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THE ADOPTION OF NEW CROPPING TECHNOLOGY

IN NORTHERN PAKISTAN
ABSTRACT

This paper is a preliminary investigation of the adoption process for high yielding varieties of
wheat in Gilgit District, Northorn Areas of Pakistan and of the farmer’s relationship (o his
socio-economic enviranment, By viewing the farm-honsehold as n producer, consumer and
resource owner, it becomes possible to enbince knowledge of the characteristies of the fanm.
household which influence the adoption rate of HYVs, A simultaneous equation model was
developed and estimated, The resilts are consistent with the view that farm-household decisions
about the degree of adoption of high yielding vardeties are closely linked to decisions regarding
levels of family labour used, of f-farm incomie, and planting time in wheat prochaction,

I, THE PROBLEM — SLOW GROWTH AND "NEQUITY
L.l Introduction

In developing countries, there is growing concern about issues relating to the failure to
achieve the potential for growth , resulting from the adoption of high yielding varieties (HY'V)
and technology transfer and the likelihood of inequity in the distribution of attendant benefits,
The problems faced by policy-makers promoting adoption are further compounded when the
community under investigation has a low literacy rate, strongly imbedded traditional agricultura)
practices and socio-economic configurations which may be infmical to technological change.

[n a number of studies researchers have examined the impact of adoption of HYV on
productivity and output in different environments. In most of these analyses, the authors assert
a high rate of return to the adoption of high yielding varieties, and there is strong advocacy for
an increased agricultural extension effort (Ruttan, 1982, Ayer and Schuh, 1972). While many
of these studies have made valuable contributions to our understanding of the processes of
adoption or non-udoption of high yielding varieties, the kind and quality of information,
generated from these analyses remain inadequate as practical bases for policy-makers in their
design und implementation of polices.

The deficiencies of these studies are two-fold, First they fail to address the basie
question, "Why s the diffusion of HYV slow, compared with the rapid diffusion of other
agnicultural technologies, such as fertilizers, tractors and threshers?” Second, most of these
studies Fail to provide insights into the mechanisms of linkages between the adoption process
and the relevant economic entities of the farm houschold (Pradhan and Quilkey, 1983),

The wm of this paper is 1o attempt to explain these lacunac in understanding the
adoption process and to improve understanding of the adoption of new wheat cropping i
technology in the farm economy of developing countries, in particular, in the Northern Areas of
Pakistan,!

1.2 The Study Area
Gilgit District, the aren under study in Northern Pakistan, is a mountainous region

(Figure 1) and wheat is the major crop. The average land-holding is about 108 hectares (ha) of
which ane half is normally planted 1o wheat, between November and March and harvested from

b Northern Arens of Pakistn (Northern Pakistan) is comprised of thiee districts: G, Chitral and Balustan,
The region has a special status and is under the direct control of the Federal Government of Pakistan.



the middle of June to mid July, depending on the erop variety? and climatic conditions (Mir,
Beg, 1986), Wheat Is of critical imgam:we. It is the staple food of the people, supplying 72
per cent of calories and proteins in the avernge meal, pringipally in the form of chappati and
nand (CIMMY'T, 1989), Wheat Is important not only because of its contribution to human
consumption, but beeause of its role In tiie crop livestoek imeraction (Abmad, et.al, 1988)
through the use of the wheat-straw or 'bhusa’ as fodder and the use of farmyard manure
which is applied to improve the flexibility and texture of the soil of the region. Hence there
exists u significant interaction between wheat and the rest of the farmer's subsistence system,

In the last iwo decades the Northern Areas of Pakistan, have been Introduced to many
technologies including HY'Vs of wheat. However, the adoption rate of these HY Vs hins been
relutively slow, in sharp contrast to the rate of adoption of the fertilizer component of the
technological packuge (Figure 2), The gypo&hem addressed in this paper have emerged from
this single key question: Why has the adoption of HY Vs proceeded so slowly, relative to that
of feptihizer? This c{uastmn led to hypotheses about spectalisation in either traditional or high
vielding varieties, In explaining specinlisation by farmers actoss wheat varieties, one can lirgue
that the availability of information on the new technolagy, in particular, high yielding varieties,
and the houschald ability to process that information significantly affects the rate of adoption,
A further argument considered as one of the hypotheses to be tested s that, male-ou migration
for off-farm employment in winter has substantially retarded the adoption rate of HY Vs,

The preliminary analysis of this study indicates that the opening of the paved
Karakoram Highway (KKH) between Gilgit and the rest of Pakistan, on the one hund
improved inpui availability and enhanced the efficiency of agricultural marketing, On the other
hand it Facilitated the transport of wheat, flour and other items of daity use (Hussain, 1988)
from the plains to Gilgit. Simultaneously, the opportunities for employment in non-agricultura)
activities have multiplied. This reflects improve supply conditions (for all inputs) which
dominated the period between the o ening of KKH i 1978 and the current survey in 1990,
while the dechning relative profitability of wheat farming sine then has nffecred investments in
all innovative decisions inclucing those concerning adoption of HY Vs,

1.3 Organization Of The Paper

The discussion in Section 1, helps set the stage for the theoretical and empirical parts of
the paper Section 2 gives a brief overview of the theory of agricultural household models. In
Secuon 3, the empirieal model 18 specified and its parameters are estimated. The summary and
conciusions are presented in the [ast section of the paper.

g

Crop vanety: (1) High yield variety are normally plamed nfter mad-December and haevested by June. HYV
have i short matunng peried, (i) Tradutional varieties require g fong miturmg dueaton, they are planted

. September/October and harvested in June/uly,

} Chappab and ran: two wlegvened bread roducts,

T Wheat-straw (bhusa) 1s the major feed for ivestock, purticiarly over the winter-spring perod in the Northern
Areas of Pakistan. Manure is used as fertiliser and antmal denft pawer is used for wheat growing, plonghing
and theshing respectively, ,

KKH: Karakoram Highway also known as friendstip highway. links Chin and Pakistan. This highway
was opened for troffic in 1978,



il ian, ﬁﬁum

FIGURE 11 Map of Pakistan

Sourcy: Pukistan Tourism Developmwnt Corporation, Government of Pahistan,
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2, THEORY AND THEORETICAL MODEL
2.0 Overview of Agricultural ﬁmis«:’imw: Maodels « The Theory

Analysis of choice between work and leisure in terms of subjective equilibrium as the
base for the integration of production and consumption hns its origins with Chayanoy (1925)
and a succession of luter works by Tanaka Ewﬁ ajima (1957), Mellor (1963, 1969), and
Fisk und Shand (1969) and the reinterpretation of Chayanov's work by Millar (1970),

Subjective equilibrium theory embodies the notion that block recursive peoduction and
consumption declsions cannot be inferved i genernl without ignoring the dual role of time
endowment s o camwwdi{{ which is utility yielding and as a productive factor, labour. The
nppropriute perspective is that adapted by Thurow (1983) who polats out that untike other
factors of production tabour cannot be separited from its supplier, In addition, certain kinds of
labour ure preferred to others, Consequenty, labour’s productivity is determined not only by
technology but s Influenced by motivition and preferences. With sueh o view of labour, it may
be argued strongly that separation of production and consumption is not valld and that 'where
there is motivation for holding resources as other than productive fagtors non<joint production
and consumption is untenable’ (Prachan and Quilkey, 1991),

The rationale for both the subjective equilibrium approach and neoclassical theory iy
utility maximisation. In Chayanov's work, however, the opportunity set lms as o charneteristic
a non-linear constraint in the form of a production function, Whereas in the neoclassical model
prices are tixed, in the subjective equillbrium model prices are set hy usage levels so that
commodity non-market (shadow prices) are dependent not only on factors on the supply side
such as land, eapital and information but, as well, on fators such as family size and
composition,

Housghold behaviour, aceording to subjective utility theory, is considered to be an
imeraction between a produgtion funetion and a utility funetion. In an environment in which
exchnnge prices are poor determinints e household behaviour and, where shadow prices are
determined by usage levels of commodities, household behaviour with respeet o production
and consumption is properly regarded as interdependent,

The theoretical and methadological precursor to the model cm;lﬂ@yed in this study is that
proposed by Pradhan and Quilkey (1991). The buse theoretieal model they propose is
presented below,

2.2 Pradhan and Quilkey (Q) Model®

The buse theoretical foundation of PQ models is the three functional relationships which
charagterises fann-household decision-making process in developing countries.

The first functional relationship is the farm output function which is implicitly speeified,
to charaeterise farm-household in developing countries as:

U = G *+ Gy = Bl Ings Cpo XD @.h

where ¢, Is the level of production: g is the level of consumption: qy, I8 the murketed surplus:

ey Tng e Tabour supply and hired lubour demand, Cp represents the cash inputs, 7 is the extent
u? nw tcuhnolggr adoption as measured by the proportion of land allocated to the new
technology and xi are other relevant exogenous varinbles. While F stands for an output
:’}mctiinn cembining two separate technologies which Is different to the coneept of a produgction
unction,

4 Pradhan and Quilkey (Q) model is presented hers keeping the notations unchinged.



The seeond relattonship i the utilitymnéti@h which is specified nst
U= Ul My g gt Gl (2.2)
In this utllity function an additional factor M is Ine il other
consumption goods besides the subsistence good whish is produced and consumed by the furm
household, and s;, 8j, 8k are 1 and k specifications of viriables associated with on-farm
ubour supply, Iy, off=farm (market) lubour supply, ke, and eush inputs used in farm
netivities, Cp, No distinction is mude a3 o the sourees of Cp which miay be funded by

barrowing or ‘own eash’ generated from liquid nssets. The PQ model sssumed that fending
activities are not important in the empirical context, '

Iuded to take agcount of ul] other

The speeification varinbles, in effect, represent the sources of resource endowments, thely
alloeations tnd product characteristics of relevant endogenous variables. By definition, these
are exogenous varinbles which determine the values of the respeetive endogenous varfables by
mechanisms other than those csxr}aitwd by the current mocel, One can, however, identify
reasonably well what these specifiention variables ure in particalar contexts,

The variahles, s and s; may stand for sueh factors as family size and composition which

Inegely necount for variation in the time endowments among farm households, Family size and
compositional factors are to be considered as exogenous variables since they determnine, without
themselves being determined by, currant decision related varigbles such as onefarm and oft
farm lubour supply. Similarly, specification varibles s, aceompanying cash inputs ure likely

to be asset and liguidity related varinbles such as income and wealth, and credit market related
vanables such us eredit-acquisitionstime, Interest rates and sourees of erecit.

“he third relationship is the real balunes consteaint that inegrates the production and
cons mption sectors of the farm household and is defined as:

Pl * Yo+ Wil = Welyg + M- Gy V= O 2.3

where p, is the price at which marketed surplus, gy, of farm produce (rice) is sold, wy and wy,
are the on-farm and oft-farm wage rates, y,, is nominal uneamed income, M Is the market value
of non-rice consumption commodities, Cg1s the use of cash inputs in the furmefirm, and V Is
the saving of cash that may be earried over from year to year,

~ The empirical optimisation problem of a semissubsistence ngricultural household implies
muximising the wtiliey function (2.2) subjeet to the production funetion (2.1) und the ensh-flow
identity (2.3).

“To derive the empirical model, the familiar constrained optimisation wehnique of mode
solution was appliedt to the problem delined in the previous section, Instend of the usunl case
of 4 single lineur constraint whicl is so often encountered in economics texts, here there are two
constraints, one of which is non<lingar. The general methodology, however, applies yielding
the Lagrangriun function:

Ml + - Bilgy g Cp i %1 -

MaPyth * Y+ Wy Ty * Wilyg - M= € VI (24)

(]



where Ay and A, ate Lagrangian unknowns,

By differentinting (2.4) pavially with véspeet to the unkaown variables g, M, g Iy Cp
Gy Inge T Ay und Ay the following fiest order conditions can be obtalned, Thust

by e Uy Ap=0 (2.5
e Uy +Ag =0, (2,6)
Ly, = Uy * ?\,,lﬁr& &0, (.7
b & Vg ” Aawy = 0 (.8)
L, = U, + A Fp (=0, 9
by A,lﬁhd +Aawy a0, (2,100
Lag & A Fp 0, (.1n
Lﬂm s ohycAap, 0, (&1
LM @ (4 + () + Bl Cpo s =0, 2.1h
and Lag = D + Yo+ Wiphys - Wilyg - M- Cp- Vi =00 (2.1

whete che subsenpted L's, U's and F's are partial derivatives of the relevant funetions with
respee to the indicated subseript variables.”

_ From equation (2.5) which provides the hinkuge between the consumption sector (the
fu 1 family) and the produgction seetor (the farn-firm) of the farm household,

Mel, . (2.15)

Using the vulue of the numeraire Ay from (2.15), the relutive prices of other consumption

goods ean be obruined from the linkage equation (2.12) between the real and nominal seetors
s

AU
xzm .i"«!rvm-T}u ' (2.]6)
§ §

The Lagrangian unknowns can be removed from the rest of the first order system of equations
by using their values from (2.15) and (2.16). The resulting system of equations defined
wuplicit form may be treated as the stractural relations of the furm household model,

e

'I"In;: problems of the reduced-form behaviourl equations and the problems of non«linenry are expluned w PQ
{1991),

7



The PQ model numes the transformed tirst-ordor conditions afier the varigbles with
respect to which the Logeangian funerion is differentinted, Thus, tie wansformed firstorder
condition §s (2.6) weitten ay, ‘

v |
U= pb =0 217

and called the ‘other consumption goods function' since its origin van be traced back to
purtind differentintion of L with msrm to other consumption goods, M. Similarly, equations
G.7) through (2.11) trangformed Into the implicit family labour supply equation:

U'fs + uﬂ‘wlﬁ; e, (2,18

the offsfarm Inbour supply equation:
| Uy ) o
L ln\ﬁ + ”pﬁ' w"‘ W( ’ (2- l )]

o eash-input function:

\ , U
t.lct + Uq P("f . p‘: wi), (2.20)
a Wired labour demand cquation;
Uy
L A | § 4

and a ricestechnology adoption equation:
Uqf*‘nm() (2.22)

respeetively To measure the output equation (2,13), the variable represonting totl production
dp 18 used in place of (g + qg,) so that the totul output equation is:

p ® Flga g Cpomexp) (2.23)

;i’!!m ;:iqamtions (2.17) through (2.23) wlong with the identities, the output and disposn)
dentity

Up =4+ iy o (2.24)
the veal balunce identity
Pl + Yo * Winhyg = Welyg < M= Cp o Vs 00 (2.25)

I thelr sty these constitute the struetural farm-household model eonsisting of a system of
nine equations in nine endogenous variables,



2.3 The fquations and Their Empirical Background

The: model presented here fallows the PQ patters but In o somewhat trpented form, In
this study, an application of the model over n crop year in Gilgl, Paklstan entalled estimation of
the parameters of five behnvioural squations and ywo identities, A number of elements of the
spczi«zi.ficaimn problem require attention before the paraneters of an empirical model can be
esthmated,

The appropriate set of equations for this study are presented below. Compared with the
Pradhan and Quilkey (PQ) model there are two less equations, some additional exogenous
variables, have been used and some variables Included In thelr system have been dropped,

In addition to the two labour supply equations, the PQ madel included a hired lnbour
demand function, The determinants of the demand for hired Inbour were specified as farmssize,
rate of adoption, farm family consumption levels and the conditions of the existin% ¢xogenous
factor markets. Inthis study, hired lnbour as a fuetor of production, has not been Tneluded in
the analysis for the following rensons:

. The use of hired labour by the farmer in the study area is rare and in preliminary
analysis appeared to have no effeet on wheat output,

2. Because of small furm-size, farmers in Ciilgit (Northern Pakistan) usually rely
on family Iabour supply, which is readily available,

3. Since there is fittle demand for hired labour, the manpower surplus to fum
requirements. usuully engage in off-farm employment in the plains, with higher
waiges an:d better working conditions.

The cash-input equation used 1n the PQ madel was inftially included in the analysis, but
the impact was not significant, because in Gilgit, chemical fertilizer (F)) is the only cash-input,
All other inputs are either free of charge us is water, or exchanged with neighbours, such as
seeds and farm-yord manure (Fy). Fence chemical fernhizer (7)) has been used in the totl farm
output of wheat (TFOW) equation.

To eluborate the dimensions of the model, each behavioural equation has been explained
i mplictt form:

The total furm wheat output equation:
TFOW = FO7L, RNVWA, VTTG, ), Fy) (2.26)
where TFOW 1s the total farm wheat output measured in maunds tmds) (hind = 3738 hy)

FLL s the amount of on-farm fumily labour supplied to the farm-firm for wheat
cultivation and is measured in man-days of eight hours

RNVWA is the ratio of the area sown to high yielding varieties of wheat o total wheat
area,

VTTG is the invesiment in modem wc:hnm!ug%, used in cultivation of wheat by the
furmer, menasured in Rupees (Rs) |1 U85 = 22 Rupees (approximately) at the ime
of the survey|,

iy is the amount of chemical fertilizer (Nitro-phosphate), measured in kilograms (hg)



By ”i, 2’; éu‘gmimz of furmm-yird mnnure used, mensured In nuraber of baskets (1 bisket =
#thiids g 'v

The model includes an on-farm family libour supply equation, representing the suppl of
lubour to the farm-tims, This c.:qumlo% is given tgyp ¥ ! ¢ ww

Fl. = GITWA, VTG, TORL, RNYWA, TEMA, PTP) (227
where “TWA Is the total whent aren mensured in kanals (&) (1 heetare (ha) = 10,76 kanals).

TOFL is the total off-farm income mensured in Rupees (Rs) representing Income from
family members engaged b sensonal or regulir off+farm employment,

TEMA is the toml number of ftu‘nll?/ members above the nge of 10, mensured in
i

numerical vilug mrrcsmuing these members of the family capable of contributing 1o

the farming netivities,

PTP s the glgnung time, used & o dummy varinble for early planting which has the
value O from Qetober o mid-December and 1 from mid-December to Mareh for lue
planting.

Other variables of the equations are as defined previously,

Total off-furm income reprasents the nddidonal family income earned from off-farm
employment. This equation is expressed as follows:

TOFL = HPL, ICAW, TFE, RDM, TQ, FWC, VTTO) (2.28)

ICAW 15 the ineome from the three crops: wheat, maize and potatoes and additional
Income generated as a result of wornen’s activities such s embroidery, sewing,
This income is measured in Rupees (Rs),

TFE 1s the total fumily expenditure measured in Rupees (Rs),

RIM is the ratio of dependents (ehildren up to 10 years of uge) to the totl number of
family members.

TQ 1s the total savings of the farm family measured in Rupees (Rs) representing the
financial posivon of the individunl household,

FWC is family wheat consumption measured in maunds (mds).
Other variables have been explained previousty,
The model also netudes o commaodity demand funetion for the agriculiral household, which

represents the impact of consumption and income on the farm family expenditure, This
cejuation is written as follows:

TEE = TIFWC, QWS, ICAW, TQ, TPMA, TOFL, RDM) (2.20)

where QWS 15 the amannt of surplus wheat sold by the household, measured in maunds (mds).
Altather varinbles ure detined earlier,

Finally, the adoption behaviour of the Farmer concerning the high ylelding wheat
varieties (RNVWA) is explained with the help of the udnruon equation (2.5). The behaviourul
equution for the ndoption model of the ngricultiral household depends on the supply inputs and
the wheat output achieved from HY Vs, The equation is also influenced by other factors sueh as

10




tnvestment in extension services, level of education nnd experience of the tarmer in dealing with
HYV's, The adoption equution ls formatised below ns: ! b

RNVWA = RTEOW, BL, LITR, ENT, PUP, PTP, EXCT) (2,30
where

LITR Is 0 dummy variable representing the level of education of the farmer (o) for
illiterate anel (D for literate,

ENT is the level of experience of the farmer in dealing with Y Vs and measured as the
number of years,

PUP Is the price of chemieal fertilizer (hitro-phosphate) (F) measured In Rupees (Rs),

IXCT is the investment of extenslon services mensured in Rupees (Rs) and represents
the amount spent by the farmer In gaining access o the service and the amount
contributed by the extension offlee In Imparting the service,

All ather variables huve been diseussed previously,

The madel hus two additionnl equations which represents the equilibrium conditior of
the ugrieulturul household in a given period, where towl income (TOFL + ICAW) minus total
furm expenditire (TFE) and the total savings (TQ) just exhausts the family finuneinl resources.
This condition has been defined by two identities ns follows:

(CAW + TOFL) - (TFE + TQ) = () (2,31
FWC = TFOW - QWS (2.32)
All these varinbles have been defined previously.

As shown in equation (2.0 totul income Including income from erops (whent, majze,
potatoes) und netivities of the women (sewing, knitting, embroidery) (CAW) and tot) off-farm
income from off-farm employment, will idontieally equal the uggregute expenditure of the farm
household CTFE) and their savings (TQ), Iic’mntlon (2.7 states that the family wheat
consumption (FWC) equaly the towl farm wheat output (TFOW) minus the quality of surplus
wheat sold (QWS),

3. THE EMPIRICAL MODPEL
3.1 Introduction
The theoretical and empirieal apparntus of this paper has the following properties:

(1) the farm household data are cross-sectional; , , ,
() the farm-level determinams of adoption are elassified as technologival and socio-
eeonomic;

(3)  the furm household is viewed us o producer, consumer and resource-owner.

The model investigated in this paper is essentinlly an input demand model that is
constrained by exogenous (inelyding supply) factors, Both demand and supply ure assumed 1o
be abservible at the village level. Within a villnge, furmers differ from euch other in their
demund for an input, but face essentlally o common set of supply considerations. Villuges
differ from each other in terms of the supply curves they face, and ench farmer's relationship to

Rtmminn within o well-defined village shuntion.

the supply fctors is ¢umeterized by his




The behavioural equations help in explaining the model in explicit terms, Each equation
has an endogenous variuble which determines its relationship with the systematle pre-
determined varinbles, "The struetural linkage in these equations and the mod! estimation which
attempts to establish the realistic specifications of the explanatory variables is given below,

3.2 The Estimates and Model Evaluation

The estimates resulting from the uge of OLS, 25LS and 3SLS are now presented
following specifieation of individual equations in explicit form, embodying the decisions about
which explanatory vuriables are to uppear in each equation, The predicted Signs of the
caefficients are pres snted along with the estimates in tabular form following the individun)
equations of the model,

ON-FARM LABOUR SUPPLY EQUATION (FL)
Fl.= bu + bl‘ﬁ TWA # bl.ﬁ VTTG + bl,4 TOFRL

+by s RNVWA +b) o TEMA + by 5 TWA2 4 b, ¢ PTP (3.1)
where TWA® = TWA x TWA

In the equation (3.1) the varuble total family members (TEMA) is expected to have
assceinted positive coefficients due to ts direet relationship with on-furm labour supply.
Becanse of complementarity between the factor input and the scale of operation it is also
unticipated that any increase in total whent area (TWA) will require additional lubour,
However, in the absence of u hired labour component, farmers rely on on«farm labour supply.
Therefore TWA is expected 1o have positive coefficients.

Late planting is normally favoured for higher altitudes, where maize is planted
immediately following the harvest of wheat crops in the same field. The harvesting of wheat
and planting of maize in a short turn-around period is expected to increase the wo: w-lond, hence
additional on-farm labour ts likely to be utilized. Therefore the sign of the coefficient of
planting ume (PTP) is expected to be positive.

Where there is less investment in techoology (VTTG) the results are expected to show
thut wieat Farming relys more on on-farm labour supply (FL). Therefore, VTG is included in
the equation, cosidering a possible relationship between FL and VTG, The field duration and
planting time of HY Vs of wheat in general are different from those of the traditional varieties.
As mentioned in section (1.2) HYV wheat are preferably planted late because of their short
growing period. This characteristic is expected to have u negative impact on the on-furm labour
utilization due to an increase in the rutio of HYVs area. For traditional varieties, family laboyr
have limited scope to seek off-farm employment, because of their increased involvement on the
farm throughout the crop duration are in sharp contrast to the HYVs. Hence the coefticient of
RNVWA in the equation is expeeted to earry o negative sign,

If there is more off-farm employment, It is anticipated that less on-farm labour will be
available. Therefore, one would expect a negative relationship between on-farm labour supply
and total off-farm income (TOFL),

. As mentioned above the coefficient of totl whent aren (TWA) Is expecied to have a
positive sign beeause of complementarity between the factor inputs and the scale of aperation,
However, the si&‘n of the coefficient of the sc{;uurec{ term ('I'W'Az) may either be positive or
negative depending on the income effect of farm size on family labour, for other factors suclg s
cash-input, However in the rational zone of the production function the coefficient of TWA® is
expected to be negative.



. The parameter estimates of the on-farm labour supply equation from all three methods
of estimations in Table 1, show that all signs of the coefficients are ns predieted and the
explanatory variables are highly significant, The analysis reveals that a decrease of every one
rupee from off-farm income (1 OFIR), the onfarm labour supply would increase by 004 man
days. A decrease in offfim income is consistent with more family Iabour belng employed on
the farm. The negative coefficient of RNYWA demonstrated that, as the ratio o HY Vs area s
reduced by one kanal (k), the on-farm family labour being used for traditional vartetles is
increased at the rate of 15 mandays per kanal, as traditiona varieties have a longer erop duration
compared wirh the HYVs,

Finally, planting tme (PTP) was positively related to PL, justif ing the shift to planting
matize and harvesting of wheat in n short period, requiring a considerable inerease in utifization
of furmly abour,

The production function which explains the adoption behuviour is explained in the totl
farm wheat output (TFOW) equation (3.2) and Table 2.

TOTAL FARM WHEAT QUTPUT (TROW)
TFOW = bz'[ w ban PL 4+ ba‘g RNVWA + b2.4 VTTG

+ hz‘s Fl + bg'ﬁ l’~‘2 + bgj Y*‘LQ * b2.8 PTP (3.2)
where FL2 = FL x FL/TWA

Equation (3.2) reflects the production activities of the farm househald, from which it
appears plausible that all coefficients should be Ppositively related to total wheat output, dug to
the expected direct relationship of the factors of production with wheat ourput. Planting time,
(PTP), in normal cireumstances, will have a positive coefficient because H&(Vs are preferred
for late planting and HY Vs are expected to produce more than the traditional varieties, Saleem,
et.al. (1987), Longmire (1989),

As mentioned earlier, investment in technology (VTTG), chemical fertilizer (F, ) and
farmyard manure (F,) are expected to show positive signs due to complementarity among the
factor inputs und the scale of operations. 1tis also assumed that use of HYVs would increase
the output of wheat, hence any increase in the ratio of high yielding area (RNVWAD 15 expected
to be associated with a positive coefficient,

This equation also explains the relationship between on-farm family labour supply (FL)
and the total farm output of wheat CTFOW). 1t is anticipated thet, because of small farm size,
after a certain level, the on-farm family labour supply would hav a diminishing effect on farm
wheat output, if farmers attempt to increase pmducd:;n of wheat by switehing to HY Vs, The
results in Table 2 show that all signs are according to expectations, mcept Jlanting time (PTP),
The current situation shows a negative relation of PTP with respeet to TROW, This outcome
could be due to planting mixed seed (truditional and HYVs) instead of high yielding variety
seed, as discussed in section (1.2). This results in u semi-ripe crop at hatvest time. thus the
output is lower than expected from a HYV erop,

$imilz\rlz/. the analysis show that the sign of the explanatory variable RNVWA is
positive as predicted, but not significant, This further le,uc{s us to believe, that mixed seed
planted by the household, Is not glving the expeeted output of a HYV ¢rop. The estimates also
reveal that on-farm family labour (FL) was very productive with respect to total wheat output
(TFQW). An increase of one manday in FL led to an increase in the total furm output of wheat
by 13 maunds hence FL carries a positive coefficient and is highly significant,
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TABLE I:

Parameter Estimutes of the ~On-Farm Family Lahour Supply” (FL) Equation (3.1}

Note: Figures in parentheses are calculated t-values.

*** significant o7 1 per cent.
** significant at S percent.

RMBE: stnds for root memm square error.

| Descriptive Names] Variable Code Expected
Explanatory Name Directionai Method of Estimation
¥ariables Effect
__OLSs 2SLS 3SLS ,
 Constant term C 7 S¥WWY** (157 | T16193* (192 | 117103 =* (196}
{ Total wheat area TWA + 205535 ==* {2121} § 26.1607 *** (2001 | 199911 ¥** (3035)
1 Investment in VTG - U531 = (1% BUS35 ¥ (281} 0457 =+ [(241)¢
| technology _ _ _
“Tomt off-farm ncome | TOFL - 0013 == -305) 1 -00035 =% {443y | -0000**  (35.15)]
{RanoofHYVsareato RINVWA - 7126 %= (277 | -I171E8 %5 (2350) [-107077 7 (-236))
toal wheatarea
1 Towul farmly members TFMA + AT {359 3353247 ¥ {473) | 338239%F {5.16)
jabove 10 yrsago B
1 Squars termof total TWAS ? 02373 == (-636) 02293 F* {-393) D362 *>+ (6333}
wheataea _ ‘ _ _ . ~
§ Planting ume PP + 114834 > (102 | 135098 %+ (431 | 127958 *** {414)]
R% - 088
R? : 088
F :7.299 317.049 =5
DW. 1.52 1.63 1.66
RMSE 23229 23.01 3452



TABLE 2. Parameter Estimates of the “Total Farm Whent Guiput™ {(TFOW) Equation {3.2)

Note: Figures in pareatheses are calenlated t-values
=+ eignificant at 1 per cont
* significant ar 10 per cent

RMSE- stands for Root Mean Square Summlauon Emvor

| Descriptive Names| Variable Code Expected
Explanatory Name Diirectional Method of Estimation i
Yariables Effect ¥
~ OLS 2SLS 3SLS {
# Constant lerm < ¥ 05043 {124 2 2X6Y H.426)1 09738 {0425}
On-farm faomiy Iabour L + i =~ 2341 03127, %% {459 | 61291 % (40
§ Ratioot HY Vsarea o § RXVWA + 34524 == 237 27172 {1.23) 26686 {121}
 toiaf wheat area __ _ N ‘;
investmentin VTIG + 00147~ {1.6%; 00133 (1.53) 00129 ' 'flf.@é}*
j1echrolozy _ i i
§ Uscof chermical F, + DOd95 =% (4831 | 00491 == @78 20491 ¥+ (4383}
§ fersilizer 1
Tscof farm yard 5 ¥ DOMO0 =% (1.36) | 60090 (139 | 00085 (143}
manuns ] ]
"Squared tenm of on- L2 ETIIE (-121) | 00015 141) | 040016 L.A051
farm family labour
' supply - _ ___ —
Planting ime PIP + 6877 *** (293) | 44109 7> (259) | A36H =+ {258
R : 647
R? . 0do
F . 7299 37 Gy ==
bW, 1.99 2006 201
RAMSE 1994 oS 11.68



, The total off-fan income (TOFL) which depends on the avallability of onsFarm fami
Iabour for off-frm employment Is specified iﬁt‘:équfg?mr (3.3) tolly oForfurm fumily

TQTAL OFF-FARM INCOME (TOFL)
TOFL = by § « by y FL # by 3 ICAW + by, TFE + by s RDM
by g TQ 4 by y FWC 4 by g VITG (4.3

In this equation one would expect that on<fugm famely labour (FL) would be hegatively
refated to off-farn income (TOFL). If the toral offsfarm tncome (TOFL) increnses, it Is likily
that less labour is being employed on farm and more tnerbers of the form family are working
off-farm. This Is expected to have a negative impact on ingome from other crops and womens'
activiries (ICAW), "The situation envisaged, in which less family labour is used onsfurm will
reduce the involvement of women in other income generating adtivites on the farm, and thus
reducs farm meome,

As q raditional practice, only male membeys of the farm family migrate to other parts of
Pakistan for employment, in such eircumstances, their female countrpints are expected to
inerease their working hours on the farm, at the ¢ost of their other productive activities, such as
sewing, embroidary and eraft-work, ‘This suggests that investment in technology (VITG) and
accordingly its use would decrease, thus giving a negative coefficient,

An inerease i income from an increase in off-farm employment is expected to improve
the stundard of living of the farm houschald. This would also improve their total savings (FQ)
and consumption pattemns. indicating that the coefficients of total family expenditure (TFE) and
family wheat consumption (FWC) will have predicted positive signs,

Tuble 3 veveals that the directional effeer of all explanatory varlables are acearding
expectations. On-farm family labour (L) has a negative relation to total of f-farm income
which suggest that, less family labour warking on the farm, 1s possibly tnereasing the
participation rate in oft-farm employment. The parameter of FL revenl that a decrease of one
man-day from FL leads to an increase of RS.12.52 in off farm income.

The male-out migration for off-farm employment 1s likely to have some effect, on the
adoption rate of HYVs. “As explained in section (1.2), the apening of Kurakum Highway has
not mﬂ§ ereated new job opportunities in the plains, but also facilitated the wansportation of
wheat flour, on cheap rates from other cities, It a‘ppmxrx. such changes have diverted the
farmers from secking the benefit of adoption of HY Vs, to the pursuit of economic benefits
which are more readily available.

The speeification of total family expenditure CPFE) which has been atfected by the
household decision cmmcmmi; adoption and off-farm employment is presented 1n the nest
equation (3.4) TOTAL FAMILY EXPENDITURE (TFE)

TFE = by ) 4 by 2 FWC 4 by 3 QWS + by 4 ICAW
+ by 5 TQ + by, TFMA + by 5 TORL + by ¢ RDM (34
In thiis equation it is expeeted that the guantity of wheat sold (QWS) will have n positive
coufficient. Any increase in total suvings (TQ), resulting from farm income (JICAW) and off-
farm income (TORL) will improve the spending power of the household, Henee TQ, ICAW

and TOFL ure expected to be positively related to TEE, Similarly, udult family members
(TEMA) and dependent members (RDM) are expeeted to inerease the total family expendinre
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TABLE 3:

Parameter Estimates of “Total Gff-Farm Income™ (TOFL) Equatica (2.3}

Note: Figures in parentheses are calcualated t-values
i s;zmtimm at § percem
> sigmificant as 5 per cent

RMSE: stands for Root Mean Square Error

| Descriptive Names! Variable Code Expecied ‘
‘ Explanatory Name Directional Method of Estimason i
Variables Effect i
| oL | 2518
{ Constant ez C T ] TASY | 705022 (1233 |2 i
{ On-Tarm family Tabour | FL - BUWI =T (CTA0Y | 89705 7 (-3.537 ] - 11
isupply ‘ . 4 4
} income trom crops i
{and women’s activities} ICAW - 8006 *** (-1ud6) §  -08216 ** (-1042y 7 0780
| ol fanly ' TFE ¥ Q665G ¥ {8.733 | O3 % (A8 )f 0. 1
{Ranoof dependent RBM + 174842 1673 | 131806 (1.2 f?&&.ﬁ&iﬁ 0781
{ Tori savings g + 03350 = * {307} 03613 ¥ (35| bSn T 0%
Family wheat ac + 12862 =5 (233y§ 33128+ §3ﬁ§_ 2378433 5=
{consurnption , f :
Jinvesmmentin FEIG - S3RETETCIRN | 332 195y
techuology ' ¥ 3
$quation fit measores
RY: 052
B : 031
¥ 3 350 ;5‘5_4* Ee 2
D.W. 1.83 194 193
RMSE 211688 217192 6669.00



y, 1115 olso anticipated that i addisional whaut iy
iture will Incrense aceordingly, hence FWC is

(TRE), if thie numbers ,
gonsumed by the family exper
likely to have a positive gostticlent,

~ In‘Table 4, the estimates are shiown together with the signs of the sxplanatory varlables
which are as predicted,

Quantity of wheat sold (QWS) has & positive relation, however the resultis not
smtigiwﬁl signifieant, A tg;musihm"@xplgmminn/, 5 that 1t the household markets surplus wheat,
this is likely to increase their purchasing power and wltimately the farm family can sxpect to
spend more, which could increase the total family expendiwre (TFE), ‘

The coefficient was statistically highly significant in the OSL estimation, but this was
not s for the 25LS and 3SLS estimutss cagf'm%nl bff-fum incore (TOFL), However, the
coetficient of TOFL remalns positive, As income increases the demund for market goods i
likely 1o be generated. This could ultimately lead 1o an inerense in family expenditure.

The estimates for the rdoption model (RNVWA) exprissed in equation (3.5) are
presented in Table 5, depicting the adoption behaviour of the farmer with respect to HYVs,

ADOPTION EQUATION (RNVWA)
RATIO OF HIGH YIELDING VARIETIES AREA (HYV) TO TOTAL WHEAT AREA

RNVWA & bs" + h$.2 TFOW + l‘!s‘; Fl. + bSM LITR ‘)5,5 ENT
+ b ENT2 by 5 PLIP  bg  PTP 4 by g EXCT (3.5)
where ENT2 = ENT x ENT

o—

As discussed in the previous equations total farm wheat output (TFOW) is postulated to
inerease with the inerease in the ratio of high yielding varleties area RNYWA, thus total tarm
wheat output (TFOW) is expected to huve s positive coefficient, However, on-farm family
labour (F1. is expected to have o negative sign, sinee It is anticipated that HY Vs are planted
late, and require less family labour because of thelr early maturing qluality, The price of the
input ehemical fertilizer (PUP) is expeeted to show a negative sign, Indieating that it the price of
chemical fertilizer (F)) 1s reduced, its application would inerease aecordingly.

The investment in extension effort (EXC 1. the edueation level of the farmer (LITR)
and experience in dealing with HYVs (ENT) are likely 10 have o positive impaet on adoption.
Accordingly, they are expected to earry a positive coefficient. However, the experience
varinble (ENT) which is measured by the number of years the farmer hus been tssoctated with
HY Vs of wheat is specified in t}lmdmtic form and Is expected 1o reflect diminishing returns to
experience with HY'V. The estimutes in Table 5, reflect that, both exopenous and endogenous
vorinble huve some degree of influence on the decision making process of the farm-household,
coneerning allocation of wheat areq to the HYVs, On-faem family labour supply (FL.) Indicates
that farmers decisions to adopt was linked to the level of on-farm Tamily-labour available s en
input to the farm household, Foru 0,1 {mr cent inerease in RNVWA the utilization of on-farm
family labour is lik'ﬁ.’-‘if to degrense by 100 man-days. This is consistent with our enrlier

roposition that family labour beecomes surplus during the eatly period of cultivation from
September to December, due to late planting of HY Vs,

The estimat~s show that experience in the use of HYVs was of sttistieal signifiennce in
honsting the adoption of wheat technology, ‘The analysis in this study shows that for every
yenr of experlence gained denling with HYVs, fimers were otivated to Inerense the wheat aren
of HYVs by 0,15 per cent. "These findings are tn=line with Pradhan's (1991) study of Orissa,
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TABLE 4:

Parameter Estimates of ~Total Family Expenditure™ {TFE; Eguation (3.4}

1 Descriptive Names

Yariable Code

Expecied

} Ranicof dependeni
{members

| 2H68a3 ==

{5903 3

Explanatory Name Directional Riethod of Fstimation
Wariables Effect
OLs | 281§ i 3SLS
{ Corstant erm C ¥ Se1738 @50y | 130491 068 | 169395
| Famuly wheat Wi + 33663 == {209y | 232815 0755 | 156392
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RMSE. stands for Root Mean Square Error
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TABLE 3

Parameier Estimates of the “Wheat Technology Adoption™ {RNVWA) Equation (3.5

{Ratio of High Yielding Variefies Area (HYVs) to tolal wheat areas;

significan: at 10 pereemt

RMSE: stands for Root Mean Suuare Emor

{ Descriptive Names; Variable Code Expected
Explanatory Name Directional | Method of Esfimation
Variables Effect
{ Constanii 1ermn [ K G071 > (4.43) | 03093%%F (4.30) | 03031 *
Towsl farm whem TROW + DG = 174 0.0061 1804 | 00021
{-owpm L o [
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in Indin, where, however, the magnitutde of Incrense was 6 per cent for gvery year of
s‘fisg%rienca with HY'Vs. I both enses expetienee with HY'Vs were subjeot to diminishing
eturns,

Late planting was found to be signitieant . adoption, The outcome supgesteds that
farmers opting for Lt planing were being inducec to Incrense the ratio of land to HY'Vs,
possibly because of thelr late planting and early mm wring charneteristie, 'I’h"«a model also
reflected thata decrease of one Rupee per kilogram, In the price of chemical fertilizer, {s likely
to encourage the farmer to Increase tha proportion ¢ area to HYVs by .03 per cent, It may be
noted thist HY'Vs are expeeted to be responsive to chemieal ferilizer, However, an incrense in
the purchase price of chemical fertilizer may put pressue on the limited cash available to the
farm household and retard the adoption rte of HY Vs, ‘

Exducation level and lnvestment in extension had positive coofliclents as predieted but
were not statistieally significant, ‘This result reinforced the sentiment that fanovation diffusion
in remote reglons, sueh as Gilgit, can best be stimulated through the farmers own experience of
dealing with HYVs, Edueation level seems to have no signifelant effeet on adoprion,
Similarly, the coefficient of expenditure on extension serviees (BXCT) was not statlstienlly
significant, These findings support the theoretical work on Bayesian learnlng processes by
Lindner, Fischer and Pardey, (1979), Feder and Cruava (1982), and Feder and Slade (1084),
*The seeumulation of information by using or observing new technology, leads w a betrer
understanding of the parameters of new production function, and resulls in higher adoption
rates.”

4. SUMMARY AND CONCLUSIONS
4,1 Summary

‘The research reported in this paper emerged from the observation that the adopnion of
HY Vs has proceeded more slowly than the adoption of fertilizers and other agricultural
technolo 3r in Gilgat Distriets (Northerm Areas of Pakistan). The major reasons for the slow
spread m;’ 1Y Vy appears to be:

(1 The absence of o proper seed develupment and marketing system for Y Vs,

(2 The ingrease in total off-farm income rasulting from increasing offfarm
employment.

(h The in:\mlit{ of the sgricultural household to process avallable information on new
teehnology because of low mvestiment in extension services,

In general, higher growth rates in the output of foodgrain have followed the Green
Revolution, us a result of the introduction of HYV seed (Alauddin and Tisdell, 1991),
However, in the current study, the total wheat owtput of the farm (TFOW) is not o statistically
significant predictor of the adoption of HYV in the (RNVWA) equation. Although the sign of
the coefficient is positive ns anticipated. but not significant. The same results are evident in the
total farm wheat output (TFOW) mvmlion. where an increase In the ratio of wheat area sown (o
gh {vmmmg vareties did not significanily inerease the total farm wheat output. The causes
which emerge from the current research and explain the underlying relationships, are discussed
in the following sections.

During the fleld visits in 1990, for this survey, on the farms a remarkable mixture of
lants of different heights, at the time of harvest was in evidenee in each field. This

neterogeneity of plant size reflected the practice of sowing mised seed of traditional and hi%;h
yielding varietios , ench having u different maturing period. Farmers were of the opinion that
the seeds of HY Vs had been mixed with the traditional varieties during the threshing process,
over time. Seed mixwre through threshing has led to loss of yleld advaniage, (Husain quoted
by Saleem eral. 1987), Weeding-out, n possible solution is too expensive and beyond the
means of the individual household. Bver since the HY Vs were relensed in the Northern
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V seeds mixed with the traditional varlerles. Sinee theve

Region, farmers have been sewing HY' o] §
‘ Xw seeds (AKRSP, 1985) pure HYV seeds are not tendily

Is no standurdised marketing system
availabie to the farmers,

The mixing of seeds, has substantially dumuged the various chamcteristios of HY Vs,
that have contributed o thei+ higher geadn vield, ineliding yellow rust resistance, which afects
the traditional variety seriously, The diminishing resisince of YV te yellow rust, which
played an ln}!mrmm purt In persuading farmers to switch nominally from traditionnl to HYVs I
to be counteq ns one of the rensons for their slow rate of adoption in revent yenrs (Whiteman,
1984), Finally, at harvest time, the mixed seed gives a partinlly mature crop, in ench field, As
B msu{ L o poad part of the erop is harvested either too early or oo Inte for maximam harvested
output,

The above diseusston gives ample ground to suggest that the HYV's have 'lost' thelr
yield sdvantage. One could thus conclude that farmers are not interested in the HYVs, becuuse
they are not compatible with the socio-economie environment of the farm household,
However, this survey suggest that, although the rate of adoption of HYVs has baon slow
compured with the adoption of the ferilizer technology, 62 per cent of household are clissed us
edoptors as shown below in Table 6, ‘

TABLE 6,
' FIELDS PLANTED TO TRADITIONAL AND
HIGH YIELDING VARIETIES
(per cent of totnl area planted)

“lanting Time

— Lp to 18 Dee ) 16 Dee, to Mar, Total
Traditional K} 7 38
Variety

High Yielding 25 17 6
Virigty _ — v |

Total o 44} | 100

Source: Survey 1990, condueted by the senior author.

In"Table 6 theve is some evidence that farmers perceive the suitability for late planting of
HYVs s their major ndvantage, i particular for the period nfter 16 December when only 7 per
cent of farmers plunt traditional varieties and 37 per cent plant HY Vs, This, is superior
attribute for those farmers who do not have sufficient farmyard manure for early planting, or
those who chaose to delay planting in fayour of offfurm employment, or those who wish 10
stgger thelr harvesting over o longer period. In addition, as reported by the farmers, the
HYVs {)ftmwd eurly at the same time as tradional varieties can be harvested, on average, two
weeks before the taditional varieties, This resilts not only in o longer harvesting period, but
also In a longer turn-around time between wheat harvesting and maize tanting. The advantage
of having considerable time between whent harvesting and maize planting is of significance to
the furmers living on elevated parts of the region, where maize is pkmtedl sicle by sicle with
whent and is hurvested in the same fleld. When the wheat is of the traditional variety, mize
will be plunted Tate and the erop will not ripen in time to provide feed for animals,

. Buring the survey, farmers reveuled the importance of farmynrd manure to planting
time, The furmers were of the ugmmn that If lnte planting iarmctlcud. 26 percent less
farmynrd manure will be used. Similarly, the survey also reflects the importance of planting




date for o purtieular variety to male out-migration, "The movement of males to off-fam
employment has 4 sianiflon effeet on the decisionsmuking process, at the commencement of
the Q/mming perlod in Ocrober, ‘The men return in mid-Dedember, to sow wheat, At this time,
HYVs are the best ehoiee for the fanner, beenuse of their enrly maturing quality as compared to
the traditional varieties, ’ '

Those men of the farm-household, who are unable o seek off-farm seasonnl
employment, because of nge, disability or caretaking duties, sty behind o pamclpum in wheat
farming nlong with the females, The survey suggesis (Table 6)'that 31 per cent of the
}1lcwassvahmldsx plant tratitional varieties during September to Pecember, and 25 per ¢ent are using
' g L1

It may be noted that women are highly disadvantaged in much of the developing world,
Cultural and religious waditions often severely (imit thefr edueation and employment
opportumties, Rural women In the qevmlopin%‘x countries a8 a whole, aceount for over 50 per
cent of food praduction - yet their efforts are lnegely uns=recognised and unsupported (AIDARB,
1993). ‘The fenmale fiteracy rate Is extremely low in the Northern Areas, The women ure given
training for voeational skills and in poultry fanming to encoltrage thelr partlelpution in fneome.
generating nctivities. But they are not Involved with their male counterparts in the extenslon
sesstons coneerning HYVs, This prevents them from broudaninig thelt knowledge and
understanding about the benefls of adoption, I common with the findings of Pradhan and
Quilkey experience with the new technology (BNT) was by far the most fmportant influence
favouring the acoption of HYVs, The results are consistent with the cx})camtion that experience
with madern varleties of wheat tended to Inerense the adoption rute of HY Vs but at o deerensing
e,

These findings reinforce the emphasis on extension espoused in this puper.
4,2 Conclusions

In the paper three major conclusions are drawn, Twao of them have to do with
government polieies and institutional support for small farmers in developing economics, such
as Pakistun. The fiest coneem is the establishment of marketing system for modern
wehnological inputs, the system needs to be innovative and adaptable, for farming
communities. As govermments cannot operate such delivery services, one low-cost allemative
Is to encournge the produetion and marketing of fnputs through the private sector, ensuring the
availability of quality HY Vs wheat seed, This may be a wiglespread problem in other countries,
Timely replacement of seed and variety are necessiry as soon as problems such as st affecting
the seed emerge (Dalrymple, 1986),

This stucly highlights the immedinte need for establishing a system of quality control in
procuction and marketing of YV seeds in the Northern Areas of Pakistan, which could be
initiated by the Aga Khan Rural Support program (AKRSP).E Another important conglusion
emanating from this paper is that the suceess of this program ean be effectively achieved in an
equitable manner by promoting, village leve) demonstiations of high yielding varieties. It is
evident that, at least for technologieal innovations including HYVS of wheat, in mountainous
regions, such as Ollgi, change is possible by practieal demonstrations for the househiold as o
unit. “This is a significant outeome for extension work in less developed countries where
literaey is 4 major problem among the mral communities. One possible madel, which ean he
eited a5 o successful example s that of the minf-puk high felding seed program in India,
carried ow by Ludhlang University (PARC/CIMMYT, 1989, A system of fleld days was
organised jointly by the extension service and seed corporations and atiended by thousands of
furmers who were glven small pickets of HYV seed (5kg) o ke baek 10 thelr villages for
mudtiplication and sale 1o nelghbours, A re-orientation of extension work in Northerm Areas of

8 The Aga Khan Rural Support progesmme was eoncetved in 1982, as o catalyst for promesting equstably and
;nm:gmm;&v)gmwm i the Northern Avoas ceonamy. AKRSI 8 o private, noneprofit orgamsation. Workd
Hnnk {1990),
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Pakistan, with the focus changing from individual farmers to the farm household would be
another Institutional innovation for development agencies, such ns AKRSP, To leave some
members of the household, especiully women, out of the extension program is to jeapurdise the
guins to be made, ‘

The above findings illustrate an important prineiple for policy concerning agriculture
tnd economic development of retmote arens, ‘The supply and extens on systems need to operate
as complements to each other, since neither cun operate In isolation, In the case of Gilglt, for
instance, extension effort on HY Vs Is unlikely to bear fruit if certified HYV's seed I not
readily available, Similarly, the availability of HYV seed will be of no significance If
participntion of the agricultural household is not ensured by the wxtension program,

_ The responsiveness of both the supply of inputs and extension services is Intimately
linked to the research that produces the new inputs and develops recommendations for thelr
application. This study results tend to confitm that farmers in Gilgit are using HY Vs for thelr
short growing period and thelr lute planting characteristic, By selecting HYV for these specific
attributes, the farmer is u‘unsmilttiﬂfg the desiruble ngenda to policy makers. Attention to the
reveled preference of the farmer, is likely to enhiance the productivity of research and
extension, Those concerned with policy formulation, and resource allocation decisions, need *
take nccount of the adoption behaviour of the farmer, It may be argued that, poticies bused on
the farmer's understanding of the new inputs, as they relate to his socio-ecanole environment,
help spread innovations rapidly. The innovativeness and entrepreneurial activity of small and
poor farmers has often been under rated (Islam, 1987). As mentioned by Chambers (1983),
“the readiness of small farmers to experiment and innovate on their own has been obscured by
the preoccupation in the sociul selences with the agricultural research extension and
communication which ure carried out through official organisations. The fact is that
innovations which farmers can manage and find were good, spread very rapidly indeed through
personal trinls,”
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