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TACKLING RURAL POVERTY: AN ASSESSMENT
OF ALTERNATIVE STRATEGIES FOR
MIXED-FARMING AREAS IN
PENINSULAR MALAYSIA

JoNaTHAN HAUGHTON

A. Introduction

This paper seeks to answer the following question: how best might one improve
the standard of living of the large number of poor farmers living in the small
rice-growing areas scattered throughout Peninsular Malaysia? More generally,
what realistic options does a government, even with substantial resources behind
it, have in trying to combat rural poverty, and how effective are these possible
policies?

The analysis is based on the results of a series of sample surveys, undertaken
by the Malaysian Department of Agriculture during 1976-80. The characteristics
of the 3,825 households surveyed are set out in Section B. The sample differs
from that used by other researchers, such as Barnum and Squire [3], in that all
the households in our sample live outside the rice-bowl areas of Muda, Besut,
and Krian.! Although almost all of them cultivate rice, and have been defined
as “rice growers” by the Government of Malaysia, they are more properly thought
of as mixed farmers, since they typically earn at least as much from other farm
crops as they do from rice.?

In order to trace the effects of different policies on household behavior and
welfare, it is necessary to construct a farm-household model. The components
of the model are set out in Section C, and require one to specify the production
technology of the farm, the expenditure system of the household, and the manner
in which households divide their time between on- and offi-farm work. A variety
of such models have been built and applied in other contexts.® The estimation
of the model is discussed in Section D, and the results are used in the policy
simulations in Section E.

B. Characteristics of the Sample

Under prompting from the World Bank, the Malaysian Ministry of Agriculture
undertook a series of surveys of rice cultivators, outside the rice-bowl areas,

I would like to thank the anonymous referees for their very thorough and helpful comments.

* The most important economic study of rice-growing households in Malaysia is [3]. The
data were drawn exclusively from the Muda area in northwestern Peninsular Malaysia,
which is the major rice bowl of Malaysia.

2 These farmers are designated as “rice cultivators,” for instance, in [13].

3 For several interesting examples, see [22]. Important applications include [12] [25] [21]
[11].
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during 1976-80. The expectation was that the resulting information would serve

as a benchmark against which to judge the effectiveness of a proposed series of

small-scale irrigation projects.

The target group, consisting of households living in the “marginal” rice-growing
areas, had been identified as one of the poorest in the country.* At least half
of the households were estimated to fall below the commonly accepted poverty
line used by several authors of M$120 per household per month or M$25 per
capita per month.” The mean annual income of the households surveyed was
M$2,600 (=U.S.$1,000), or almost M$500 per capita. While very low even by
Malaysian standards, these incomes were higher than those found, using similar
survey techniques, during 1960-72.°

The main relevant facts about the households surveyed are as follows:
—Farms averaged 4.2 acres, of which 2.0 acres were gazetted for padi cultivation.

Most (86 per cent) of the land was farmed by its owners, but share-cropping

and cash rental occurred too. ‘

—Given the small size of farms, it is not surprising that just 15 per cent of
income came from rice cultivation, despite the fact that the households were
identified, a priori, as rice farmers. A further 27 per cent came from other
farm activity, notably rubber tapping; 11 per cent consisted of unearned
transfers and remittances, and 47 per cent was earned off the farm. These are
thus part-time farmers; four-fifths of working adults hold at least two jobs.
Over 85 per cent of the jobs are on the household farm, and of the off-farm
jobs, less than 10 per cent were directly agricultural.

—The great bulk of households hired in or out at least some labor. This suggests
an active labor market, and makes it plausible to model the household produc-
tion decisions separately from decisions about labor supply.

—The average wage rate received by family workers off the farm (M$0.95/hour)
was approximately twice the average wage paid for labor hired in (M$0.55/
hour). Such a pattern is common elsewhere and means that the model needs
to explain the division of working time between on- and off-farm work.

The model which is set out in Section C is designed so as to recognize these
features, and thus differs from other farm-household models in both its focus and
assumptions. For instance, Barnum and Squire [3] model a situation of rice
monoculture in Malaysia. In the study of Taiwanese farmers by Lau, Lin, and
Yotopoulos [12] off-farm employment was unimportant. Strauss [25] was
concerned specifically with the effects of policy interventions on food consumption
among farmers in Sierra Leone. Singh and Squire [21] emphasized the effects
of price and policy changes on nutrition.

C. The Farm-Household Model

The farm-household model has three components. Farmers first decide how

4 See, for instance, [13] and also [20]. This latter monograph summarizes the results of
a number of small-scale surveys of rice-growers undertaken by the Ministry of Agriculture
from the early 1960s onwards.

5 The former poverty line is used by Snodgrass [23], the latter by Anand [1].

¢ The evidence is reviewed by Jonathan Haughton [9].
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intensively to cultivate their land, and hence what profits are to be expected.
Given these profits, they determine how much rice to consume, how many other
goods to buy, and how much labor to supply. They then choose how to divide
their working time between on- and off-farm work. The model is first set out
on the assumption that the wage rates faced by households are exogenous. A
general equilibrium version endogenizes wage rates, and provides the structure
for the policy simulations of Section E.

1. How much to produce

The structure of production is modelled by input demand equations derived
from a quadratic restricted profit function.” Let there be n variable inputs and
outputs, represented by X; The X, are positive for outputs and negative for
inputs. For current purposes all farm output is aggregated into a single measure
of total farm output, and the inputs are field preparation (in units of tractor use),
labor, and fertilizer. There is one fixed variable Z, representing land, which
cannot easily be adjusted in the short-term. It is also possible to add v dummy
variables Wy, to pick up such influences as weather or pest infestation.

The input demand (output supply) equations for the first n— 1 goods thus
take the form

n—1 T v
X;=a;+ Zlbijp*j +kZlCijZk + Zlgimwm’ ¢y
i= = m=

where the P*; are the prices normalized by the price of the nth good. The
equation for the nth good, which we took to be output, is given by
X, n=0ay—
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2. Labor supply
The expenditure decisions are summarized by a Linear Expenditure System
(LES).® Individuals are assumed to have a utility function of the form

u= ; B:ln(c;—7)), 3)

where ¢; is the individual’s consumption of good i, there are m goods including
leisure, and the B; and 7; are parameters. In this study we are only able to
distinguish three goods, leisure (L), padi consumption (P), and non-padi goods and
services (N) which, being a residual, includes savings. This degree of aggregation
is not unusuval.’

7 For examples of this approach, see [4] and also [8].
& The LES was introduced by J. N. R. Stone in 1954, see [24] and [17] [19].
9 For examples of aggregation to just three categories, see [12].
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Since the available consumption data for rice and non-rice goods and services
are for households and not individuals, aggregation is required over the n household
members, n, of whom work. This aggregation is strictly acceptable only by
making the strong assumptions that extra consumption by any family member
contributes equally to family welfare, and that all household members face the
same prices. Neither assumption is entirely plausible, but data constraints preclude
a better resolution of the problem. We therefore get

Y —kpyla(es —12)-+ (1~ BBulns—72) + Brla(er—12)-+ ylnes—r)

)
where * refers to the maximum “controllable” hours per person, k=ni/n is
the proportion of the household which works, and the ¢; must now be interpreted
as average family consumption per capita.

The household faces a budget constraint which may be cast, in per capita
terms, as

PPCP+PNCN:kPL(t"'CL)+b, (5)

where b gives per capita unearned income (from remittances and other transfers,
and restricted farm profit). Note that t—cr=s, which measures the supply
of labor per capita. Maximizing (4) subject to (5), using the conventional
normalization that kB + Brp+ By=1, setting 7¥=¢— 75, and making the
appropriate substitutions gives the basic linear expenditure system:

PLs:PLT*—BL(b—PPTP—PNTN+kPLT*)’ (6a)
PPCP:PP'TP+ﬁP(b—PPTP—PNTN+kPLT*)’ (6b)
PNCN=PNTN+BN(b—PPTP_PNTN_I_kPLT*)' (60)

In estimating these equations, the 7; are assumed to be affected by demographic
factors, and are “translation parameters.”*® These include the size of the family
labor force (n,), the number of dependents (n— n,), the age of the household
head (a;), the gender of the household bead (a,), and the average years of
education of family workers (as).

3. Allocation of work time

Farmers have to determine how many hours to work off the farm. Since this
decision is not the main focus of this study, we have modelled it in reduced form,
so that the hours of work done off the farm by the household are assumed to be
related to total time spent working, the acreage of padi and of non-padi farmed,
average years of education, the off-farm/on-farm wage differential, gender, the
average years of experience, and the size of the family labor force. In short, we
estimate '

Off-farm work = f(T — Cy, Ppoff farm/ Prov1er, p, ay, G,
as, work experience). @)

10 For a discussion, see [18] [16].
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4. Tracing the effect of price changes on consumption
From the Linear Expenditure System, household expenditure on good iis
given by

Cizf’i«(PP)PNJ PL, B; a); (8)

where the P; are the prices of padi, non-padi, and labor, @ is a vector of
demographic effects, and B gives autonomous income, defined as restricted farm
profits (m) plus rent and transfers (R). A change in the price of, say, padi will
affect C; in two ways—directly via P and indirectly through its influence on
farm profits and hence on autonomous income. Thus

nC{Pj = 80;Pj + SU;BnBPj: (9)

where the ¢;; denote partial and the %; full elasticities. The e,;; come from the
expenditure system and the 7z terms from the measures of the structure of
production. The second term in equation (9), which takes the indirect effect of
price changes into account, is where the farm-household model differs from the
more conventional approach, in which production and consumption decisions are
made separately.

5. Tracing the effect of price changes on real income
It is appropriate to define “welfare” as real full expenditure (E/P), where

E_B
10
P P P (10)

where T is total “available” time and equals the supply of labor (Si) plus the
consumption of leisure (Cz).** Full expenditure is deflated by a price index (P),
defined by

PZWPPP+WNPN+WLPL, (11)
where the weights are given by P,.C;/E, and sum to one. Differentiating (10)
with respect to P;, ( = N,P), gives
8E P, 3P P,
8P, E &P, P’
For a given wage rate, 8E = 6B = 8w, and from (11), 8P/3P, = w;. Hence

Pow;
NP, Pi:%nﬂ, Pi_% (122)

Nep,pi=

for i=P,N. In the case of labor we have E=B+T-P;, so &E =8B +
0T -8Py, = &7 + T-6P;, and we get

Pl _ Puwy (12b)

nE/P,PLz%nW, rLt E P

11 A strong case for measuring welfare in this way is made by Grootaert [7].
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Appropriate substitution from the input demand and output supply equations,
using the figures from the fourth column of numbers in Table I, gives measurable
elasticities for the range of prices facing farm households.

6. General equilibrium elasticities

The previous analysis is appropriate if prices change for a few households.
This situation does not apply if major policy interventions, such as price supports
for padi, influence all households at the same time. In this case it is no longer
appropriate to consider all prices facing other farmers as fixed. In particular,
wage rates will change; an increase in the price of padi will lead to an increased
demand for hired farm labor, and unless such labor is in infinitely elastic supply,
this will lead to an increase in farm wages.

To take these general equilibrium effects into consideration we assume that
the supply of all inputs is infinitely elastic, except for land (fixed supply) and
labor. Then quite generally

Y =fX, P(X)], (13)

where Y is the dependent variable we wish to examine (e.g., padi consumption,
fertilizer demand, income) and X is a vector of explanatory variables. These
variables may have a direct effect on Y, or an indirect influence through their
effect on the wage rate (Pr). The effects combine to give the general equilibrium
elasticities.

From (13) we get

Ey,x—-—”fly,z“‘”’)Y,PLEPL,X’ (14)

where the 7,; come from equations (9) and (12). To estimate Ep, y we note that
total labor demand (Q?% may be satisfied by the supply of household labor (Lr)
and hired labor (Lz), so

0,%P 1, X)=LyS(Pr, X)+LiS(Pr),

where X refers to influences other than the wage rate (Pz). Total differentiation
gives

s Ly @
7)1.1.-, X—Q_L nQL,X
Ep,, z= (15)
Ly _Luge

d
Nar, P~ WSLF. PL € Lu PL
QL QL ’

and this equation gives the responsiveness of wage rates t0 2 change in one of
the exogenous X variables.

D. Estimating the Farm-Household Model

The results of estimating the production equations, (1) and (2), are shown
in Table I. For estimation the sample was split in two. Larger farmers, producing
at least 400 gallons of padi rice in a year, pay zakat, an Islamic tax which in
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TABLE 1
REsSPONSE ELASTICITIES FOR FaRM QUTPUT

Elasticity of:

Field Labor Fertilizer — p. ofite Output
Preparation Demand Demand Supply
With respect to
Price of output
—zakat paid 0.62 0.05 0.58 13.6 0.24
—no zakat paid 0.32 0.01 0.13 11.1 0.15
Price of field preparation
—zakat paid —0.58 —0.01 —0.02 -39 —0.17
—no zakat paid —0.43 0.02 0.04 —3.4 —0.13
Wage rate
—zakat paid —0.02 —0.05 0.07 —8.9 —0.03
—no zakat paid 0.07 —0.03 0.03 —9.3 —0.01
Price of fertilizer
~—zakat paid —0.004 0.01 —0.61 —0.93 —0.04
—no zakat paid 0.01 —0.002 —0.16 —0.64 —0.01
Land area cropped
—=zakat paid 0.42 0.61 0.82 1.9 0.71
—no zakat paid 0.20 0.62 0.35 6.2 1.1
Age of house hold head
—zakat paid 0.28 —0.60 0.12
—no zakat paid 0.23 0.12 0.06
Number of plots operated ’
—zakat paid —0.19 0.27 —0.56
—no zakat paid 0.05 0.42 —0.29

% change if dummy variable changes

Tractor used? (Yes=1)

—zakat paid 67% 8% —18%

—no zakat paid 65% —13% 12%
Two-wheeled tractor?

—zakat paid —34% —2% —2%

—no zakat paid —36% —2% 3%
Is water needed?

—zakat paid 10% 10% —14%

—no zakat paid 17% 2% —5%
Did disease hit?

—zakat paid 25% 11% 1%

—no zakat paid —4% 0% —2%

Some land rented?
—zakat paid —14% —4% —4%
—no zakat paid 18% 2% 2%
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Table I (Continued)

Elasticity of:

Field Labor Fertilizer p.ocia Output
Preparation Demand Demand Supply
Over one acre of padi?
——zakat paid 40% 2% 2%
—no zakat paid 45% 1% 1%
Some land doublecropped?
——zakat paid —13% 10% 10%
—no zakat paid —10% 13% 13%
Notes: 1. Elasticities in columns 1, 2, and 3 computed from estimates of equations
(1) and (2).

2. Sample size: households where zakat was paid—1,079 and households
where no zakat was paid—1,722.
a2 Estimated restricted profit is negative for households which do not pay zakat, so
elasticity shown here is shown in absolute value.

TABLE II
LINEAR EXPENDITURE SYSTEM: ELASTICITIES

Elasticity of:

Padi Non-padi Labor
Consumption Consumption Supply
With respect to

Price of padi 0.39 —0.35 0.06
Price of non-padi —0.80 —0.59 0.26
Price of labor 0.26 0.59 —0.11
“Full expenditure” 0.66 1.5 —0.34
Number of earners 0.12 0.46 0.47
Number of dependents 0.18 0.28 0.36
Age of household head 0.33 —0.12 —0.03
Gender of household head [4]1 [—204] [—3361
Mean years education of earners 0.03 0.3 0.43
Autonomous expenditure 0.06 0.13 —0.03

Source: Based on data from [15].
Notes: 1. FElasticities are derived from the simultaneous estimation of equations (6a)
through (6c), with restrictions on the r, to ensure uniqueness.
2. Numbers in brackets give absolute change only, in MS$.

Malaysia is assessed at 10 per cent of total gross output, provided rice production
exceeds 400 gallons. This effectively lowers the price such farmers face for padi,
and if all farmers were in the same sample one would be in the odd position of
observing larger output associated with lower output prices.

Output is fairly responsive to a price increase, with an own-price elasticity of
supply of about 0.2. This is a minimum response, as acreage has been assumed
to be fixed, and induced innovation is not included either. Labor demand responds



264 THE DEVELOPING ECONOMIES

very little to a change in the wage rate; this is in line with the findings of Evenson
and Binswanger [4] using Indian data, but is in contrast with the high labor
demand elasticities characteristic of Cobb-Douglas estimations. An implication
of this finding is that out-migration could have a substantial effect on rural wage
rates. The demands for fertilizer and for field preparation are quite price
sensitive. The results also show that as the acreage cropped per household rises,
the land is farmed less intensively, as labor, fertilizer, and field preparation inputs
rise proportionally less quickly. This phenomenon has been widely observed in
India and elsewhere.*?

Equations (6a)-(6c) were estimated simultaneously, with cross restrictions to
ensure unique estimates for the 7;. The relevant elasticities appear in Table II.
Most of the elasticities are satisfactory. A higher price for non-padi lowers padi
and non-padi consumption. The labor supply curve, for those already working,
is almost vertical. Families with more earners, more education, or more dependents
work and consume more. An increase in unearned income raises the consumption
of goods and lowers labor supply slightly.

A comparison between marginal and average budget shares gives the following:

(%)
Marginal Share of Average Share of
Full Income Going to Full Income Going to
Padi 10 (=8») 14
Non-padi 82 (=8y) 53
Leisure 8 (=kB.) 33

Thus if incomes were to rise, an increasing proportion would go to buy goods
(including savings) at the expense of the proportion going to buy rice and to
enjoy leisure. Put another way, households display a certain reluctance to work
less even when incomes improve. Our marginal income share for padi (10 per
cent) is larger than the value of 5 per cent found by Barnum and Squire [3] for
their more affluent Malaysian sample from the Muda area, which is to be expected.
Their study found similar values for By.

The one disturbing result is the positive own-price elasticity of demand for padi.
Padi is not a Giffen good since the expenditure elasticity is positive. One possible
explanation is that higher prices reflect better quality rice, which may be strongly
preferred. A second possibility is that low padi prices reflect payments to middle-
men with whom the farmer has contracted debt. Such households would also
tend to consume less rice, even though their reported incomes appear to be fairly
high. Fortunately this parameter is of minor importance when assessing the policy
options, as will be evident in Section E below.

Equation (7), which relates the hours of family off-farm work to other variables,
was estimated using OLS and yielded the results shown in Table III. We may
interpret these results as indicating that the main source of work at the margin
is off the farm; 94 per cent of extra work time was spent at off-farm jobs,

12 For just one example, see [2].
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TABLE III
CORRELATES OF OFF-FARM WORK

Coefficient r-statistic

Dependent variable:
Hours of off-farm work by family members in one year

Independent variables:

Constant —360
Total hours of work 0.94 81%*
Total hours of work, squared —0.000015 47*
Acreage of padi farmed —72 11*
Acreage of non-padi farmed —152 19%
Average years of education of family workers 82 5.3%
Off-farm wage/on-farm wage —15 2.6%
Average years of work experience of family

workers —4.6 0.63
Experience, squared 0.088 0.82
Gender of household head (Male=1) 8.6 0.34
Size of family labor force —1.0 0.06

Source: Based on equation (7).
Notes: Sample size: 2,360. R*=0.81.
* Significant at 5 per cent level.

compared to a mean for the sample of 72 per cent. For every extra acre of
non-padi land, families spent 152 hours less working outside the farm. This
figure was a markedly smaller 72 hours for rice land, which may reflect lower
labor requirements, and also the effect of hiring in labor to help with padi
cultivation. The one surprise is that a higher off-farm wage leads to less offi-farm
work, although the effect is trivially small, since a 10 per cent increase in the
wage would reduce off-farm work by less than two hours per year.

It could be argued that since off-farm work is a component of total working
hours, the above equation suffers from simultaneity bias. Our interpretation is
different; the essence of the argument is that households, after looking at prices,
first determine the amount of time they wish to work. This done, they decide
how to divide their time between work on, and off, the farm.

Some of the most important full farm-household elasticities, derived using
equation (9) and the estimates presented in Tables I and II, are shown in Table IV,
along with values of the partial elasticities for comparison. The differences are
revealing. For instance, if one were to look at the results of estimating the
expenditure system one would conclude that a 10 per cent increase in the price
of padi would lower the household’s non-padi consumption (by 3.5 per cent),
presumably because the higher price of padi reduces the real income of the
household and obliges it to cut back on consumption of non-padi goods and
services too. This conclusion is reversed once one takes the farm-household as
a unit; now we see that a 10 per cent higher price for padi increases non-padi
consumption by 3.4 per cent, because here the higher rice price raises household
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TABLE 1V

RESPONSE ELASTICITIES FOR EXPENDITURE SYSTEM AND
FOR FarM-HoUseHOLD MODEL

Elasticity of:

Padi Non-padi Labor
Consumption Consumption Supply
With respect to
Price of padi v
—partial elasticity (from LES) 0.39 —0.35 0.06
—full elasticity 0.69 0.34 —0.09
Price of non-padi
—partial elasticity (from LES) —0.80 —0.59 0.26
—full elasticity —0.80 —0.59 0.26
Price of labor
—partial elasticity (from LES) 0.26 0.59 —0.11
[1.48]
—full elasticity 0.07 0.14 —0.01
[1.58]

Source: Based on data from [15].
Notes: 1. Numbers in brackets are from a linear logarithmic expenditure system
applied to the same data, for comparative purposes.

2. The partial elasticities give the values of e¢;p; (from Table II), and the
full elasticities give the values of 5¢;p,, using equation (9). In applying
equation (9) the values of e¢;,z came from Table II (applied to auto-
nomous income) and the values of ypp; from the profit elasticities in
Table I (adjusted for the fact that only 39 per cent of autonomous income
comes from profit, on average). All the figures refer to zakat-paying
households only.

income through its effect on farm profits. A similar effect occurs to labor supply
when the price of padi rises. The expenditure system shows a positive labor
supply elasticity, as households work more in response to a price-induced fall in
their real income; but in the farm-household context, the higher price of padi
raises farm profits and hence household income, causing them to cut back their
supply of labor, Barnum and Squire found a similar pattern in their study of the
Muda area in the mid-1970s [3]. These differences in response elasticities provide
the strongest justification for taking the trouble to develop and estimate a full
farm-household model.

It is-useful to trace the effects of these variables on real full expenditure for
two representative households. The representative “padi-selling” household reflects
households which produce a surplus of rice for sale while the typical “subsistence”
household does not; profiles of the two household types are given in Appendix
Table I. Both have approximately the same level of full expenditure, similar
demographic characteristics and total working time. The response elasticities,
given in Table V, reveal that a higher wage rate raises income, especially for the
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TABLE V

EvLasTICITIES OF REAL FULL EXPENDITURE
FrROM FurLL FarM-HousesoLD MODEL

Full Expenditure Elasticities for

“Padi-Selling” ‘‘Subsistence”
Households Households
With respect to
Wage rate 0.26 0.35
Price of padi 0.34 <0
Price of non-padi goods
and services —0.60 —0.45
Price of fertilizer —0.03 —0.01
Price of field preparation —0.12 —0.06

Source: Based on data from [15].
Note: Profiles of “Padi-selling” and “Subsistence” households appear in Appendix
Table 1. -

“subsistence” households who already work more off the farm. A higher price of
rice is of no value to most subsistence households since they do not sell rice.
Fertilizer subsidies, even if substantial, have little effect on real income. In this
partial equilibrium context, it is clear that changes in the prices of rice or inputs
will have minimal effects on the real income of farmers living in the marginal
rice-growing areas.

The most important general-equilibrium elasticities, which are derived from
equation (15), are shown in Table VI. In order to calculate these it was necessary
to choose a value for e, »,, the elasticity of supply of hired labor. In their study
of the Muda area in the mid-1970s, Goldman and Squire [6] found that following
the introduction of double-cropping, wages there rose substantially; they estimated
that the increase in wages was consistent with an elasticity of labor supply to
the area of 1. Since our survey data also comes from Peninsular Malaysia, it is
plausible to use the same value.™®

E. Measuring the Effects of Policy Changes on Rice Farmers

In this section we review the main policy options open to the Government of
Malaysia, if it wanted to raise the real incomes of farmers in the poor rice-growing
districts in the late 1970s and early 1980s. The discussion draws heavily on the
empirical results presented in Table VL

1. Raise the price of padi

Since independence, Malaysia has typically kept the domestic producer price
of padi slightly above the world parity level.** By contrast, producer prices are
far higher than world levels in Japan and the Republic of Korea, and somewhat

13 This is the value which Goldman and Squire believe is the most plausible, see [6].
14 This is documented and discussed in [5].
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TABLE
FuLL System

Elasticity of

Elp Pl Cp Cn Si
With respect to

Price of padi

[1] 1.0 0.47 0.72 0.41 —0.10

[2] 1.0 0.09 0.56 0.04  —0.02
Price of non-padi

[1] 1.0 —0.73  —0.85  —0.69 0.27

[2] 1.0 —0.73 —0.89 —0.79 0.29
Price of fertilizer

[1] 1.0 —0.001 —0.02 —0.05 0.01

[2] 1.0 —0.03 —0.01 —0.03 0.01
Acreage farmed

[1] 1.0 2.60 0.21 0.47 —0.05

[2] 1.0 2.70 0.35 0.83 —0.13
Family labor force

[1] 1.0 —1.40 0.03 0.26 0.49

[2] 1.0 —1.30 —0.04 0.10 0.52
Number of dependents

[1] 1.0 —1.10 0.11 0.13 0.37

[2] 1.0 —1.00 0.06 0.00 0.40
Age of household head

[1] 1.0 —0.18 0.31 —0.18 —0.02

[2] 1.0 0.65 0.40 0.04 —0.06
Average education of workers

[1] 1.0 —1.30 —0.06 0.12 0.45

[2] 1.0 —1.20 —0.11 —0.04 0.48
Autonomous income

[1] 1.0 0.07 0.06 0.13 —0.03

[2] 1.0 0.04 0.04 0.10 —0.02
Memo: Price of labor

f1] 0.07 0.14 —-0.01

[2] 0.12 0.28 —0.04

Notes: 1. [1] denotes padi-selling households and [2] denotes “subsistence” house-
2. The elasticities given here are derived from equation (15); estimation proce-

3. The symbols at the head of each column denote the following: Elp is

and non-padi respectively; SI is supply of household labor; Ofpr, QI, and

quantity of padi supplied; Mp is marketed supply of padi; E is full expendi-

higher in Taiwan. In Southeast Asia there is a clear pattern of higher producer
prices for padi than in the wealthier countries.*® If Malaysia were to follow a
similar high-price path, what effect would this have on rural incomes, output, and
welfare?

15 For an interesting discussion of this, see [26].
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Ofpr Ql QOfe Op Mp E E/P Y
0.61 0.03 0.61 0.22 0.03 0.64 0.36 0.64
0.33 0.01 0.13 0.15 0.00 0.34 0.05 0.41
0.01 0.04 —0.05 0.02 0.37 —0.29 —0.64 0.06
—0.05 0.02 0.02 0.01 0.00 —0.53 —0.76 —0.15
—0.004 0.007 —0.61 —0.04 ~0.05 ~—0.03 —0.03 —0.04
0.01 —0.001 —0.16 —0.01 0.00 —0.03 —0.03 —0.03
0.37 0.48 1.00 0.62 0.80 1.10 0.40 0.40
0.39 0.53 0.43 0.75 0.00 2.00 1.30 1.50
0.03 0.07 —0.10 0.05 0.05 0.03 0.41 0.22
—0.09 0.04 —0.04 0.01 0.00 —0.32 —0.01 —0.27
0.02 0.05 —0.08 0.04 0.01 —0.44 —0.14 0.13
—0.07 0.03 —0.03 0.01 0.00 —0.73 —0.49 —0.21
0.28 —0.05 0.11 0.01 0.003 —0.09 —0.04 —0.07
0.28 0.10 0.08 —0.01 0.00 0.46 0.31 0.31
0.03 0.06 —0.09 0.04 0.08 —0.52 —0.17 0.08
—0.08 0.04 —0.04 0.01 0.00 —0.88 —0.59 —0.26
—0.001 —0.003 0.01 —0.002 —0.03 0.10 0.08 0.11
0.003 —0.001 0.001 0.00 0.00 0.09 0.08 0.11
—0.02 —0.05 0.07 —0.03 —0.07 0.40 0.13 0.12
0.07 —0.03 0.03 —0.01 0.00 0.73 0.49 0.54

hold; see Appendix Table I for profiles of these groups.

dures are given in the text.
elasticity of supply of hired labor; PI is price of labor; Cp and Cn are consumption of padi
QOfe are quantities of field preparation, labor, and fertilizers demanded for the farm; Qp is

ture and E/P is real full expenditure; and Y is household income.

The obvious answer is that the incomes of households who produce rice for
the market would rise, and would fall for those who are net purchasers, a majority
among our sample. This conclusion is not significantly altered by the output and
substitution effects of the larger model, working through higher wage rates.

Taking the sub-sample of producers with a marketable surplus of padi, who
constitute a fifth of our sample, a 30 per cent increase in the price of padi would
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boost nominal income by almost 20 per cent and real full expenditure by over
10 per cent.’®* A tenth of this extra income would come indirectly, via increased
wage earnings; part would come as increased leisure, and part as higher consump-
tion of padi and other goods and services. Farm production would be intensified,
mainly through the use of more fertilizer, and the demand for hired labor would
rise significantly, pushing up rural wage rates. The marketed surplus of these
farms would rise by just 1 per cent, a figure which is in line with the low
response elasticities found by Barnum and Squire [3] for the Muda area, but
probably an understatement given our peculiar demand elasticity for padi.

For a “subsistence” farm household, covering its own needs but with no
marketable surplus of rice, real full expenditure would remain essentially un-
changed, as padi price increases balance higher (implicit) farm profits, although
households would also respond by intensifying production. The main benefit
would be as a result of the higher rural wage rate, which would raise real income
by just over 1 per cent. For households which buy rice, the higher wage may
not always offset the reduction in real expenditure due to higher padi prices.

2. Replace the zakat

The zakat is levied as a 10 per cent tax on gross padi output, provided this
output exceeds 400 gallons per household per annum. It has the effect of reducing
the nominal farmgate price by 10 per cent for larger rice producers, and its
removal would constitute a price increase for larger padi cultivators, without any
equivalent change in the price paid by consumers. Since family income per capita
is essentially unrelated to the area of padi cultivated, the distributional effects of
removing the zakat are unclear within our sample. As padi farmers in Malaysia
are significantly less well-off than the average household, the removal of the zakat
would appear to have an equalizing effect on income distribution nationally.

With the removal of the zakat, real income would rise by about 5 per cent
for net padi sellers and somewhat less for “subsistence” farmers, who only gain
indirectly through higher wage rates. Output would rise 2.5 per cent, and market
surplus would expand. This conclusion is incomplete, since it does not consider
what alternative might replace the zakat, nor how the zakat revenues are currently
being spent.

3. Subsidize fertilizers

Malaysia in the late 1970s already subsidized fertilizers used by rice farmers,
largely to help boost rice output but also as an income-enhancing measure. What
effect would a further 10 per cent reduction in fertilizer prices have on farm
households?

First, farm output would rise, by just 0.4 per cent on commercial padi farms
and by less than 0.1 per cent on “subsistence” farms. In the case of the former,
the small response is because labor input would be reduced as fertilizer is
substituted instead; fertilizer use would actually rise 6 per cent. For “subsistence”

18 This can be calculated from Table V; 30% % 0.64=19.2%, 30% x 0.36=10.8%.
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farms, fertilizer use would rise just 1.5 per cent. In part this may be because
many such farmers use traditional varieties of rice, which are usually relatively
unresponsive to increased doses of fertilizer. A shift to fertilizer-intensive varieties
might occur in some cases, but typically would require more complementary
inputs such as water, which are not necessarily available.

As a method of generating a marketable surplus, fertilizer subsidies are more
effective than increasing the price of output. A 10 per cent decrease in fertilizer
prices will increase the volume of padi brought to the market by commercial padi
growers by more than a 10 per cent increase in the price of padi. This is because
the higher padi price raises incomes more than the lower fertilizer price. The
opposite conclusion would have been reached by looking at production-side data
alone.

The 10 per cent reduction in the price of fertilizer would raise real expenditure
by about 0.3 per cent overall. There is thus little scope for raising income by
subsidizing fertilizer prices. This is not surprising, since zakat-paying growers
bought on average less than M$100 worth of fertilizer annually, and this represents
an upper limit to the amount of possible gain from subsidizing fertilizer.

4. Irrigation and land clearance

Irrigation schemes, which would allow farmers to double-crop rice, would have
approximately the same effect as land clearance in that they would stretch the
available cultivable area. An extra acre of padi land would raise annual income
for padi-selling farmers by about M$45 p.a., representing nearly 2 per cent of
income.'? “Subsistence” farmers would get an extra M$90 per year. Thus at a

17 This calculation is as follows. Bxtra land geperates more net profit. From Table I we
have:

Padi-Selling “Subsistence”

Households Households

One more acre of land represents

an increase of 20.8% 33.3%
So, in M$:

additional value of output 145 203

extra field preparation costs 6 8

extra labor hired 18 8

cost of extra household labor 52 54

extra fertilizer costs 14 12
Therefore

Additional net profit 54 122

But this in turn causes the family to supply less labor. The extra profit represents a 13.9%
increase in autonomous income (measured at the midpoint, and using the numbers in
Appendix Table I for autonomous income). Using the elasticity of labor supply with
respect to a change in autonomous expenditure reported in Table II, which is —0.03, we
have that padi-selling households will reduce their labor supply by 0.42 per cent or by
8.8 hours per year (based on 2,100 hours of work per year, see Appendix Table I). Since
each hour is valued at M$1.08, this represents a loss of income of M$9.47, so on balance
family income rises by M$44.55, which we have rounded to M$45. A similar calculation
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5 per cent real interest rate, it would not be economically worthwhile to spend
more than M$900 to M$1,800 to irrigate or clear an extra acre of land for padi,
which is well below the cost of most such small-scale projects.’® Perhaps that
is why the World Bank, which requested the survey of rice-growing households,
did not ultimately launch a program of small-scale irrigation projects as it had
originally intended.

If every household had an extra hectare of padi land, then the general
equilibrium effects of Table VI would come into play, and the income of padi-
selling households would rise by 8 per cent.”® Three quarters of this increase
would be because the additional land would increase the total demand for labor
and so pull up the wage rate. However this is not a realistic scenario, since
Malaysia could not create additional padi land, even through the mechanism of
double-cropping, on such a large scale, as most of the land which is currently
suited for growing rice is currently being used for that purpose. Between 1985
and 1990 the total area of padi cultivated in Malaysia rose by a total of just 2.3
per cent, or far short of the roughly 20 per cent increase which would be needed
to endow every rice-growing family with an extra hectare of padi land. Indeed
under the pressure of rising wages, farmers in some areas are giving up double-
cropping, and are farming less intensively, which is why padi output fell by 19
per cent between 1985 and 1990. This process has been going on for some time;
some farmers began to abandon land or at least cease to double-crop padi as long
ago as the early 1970s near Melaka.2?

5. Migration

When dependents migrate, real full expenditure does not change (by construc-
tion), but income per remaining family member rises. Those that remain do Iess
hours of work, so wage rates rise slightly. Income per capita rises, although
aggregate rural real income falls, since less remunerative work is being done.

The marginal family earner does not earn enough to cover his or her expenses,
so if he or she leaves, spending per remaining family member rises. Rural wage
rates will rise, eroding farm profits but boosting wage income. Interestingly, with
1 per cent fewer family earners, the total hours of work done would fall by just
0.5 per cent. This is hard to interpret. If it is because the marginal rural worker

for “subsistence” households shows that annual labor supply falls by 31.1 hours, worth
M$33.6. Thus family income rises, on balance, by M$88.4, which we have rounded to
M$90. For this calculation to be valid, we have to assume that households are not
constrained in the amount of work which they do, so that the only real benefit from more
land is the additional net profit it yields; thus no value is put on the greater access to
employment which additional land brings with it. Given the flexible and widespread rural
labor market in Peninsular Malaysia, this is plausible as a working assumption.

18 The Government of Malaysia plans to spend about M$2,200 per hectare during the Sixth
Malaysia Plan (1991-95) simply to rehabilitate the irrigation and drainage systems on
about a third of the area of the “rice-bowl” districts. See [14].

1% Land area rises 20.8 per cent and the elasticity of income with Tespect to area cultivated
is 0.4 (from Table VI).

20 This is according to [10].
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is unable to work more, then this would seem to imply that the shadow price of
rural labor which moves to the city is just half of the rural average wage rate. If
the low hours reflect an unwillingness to work more, then the shadow wage is the
full rural wage rate.

6. Education

It is sometimes argued that additional years of primary education yield a high
rate of return, even for those who remain in farming. A stratightforward
regression of (the log of) income against variables such as farm acreage, the log
of age, and the log of education, shows that an extra year of education raises
annual income significantly, by about M$60 for padi-selling households and by
just over M$100 for “subsistence” farm households.?* The interesting finding is
that only about an eighth of this is attributable to higher wage rates; the rest
is because better-educated people work longer hours. This is evident from
Table II, which shows that if the years one spends in education rise 10 per cent,
then the amount of labor supplied rises by 4.3 per cent.

It is not clear why those with more education put in more hours of work. One
possibility is that the types of jobs filled by those who are more educated are
full-time and indivisible, such as teaching, police, nursing, and so on. In this
case the price of getting such a job may be that one has to work too much, in
which case the welfare improvement could be minimal. A second possibility is
that education brings about a change in attitudes which favors hard work. If true,
it is impossible to compare the welfare of individuals before and after education.
Alternatively, education may bring a greater appreciation of material comforts,
which in turn spurs more work.

The third possible explanation is that those who work harder are also the ones
who have completed the most education. In this case the provision of more
education would not lead to more work, and would only raise incomes through
its influence on wage rates; this effect, as we have seen, is small. Finally, there
may be a limited number of job openings in rural Malaysia. Those with more
education may be favored for such jobs as are available, and are hence almost
the only people who are working as much as they really want. In this case
education may be wasteful, unless it really is the cheapest device for screening
one job applicant from another. '

The finding that those with more education spend more hours working lies
behind some of the apparently peculiar full system response elasticities in Table
VI, where greater education is associated with a lower wage rate. The logic is
that if everyone had extra education, the total supply of labor would rise and
the wage rate would be pushed down. Through this wage effect, more education
could actually leave one worse off. The possibility is intriguing, but probably of
limited practical importance, since there would be no incentive to acquire addi-
tional education under such circumstances, and this would automatically help
limit the demand for education (and thus the supply of hours worked).

21 See [9], for details.
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On the other hand all these considerations suggest caution in concluding that
education is effective in enhancing the welfare of those who remain in the rural
areas. It may however be of great benefit to those who migrate to the towns and
cities.

7. Transfers

One of the main mechanisms for equalizing incomes in more affluent countries
is the tax-transfer system, where slightly progressive taxes are coupled with
progressive transfer payments. Snodgrass has argued that the fiscal system in
West Malaysia was an effective income redistributor in the 1960s [23]. What
would happen if transfer payments were made to padi-growing households, for
instance as part of a negative income tax system?

Income and real expenditure would both rise. Households would respond by
working slightly less and consuming a little more. This in turn would raise the
demand for hired farm labor, and push up wages. Thus wage earners would
benefit at the expense of land owners. Less output would be marketed. In
principle, the provision of more public goods would have a similar effect, although
our model has not been designed to reflect the reactions to such changes.

8. A policy package
The government, if it wants to raise rural incomes, is more likely to promote

a number of actions simultaneously. A package of measures, not very different

from what was actually implemented during the mid-1980s, might look like this:

—A 10 per cent real increase in the producer price of padi, using import restric-
tions. Since the late 1960s Malaysia has restricted imports of rice; it does this
by setting a price for domestic rice above the world price, and requiring
importers to also buy a certain amount of domestic rice for every ton they
import. If Malaysia follows the path of Japan, Korea, or Taiwan, then as
incomes rise, the divergence between the (high) domestic price of rice and the
(lower) price of imports will continue to increase. Restrictions of this nature
would not have any direct budgetary implication for the government.

—A further 20 per cent reduction in the price of fertilizer. This would cost an
additional M$23 million annually for the budget, but even this is somewhat
less than the average subsidy of M$66 million paid annually during 1985-90.22

—The introduction of double-cropping for another 5 per cent of households. If
this could be done for the current rehabilitation cost of M$2,200 per hectare,
which is optimistic, then the total budgetary cost would come to about M$72
million annually.?® Between 1985 and 1990 Malaysia spent M$128 million
annually on restoring and extending irrigation and drainage, yet the area devoted
to rice cultivation rose by just 2.3 per cent. Thus a 5 per cent expansion of
the area cultivated to rice would represent a major change.

22 The cost is estimated at U.S.$135 per ton of urea times M$2.6/U.S.$ times 500 kg of
urea per hectare times 650,000 hectares (the acreage of padi land in 1985) times 20%
price redutcion.

23 Calculated as 5% times 650,000 hectares times M$2,200 per hectare.
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—An extra year's schooling for all young people, which would mean an extra
year of school for about 5 per cent of family members. This would call for
about 4,000 extra teachers, and cost approximately M$50 million annually.**
Schooling, at least at the primary level, is now almost universal in Malaysia.
The gross primary enrollment rate rose from 90 per cent in 1980 to 93 per
cent in 1990 and class size fell from 25 to 20. Secondary enrollment rose from
45 per cent to 56 per cent.?®

—Expanded pensions for the old and infirm, amounting to an extra M$100 per
annum for 10 per cent of all households. This would cost about M$36 million
annually.?® In the Sixth Malaysia Plan, which runs from 1990 to 1995, the
country plans to spend about M$100 million annually on targeted support for
the “hard-core poor,” who represent about 5 per cent of the total population.
However until recently the country did not feel it had enough resources to
provide more significant support for this group.

The combined effect would be to raise average household full expenditure by
about 13 per cent over five years, or by almost 1.5 per cent p.a. This effect is
appreciable, although not enormous, and is somewhat greater than the effect of
the removal of the zakat or a 20 per cent increase in real wage rates. A certain
amount of experimentation was done to test the sensitivity of these results, but
other realistic packages of measures would have a broadly comparable overall
effect. By way of comparison, real earnings per employee rose by 2.6 per cent
per year in real terms between 1980 and 1990, for a total of 29 per cent during
the period.

F. Conclusions

In the 1960s and 1970s, the rural poor in Malaysia were greatly aided by the
extension of government services to their areas, and there is evidence that their
incomes rose.?” By the late 1970s primary education and basic health care were
universal, rural electrification was spreading rapidly, and the provision of piped
water and paved roads was fairly common. The government also made substantial
investments in land clearance and irrigation, and subsidized fertilizer and agricul-
tural extension.

However there are very real limits to what the government can do to directly
raise the incomes of households in the marginal rice-growing areas. A higher
price of rice would not help, since most of the households surveyed are net
purchasers of rice. Fertilizer subsidies have a small influence on income, although
they may be effective in boosting the marketed surplus of rice. The provision of
more land, including irrigation schemes which would permit double-cropping,
would have a limited effect on income, since access to land does not appear to

24 4000 teachers with associated materials, each costing 2.5 times per capita GDP of
M$5,000. .

25 Interpolated from [27].

26 There were 3.6 million households in Malaysia in 1990.

27 The case for this is made in [9].
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constrain income very much. The removal of the zakat would increase incomes
appreciably, as could pensions and disability allowancés.

Among the more interesting byproducts of this study are the findings that rice
output is not very responsive to prices, with a supply elasticity of about 0.2; the
wage elasticity of labor demand by small farmers is low, implying that out-migration
could cause a large rise in wage rates; and the income elasticity of labor supply
was found to be negative (but small), confirming the common finding that leisure
is a normal good.

Ultimately the only guarantee of rapidly rising incomes for poor farmers is
continued growth elsewhere in the Malaysian economy. This increases the
opportunities for work off the farm and, more importantly, raises the wage rate
which such work pays. There is also more rapid out-migration, which will
eventually permit farm size to increase, although Malaysia has only reached the
stage of a declining rural population in the mid-1990s. Rapid economic growth
has the further advantage that it provides more tax revenue out of which to
finance transfers and public goods. The evidence from our sample indicates that
even those who do not leave the rural areas share in this economic growth.

G. Postscript

The data on which the analysis in this paper is based were collected during
1976-80, and much of the analysis was completed by 1985. Since then there have
been enormous economic changes in Malaysia, and they confirm the basic message:
a buoyant economy is the best guarantee of a rising living standard for poor rural
households, but government still has a significant role to play in ensuring that
they are able to take advantage of the general economic growth.

Between 1980 and 1991 real GDP rose by 5.7 per cent annually, fired mainly
by export-oriented manufacturing. Real wages rose by almost a third during
this period, and the relative position of poor households improved. In Peninsular
Malaysia, while the share of the poorest 40 per cent of households (ranked by
per capita income) was 12.8 per cent of income in 1985, this had risen to 14.5
per cent by 1990. The proportion of households falling below the government’s
official absolute poverty line fell from 18 per cent to 15 per cent, and the number
of households in poverty fell from 483,000 to 449,000. The official explanation
is that this was the result of “past efforts in raising educational attainment. . .
better income and employment opportunities. .. [which] enabled rural workers
particularly to have greater access to the job market. ... The increase in the rate
of job creation in the modern sectors. . . provided alternative income and employ-
ment opportunities” [14, p.10]. On the other hand the government spent 1.6
per cent of GDP on agricultural and rural development during the same period,
and this undoubtedly played a useful role in maintaining incomes, along the lines
of the policy package discussed in Section E above. Since 1990 the government
has changed its focus, reducing the proportion of GDP devoted to agricultural
and rural development per se (to 1.1 per cent of GDP), but increasing the
allocations targeted narrowly towards improving the position of the poorest
households.
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APPENDIX TABLE 1
CoMPOSITE PROFILE FOR Two “REPRESENTATIVE” HOUSEHOLDS

Padi-Selling Subsistence
Income (MS$) 2,200 2,010
of which: farm profits 96 —76
other unearned income 265 262
Family size 5.1 5.1
of which: family earners 3.0 3.0
Age of family head (years) 49 48
Acres of farm operated 4.8 3.0
of which: padi farm 2.9 1.6
Wage rate, off-farm work (M$/hour) 1.08 1.07
Labor hours worked annually:
Padi 570 370
Other farm work 630 490
Off-farm 900 1,240
Padi output (gallons p.a.) 920 780
of which: consumed by household 441 780
Price of padi (M$/gallon) 1.07 1.10
Fertilizer: total cost (M$/year) 82 43
usage (Ib./year) 310 160
Tools and pesticides (M$/year) 19 12
Hired labor: total cost (M$/year) 144 39
usage (hours p.a.) 220 60
Field preparation:
Total cost (M$/year) 72 56
Usage (tractor hours/year) ) 4.0 3.6

Source: Based on rice-selling and non-rice-selling subsamples of [15].



