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ar : m)nshxp bnm een gmm
output and foput 'pncc was ;«denm‘ ad&“such a result could nor be
obtained for India. Therefore, grain supply in China is affected by the -
changes in all the relevant prices, wh grain ’itxpply in India seems 1o

be largely affected by changes in the grain price itself. Weather
~conditions and technological progress are found to have a significant
impact on grain production in both countries.

, um’rtovu(m{m

In many developing countries, food mif»sui”ﬁmency is considered of overwhelming
: xmpcrmneez ‘Policies which could encourage greater pmduancm of food crops are
sought and the formation of these policies net:(:ssmrea supply response studies on food
crops. Many such studies have been carried out for various developing countries
including India, e.g., Baver and Yamey (1959), Krishna (1962; 1963), Falcon (1964},
Mubyarto (1965}, Behrman (1970), Bardhan (1970), Bardhan and Bardhan (1971), Lim
(1975, Chapter 10), and Livingstone (1977). However, studies of this kind for China
are not extensive., Few have auempted 10 curry out such studies with reference 1o

China and India in an international comparative context. This research estimates grain
' supply responses for China and India. A comparison of the responses is carried out.

! Paper presenied at the 38th Annual Conference of Australian Agriculural Economics Society,

\\*ﬂllxn;:mm New Zealand, 7-11 February 1994, The author wishes to acknowledge help received from

David Lim, D.P, Chaudhri, John Cooper, Gaang~mn Wan, Yong-Zheng Yang and Pagl %gal in the
preparation of the paper. ‘



ﬂ out on. 1he &uppl\? msmnses af pnmary pmduem in bmh d&veloped and ﬁevelogmg o
;ttounma& Lim (1975) provides a survey on stud ;,sticma in this area before 1975 while
4 more recent survey has been given by Rao (1989). ' -
Studies vary greatly in their level of sophistication and choice of supply respome,

o models. The availability of reliable statistical dawa has obviously been an important

famor in the choice of the statistical tools and models used. However, the most
~ important determinant has undoubmmy been the type of supply tesponses studied and
the characteristics of the crops analysed. According 10 Lim (1975, p. 23), there are -
three types of supply responses. They are the supply response of the agricultural sector
as @ whole, the supply response for individual crops and the supply response for
marketed surpluses. Rao (1989) provides a similar classification. Lim also indicaies
two kinds of ¢crops in general, annual crops and perennial crops.

At the most aggregative or macro level, there is the supply response of the
~agricultural sector in which interest is centred on the response of the aggregate
agricultural output to movements in the terms of trade for agricultural products. Tt
covers both annual and perennial crops. |

The second type of supply response is that for individual crops and covers annual
and perennial crops. However, annual and perennial crops have different characteristics
- and present different conceptual problems. They require therefore the use of different
models. For this type of supply response, interest is centred on the allocation of the
total acreage between crops in response to movements in their relative prices. ’

The third type is the response of the marketed surplus of crops to changes in
relative price levels. This is concerned basically with subsistence agriculwre where a
significant proportion of the total output is retained for home consumption. Thus the
price elasticities of the total output and the marketed surplus are not the same and
must be measured separately. As very few perennial crops are staple foods. the supply
response of the marketed surplus is largely concerned with the response of the
marketed surplus of annual crops to movements in their relative prices.

For both technological and economic reasons, the supply response will be different
for each crop and at each level. An important task of empirical analysis is to identify
each of them separately and account for their differences (Rao 1989).

* The discussion of this section 15 based heavily on Mubyario (1965), Lim {1975} and Rao (1989).



m;hes for x‘h formula

“The Jack of such mnd; .

mciusm of smxm impnnam c!cmems ina modeh swh as transpnnnnon wnmticmg mi

, :be pmptﬁmun density factor, a5 pmmed our by Lim {1975 :

- The supp’ly‘reap:ms& of perednial ﬁr@ps; which: 'be.lcmg5 o xh@ second type of

supply response, has not reeeived much auenton either although there has been a
~move recently towards the mudy of such crops. The Fact that the conceptual pmhh:ms
encountered in such studies were more difficult 1o solve might have cnnmbum«: 10
smh # shomage {Lim 1975, p 26). Most studies in the second category are on annual
erops which often are the staple foods of most developing countries. When food self-
sufficiency is considered the overriding aim of many developing countries, it was not
surprising that emphasis was placed on such crops. Policies which could encourage
greater production of these staple crops were required and the formation of these
policies necessitated supply response studies on such crops,

The third type, the supply response of the marketed surplus, has received the most
attention, especially during the 1960s and the early 1970s. This is due 1o the extreme
imporiance of the marketed surplus 1o those developing societies with. dommant
subsistence agriculture. The liwerature on it, both theoretically and empirically. can be
divided into three groups: ,

(@)  'The first group is concemed with the question of farmers’ ‘m}:km»m 0
economic incentives in subsistence agriculwre {e.g. Boeke 1953;
Krishna 1963; Lipton 1967 & 1968 Finth 1970; Mellor 1970: Scou
1976; Ellen 1982; and Massey 1987).

(b)  The second group is concerned with measuring the size of the marketed
surplus, identifying the factors which determine the level of the
marketed surplus of subsistence crops, and finding means to increase the
size of the marketed surplus (e.g., Krishna 1962; Bardhan. K. 1970 and
Lim 1975, Chapter 10).

{cy  The third group emphasises the role of the marketed surplus i
gconomic development, ie. its role in the early stges of
industrialisation and in the move to sustained growth {e.g.. Rostow
1960; Kellogg 1962; Bardhan 1964: and Nicholls 1970).

The supply tesponse which this paper is going to estimate belongs to the second
category: the supply response of annual crops.



3, MODEL SPECIFICATION

The variables to be included in an econometric mof:ﬂ‘; ‘must be determined first. A
knumher of factors affect grain pro uction. Three pric nely, grain prices,
non-grain farm pmduc& prices, and- pmdmmu mpm pnﬁes, are belmvcd to have more
direct and important effects on grain production. Farmers’ incomes from gmn
‘production and thus farmers” decisions on grain production are eriticaily influenced by ‘
~ these factors, Thus these three factors are considered most important and are 10 be
~included in the supply response model. The first two price factors, ., prices of grain-
and non-grain crops, will appear in the model as a ratio. ‘
Furthermore, in societies such as China and India, grain output may not be purely
a function of some economic factars. Some non-gconomic factors, e.g., policy factors
and technological progress, may also contribute importantly to grain output. Important
also is the weather in such large agricultural countries with insufficient weather-
resistant infrastructures. As such, technological progress and weather conditions may
need to be included in the model,
Therefore, grain output can be mathematically expressed as a function of the above
identified factors, ie.,

(1) GO =RPP,P. W, T)

where:
GO: grain output;
P,: grain prices;
P,: prices of non-grain farm produce;
PP, the ratio of prices of grain and non-grain crops;
P;: prices of purchased farm inputs;
W: weather factors; and
T: ume trend, representing technological progress.

(1) Ratio of prices of grain and competing crops. Cereris paribus, the higher
the relative price of grain crops, the more profitable it will be to produce them. Thus
the higher the price, the greater will be the quantity of grain supplied.

However, the kind of price to be used in the analysis has 1o be decided. In China
and India, there are government grain procurement prices and free market grain prices.
In China, the government grain procurement price should be used because during the
period of 1957-62 and the period of the Cultural Revolution till 1978, no free market



on free markcn prices bccome wi “‘3 avai able& umably since 1985 when ﬁubammxal
changes were made (o the agmcuhural pr@dﬂt‘;tﬁ marketing arrangements. Thus not
: enaugh, observations are ‘available 1o use the free market grain price as the effective
price. Given the relative ummpmmnca of the free market in China wntil recently, this is
ot 'ihought to be a serious problem tor the purpose of this analysis.' Relevant
- EOws mmem procurement price indexes have been used 1o construct this price index
ratio (See Section 4. for infﬁnnatmn on all the data used). As procurement prices are
o nurmally announced hefom each sowing season, it allows a certain amount of time t”nr
farmers 1o respond, Therefore, no time fag was used.
For India, the matket price is the effective pme o um as the wvammam
procurement price does not become effective until the free market price drops below i,

~Relevant wholesale price indexes based on free market prices are used o construet the

price index ratio. Such free market prices become known to the producers only when
they bring their products to the market for sale. These prices therefore have linle effect
on the production of the products which are offered for sale at the time by the farmers
~but they influence the production in the coming cropping season. Thergfore a one-year
time lag is used.
A positive sign is expected for the price index ratio v:mable

{2) Input prices. Changes in input prices cause changes in the production costs
and, ceteris paribus, will influence farm income, Farmers may use less inputs when
their prices rise and outpur will fall. Hence, a pegative sign is expected for this
variable. The data used are the price index of agriculwral inputs. No time lag was
considered necessary as farmers can decide whether or not 1o buy the inputs within a
short time.

(3) Weather conditions. In China, the statstics frequently used to indicate
weather conditions are the sown areas affected by nawral disasters which refer to
flood, drought, winter damage, damage caused by frost, wind. hail, and so on. Two
relevant indicators are “areas affected by natural disasters” and “areas damaged by
natural disasters”. The latter is a part of the former and includes areas in which the
cm,p' yield is 30% or more less than the norm. An index can be constructed by using

either of the two "areas” against total sown area in a year to reflect weather conditions.
Using "areas affected by natural disasters” is more appropriate because it beuer reflects
the overall impact of natural disasters in a year so this was used to construct the

¥ Sce analysis with panel data in Section 5.1.2 for further discussion.



‘dacacies is alscv evident even in devampmg aounmes such as (Ihum and Lnd;a ’I’hxs h&s
bcep elemy indicm&d by the res*uhs nf surveys of bmh e’cparu; and anm Hence,

s ‘uanuianveiv (Lh& underlme aﬂd&d by me authmr) ﬂ:e. most important deiermmam m‘
supply Over any long period technology is probably the most important determinant”
{Lipsey 1975, p. 89). In each of the following model estimations, a time variable is
used as a proxy for rechnological progress. A positive sign is expected for this
variable.
Based on the functional relationship in (1) and the above discussion, the model
used for estimating the grain supply response of China is:

2) GO, = B, + B,Plgrain/Pleash, + B,Plinput, + B,WI, + BT +p,

where:
GO: national grain output;
Plgrain: price index of grain;
Plcash: price index of cash crops;
Plgrain/¥lcash: the price index ratio of grain over » ash crops:
Plinput: price index of agricultural inputs;
WI: weather index; and
T: time trend, representing technological progress.

This model looks similar to the Nerlovian expectations model (Lim 1975, pp. 29-
133) in thar the procurement prices are known before the sowing season and the
farmers respond to “expected” prices rather than the price of the previous period.



P Ymables in this model are 'malugaus to those in (2), cxt‘:ﬁpi that thu variable
PIgrain/Plcash has & one-year lag, : ,

A

“Each of the models for estimating the gmin: supply sn:s:p,z:msa :c;;if" China and India
isa ”SImpIc model” as as classified by

Lim (1975, p. 39). There are no adjustment or
ation lags. It takes into consideration some of the slowly changing factors such
;aa msmuuonal or teclmvlcgmal changes over time and the role of unspecified fictors
- by using a time variable. The "simple model" is a one-equation model and its
‘:ﬁsumanng equation is the same as the original supply funetion. This model has been
~ widely used. Some examples are Stern (1959), Falcon (1964), Dean (1965). Tian
{1990) and Chen and Buckwell (1991) provide two recent examples,

4, DATA COLLECTION AND COMPILATION

Data for China have been collected from various sources and presented in Table A.l

in the Appendix. The time series starts from 1950, Although China publishes price

indices using different base years, the price indices using 1950 as the base year are

- the most comprehensive and easily available. The required price index ratios were
construcied by using the grain procurement price index and the cash crop
procurement price index. The weather index was measured by the "areas affected by
natural disasters” over the total sown area. Weather information for the years of
1950-51 and 1967-69 was not available. These years were left out of the analysis as
it would be very difficult to estimate meaningful values for them,

In India the time series starts from 1950/51. Grain output is based on the
agricultural year which is from July to June. The base year for the price indices was
1970771 and is based on the financial year which is from April to March. There are
no agmculmm production data based on the financial year and no price index data
based on the agricultural year. Singe the price indices are based on the financial year
while grain output is based on the agricultural year, there is in fact 4 lag of 15 and
not 12 months with the use of the time lag. In India, the price index for all cash

~erops is not available. Thus the price index of cotton was used as a proxy for that of



in cmap pmdumum The weather imiax used is ihe
‘parc:em{lge of thz nmmal rammll, obtain;d fmm tmz

‘indicated. Fnr fime-series dam, mc»dels in bmh Imear aml 1Qg;» inear fmma basmi on

the same specifications were estimated, The overall results from the log-linear form

- were not as satisfactory as those from the linear form. Thus, only the models in
linear form are presented.

5.1.1 Time-series data

Thirty five observations were used as those years when the data on the westher were
not available were excluded. The correlation matrix of variables based on the model
~ specification {2) is shown in Table A.3. The estimation results were not satisfactory
because the signs of two variables (Plgrain/Pleash and Plinput) were contradiciory 10
expectations (Equation 1 in Table A.4). The Durbin-Watson statistic W) of 031
indicates that there is a serious posxtm autocorrelation problcm This could be due 1
the following reasons.
(1) In Ching, political campaigns and drastic policy changes somenmes
affect grain production substantially. For example, the Great Leap
Forward in the late 1950s damaged agricultural production badly while
the rural reform in the late 1970s had the opposite effect. The model
(2), however, took little of this into consideration. In addition. the
model did not explicitly consider the possible impact of market prices.
(2)  Chinese economic data are often poor and cause problems in
econometrical analysis, Under the Chinese planned economic sysiem.




aften do not rcﬂecn

adrmmatraﬁv& demmm r example
crops or cash erops may be un anged me mmw yeaxs (Table‘ :
Al or zhesy mny ¢ increased wi ] consxderm;iqn for the actual
market Direet production control (in panicmar, luring the
pcrmd of mnacnv& i?armmg’) as well as striet mdrke: control may have

~also meant that the extent o whieh t”auners ean respond to price

signals is limuad Consequently, this may induce some seemingly
“irrational” phenomena. That is, when there are price changes, changes
in grain production may not take place because farmers are not
allowed 1o do so. When there are no price changes or even when the
eamings from grain production go down, grain production may be
increased because farmers are ordered to produce more, In these
circumstances, the accepted relationships between output and price
signals may be not as strong as expected or, in the extreme, may not
exist, not_because of the lack of farmers’ response but because of

In line with the above argument, two dummy variables were introduced. One
tepresents the impact of changes in politics and policies (D,). When political
campaigns and sharp policy shifts are perceived to have had negative effects, -1 was
used; e.g., for 1959-61, If positive effects are perceived, as, e.g. in 1979-84, then +1
was used. In other cases, 0 was used. A positive sign is expected for this dummy
variable. The other dummy varable represents the impact of market prices (D).
When there were market prices, 1 was used: otherwise 0 was used. Also a positive
sign is expected. The construction of the two dummy varables and reasons behind
them are presented in Table A.5 in the Appendix.

The estimation based on the model (2) with either D, or D, or both was tried, but
the results were little improved (Equations 2-4 in Table A.4). Although the signs of
the coefficients of Plgrain/Pleash and Plinput turned out to be as expected in most
cases (except the one for Plinput in Equation 2), the positively autogorrelated
- tegression disturbance remained in all three estimations, as the small Durbin-Watson
staristics of 0.27-0.37 indicate,

To ovmm the serial eorrelation problem, other estimation techniques have to
be used. Several techniques are available (Kmenta 1986, pp. 302-28; Judge, Hill,
Griffiths, Liitkepoh! and Lee 1988, pp. 388-393). According to Judge et al, however,



~in Tab, /lesh zmd hnput for
Equaucms 5 and 7 wam sun mmmdimmy 10 expecmtmns FHowever, it can be seen
that the overall model results were improved substantially. All the R-square adjusted
and P-statisties became much more significant. But at the- 5% signific cance level, all
" the Durbin-Watson statistics except for Equation 5 were smi in the mm)nt:h}swe
region. For the results of the maximum likelihood values of ps, t-tests show that they
~ all are swatistically different from zero, indicating the disturbances are still positively
serially correlated. Thus wnespanding second- order autocorrelation models were
estimated and the results are presented as Equations 9-12 in Table A.4. The results
~ associated with Equations 5-12 in Table A.4 are asymplotic.

The results of Equations 9-12 in Table A4, when compared to those from first-
order models, show that the R-square adjusted remained almost the same while the F-
statistics were only slightly improved. The Durbin-Watson statistics, however,
indicate that there are no autocorrelation problems associated with these models: all
the p2s are not statistically different from zero. Among the four second-order
autocorrelation models, the signs of Plgrain/Pleash and Plinput for the two estimaied
without the policy dummy variable (Equations 9 and 11) are still contradictory to
expectations and will not be considered further. The signs of all the coefficients for
Equations 10 and 12 are in accordance with expectations. All the magnitudes of the
coefficients are also acceptable although those of Plgrain/Pleash, Plinput and D, were
not statistically significant, which will be explained below. According to the
estimation results in Table A4, it was clear that the policy factor was an imponant
determinant of grain output during the past decades; the free market price factor was
not. This has been repeatedly reflected in the model estimation process as is shown
in Table A4, That is, without dummy variables, the model results were far from
satisfactory; when the free market price dummy variable was introduced, there was
some improvement but this was ot very significant, Only when the policy dummy
variable was introduced (either with or without the free market dummy variable),
were the overall model results satisfactory.

Thus hoth Equations 10 and 12 in Table A.4 seem appropriate for explaining the
relationships betweﬁn the explanatory variables and grain output. A t-lest has shown




| ‘onr bwause it has a hlgher |
Mtausum, I:qumon 10 of Table Adis reproduccd bclow' ‘

) Gog1.3»7:17a,eagwxg:muy/mash, :14 S}ZP!lnpuy 83.22W1, +756J'I‘+ 1026.5D,
o 0.46) 079 (2300 (L Sb)"’ (2,78)""

'L~rauo in pm'cmhesw :
** und ™ indicate swtistical s»g,mﬂcanee as nnd 1 percent level msp«,cﬁvely

:Smtis‘t—icuily speaking, :c:hinex.e farmers. do: not "tes;)atid o prfcc; signals. The
relationships between grain output and the price variables are insignificant. However,
 the insignificant relationships should not be interpreted as showing that Chinese
: fa;rmc:rs are not responsive to price signals. The reasons have been spelled out earlier,
the major one being the planned economic system practised by the Chinese
government, Thus, one important conclusion that can be drawn from the results of
the model (4) is that the highly planned economic system did indeed restrict the
extent to which the farmers could respond to price signals over the past decades.*

~1In the Chinese social and economic context, drastic shifts in government policy
have a significant impact on grain production. This has been verified by the
significant coefficient of the policy dummy variable (D;) and its substantial -
magnitude. A sharp policy shift would cause a shift in the intercept of the supply
curve. The change in grain supply could be as large as 10 million tonnes. This
magnitude seems quite realistic when considering changes in Chinese grain
production in, for example, 1960, 1979, and 1985. The homogeneity of the Chinese
farmers as discovered in a survey by Zhou (1993a) explains why such dramatic
changes in grain output could take place in response to a policy change.

* While it is concluded that the rigid planned economie system restricted ihe extent to which
farmers could respond to price signals, it needs to be pointed out that this does not mean that Chinese
farmers had no means at all (o respond to changes in prices. In fact, as demonsirated by various
researches, éven under the situation of a diregt govemnment plan by which farmers were told to allocate
an assigned area to-each crop, there was sull scope within which farmers could adjuse their produgtion
aetivities (Zhong 1985; IGCAAS 1986; Zhao and Ming 1986; Chen and Buckwell 1991, pp. 100-101),
Several important ways 1o do this are as follows: (1) They may allocate a larger or smaller arca 1o
grain crops than they declare; (2) They may differentiate between crops in allocating different qualities
of Iands {3) They may interplant one. crop with another in the same piece of Tund; (4) They may
change the allocation of physical and labour inputs Tor different crops (2.2, discriminating in-guaniity,
quality and timeliness); and (5) They may choose between different new farming technologies for
various erops. However, the: extent 1o which farmers can utilise the above: ploys s limited, This 18
reflected by the insignificant relationships between grain-outpot and the price variables.
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; Techrological pngress has been shmvn 10 have an important effeet on grain

output over the tin period mvc:sngmedv The value of the coefficient on the time

- wend v.mable in the model (4)‘ used as an indicator of tcchnolo&iczﬂ 1mpr¢wemcut in

gram pmducnan, shows that about an extra 7, 3 million tonnes of grain is ‘produced

annually due to continuing improvements in technology.

; Weather conditions are a very imporiant factor affmung grain autpm Accmding
o the model (4), with every one percent increase in the weather index, there would
be a decrease in grain produetion of about 830 thousand tonnes at the national level,

*The extent to which other variables in the model, except the policy dummy variable,
may change in each year is relatively small, That is, the price indices change slowly
over time Therefore, the contribution o grain output brought by changes in these

variables would be within a small range. The contribution of mchnoio&ical progiess
is almost a constant because every year the value of the variable T increases by 1.
However, there is linle certainty about the weather. The change in ‘W1 over a year
can be drastic. For example, at the national level according to data in Table A.l, the
range over which the WI may change can be from 7% to 35%. The impact of
changes over such a range on grain output will be very significant, Therefore,
weather conditions affect grain production importantly in China.

5.1.2 Panel data

Equations 10 and 12 in Table A.4 show that Plgrain/Plcash as-d Plinput were not as
strongly related as other variables to grain output, This is because under the rather
strict planned economy, the extent to which farmers could respond to price signals
was largely restricted by government administrative measures.

The results revealed by the surveys on Chinese farmers and experts show that
Chinese farmers do respond to economic incentives (Zhou 1992, 1993a). This
sugges,ts‘ that, in an environment where farmers have more autonomy to make their
own decisions, as for example, from the reform of the inmkating of agricultural
products in 1985, it would be reasonable to expect a stronger relationship between
the variables PIgrain/Pleash and Plinput and grain output,

However, the time-series is not long enough to capture this relationship. To
overcome this problem, panel data (pooled eross-sectional and time-series data) were
used, Tt was possible to collect the needed statistics for various variables at the
provineial level from various sources for four years (1987-90) (Tables A.6 to A9 in
the Appendix).



t nme vmab"!e was ebnsxdered ,lasw xmpqrtant f‘@r such a shcm

ue to the ﬂatu of’ the panc’ dma, mhe rﬂas"sxcai nnrmal linear rf;grmsm medal
ébecomes less apphcablm A genera.hsed linear regression mgdel must be adopted
-~ (Kmenta 1986, Chap;er 12). In this analysis, the cross-sectionally heteroskedastic and
timewise nutoregreste model, which is a generalised linear regression model, wm,
adeptcd (Kmenta 1986, pp. 618-22). :
In general, the regression equation for panel data is written as:

) Y =BXi + Bt BXug 1
{i = 172; EEE N/; t = 142’ wr g T}n

That is, the sample data are represented by observations on N cross-sectional
units nver T penods of time. There are altogether n = N x T observations (Kmenta
1986, pp. 616-18). ,

The regression equation for this analysis can be thus written as:

(6) GO, = BPlgrain/Plcashy, + P,MPlgrain,,, + B;Plinput,; + B;Wl,, + b,
i=12 . ,Nt=12,..,T.

To perform the pooled cross-sectional and time-series estimation, the data
presented in Tables A.6 to A9 were arranged to conform to the Kmenta model as
described above, That is, the data were arranged so that

(1) all observations of a particular cross-sectional unit are grouped
together in year order. A cross-sectional unit in this case is a province;



nnd $0 ony, and
{3 geach t,ross~sectmnal umt !ms Lhe s&me number - Qf cbsemuans in !he
time: sene:u

' "I‘lbet, and ’"’ximam nona of whzch is 4 mqoﬁgram«producmg drca, Smce a aneﬂyear.
- time lag was required for the varjable MPlgrain, all the data for 1987 bec:ame useless
~ except the free market grain price index which was lagged 1o 1988. As a result, there

~are 25 cross-sectional umts and 3 periods of time. The total numbe;r of observations
WAs 75, that i 18, 25 (N) 'X 3{y= 75
The following was obtained:

N GO=1572+ i:;BQPIgrainsﬂ?Icashu + 4.03MPIgrain,,, - 4.52Plinput, - 3.26WI,
(6.00)™ (2,897 (.59 (353" 250"

Buse Raw-Moment R-Square = 0.973 F= 13284
Variance of the estimaie - Sigma ** 2 = 0.9428
R-Square between observed and predicted = 0.960
t-ratio in parentheses;

" indicates statistical significance at 1 percent level, -

The results from the above cross-sectional and time-series analysis clearly show
that there are strong relationships between grain output and the independent variables
under investigation. The relationships are all statistically significant at the 1% level.

According to the model (7), given that the other variables remain unchanged, at
the provincial level, the increase by one percent in the ratio of procurement prices of
grain over cash crops would increase grain output by about 20 thousand tonnes and
the increase by one percent in the input price index would decrease grain supply by
about 45 thousand tonnes. ‘

As anticipated, there was a positive relationship between the wvariables of
MPIgrain and grain output, and the coefficient of MPlgrain was larger than that of
Plgrain/Plcash. For every one percent increase in its price index, there would be an
increase in grain output of about 40 thousand tonnes. This indicates that as more and
more elements of the market mechanism have been introduced into the grain
ecopomy in China, the market grain price has become a leading indicator 10 which
farmers respond.



: ]5

“'l”',,‘ffcmthe* ‘condxtxons are again found to be an i m’cﬁant factor affecting grain
output, According to the me 1 (D, with every one percent increase in the weather
i’ndcx, there would be a decredse in grm A output of seme 33 thousand mnna*; at the

' prqvm ; ,alr level.

The model estimation for grain supply response for India was based on the time-
series data presented in Table A.2 in the Appendix. The time-series covers the period
© 1950/51-1988/89. Due to the unavailability of two index numbers for feriliser
wholesale prices for 1950/51 and 1951/52, these two yem were ot included, As 8
result, there were altogether 37 observations.

The correlation matrix of variables based on the model (3) is shown in ’rablc
A.107 The estimation results were not satisfactory because the signs of two
variables (Plgrain/Plcotton and Plinput) were contradictory to expectations (Equation
1 in Table A.11).°

It was thought that the model using the vanabiu Plgrain/Plcotton might not be
agpm,pmte because cotton may not be a good surrogate for competing crops (This is
explained later in this section). Plgrain and Plcotton were entered as two separate
explanatory variables although one degree of freedom has to be sacrificed and there
is an increased risk of multicollinearity because of a similar paitern in the movements
of grain and cotton prices. The scatter diagrams of grain output and Plgrain and
Plcotton show that there are clear and strong linear relationships between them. Thus
the model (3) was modified into the following:

* From now on, Plgrain/Pleash in the model (3) will be replaced by Plgram/Pleotton n the
regression analysis. The data used for Plinput are the poce index of fenilisers. See Section & for
explanations.

® 1t was considered that the index numbers of prices might have caused problems. Their base year
was 1970771 (1970/71=100) and the year before this would normally have 4 smaller index number. As
Plgrain/Pleotton was constructed with two index numbers, so fong as the two index numbers are close
in size, no- matter what their size, their ratio {in percentages will be around 100. However, the price
index number for fenilisers in the same year could be far less than 100, This could have distoried ihe
overall relationships between grain optput and the explanatory variables, Thercfore it was thought that
recanstructing the index numbers with an garlier year as the base might solve the problem,

However, the pnce index data might not cause much problem so long as they are based on the
same base year because the reconstruction of the index numbers would not change the relationships
among these numbers, Nevertheless, a tnal was varried out to test this, All the price wndex numbers
were reconstucted taking 1952753 us the base year. The estimation based on (3) was carried out Gsing
the newly formed data (36 observations due (o a one~year Jag for Plgrain/Pleotion). The results were
very similar o those based on the original data. This confirmed that any price index data would not
canse much problem for the analysis so long as they are based on the same base year.



lem@ mﬁex fmmbm of grain whﬁ)ietme: prices;

Pleotton: index numbers of conon wholesale prices; ‘
- Plinpur: index numbers of agnwlmnﬁ mgmts prices tfenilisersh
Wi weather index, mmsrm rainfall as & percentage of normal;
T: time trend, representing technological Progress.

A positive sign is expected for Plerain and a negutive one for Pleotion. All the others
are expected to have the same signs as previousty discussed,

The results based on (8) revealed a positive relationship berween grain ourput
and Plerain, and a negative one between gruin output and Plinput. However, the sign
for Plcotton was not as expeeted (Equation 2 in Table A.1D),

The correlation matrix of variables presented in Table A.10 shows that Pleoton
is highly correlat= with Plgrain. This indicates that the incomeet sign for Pleoton
may be auributed to the presence of multicollinearity. One way 10 avoid or overcomg
this multicollinearity problem is to construet 4 new vamable using the two vanables.
This was anempted originally but did not work. Another possible way is to drop the
variable Pleotton, which would imply that it 1s not a very tmportant variable in
explaining the variation in grain output, '

The results, as indieated in Equaton 3 in Table A.11 without Pleotion, were
better, showing that the inclusion of Pleouon causes multicollinearity. To test this
further, an estimation was carried out which included Plcotton but not Plinput. The
results show that while the sign of Pleotton was sull against expectanon, the
magnitude of the coefficient for Plgrain and its significance level were affected
significantly (Equation 4 in Table A.11). In addition, the Durbin-Watson statistic was
thrown into the inconclusive region [at the 5% significance level) although the F-
statistic was slightly improved. This seems to suggest that the prices of cotton were
not important in modelling India’s grain supply response. The reasons for this will be
elaborated Jater.

Equation 3 in Table A.11 also shows that the relationship bewveen grain output
and Plinput was not statistically significant. This indicates thar Plinput also was not
an important determinant of grain output in India, If that is the case, its absence from
the model would not cause a significant change to it. Equation 5 in Table A1l
without Plinput shows that the results were very similar to those when Plinput was
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 present, axcept mat Lherc was a nmable xmprovemcm in the Fmtausim, mdmaung mm »

~has a mghcr Fmsmustm .I,r, is mpmduesxi,; bﬁlmw.,

©) GO =-56.60 + 121.64PIgrain,, + 523.89WI, + 1817.2"
00N @I (78377 (84T

ratio in;parentheses;
" indicates stabstical significance at 1 percent fevel,

The positive signs of the coefficients for the market grain price index and the
ime trend show that grain ourput responds positively to changes in them. Grain
output also responds positively 1o changes in the amount of monsvon rainfall. The
relationships between the three variables and grain -output are all swatistically
significant at the 1% level.

The prices of cotton and inputs do not seem to affect grain output significantly.
The result for cotton prices should not be surprising, as a similar result was obtained
from the survey of Indian experts (Zhou 1993b). According 10 the survey, although
the market prices of non-grain agricultural products were believed to have a positive
effect on grain production, such an effect was very small compared to that of the
market or government procurement prices. The effect is even less in this anulysis
because of the following reasons. First, unlike the ¢ase in China, the income ratio
between grain and non-grain crops is properly balanced in India. Second, the price
index used in the model is for coton only, not the whole group of cash crops. Cotton
is a seasonal crop and needs to be irrigated. In India, only about 30% of the arable
land are irrigated. As such, the shift berween cotton and grain crops is often not
feasible (D.P. Chaudhr, personal interview, 6 May 1993) Thus farmers are less
responsive 10 the changes in the price ratio of grain and cotton (Plgrain/Plcotton) or
to the changes in the price of cotton itself (Plcowon).

The econometric analysis also shows that the effect of the input price fuctor on
grain production is not significant. The reason for this may be that inputs are so
heavily subsidised that minor changes in their prices do not have a significant imypact
on farmers® returns. If the subsidy policy was abolished resulting in significant



| , ess also proved 1o be a very important determinant. 'ﬂa’e
- ‘wﬂue crf the cr;x:f(‘ ient for the fime trend variable shows that technologieal progress
'mcrcased outpnr by about 1.8 million tonnes mmually‘,

Wedther conditions affect grain outpu ';ucallv Fﬁr every one percent increase
in the monsoon rainfall index, there would be an increase fn grain output of nbmm
520 thcmsand tonnes.

836G raiﬁwSupp’ly Response in China and India: the Results Compared

Farmers in both countries seem to be responsive (o price changes. However, there are

differences. (1) Chinese farmers care about the price ratios between grain and non-
“grain crops and adjust their behaviour accordingly (according to the model based on

panel data). Indian farmers, however, respond primasily to the grain price signal. 12)

In China, a significant negative relationship between grain output and input price was

identified (according to the model based on ;pfan.eﬂl dat). Such a result could not be

obtained for India. Therefore, while grain supply in China is affected by the changes

in all the relevant prices, grain supply in India seems to be largely affected by
changes in the grain price itself.

The effects of weather conditions and technological progress on grain production
were similar in both countries. Weather conditions are critical to grain output but
more so in India. For example, in 1989 a one percent change in the weather index
would cause total grain output o change by 0.20% (0.83my/407.55mt x 100% ¢+
China but by 0.31% (0.52mt/169.90mt x 100%) in India. Technological progress
contributes to grain production positively and importantly in both countries.

It has also been found that drastic shifts in the Chinese government policy are an
important factor affecting grain production.

6. CONCLUSIONS

Prices received by farmers (both pfocnmmx:m and market grain prices and non-grain
crop prices) and prices paid by farmers (inputs) are all major factors influencing



« fpmducmm , : «
~ Ir is also important mas funds from ﬁm central wvz,mmem are allocated to
agricultural mseamh and e:xtensmn so that these acuvitm can be tzamed out

s ;echnologinﬂ prngregg,

Chinese farmers are msponswa 10 price mgndls of both grain and non-grain
crops, and they shift resources between grain and non-grain businesses depending on
 the economic returns. Therefore, with the current situation in China, while attention
should be paid to maintaining procurement prices at-economic levels. the government
should also adopt policy measures 10 balance returns from grain and non-grain
businesses in order to encourage enough farmers in grain production.

The Chinese government does not subsidise the use of agricultural inputs as
heavily as the Indian one. This paper is not going to suggest whether the Chinese
government should follow a heavy subsidy policy on the use of inputs. However,
given the significant negative relationship between input price level and grain
production in recent years, the input price level should be kept under check. It should
not be allowed to go too high so that it would discourage the farmers to use the
inputs.

Because sharp policy shifts by the Chinese government have significant impact
on grain production, the Chinese government should maintain a relatively stable grain
economic policy and avoid sharp policy changes in order to maintain a steady
increase in grain production to meet the country's growing needs. |
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‘ ‘ “gmtputo o ograsure- ooorops o oulteral o ares affocted
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1852 15392 121.4 9.0 ine.2 ziiess 13553
1953 16683 137,14 1129 1132 2lB0%3 3483
1384 16952 1301 139.% 118,2 2188y E1EE
1858 18384 137.3 1ﬁw.ﬁ‘ 11%.4 Z26ER2 AU0BL
1958 19275 139.9 122,86 111,60 238780 - 28244
18587 1BEDE 141.4 i46 4 130.8 £3L486 43123
1958 el 145.1 o 127.9 1311.2 227992 4E444
1858 1T0n 147.0 124.8 13,9 213607 2108
1960 14350 1%1.7 133.8 114.3 225863 89374
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1852 18000 192.4 14%.% 131.7 216343 Hansy
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1984 18780 1849,2 182.%8 120.4 215287 3eved
1865 18453 199.8 152.8 114.7 2149236 JLans
1988 2r400 2329.8 182.8 111.0 220243 B33t
1967 Zirea 2211 1%4.9 166.9 217414 -
1988 20908 221.1 154.9 iG3.9 0874
1963 g9 221,31 54,8 103,98 211418 -
1919 Z23986 221.1 154,.9 ins. 6 215231 SAERL
1971 25614 222.% 1814 101.7 2LBEZE ARETE
1972 24048 222.2 164.2 9.9 223878 HORET
1973 26494 2222 184,59 99,49 222821 547548
1974 27821 222.4 168,1 109.1 222953 580158
1875 28452 222.8 155,1 100,08 224318 53029
197¢ 28631 222.8 16,1 1001 284584 63*&%
1977 28273 222.8 16%.8 190.2 224500 1R5 33
1978 30477 224.4 14,0 160.1 2281568 19667
1874 23212 2%1.3 200, 4 106.5 LRRTLE EBORl
1880 32056 271.8 210.8 161.8 218570 £R78%
1981 32502 283.% 215.0 143.2 217735 LUETS
1882 315459 283.5 23%.2 k.2 217132 §IMG
1483 38728 #283.8 21%.4 1¢R.4 215990 EELING
1984 40731 282.4 £12.8 118.0 216332 47831
1885 371911 52,2 2713 123.7 219439 LE5LZ
1986 igi51 73,9 287.3 125,11 216306 TR
1887 40298 514.8 296.8 133.9 217143% £313%
1888 39408 710.3 330.3 158,46 217363 THINS
iggs 40755 991.4 385.5 185.0 218831 TLABE

e e v . e o A 8 o S R S K o o k  RY Ak bl e —— T e
- Data not availabile.

Sources; 1. Columns 2, 3, 4, and 5: $SBa (1992), China Statistics Yearbook 1993, pp. 358, 263 240.
2. Colomn 6 MAPRCa-(1989), China'’s Rural Economic Statistics tics Encvelopedia 1949 86, pp.
13031, for 1950.86; $5Ba (1992), China Statistics Yearbook 1993, p. 352, for 198791
3. Column7: MAPRCa {19893, China’s Rural Economic Statistics Enevelopedia: 1949-86. pp
354-57, for 1950-86: SSBa (1993, China Statistics Yearbook 1992, p. 385, lor 1987.91.




Table A2

[ ries Data Used: for Estimating the Grain Supply Response
Year Geadn o Index Indan - Index Mongoon
2 Quiput: numbers numbers - numbers of  rainfall
oo of ograin o of cothon  ferbtilisers  {psreent
wholesale  wholesale  whoigsals cmf
o prives prices Cprices o negmal)
BNE #3101 SR & 8- [ A U -1t B 45 5 P b
: tonnes) - =100) =100) =100) (%)

o 8 {2y 3 8y L AEY sy
1950481 SORAE 51,4 49,7 S - 104
1651452 51096 CoBRLG o B2 - A3
1g52s83 89261 ARL2 44.0 1.9 T 82
1983754 BER2Y 48,5 45,6 P15 G 5
1954788 68035 36,5 44,9 £7.0 SaNs
1965786 CBEBED 35,28 42.7 BT.0 110
1888/57 69855 45.0 48,9 57,2 14
1957758 64311 47.0 46,7 74.8 98
1958/59 TILaL 51,8 43,7 74,8 110
1956760 16672 49,2 46,5 : 4.8 114
1960781 82018 49,3 49,2 74,8 101
1961762 82708 48,4 47,8 R & T 122
1962463 80151 §1.0 49,5 KFae 97
1863764 Bogaz 58,7 53.3 7.1 ag
1964748 BYR5E 0.4 5%.8 69,2 119
1865/66 12347 14,6 56,8 116 gz
1966/87 4231 88.4 0.4 T 87
1967/68 95052 110.4 £8.1 91.4 104
1868769 94013 97,2 3.9 92.% 99
1888770 39501 150.7 g1.7 48,4 3131
18T/ T 108422 180,90 108.0 08,0 iz
1971792 108168 103.4 167.8 100.6 194
1892773 91026 119.5 91.8 15,7 14
1973/74 104688 141.8 138.3 1i3.9 108
1874778 59826 195.8 168.8 £02.9 28
1875778 121034 174.1 136.4 214.7 ¥
LOIE/TT . 111167 182,17 197.% 186,58 102
1877/15 126407 174.4 193.9 177.4 104
19787478 131902 112.6 168.6 1758,2 109
1976/80 169701 185.4 164.4 167.2 B3
1880/81 129589 Z16.7 ig2.% 242.1 104
1981782 133295 237.4 227.3 273,68 100
1962/83 126519 248.8 19%.4 21,7 BE
1983/84 152374 273.8 221.%8 BT.8 113
1984/85 145539 26,2 2BL.0 £82.5 96
1985/86 150440 2951 21%.5 266.9 93
1986787 143418 298.6 184.7 288.8 81
1887/68 140400 3318 29%.1 288.5 N

1988489 35?996 i8%.9 306.3 288.4 ‘ 119

- Duta not available.

Sources: 1. Column 2: GOla (1989, Area and Production of Pringi al "‘f‘ﬂ.ﬂ%,;m_, India

1986-88, p. 22, for 1950/51- 1986}’87, GOIb (1991, Ee , P
s-16, for 1987/88-1988/89. Data in Column 1 are in agmunuml year, Jnly
June,

2. Columns 3, 4, and 5, Chandhok and the Policy Group (19901, Indin Database:
The Economy {vol. If), pp. 350-51, 356-57. Data in Columns 3, 4, and 5 are in
financial year, April to March.

3. Column 6: India Meteorological Department (at the author's request),




 Observations)

60 Plgrain/Pleash Plinput W1 T

GO 1. 20000
CPlgrain/ : :
CPIsash 071838 120600 ‘
CBIinput 028833 £.,71144% e L0006 ; ;
CWI 0.43430 . 45780 G.22899  1.000070
T #9833 S.72607 §.233%4 B.%73L0 0 1.0009

Bonrcer Calenlated front the data in Table A1,



Table A4 Results of Regression (China, time-series data, 35 observations)
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Table A5 Construction of Two Dummy Variables®

§§f
L=

Year D

Year o, » 5
1852 1 1 1574 0 0
14983 1 i 1973 @ [
1954 i i 1874 4 @
1885 1 i 1975 4 0
19586 1 1 1976 ) f
1957 1 o & S & O
1958 i i 1978 it &
1959 =1 g 1979 i 1
1960 =L ] 1960 1 1
1961 =1 & 1981 1 i
1962 1 Q 1382 1 1
1963 1 i 1983 1
1964 1 1 1284 i
1965 1 1 1985 ~1 i
1966 1 b ER-5-171 -1 K
1970 0 i 1987 -3 1
1971 g i 1988 - b
1989 0 !
¢ D, tepresenis the possible impact which political campaigns and sharp policy shifis might

have imposed o Ching's grain production. When such events are perceived to have had
negative effects, -1 was used. I[ positive ¢ffects are perceived, then +1 was used.
Otherwise 0 was used. Since the early 19505, the averall political and policy environment
encouraged grain production. The Great Leap Forward campaign launched in 1958 would
a0t immediately have had g strong impact on grain production-in that year. Thus +1 was
used for 1952-58. The Creat Leap Forward campaign soon, however, resulied in severe
damage to the country's egonpmy including ugricultural production, Thus -1 was used for
1959-61. Starting from 1962, the policy emphasis was refocussed on gram production and
some positive measures were implemented. Although the Culral Revolution started in
1966, those positive palicy measures on grain production carried out in-the previous years
would have extended a posibve impact, and the Culwral Revolution would not
mm%mWMwMMm@mmmeu%mﬂw&mWMM%(mﬂmmwm
Revolution again threw the country’s economy into o chaotic  sitpation, However,
agricultural production was relatively less affected due to the need for food. Some policy
measures ensuring normal grain production were in place. As 2 result, grin production
dMnmdmthmmmdmm@1%%Mbmmwm%dmmw Thus 0 was wsed for 1967-
78. The rural economic reform initinted at the end of 1978 culpvated o favourable
environment for grain production Tor the following years, Thus +1 was used for 197984,
The new grain procurement policy mtroduced in early 1985 dampened farmers’
enthusiasm 10 produce ‘A, This situgtion changed linle unul 1989 when 4 sigificant
increase in the procurement price took place. Although the prive merease m 1989 could
fot make gram production as profitable as some other crops, 1L did improve the meome
from grain production (o some extent. Therefure, -1 was used for 1985-88 and 0 for 1989,
The other dummy variable, D,, represents the impact of market prices. When there were
market prices, 1 was used; otherwise 0.
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shanghai 2326 1IH.4 10%.2 0 12AY - f$:0 00 RN T
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Fuiian £29.3 11%.0 108.8 1L, 3 Y668 WIE. 6 783
Jiangxi 1562.8 1ig4.2 94,8 117.2 1U8.8 B224.7% 118
shandmﬁg 2393.7 0 188,10 104,70 1313.0 143.8 16331, ﬁ 4988
Heman . 2948.4 87,8 104.0 112.1 114.4  17929.3 4338
Hybei 30,7 135 907 12360 Itl.Ll 1A006.2 0 EiNS
Hunan 2582.7 123.2 O BB.G 13,0 11408 ilaiza 3133
Suangdeng 848,20 111,30 08,5 117.9 1i4.2 2194, 2 1858
Guangwy 12102 LE3.3 1947 1172 J45.E 5817,% 1a7g
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Tikat #6.,7 - - - - 3.4.4 127
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Ningxia 138.0 10%.2 & 5. ﬁ 125.4  1pt.% 1281.1 37
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3, Column 6: SSBa (1988), China Swtistics Yearbook 1988, p. 783.

¥ lm- 4‘)
2. Columas 3, 4 and 5: SYBb (1988), Chma Price Statistics Yearbook 1988, ;)p 97,



T’lb] AJT Cross-sectional Data Used f“m Fstxmfmng lhe Grain Suppiy'
Re#panse of China, 1988
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National Tetal 38330.0 1id4.6 111.3 424.2 116.2 217343.8 76311
Beijing 234.6 24.8 1377 13%.9 “ R 161
Tianiin 158,8  124.4 196.% 133.% ~  AB4.B 188
Hebey 2022.6  1095.5 01,9 113,7 3iv.7 0 13i8n.3 0 4482
Shansi 886,31  116.8 119.0 121.0 8.1 5998.9 1s08
‘Tuner Mongolia o 744.7 10B.2  111.1 1158 118.% £839.9 2087
Laaoning 13072 103.8 130.% 124.4 1180 5404.8 2547
Jilin 1693.2 10Z.% 3100 121.% 116.8 80%2.8 217
Heilongitang 1781.2  105.3 106.% 126.0 114.%  123459.4 5997
Shanghat 237.5 117,77 110.9 183.9 - 973.3 g
Jiangsu 3243.4 1130 187.6  130.3 13,2 18%74.9 5483

Zhejiang 1553.8 107.4 106.8 130.5 121.0  6447.7 2009
Anhui 2310.3 126€.1 116.9 127.3 118.6 12253.8 4088
Fusian 837.4 127.8 118.5 140.8 121.5  3882.3 880
Jiangwi 1535.4 111.3 111.5 136.3 117,4  8994.6 2075
Shandong 3225.5 121.8 115.3 3134.4 114.7  16436.4 706
Henan 2663.0 119.B 109.6 zaﬁ.q 121.8  17898.4 6293
tivkel 2252.6 115.5 102.7 127.9 11B,1 190843.4 %434
Hunan 3536.2 123.0 99,9 1341 1283 1izdd.c  dc4”
Guangdang 1649.0 135.7 133.3 143.9 13L.0  80F3.3 183
Suang#i 1055.5 135.2 121.3 120.8 16,7 103,1  isis
Hainan’ 119.8 - - - 118.9 x:aa.: 447
Sichuan 3878.3 106.9 115.2 127.5 120,5 18146.2 4828
Guizhoy 611.0 123.¢ 109.3 136.1 136,6  4998.0 1301
Yunnan 940.8 113.8 103.4 129.8 113.9  6338.8 536
Tibet 50,6 - ~ - - 31%.2 41
Shaanzi 983.6 115.1 107.4 129.1 118,%5  7i65.8 3247
Ganau 596.8 114.0 106.3 115.8 114.3  538i.1 1336
2inghai 165,8 168.% 120.2 102.8 111.0 771.4 1%g
Ningsia 164.3 116.4 115.0 113.7 117.3  1309.7 297
¥injlang 10.7 157.7 117.7 122.2 108.5  4410.1 428

o S g5 s ) e M 0 A, S s b o S e I B g S Al . K e A B A 1 e G A i T e i e e e e

~ Data notavailable.
* Hainan province was established in 1988,

Sources: 1. Columns 2, 7 and 8; MAPRCb {1989), China Agricultural Sutistics 1988, pp. 34,
30, 408, ‘ o '
2. - Columns 3, 4 and 5: SSBb (1989), China Price Statistics Yearbook 1989, pp.
149, 126.
3. Column 6: SSBa (1989), China Siatistics Yearbook 1989, p. 699,
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Cross-sectional

Table A8

~ Response of China, 1989
Provinee Srain o Brain . Lash - Free  Bgri~ Tetal Total area
: o fam:pm proanres crops matked sultural ares affected
fent . pregsure~ grain  input sown .. by
 price  ment ﬁ@iam prive natural
, xnﬁax prive index inﬁax disasters
T : mwﬁa& i ‘
{10,000 (Last  {Last {Last  (Last {10,000 110, 000
tonnesl PRap woar o yesr year - gu) )
‘ : wl00) . =300) ‘wlﬁﬁ} L Sraid i i
‘{&§~ g 5 R £5) 16} A {8}
; %azzmﬁai mwhal é%éé? 2 I2B.9 1367 13606 118,99 2I9830,3 - To48s
aemmq 239,20 1155 1234 a14.2 - B84, 1 3%
Traniin xa@.% 13,7 126.7 163.5 - B49.5 550
Hebey S067.7 134,89 1305 151.8 116,70 131474 4102
‘Bhanxzt 933.4 149.2 128.1 147.% 114.4 BO07 .4 113
Tener Momgolia  688.6 1184 117,98 340.3  11%.9 68637 434%
Lragnang 867,383 12%.3  A1B.6 44,1 l2o.8 5381.7 412
Jilan 1374.9 128.2 L0768 144.3 112.8 SU32 .5 §444
Heylotgsiany 1668.9 1317.% Afg.8  137.7 i1i.39 186791 55 4%
hanghai 236.% » - 1427 - 954 .4 -
Jiangeg 3282.8 126,77 120.9 13T.6 lRE.6 0 L1&B76.9 4584
dhejiang 1578.5  141.2 121,00 138 117.4 H469,7 1A4G
Ashui 2424,7 126.8  113.% 1g26.% 13307 1E358.2 2189
Fujian 809,77 121.2 121.2 140,86 119.5% 3984, 18
Jiangsi 1%83.6 12%.%  119.3 .36.% 181.8 8332.9 1836
Shandoang FESG.OOOI13L.3 1B O137.4 0 118.%  16199.0 L
Henan (3233.% 0 43901 J1B.B 13400  1le.8 PR R S s 3785
Hibet £434,8 133,01 1ls.Y 14,7 121,85 108914 198y
Hunan EBT8,5 0 L3N.E 0 R2.E O LE€.4 124.4 0 116232 &%
Guatigsony 183,56 1%%.4 145.% 433 1200 832z, 38y
Guangyi 1I0LLY 0 9E.T J0%.4  LEBLD O 12%5.8 TEE4.8 LRET
Harnan 181.7 e = 3141.8 124.% 1184.4 578
Sachuan 4083.% 41,9 10%.9% 42,1 li8.2 1R443.% S32%
Suizheu BT0LE  1LT.T O LiX.g 13N.5 11 G21i.1 1879
Yunnan gaB.4 131.3 10%.9 143.9% 120 4 6540, 3 439
ipet 54.9 - - - - 317.% T8
Shaanxyi %Rz, 6 Lim.z 23301 18,3 liZ.4 TESL .8 2498
Gansu 39,2 17.% 106,31 138.% 1137 G366, 13ag
Linghaz 10,8 4.4 159,08 1B1,1 l16.4 98,3 ~ 44
Ningxia P 1e3T Llg.3 0 148.% 118.4 1314.8 183
Xianjiang EE6.4 11,3 Li%.2  LiZ.B. illLa 4402 & ?33

~ Data not avaitable.

Sources: 1. Columns 2, 7 and 8: MAPRCb 119903, China Agnculural Statisuics 1989, pp. 6,

34, 386, ,
2, Columns 3, 4 and 5 SSBb 119903, China Price Staisues Yearbook 1990, pp.
17,94, - -

3. Column6: $§Ba 1990y, China Statistics Yearbook 1990, p. 266,
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Table A9 Data ‘i]' cd for Q}?;sliiimxting thﬁ Grain Supply =~
: 1990 : ~ 7 R

A o A S e 7 e g S S VR SO S TR e A AT U R A AT o 00 T s e 5 ol e e iy e 0 T o e R,

Provinoe CGrain o Braln Cash Fees  Agrie . Tetal  Tetal ares
Sutpet procure- crops market cultural sres affected
went,  progure- graks lopub o osuwn by
price  mest  price prime o patuial
indes  prive andex  pndex : disasters
RS indes ‘ , - i
{19,008 (Last  {bast  thast (Last {15,000 (10,008
Lunnesd weay pear - year  year pad pul
el o=1B0) O =100 w1083 )
e {2} {3} tay % ey a4ty AWy

e e o e S . 50 A A 05 S s Y O 0 8 R 0 e B S e e S B T e

Watioral Total 4%184.1 B3.E 13L.9 B4 10B.%  F2anana 0 BTV

Beiring 264.6  99.8

108.8  &B.4 - B854

Tishiin 188.5 90.B 116.2 - 78.5 - 8Y3.8

el O Maes i HRd gl g Ehd

Bhanyz W, e - » 86, 5% L0688 T RS

Inner Mengalia | 973.0 107.2 109.8  81.7 113.8  1083.8
%iﬁwnin@ 1232‘2 1giw§ %ﬁ;‘Q agt% ;gg.; E“fﬁ‘“

Jilin ARE6.5 105, 3 8.9 4%, a8 2 ekt

-ggx3ﬁg§§iaﬁ§ xggi.ﬁ zgz,g gggmg 964 164.3 &E%g:.? s

aﬁq = & % ‘:Aml‘x sl 945 . b g* ‘«;.“‘A e

Jiangsu 3264.2 92,7 116€.3  85.1 102.7 1p30&.8 a3
zng:;mmg :‘ﬁﬁﬁ% gﬁnsfﬁ it&;a ggsg 23:;,, BETT.L L ag
Brhui FART 4 L% % 111,48 Ry, 0%, 9 o "’)j

Furian PEZ.Y . OBB.B 05,3 3,0 1903 I
Jiangki LET8.L 0 BE.6 13206 TR.E ID4.B T
Shandong I8T0.8 9.8 108, TB.T O 193.2 FR
fenan ©3383,7 81,0 115.8  78.5 98,3 Ty
Hubei Z4TH.0 80,1 113.7  B4.6  102.% T
Hanan 62,7 BR,1 L1700 H3,T O 89,3

Suangdeng 1810.2 85,4 8B8.3 TR0 %4.%

Cuangmy 14026 80,6 10B.g TRE O OASLE

Hainan IEY. B - - TRLTOIN%.1

Sichuan AREE.3 B¥.4 11%.4 BL.8 1o4.7

Suizheu 781.5 91,7 112.00 HLE 107

Yannan 1061.2  96.8 117.1  TH.® 10%.%

Tibat 55,5 . . . . v
Shaangi 172.7 97,3 121.1 A7.6 193w .
" 86.7  95.8 124, 93.% 111.7 L
g?ﬁ;gm te s 153 it i i
Ningzia 193.3 89,9 112.3  BE.7T 10%5.% il
Xinjtany £8%.3  195.2  12%.0 0 31,4 nEL% e

» Daw ant available.

Sources: 1. Columns 2, 7 and 8: MAPRCD (19911, |
46, 370,
2. Columns 3, 4 and 5 §5Bb (19913, China Prce Statisties Yearbook 1591 pp,
119, 96. :
3. Column & $$Ba 11991), Ching Staustics Yearhook 191, p. 246.

Jaue pp 14,
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Table A.11 Results of Regression (India, time-series data, 37 observations)

v e s s e e 5 T i . A . e o R 2
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Camstart  Plarait, SPIoottin,  Pigralsn, #lcatton o #

O i o s e e e e S S 3 i e S st P St R B £

SRS % e e A e R e i SR g8 o

i o i o S A e o A B e S o B St b B G S e W 2 L e G B 8 e e 8 e

IS0 LUPRIECE o SRR O R4 3 4 S 1

: LR el SR, R S
: ety 2 W ih.hH g

{5,391 8.3 £

Tt o exenges an fwa separale variagios

5 DL TR RER AL
3 9 0, A1g. 0y
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Note: =ratio in parenthiesey; ©," indicate sutistical signilicance at-5 and 1 perceit Tevel respectively,

Source: Caleutated from the dit in Table A2,
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