and
lessons,”Indian journal of Agricultural economics, vol.60,no, pp.-71-93.
Lynam ].K. and R. Hardt(1989), “sense and sustainability ; sustainability as an
objective in international agricultural Research ," Journal of agriculture
Economics,vol.3,no.4,pp381-398
Paroda, R. S. (1996), Sustaining the green revolution: New paradigms, in: B. P.
Pal Commemoration Lecture, 2nd International Crop Science Congress, 22
November,New Delhi.
Kuznets, S. (1986), Modern Economic Growth: Rate, Structure, and Spread,Yale
University Press,New Haven.
SihmarR.(2014) Growth and Instability in Agricultural Production in Haryana:
A District level Analysis, "International Journal of Scientific and Research
Publications,Volume 4,Issue 7,July 2014

TABLE:4 DISTRIBUTION OF LAND OWNERSHIP IN HIMACHAL PRADESH 1990-91& 2010-11

OperationalFarmsize (in1990-91 2010-11
Hecht.) [Percentageofoperational |[Average operational AreaPercentageofoperational|Average operational Area|
(Hecht.) (Hecht.)

Holding \Area Holding IArea

Marginal(Below1.0) 63.82 21.26 0.40 69.78 28.63 0.41

Small(1.01-2.00) 19.96 23.29 1.41 18.17 25.55 1.40

Semi-medium 12.26 25.51 2.74 8.83 24.14 2.71

(2.01-4.01)

medium((4.01-10.00) [4.29 20.32 5.73 2.87 16.39 5.67

Large(10.01andabove) (0.67 9.61 17.65 0.34 5.29 15.45

|Allsizes 100.00 100.00 1.21 100.00 100.00 0.99

of Himachal Pradesh

Source: Economic survey of Himachal Pradesh 2017-18, Department of Economics and Statistics Government
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