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DATE: September 11, 1989
TO: Avishay Braverman, Chief, AGRAP
FROM: Phi Anh Plesch, RAD@P
EXTENSION: 31063

SUBJECT: Extension of RPO 674-34: "Rural Credit Markets, Investment and
Agricultural Productivity in China"

In reference to Mr. Knudsen’s memo of August 16, 1989 requesting
a six-month extension for RPO 674-34, please be advised that there is no
need for such extension as this project was not scheduled to be closed until
May 30, 1990 (see attached copy of the original decision memorandum). As you
know, financial commitments for the project may be made up to this closing
date, and to allow disbursement of any outstanding commitments after that
date, the RPO account will remain open for another six _months, i.e. until
November 30, 1990. Note however that sponsors are required to file a
‘completion report by the closing date of their project.

attachment

cc: Messrs. Knudsen, Feder, Ody, de Tray
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THE WORLD BANK/INTERNATIONAL AN( *ORPORATION (

OFFICE MEMORANDUM

DATE:

TO:

FROM:

EXTENSION:

SUBJECT:

September 30, 1988

Messrs. A. Braverman, Chief, AGRAP and P. M. Cadario, Acting Chief,

<
Dennis de Tray, Deputy Chairman, Research Committee

33480

Research Project 674-34 : Rural Financial Markets, Investment and

Productivity in China - Phase II -

Thank you for submitting to the Research Committee the
materials related to work accomplished during Phase I of project 674-
34, 1 have reviewed these materials and agree with you that project
sponsors have met the requirements spelled out in my decision memorandum
of Septenber 29, 1987. I am therefore pleased to release the remaining
funds previously authorized for Phase II as you requested ($71,600).

The budget of project 674-34 is now revised as follows:

Authorizations
Previously
i) FY88 Authorization $98,000
ii) FY89 Authorization C——
iii) Total Authorization $98,000

Please note that since the project is scheduled for completion
on November 30, 1989, according to the rules, it will be closed on May
30, 1990. Projects sponsors will be required to file a completion

report no later than the project’s closing date.

cc: Messrs./Mmes. M. Petit, G. Feder, B. McLaughlin, AGR
R. Deshpande, A. Ody, J. Goldberg, AS3
E. Rodriguez, M. Tonson, PBD
J. Fernandez, K. Hannemann, CTR
V. Mataac, RAD
Research Committee Members

P-1866



TO:

FROM:
EXTENSION:
SUBJECT:

In
a six-month

September 11, 1989

Avishay Braverman, Chief, AGRAP
Phi Anh Plesch, RADmp

31063

Extension of RPO 674-34: "Rural Credit Markets, Investment and
Agricultural Productivity in China"

reference to Mr. Knudsen’s memo of August 16, 1989 requesting
extension for RPO 674-34, please be advised that there is no

need for such extension as this project was not scheduled to be closed until
May 30, 1990 (see attached copy of the original decision memorandum). As you
know, financial commitments for the project may be made up to this closing
date, and to allow disbursement of any outstanding commitments after that
date, the RPO account will remain open for another six months, i.e. until
November 30, 1990. Note however that sponsors are required to file a
completion report by the closing date of their project.

attachment

cc: Messrs.

Knudsen, Feder, Ody, de Tray



THE WORLD BANK/INT™”NATIONAL FI™ANCE CORPORATION

OFFICE MIEMORANDUM

DATE:

TO:

FROM:

EXTENSION:

SUBJECT:

August 16, 1989

Mr. Dennis De Tray, Research Administrator, RAD

0Odin Knudsen, Acting Division Chief, AGRAP REREN i Lt
30366/N-8037

Extension of RPO-674-34: "Rural Credit Markets,
Investment & Agricultural Productivity in China"

1. The above mentioned research study was originally scheduled for
completion in November 1989. Recent political developments in China have,
however, caused significant obstacles in the timely conduct of the study. The
Chinese collaborating institution (Research Center for Rural Development), and the
two senior Chinese researchers (Justin Lin and Luo Xiaopeng) have been negatively
affected by the turmoil. Mr. Lin has not been able to travel to the U.S. this
summer in order to collaborate with our U.S. based consultant in Stanford
University (Professor L. Lau). Mr. Xiaopeng has not returned to China since May
1989, thus being unable to prepare an agreed-upon background report. Both
researchers have been preoccupied with the changes taking place and have not
had much time to devote to the study.

2, In view of these unexpected and unusual obstacles, we would like
to ask for an extension of the completion date by six months (until May 1990).
We consider that by reshuffling writing responsibilities and collaborative
arrangements during the coming months, it will still be possible to accomplish the

substantive objectives of the study. Professor Lau is visiting Beijing e days
and will take up these issues with Justin Lin. No agdltio’hal funds will be nece ry

to complete the project. A4

e \

Cleared by: Messrs:. Cadario (AS3CO)
Eisa (AS3AQR)

-

e

ce. Messrs. Braverman (o/r) (AGRAP); Ody (AS3CO); Feder (AGRAP)

GFeder:ces
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THE WORLD BANK/INTERNATIONAL FINAN( ORPORATION

OFFICE MEMORANDUM

DATE:

TO:

FROM:

EXTENSION:

SUBJECT:

September 30, 1988

Messrs. A. Braverman, Chief, AGRAP and P. M. Cadario, Acting Chief, AS3CO

\
Dennis de Tray, Deputy Chairman, Research Committee

33480

Research Project 674-34 : Rural Financial Markets, Investment and

Productivity in China - Phase II -

30, 1990. Projects sponsors will be required to file a completion

Thank you for submitting to the Research Committee the
materials related to work accomplished during Phase I of project 674-
34, 1 have reviewed these materials and agree with you that project
sponsors have met the requirements spelled out in my decision memorandum
of Septenber 29, 1987. I am therefore pleased to release the remaining
funds previously authorized for Phase II as you requested ($71,600).

The budget of project 674-34 is now revised as follows:

Authorizations
Previously Now
i) FY88 Authorization $98,000 $98,000
ii) FY89 Authorization - $71,600
iii) Total Authorization $98,000 $169,600

Please note that since the project is scheduled for completion
on November 30, 1989, according to the rules, it will be closed on May

report no later than the project’s closing date.

cc: Messrs./Mmes. M. Petit, G. Feder, B. McLaughlin, AGR
R. Deshpande, A. Ody, J. Goldberg, AS3
E. Rodriguez, M. Tonson, PBD
J. Fernandez, K. Hannemann, CTR
V. Mataac, RAD
Research Committee Members

P-1866



THE WORLD BANK/INTERNATIONAL FIN/ = CORPORATION
DATE: September 16, 1988
TO: Mr. Dennis de Tray, Research Administrator, PPRRA
A
FROM:AvishafA%raverman, Chief, AGRAP, and Paul M.J/Cadario, Act. Chief, AS3CO
EXTENSION: 37546 and 72059

SUBJECT: Second Phase of Study of Rural Financial Markets, Investment
and Productivity in China (RPO 674-34)

1. In accordance with the procedure outlined in your memorandum
of September 29, 1987 to Messrs. Schuh and Burki, the above mentioned
collaborative study in China was designed as a two-phased effort. The
first phase was to consist of field wvisits and data collection
followed by a preliminary descriptive analysis to test the validity of
the data and the model as proposed originally. Field work was
undertaken in three separate counties (one was surveyed in November
1987 and two in March 1988) and was followed by data processing and
preliminary analysis. While one more county is to be surveyed in
December 1988, the data available at this point and the preliminary
analysis which was already completed were adequate for a reassessment
of the research approach.

2. The findings of Phase I, and the implications for the
analytical framework and the econometric modeling are contained in a
report entitled "Agricultural Production and Finance: Case Studies of
Three Counties in China", a copy of which is enclosed. A summary of
the major findings and implications for Phase II of the research is
outlined in the annex to this memorandum. The report reflects
comments and suggestions made by participants in a workshop held in
Washington at the end of Phase I (August 16, 1988), prior to which a
draft version of the report was circulated. Participants in the
workshop included the chief Chinese collaborators, from the Research
Center for Rural Development (RCRD), Bank staff from several
departments, and three outside guests: Professors Faqir Bagi
(Tennessee State University), Clive Bell (Vanderbilt University) and
Luis Guasch (University of California at San Diego). Some of the
comments made suggested that the applicability of results from the
proposed analysis should be interpreted with due recognition of the
major changes being wundertaken or potentially forthcoming in China
(e.g., price reform and interest rate reform). The need to
differentiate credit impact for different activities of agricultural
households was another suggestion, which can be accommodated within
the proposed analytical framework. By and large, there was no major
disagreement with the main thrust of the planned analytical effort.
While a combination of disequilibrium econometrics and numerical
simulation will be the main analytical tool, as originally proposed,
the econometric modeling has been modified on the basis of information
gained in Phase I (details in the annex).



3. Many of the suggestions and concerns raised by the four
reviewers of the original proposal were taken up in the design of the
data collection effort: for example, the research used a direct

approach to identify credit-constrained households within the sample,
documented the incidence of credit in-kind or through advance payment,
obtained information on individuals’ connection to leaders and
officials (source of preferential access to credit and inputs),
enumerated different types of liquid assets available to farmers, and
obtained a record of credit transactions and investments over the five
years preceding the interview. Data quality is good, and the
processing and validation stage were completed in a very short time
(about one month after each survey).

4. We consider that we have now met the requirements spelled out
in para. 4(i), 4(ii) of your memorandum of September 29, 1987, though
we will of course be happy to respond to any further clarifications
you may request at this stage. By this memorandum, we are requesting
release of the remaining budget ($71,600) for phase II. If this is
agreed, our timeplan is to produce a draft of the final report in
September 1989, and a final report in November 1989.

cc and cleared with: Messrs. Goldberg (AS3AG), Tidrick (AS3DR)
cc. Messrs. Burki (AS3DR); Petit, Vyas (AGRDR);
Ody, Yusuf (AS3CO); Burcroff,
Deshpande (AS3AG); Feder (AGRAP)

Attachments q”\», Q~
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ANNEX

RURAL FINANCIAL MARKETS, INVESTMENT AND FARM PRODUCTIVITY
IN CHINA (RPO 674-34):
SUMMARY OF INTERIM RESULTS AND IMPLICATIONS FOR FURTHER RESEARCH

1. Stylized Facts

Several major stylized facts emerge from our preliminary analysis
of the initial three survey counties of Gongzhuling, Jurong and Tai.
First, it is found that, for these three countries, the formal and informal
credit markets are quite segmented and cannot in general be considered
effective alternatives for each other from the point of view of the
potential borrower. In the first place, the formal loans are effectively
restricted as to purpose -- primary for the financing of production and not
available for other personal or consumption uses. In the second place, the
formal loans generally have a very short maturity -- approximately equal to
the length of the production cycle. In the third place, the informal loans
are almost always tied to largely exogenous, lumpy and highly visible
special consumption purposes such as funerals and weddings or investment
purposes such as construction of new housing. As such they cannot be
easily diverted for other wuses without detection by the informal lenders
who are typically relatives and friends of the borrowers. Moreover, the
fact that no interest is generally charged on these informal loans is
further indicative of the non-profit nature of these informal loans which
confers upon the informal lenders the moral authority to assure that they
are used for their intended purposes. As a result, the informal loans are
almost always used directly as intended and consequently do not normally

increase the net liquidity available to the farm household for production

purposes.



Given the lack of anonymity in the informal credit market (and
indeed, in even the formal credit market) and the general geographical
immobility of the potential borrowers, informal loans are really not good
substitutes for formal loans and vice versa. Households that are
constrained in the formal credit market, that is, whose demands for
production credit cannot be met there, cannot expect to have their unmet
demands satisfied in the informal credit market. Likewise, households that
are constrained in the informal credit market cannot expect to have their
unmet consumption credit demands satisfied in the formal credit market.
Thus, in the analysis of production behavior of the agricultural households
in the three study counties in China, it is justifiable to assume that the
formal and informal credit markets are not interrelated and that the volume
of informal credit for a farm household, to the extent that it has an
effect on far production, say, through some risk preference on the
aggregate volume of outstanding debt of the household, may be regarded as
exogenously determined. This finding has important implications for the
analytical work because it allows us to use the much simpler single market
disequilibrium model rather than the dual market disequilibria model in our

analysis of the data from Gongzhuling county. This finding is quite

different from our expectations, as we had originally formulated a dual
market disequilibria model similar to the one employed by Bell, Srinivasan
and Udry (1988).

Second, a significant proportion of farm households in Gongzhuling
county, almost 80 percent, were actual borrowers from the formal credit
market. By contrast, the corresponding proportion are 12.5 percent for
Jurong county and 24 percent for Tai county. However, approximately 35

percent of farm households in Gongzhuling reported being constrained by
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credit, compared to 11.5 percent for Jurong county and 25 percent for Tai
county. The relatively low proportion of households in Jurong county
reporting being constrained by credit has led to a decision to pool the
sample of households from both Jurong and Tai counties. This procedure is
considered viable in view of the similarity in conditions between the two
counties.

Third, there is little or not variation in the rates of interest
paid by the borrowers on their formal loans, regardless of amount and
credit standing of the borrower.

Fourth, for various country-specific reasons, we find that there
is at present very little use of hired labor (although significant exchange
labor in Jurong and Tai counties) and very little land subleasing, either
in or out. Land under operation may therefore be also considered to be
predetermined to the farm household in our analysis.

Fifth, a significant proportion of farm households in Jurong
county, and to a lesser extent in Tai county, are constrained by the supply
of chemical fertilizers, and by other purchased inputs such as diesel fuel,
herbicide and pesticide. This observation also has important implications
for the analytical work because it requires us to consider the possible
simultaneous disequilibria of both the formal credit and the input markets.
For example, a farm household might have reported that it was not credit-
constrained precisely because it was constrained by the supply of one of
the inputs. In this situation, additional credit would do the farm
household no good. However, this does not necessarily mean that if the
supply of the input were increased, output would have been increased,
because then the farm household might find itself to be credit-constrained.

Since chemical fertilizer was by far the most important purchased input in
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terms of expenditure, we shall focus only on chemical fertilizer in our
analysis of the input-supply constraint for Jurong and Tai counties.

Sixth, non-farm activities can be an important source of liquidity
as well as an important end-use for credit. They were especially important
in Jurong and Tai counties, accounting for almost 50 percent of the
incomes. The dominant portion of the income came from non-farm employment,
which was more likely to provide additional 1liquidity than to use
additional credit. However, a significant portion of the income also came
from non-farm business activities, which might increase the net demand for
credit. 1In any case, income from non-farm activities cannot be considered
exogenous because it affects not only the formal credit demand and possibly
supply but also the wutilization of 1labor and other inputs in farm
production. It should be considered as an endogenous variable to be

determined simultaneously with the other endogenous variables.

Definition of Credit-Constrained

A farm household is said to be credit-constrained in the formal
credit market if its demand for formal credit is positive and greater than
the supply of credit to it by formal financial institutions, in this case,
by the agricultural bank and/or the agricultural credit cooperative. As
unmet demand cannot be directly observed (since observed actual formal
credit is the minimum of formal credit demand and formal credit supply),
one can in general only infer whether a farm household is credit-
constrained by comparing the credit demand and supply projected for that
household from the econpmetrically estimated formal credit demand and
supply functions. This approach, however, is not exact, and is subject to

possibly large stochastic errors. Fortunately, unlike most other studies



on credit, we have additional information on whether a farm household is
credit-constrained obtained through direct questions addressed to the head
of the farm household as to whether he had any problems in obtaining all
the formal credit that he needed. This direct response information can be
combined with the information on actual formal credit in the econometric
estimation of the formal credit demand and supply functions to obtain more
efficient estimates.l (This case is sometimes referred to in the
literature as the "known sample separation case"). Alternatively, this
information can be wused to provide a test as to the degree of
correspondence between the survey responses by and the econometric
predictions for the farm households.? If it is determined that this type
of direct questions provide informationally meaningful responses, it would
imply that they could be more widely used, not only in surveys involving

other credit markets, but in other markets in general.

The Important Policy Questions

The most important policy question that we hope to answer through
further analysis of this set of data is, primarily: What would be the
effect, if any, of an increase in formal credit availability in rural China
on agricultural production? For example, if the total supply of credit to
Chinese agricultural households is increased by ten percent, what is the
effect on the supply of agricultural output and the demand for agricultural

inputs? And secondly: How are these effects enhanced or attenuated

1/ This, to the best of our knowledge, has not been attempted before.

2/ This, to the best of our knowledge, has also not been done before.



depending on the supply conditions of the other inputs, or on the

opportunities for non-farm employment and business activities?

0f course, these are interesting questions only insofar as there
are farm households in China which are at least potentially credit-
constrained. If there had been no evidence that Chinese farm households
are credit-constrained at all, there would have been no point in pursuing
this analysis further. However, we do find a significant proportion of
households in our three study counties reporting that they were credit-
constrained, and the proportion might well have been larger had some farm
households not been input supply-constrained. It is therefore meaningful
to ask what will happen if appropriate policy measures are undertaken so

that the credit constraints can be alleviated for these households.

The answers to these questions are critically important to the
formulation of an effective agricultural credit policy (and program) in
China. Whether it is worthwhile for the Chinese government to attempt to
alleviate the credit constraint problem in the rural areas depends on the
benefits that the removal of such credit constraints will bring. Our
analysis provides the tools and parameters with which these benefits and
costs can be estimated and evaluated. 1In addition, it also throws light on
how the evaluation may change depending on the underlying conditions in the
other input markets that may differ from county to county and from
household to household. It will thus be directly useful at the operational

level as well.
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Identification and Estimation of Credit Demand and Supply Functions-Credit
Market Disequilibrium Only

In order to estimate and evaluate the effect of the removal of the
formal credit constraint, it is necessary to identify separately and
estimate the formal credit demand and supply functions. Formal credit
demand may be assumed to be a function of the characteristics of the head
of the household, including age, education and sex, the level of liquidity
(as perceived and known to the household), the level of total indebtedness,
the quantity of land under operation (quality adjusted if possible), the
quantity of productive capital, the quantity of potential labor, and the
township or village dummy variables. Formal credit supply may be assumed
to be a function of the characteristics of the head of the household, the
levels of total and different types of ascertainable financial assets, the
level of total indebtedness, the quantity of capital and land, the level of
past total income, previous loan experience, and whether anyone in the
household had an official position either in the government administration
or in the party. (Recall that the rate of interest is constant in nominal
terms).

Identification of the formal credit demand and supply functions
depends on the existence of variables which affect demand and not supply
and also variables which affect supply but not demand. In addition, there
must be at least a significant proportion of households with positive
actual formal loans. If actual formal 1loans had all been zero, then it
would have been impossible to identify separately the credit demand and the
credit supply functions. Finally, there must be at least a significant
proportion of households with positive actual formal loans that reported

being credit constrained as well as those that reported not being credit
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constrained. Otherwise, once can only estimate one of the two functions
but not the other. For example, if no one household had reported being
credit-constrained, then credit supply must have been greater than credit
demand for every household with a positive credit demand. This would have
meant that all the observed actual formal loan amounts lay on the credit
demand function; in which case, the credit demand function could have been

estimated but the credit supply function could not have been identified.

The Problem of Cell Size

We have to treat Jurong and Tai counties differently from
Gongzhuling county. In Gongzhuling, there were enough borrowers who
reported being credit-constrained, approximately 60 out of 160, so that the
formal credit supply as well as the demand functions can be identified. 1In
Jurong, however, the number of borrowers who reported being credit-
constrained was only 13 out of 45, hardly enough to allow the estimation of
all the parameters of the formal credit supply function. In Tai, the
comparable number was 13 out of 65, again hardly enough to allow the
estimation of all the parameters of the formal credit supply function.
Since the two counties are geographically proximate to each other and have
other similar characteristics, it was decided that the data from the two
counties will be pooled in the analysis, but allowing county-specific dummy

variables where ever appropriate.

The Method of Estimation
The method of estimation is by maximum 1likelihood. Under the
assumption of a bivariate normal distribution of the stochastic disturbance

terms of the formal credit demand and supply functions, a likelihood



function for the sample (consisting of either Gongzhuling county or Jurong
and Tai counties) is maximized, using a variant of the Davidson-Fletcher-
Powell method. There are still, however, technical problems with
implementing this method of estimation, and various alternatives are being

pursued.

The addition of output Supply and Input Demand Functions

It is possible to improve the efficiency of our estimators by
making use of the fact that, depending on whether the household is credit-
constrained, the farm household will behave differently in terms of both
output supply and input demand. For example, the response of the output of
farm household to an increase in the number of adults (labor power) in the
household may well depend on whether the credit constraint is binding.
This may be modeled by specifying the joint distribution of the stochastic

disturbance terms of not only the formal credit demand and supply functions

but also the reduced form output supply and input demand functions as
multivariate normal, conditional on whether the household is credit-
constrained. This approach, which enhances the separation of the sample,
appears to be new.

In addition, it is possible to wuse a structural form approach,
that is, to make explicit assumptions about the form of the production
function of the household and to derive a set of interrelated output supply
and input demand functions, conditional on whether the farm household is
credit-constrained or not. The principal advantages of the structural form
approach are that it reduces the number of unknownr parameters to be
estimated and enables a more straightforward interpretation of the results.

The principal weakness of the structural form approach is that it depends
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on the specific functional forms that we assume and in particular on the
dégree of risk-aversion of the farm households. If farm households are not
risk neutral, as they most likely are not, then the derived structural form
is no longer simple, even though it may still be feasible to implement a
linearized or logarithmic linearized approximation.
Simultaneous Identification and Estimation of Credit and Fertilizer Demand
and Supply Functions-Credit and Fertilizer Market Disequilibria

An additional complication arises from the fact that while the
farm households in Gongzhuling are generally not input-supply constrained,
many farm households in Jurong and Tai counties reported themselves to be
input-supply constrained in addition to or instead of being credit-
constrained (See Table 5.6). This complication requires the formulation of
a statistical model with two interrelated disequilibrium markets. Our
current thinking is to rely heavily on the structural form and to make use
of those restrictions in the estimation process. Simplifying assumptions
based on the sequentiality of credit and input decision will be explored.
As mentioned earlier, only constraints in chemical fertilizer supply will

be considered.

Simulating the Effects of the Removal of the Credit Constraint

At the conclusion of our estimation, we shall estimate the effect
of alleviating the credit constraint. We shall perform this exercise by
hypothetically raising the formal credit supply function by, say, 10
percent across the board. We shall then calculate the effect on output
supply and on input demand for each household and adding them together for
the whole sample. There are of course other ways of simulating an increase

in overall credit availability; for example, one may assume that the
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government attempts to allocate the additional credit to those households
with the highest use for credit. In order to do the latter, however, the
government needs to possess a degree of information and practice a degree
of discrimination that do not seem likely. 0f course, an increase in

formal credit availability may be simulated in many different ways.

Long-Term Credit

We have discussed only credit over the production cycle, or credit
for working capital. We have not discussed the availability of long-term
credit, which is necessary to finance fixed investment. Our survey of the
three counties indicate that long-term credit is generally not available
from the formal financial institutions. We also suspect that short-term
credit cannot be easily rolled over indefinitely so that it becomes de
facto long-term credit, although this remains to be more thoroughly
investigated. 1In order to analyze the long-term investment behavior of the
households, it will be necessary to look at the time-series information on
the approximately half of our sample households that are included in the

Chinese national probability sample.
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This report was prepared within the context of a World Bank sponsored study on
"Rural Credit Markets, Investment and Farm Productivity in China” (RPO 674-34). The views
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I. INTRODUCTION

This paper presents interim results from a Bank-sponsored study
conducted in collaboration with the Research Center for Rural Development
(Beijing). The study, entitled "Rural Credit Markets, Investment, and Farm
Productivity in China" (RPO 674-34) was initiated in October 1987, and aims
at gaining knowledge regarding the role of rural credit markets in China’s
agricultural sector. The research approach envisages utilization of
detailed household-level data in the analysis of farming households’
performance. In the context of this study, samples of 200 households each
from three counties in China were selected and interviewed: Gongzhuling
county in Jilin province and Jurong and Tai counties in Jiangsu province.

Because credit transactions (or absence of such transactions) by
agricultural households are directly and indirectly related to assets,
input utilization, labor allocation and production, the data collected
cover many aspects of the household’s economic activities as well as
perception. In part, the survey was designed to provide the research team
with an understanding of the institutional arrangements in input and output
markets, as these were not fully known, yet their understanding is
necessary when quantitative analysis and interpretation of the data are
undertaken. Thus, the extent of various quantitative constraints on the
supg}y of inputs, the incidence and format of land transactions, the nature
of informal credit transactions and the pattern of labor allocations are

among the data recorded.
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The present report is intended as a preliminary step before
rigorous quantitative analysis is undertaken. Our intention is to describe
the economic environment and the institutional setting within which the
households providing the data operate. The paper also describes various
household activities and transactions in different factor markets, and
indicators of performance. Some tentative conclusions are highlighted, but
these are intended as hypotheses to guide the next phase of the study. The
insights described in this report will be utilized in designing the
analytical approach to be adopted in the next phase. This two-staged
procedure was dictated by the fact that China’s rural economy has undergone
enormous changes in the last decade, and not enough time has passed to
allow the accumulation of a well-founded body of "stylized facts" at the
micro level. 1In the absence of such a foundation, it is difficult and
improper to adopt a specific analytical framework. For instance, if
certain input markets are not in equilibrium, this fact needs to be
recognized when output supply functions are estimated. |

The structure of this report is as follows: The first two sections
describe the location and agro-climatic aspects of the study areas, and
various characteristics of the sampled households. The following section
deals with the various factor markets (land, labor, capital services and
material inputs), highlighting their implications for households’ liquidity
positions. Credit markets are described in the subsequent section, and the
extent of credit rationing is assessed. The implications of liquidity
shogFage for input use and economic performance are discussed in another
section, followed by a description of investment in productive and other
assets. The last section sketches the analytical issues to be tackled in

the next phase of the study.
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II. A GENERAL DESCRIPTION OF STUDY AREAS

1. Location and Natural Condition

Gongzhuling is in Jilin Province, and Jurong and Tai counties are
in Jiangsu Province.l Jilin occupies 290,000 sq.km. in Northeast China,
which accounts for 3.02% of the total area of the country. Farming began
rather late in this area, and people there still 1led a nomadic life a
century ago. Population started increasing significantly in the early part
of this century, with substantial flows of migrants, and vast tracts of
forest and grassland have been brought under cultivation. The soil in
Gongzhuling is very fertile and suitable for the growth of highland crops
(corn, soybean, millet, potato and sweet potato). Jiangsu is a province in
East China, which covers an area of 100,000 sq.km., amounting to 1.02
percent of the country’s total area. The situation in Eést China is
entirely different from that in Northeast China. Highly developed
cultivation using organic fertilizers was already practiced 2,000 years
ago. Red soil dominates in this area, which is suitable for the growth of
tropical and subtropical crops such as rice, sweet potato, sugarcane, tea
and oil palm. After the invasion of foreign colonial powers in modern.
times, the newly developed industrial cities along the Changjiang (Yangtse)
river increased their demand for farm produce, inducing commercialization
of agriculture. Jiangsu is noi only a major crop-producing area, but also

one of the major sources of industrial products. (Fig. 2.1)

1/ Gongzhuling was originally Huaide County, and became a county-level
city in 1985. It will be referred to as Gongzhuling county to simplify
the presentation. Taixian county will be referred to as Tai County.



Figure 2.1: The Location of Study Provinces

)
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Jilin is surrounded by the Changbai Mountains (more than 1,000 m.
above sea level) and hills (less than 500 m. above sea level) in the east,
the great Xinganling Mountains (more than 500 m, above sea level) in the
west, and virgin forests in the north. The Song-Liao Plains are in the
central part of the Northeast Plains (the corn belt in China). The Songhua
river, the most important one in the province, rises in the Changbai
Mountains and flows some 900 km. from northwest to southeast within the
boundaries of the province. The West and East Liao rivers originate from
the Laoha river and the West Namulun river in Liaoning province and flow
parallel to the Songhua River in the same direction for 600 km. in Jilin
province, thus forming the Song (hua)-Liao Plains in the middle of the
province. Gongzhuling county is located at the watershed of the Liao and
Songhua river systems. (Fig. 2.2). It is situated in the middle of Jilin
Province, 60 km. to the southwest of the provincial capital, Changchun.
The length of the county from north to south is about 111 km., and its
width from east to west is 104 km., with a total area of 4162.3 sq. km.
The county may be divided into 5 different regions (i) the arid region in
the north where sand storms are frequent (about 18 percent of the county’s
total area). The soil is sandy, of porous texture and with very little
organic substance in it; (2) the rolling plateau in the center (about 55
percent of the county’s total area). It is the most fertile region in the
county hence the major crop-producing region; (3) the low-lying land in the
east (about 20 percent of total area). Though fertile; it is prone to
waterlogging since it is surrounded by highlands; (4) the low hilly region
in the south (about 7 percent of the county’s total area). It suffers from

serious soil erosion; (5) the alluvial soil area long the river (about 6
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Figure 2.2: A Map of Jiling Province
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percent of the county’s total area). The soil there is most fertile, so it
is a high yield region (Fig.2.3).

Gongzhuling has well-developed wurban transport facilities. The
Beijing-Harbin railway line and the Harbin-Dalian and Zhongehang highways
cross the county and a highway network connects it with surrounding towns
and villages. The highway network amounts to a total of 821 km. of
highways, including 443 km. of all-weather road and 461 km. of paved road.

Jiangsu is the lowest and flattest province in the country. About
68 percent of the total area is plains, mainly the Huang-Huai Plains in
North Jiangsu and the Changjiang (Yangtse) delta. The southeast part of
the Huang-Huai Plains is comparatively low and similarly the rivers are
flanked by low-lying land. The Changjiang (Yangtse) Delta is on the whole
less than 10 m. above sea level, dotted here and there with hills and
covered by a crisscross network of rivers, so it is known as a "region of
rivers and lakes". The Ning (Nanjing)-Zhen (Zhenjiang) hilly land lies in
the southwest part of the province (200-400 m. above sea level). The three
major river systems are the Huai river, Yishu river and the Changjiang
(Yangtse) river. The latter flows some 500 km. in the Province. There are
more than 200 lakes in the province, including Hongze Lake (3700 sq. km.)
and Taihu lake (2200 sq. km.) (Fig. 2.4).

Tai county is situated on the northern bank of the Changjiang
(Yangtse) river in the center of Jiangsu province, 140 km. to the northeast
of the provincial capital Nanjing. The shape of Tai county is roughly

rectangular, 45 km. long from east to west and 38 km. wide from north to

»
»
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Figure 2:3: A Map of Gongzhuling County
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Figure 2.4: A Map of Jiangsu Province

Chins Interim Repors/30-JN.-88/14:30:00/CFeder:ces




= 10 =

South. The total area is about 1,200 sq. km., of which 1028 sq. km. are
land and 177 sq. km. are water. Tai county is located in the alluvial
plain of Changjiang (Yangtse) River and Huai River, therefore its soil is
mainly moist and suitable for rice cultivation. The Tong (Nantong)-Yang
(Yangzhou) canal flows through the center south part of the county from
west to east. Tai county has both land and water transport connections in
all directions. There is a total of 194 km. paved road and 651 km. of
waterways.

Jurong county is in the Ning (Nanjing)-Zhen (Zhenjiang) hilly area
in the southwest part of Jiangsu Province, 45 km. to the southeast of the
provincial capital Nanjing. The maximum length from north to south is 60
km. and the maximum width from east to west is 25 km., with a total area of
about 1379 sq. km., 82.1 percent of which is hilly, 11.7 percent is dry
area and 6.6 percent is water. Jurong county has few river courses, and
the total length of the Jurong River is only 23.4 km. The soil types in
the county are rich soils, loess, red earth, and yellow earth. Jurong has
well developed transport facilities, and the total length of highways is
441 km., including 24.1 km. of paved road.

Gongzhuling is located on the eastern edge of the medium-latitude
Eurasia, belonging to the temperate semihumid monsoon climatic zone. 1Its
climate is characterized by fast temperature rise and a dry and windy
spring. The summer is humid and warm with intensive rainfall. Fast
temperature drop and early frost are typical in autumn, and the winter is
cold, dry and lengthy. The annual average temperature is around 5.6°C, and
the frost-free period is generally between 130 and 140 days. The total
sunshine time per year is 2560 hours and the annual rainfall is about 600

mm, meeting on the whole the requirements for one crop a year.
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According to statistics (1949-1982), abnormal climate appears
every 3.7 years in Gongzhuling, resulting in reduction of crop yield.
Natural calamities include heavy rainfall apd waterlogging, flood,
microtherm, gale, hail and frost. Since the sixties, a large number of
water conservation facilities have been built, bringing waterlogging and
flood under effective control and making microtherm the major concern at
present. In 1976, a 13.3 percent reduction of crops resulted from shortage
of rainfall and microtherm. However, in 1986 a serious waterlogging caused
only 5.2 percent loss of output. At present, there are effective means to
control and prevent most natural calamities (except gale and hail).

Tai and Jurong counties are within the northern subtropical
monsoon climatic zone, so there is abundant rainfall, the temperature is
moderate and sunshine is sufficient. The annual average temperature in Tai
is 14.5°C and that inAJurong is 14.79cC. The average rainfall per year in
the former county is 1,000 mm. and that of the latter is 1100 mm. Tai
county enjoys 2300 hours of sunshine per year and its frost-free period is
210 days, while Jurong county has 1,900 hours of sunshine a year and its
frost-free period is 220 days. Both counties suffer from typhoons and
rainstorms, but the losses caused by these two types of natural calamities
have been brought under control as a series of farmland and water
conservation projects were completed in the sixties (e.g. regularized land
now accounts for more than 80 percent of the total area of cultivated land
in Tai and weather forecasting techniques were greatly improved). At
present only a few crops in limited areas are affected by insect pests and
plaﬁi diseases. The total output of crops in these two counties is stable
at 500 and 300 million kg. respectively, and the per mu yield is 650-700

kg.
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2. Economy

Owing to the difference in location and natural conditions,
Gongzhuling, Jurong and Tai counties developed economically at a different
pace. Differences in their economy still persist.

(a) Population -

Before 1644, Gongzhuling was outside of the "great wall" which
was built against the invasion of northern nomadic tribes, and it had been
the royal hunting grounds since the Qing court entered Shanhaiguan. The
county government was set up in 1844. Large scale farming began in the
early part of the 20th century. The twenties and thirties of this century
witnessed an immigration peak from the interior of Shanhaiguan, and
population reached 300;000. The population was 500,000 in 1949, and the
density of population was 120 per sq. km., more than double the national
average. The cultivated area per person in this county was 2.8 times as
much as that of the nation (2.5 mu per person), implying a relatively low
population pressure.

An administrative system existed in Tai and Jurong counties as
early as the Han Dynasty, 2,000 years ago (221 and 128 B.C.), 2098 and 2005
years earlier than Gongzhuling. Immediately after 1liberation, the
population was 560,000 in Tai and 300,000 in Jurong. The population
density of the former was 466 per sq. km. and that of the latter was 217.7
per sq. km., 8.3 and 3.8 times as much as that of the nation. The
cultivated areas per person in these two counties were 1.6 mu and 2.5 mu
respectively. There was heavy population pressure on the land. In the 40
yeaf§ after liberation, the population in the three counties has doubled,

exerting pressure on land, though at different degrees (Table 2.1).
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Table 2.1: Population and Its Composition
In Three Sample Counties (1988)
Unit: 10,000 Households or People
Agricultural
No. of Total By Sex Urban/Rural Population Population
House- Popu- Male Female Urban Rural Density 10,000
holds  lation % % % % Man/KMZ  Pecple %
China 24927 106721 51.66 48.36 41.4 658.6 110 85007 84.40
Jilin 568.31 23156 61.24 48.76 63.86 36.4 124 1409 680.88
Jiangsu 1681.3 6270 51.02 48.98 32.8 67.2 611 5278 84.18
Gongzhu 21.96 90.97 61.26 48.76 51.2 48.8 218 71.76 78.89
Tai 29.58 106.33 61.17 48.83 8.5 91.5 886 97.93 91.560
Jurong 14.78 58.56 51.98 48.02 21.0 79.0 408 B1.72 91.44
(b) Income Levels

The total output values in Gongzhuling, Jurong and Tai counties
have all exgeeded one billion yuan (RMB), much higher than that of the
national average (0.5 billion yuan). As far as the development of non-
agricultural enterﬁrises is concerned, Tai is the most advanced of the
three, wiih the output values of industry and agriculture in a ratio of
3.47 to 1; Jurong county is second with a ratio of industrial output to
agricultural output of 2.62 to 1; Gongzhuling has a ratio of 0.64 to 1.
Because of the development of non-agricultural enterprise, labor
productivity is correspondingly higher in Jiangsu. The value of regional
income per person in Tai county is 622.36 yuan, 820.00 yuan in Jurong and
593.57 yuan in Gongzhuling.

The regional income is not identical to personal income.
Accg;ding to personal income statistics for urban areas, Jurong county

”
leads with a per person income of 824.04 yuan; Tai county is second, with a
per person income of 808.22 yuan; and Gongzhuling is third, with a per

person income of 686.16 yuan. However, the income of rural inhabitants is
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entirely different. Gongzhuling takes the lead, with a per person rural
income of 634.90 yuan{ Jurong is second, with a per person income of 531.45
yuan; and Tai is the last, with a per person income of 448.44 yuan

(Table 2.2).

Table 2.2: Agro/Industrial Gross Value, Urban/Rural Income
and Their Composition in the Three Sample Counties
Unit: 100 Million Yuan, and Yuan

Gross Agro/Industrial National Income Per Capita
Value Gross Value Value
of
Product
Total Industrial Agr. Total Per Urban Rural
% % Capita

China 19961 165207 73.61 26.39 7790 741 909.96 423.78
Jilin 2422.24 380.91 74.18 25.84 »169.62 »730.60 937.88 458.70
Jiangsu »1526.7 1667.89 78.78 21.22 »5678.46 +933.76 1035.96 581.29
Gongzhul - 101417 10847.5 38.93 81.07 533997 693.67 686.16 634.90
Tai 176833 133979 71.18 28.84 88176 622.36 808.22 448.44
Jurong 112607 96932 61.54 38.46 468288 820.00 824.04 531.45

Note: = refers to the statistic figure in 1986.

(c) Infrastructure and Non-Agricultural Employment

The passenger and freight transport capacities of highways in
Gongzhuling, Tai and Jurong counties are close to or lower than the average
of the country. There are differences in the mileage per person, passenger
and freight transport capacities and volume of goods actually transported
among the highways in these three counties (Table 2.3). Similar
differences between town and country and among various regions can be seen
in ¢ommerce and finance. But the differences in education facilities are

less significant (Tables 2.4 and 2.5).
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Table 2.3: Electricity Utilization and Transportation
Capacity in the Three-Sample Counties

Electricity Railroad Inner Roads Road Transportation
Utilization in Service Rivers Capacity
Rural KM $ of ' Cargo Passenger
Total Areas KM KM 1000 men KM/MK2  Tracts Tons/  Seats/

Per Men 1000 Men 1000 Men

China 4117.68 586.7 52487 109404 0.91 0.10 3.40 16.5 9.8
Jilin 139.94 13.9 3482 1114 0.72 0.05 5.20 14.1 18.9
Jiangsu 277.38 71.2 713 23863 0.37 0.21 2.74 7.5 7.0
Gongzhu N.A N.A N.A N.A 0.90 0.20 2.33 10.4 7.1
Tai 1.4986 0.9017 661.3 0.18 0.18 1.66 2.3 1.4
Jurong 1.1681 0.7494 76.5 0.74 2.03

Table 2.4: The Per Capita Commercial Retail Value and
Per Capita Deposit and Bank Loans, Unit: Yuan

Per Capita Retail Per Capita Per Capita
Value of the ' Deposit Balance of
Commerce Balance Bank Loans
China 468.21
Jilin 665.10
Jiangsu 567.46
Gongzhuling 487.50 181.89 796.87
Tai 427.64 223.30 298.70
Jurong 462.13 495.74 477.19

VY
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Table 2.5: The Education and Sanitation Infrastructure
in the Three Sample Counties

Education Sanitation
# Schools/ # Teachers/ Enroll- Hospital Doctors/

Men Students ments/Men Beds/Men Men
China 1 /956 1 /22.6 1 /4.92 1 /677 1 /237
Jilin - - - 1 /260 1/ 147
Jiangsu - - - 1 /426 1] 255
Gongzhuling 1 /1000 1 /19.8 1 /5.06 1 /403 1/--381
Tai 1/ 804 1 /26.6 1 /4.99 1 /568 1/ 464
Jurong 1/ 498 1/ 19.5 1/ 5.45 1] SIS 1/ 434

Tai county has the highest non-farm employment while Gongzhuling

has the lowest among the three study areas (Table 2.6).

Table 2.6: The Off-Farm Employment in the
Three Sample Counties

Rural
Emp. Agr. S-S Ind. Cons.
# of Agr. in 20 Rur Cons. Income Income Income

County Laborers Laborers S-S Ind. Workers 10000 Y 10000 Y 10000 Y

Gongzhu 250246 167995 11775 3172 48617 1187.1 696.3
Tai 534411 255776 88375 54302 23724 20164.8 4598.3
Jurong 253871 176313 42369 15376 30669 5351.4 1258.0
Legend:

Emp., = Employees

Ag. ” = Agricultural

Cons. = Construction

S-S Ind. = Small-Scale Industries

Y = Yuan
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(d) Economic Policies and Finances of Local Government

Gongzhuling has been the source of commodity grain for the whole
country as well as Jilin province, so it has enjoyed the preferential
treatment that the central government gives to sources of commodity grain.
Since the introduction of the land contracting system, the preferential
treatment takes the form of the construction of basic facilities related to
agriculture and the establishment of industrial enterprises with financial
support from the government. The chemical fertilizer factory, the sugar
refinery and the cultivator factory in Gongzhuling are the results of this
preferential tfeatment. Since the introduction of the contracting system,
grain output in Gongzhuling has increased sharply, (from 550 million kg. to
1.5 billion kg in less than 5 years). This growth was accompanied with a
significant rise in peasants’ income. In 1983 and 1984 Gongzhuling ranked
first among the counties in the country for its grain yield, bringing high
ptestigg to local government offici#ls. However, the local government had
to bear certain kinds of political pressure: in order to prevent the grain
yield from dropping, it had to infuse great quantities of financial
resources, manpower and material resources into agriculture, thus giving
second priority to wvillage- and town-run enterprises. This obviously
affects the growth of local industrial income and non-agricultural
employment. At the same time, there is rigorous control over the prices of
industrial products from enterprises producing means of agricultural
production in particular, and the price control over agricultural raw
materials has been loosened, causing heavy losses to those enterprises.
Conéﬁquently. industrial enterprises are no longer sources of income for
the local government and they have to be subsidized. Since the

introduction of the contracting system, grain-producing areas such as
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Gongzhuling have lagged, relatively, compared to regions that develop
village- and town-run enterprises and a diversified economy. In order to
avoid the political consequence that "the more grain you produce and the
greater contribution you make, the heavier your financial load will
become", and to protect the enthusiasm of those grain-producing areas, the
central government has to provide substantial financial subsidies every
year. In 1986, Gongzhuling county received a financial subsidy of 20,107
million yuan, corresponding to 35.8 percent of its financial income in the
same year (Table 2.7).

Jiangsu is the largest grain-producing area in China, and Tai and
Jurong are the principal sources of grain for the Ning (Nanjing)-Zhen
(Zhenjiang)-Yang (Yangzhou) region. The only difference is that the
pressure of population on land has reached the limit in Tai and Jurong and
even in the entire Jiangsu Province. In the early eighties, the cultivated
area per person was only 1.12 mu in Jiangsu, and that of grain-producing
counties in the plains is only a fraction of a gg.z As no surplus could
be obtained from the land after the introduction of the contracting system,
17 counties have turned to the development of village-and town-run
enterprises, taking advantage of the fact that they are located near major
industrial centers such as Shanghai and Nanjing. In only a few years, the
output value of industry and agriculture of certain counties has exceeded
one billion yuan, and in 1987, the output value of industry and agriculture
in counties under the Suzhou, Waxi and Changzhou municipalities exceeded 4
billion yuan in average. Tai and Jurong made a late start, and their total

output value reached the one billion-yuan level in 1987. The expansion of

2/ One hectare equals 15 mu.
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the economy and the sharp increase of financial resources in South Jiangsu
is a strong stimulus to the government in Tai and Jurong counties to put
more efforts on non-agricultural enterprises, and to accelerate the

development of village- and town-run enterprises in particular (Table 2.8).

(e) The Introduction of the Land Contracting System

As in most areas of China, the land contracting procedure in
Gongzhuling, Tai and Jurong counties followed a pattern where the land was
contracted out first, and then communal assets were contracted or sold to
the peasants. Generally speaking, small farm tools and implements were
sold at fair prices, and draft animals and tractors were contracted out or
sold to individuals or to several households. The only difference is that
the output quotas had not been fixed on a household basis in Gongzhuling
until 1983 on account of the highly developed mechanization of farm work in
the ccuniy. In Tai and Jurong, the contracting system was introduced in

1983 in all-round way because of their flourishing collective economy.

W
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Table 2.7A: The Budget, Revenue and Expenditure in
Gongzhuling (Unit: 10,000 Yuan)

Yeas 1982 1983 1984 1985 1986

R Enterprise Incomes 13112 33.7 -489 -532 1316
5 Business and 696 647.2 715.3 2833 3146
E commercial taxes
g Agricultural taxes 600 619.5 630 545 615
g Other incomes 9.9 29.4 4.5 42

Govt’t subsidies 1405 1595 1743 2933 2010

Balance from last -7 -75 177 181 40

year

This year’s total 2579.1 3090 3474.2 6350 1172
E Basic construction 11.2 - - 678 59.6
g Agricultural 476.5 574 513.1 1232 351.4
g Cultural and
D Education 1314.2 144.7 1604.8 2190 2477
i Income subsidy and 145.2 116.5 128.1 286 507
U direct transfers
g Administrative 328.9 372.6 438.4 602 698
S expenses

Price subsidy - - 394 1490

Total 2579.1 3090 3474.2 6350 7172
Note: The items listed above are not complete. Sum of the entry items

is therefore not equal to the "total" value.

N
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Table 2.8B: The Budget, Revenue and Expenditure in
Tai and Jurong (Unit: 10,000 Yuan)

County Tai Jurong
Year 1984 1985 1986 1984 1985 1986
R Enterprise incomes 24 7.4 162 22.3 75 142.7
3 Business and
E commercial taxes 3501 4140.3 4498 1185.5 2163 2392
g Agricultural taxes 393 472 488 185.2 242 253
g Other incomes 3.6 2.6 27.3 - 4 19
Govt't subsidy 265.3 327 423 - - -
Balance from last
year 199.6 34.4 342 266 69.5 447
0ff budget incomes 8125 3637 5692 - - -
Total 12542 8694 11746 2080 2508 2833
E Basic construction 37.2 119.4 126.8 16.5 85 189
g Agricultural 224 95.1 364 181 178 235
§ Cultural and
D Education 1412 1587 1760 959 1015 1133
; Income subsidy and
U direct transfers 224 243 307 130 122 136
g Administrative |
S expenses 533 505 579 300 275 380
Price subsidies - 91 407 - 44 258

Off-budget expenses 6149 1830 2699 - - -

Total 10566 6887 8753 2160 2122 3004
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III. AGRICULTURAL ECONOMIC CHARACTERISTICS OF THE STUDY AREAS

3.1 Sampling Procedure

The 600 households in the present study (200 households each
county) were sampled for investigation as follows:
(a) The sampling result of the former State Investigation Team was
adopted. The State Investigation Team utilized a multi-stage sampling
method of random starting point and on the principle of symmetry and equal
distance. The number of counties sampled for investigation by the State
Team accounts for 35 percent of the total number of counties in the whole
country, i.e., 846 counties. The selected counties number 34 in Jiangsu,
and 20 in Jilin. Counties are sampled on the basis of the per mu yield of
grain ranked from 1low to high, within a three-year period (1982-84).
Starting points are decided at random and samples are chosen at equal
distance. Gongzhuling, Tai and Jurong are included among the counties in
the national sample. They were selected for the present study because they
are typical agricultural districts in China and agriculture occupies an
important share in their annual income. Another reason for the selection
of these counties is the difference in their main crop (corn in
Gongzhuling, one crop a year; wheat and rice in Tai and Jurong, two crops a
year), and the difference in their 1level of development (the output value
of non-agricultural enterpéises accounts for 28 percent in Gongzhuling, 72
percent in Tai and 62 percent in Jurong).

According to standard regulations, eight xiang (township) and 16
vil%}ges have been sampled in Gongzhuling, six xiang and 12 villages in
Tai, and four xiang and eight wvillages in Jurong. Eighty households have

been randomly selected by the State Investigation Team in these three
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counties.3 Since 200 households per county were required for the present
study the sample was augmented as follows: using the list of households
that paid the agricultural tax in 1987 as a starting point, those that
exist in name only were eliminated and new ones were added, forming the
sampling frame. Finally, a total of 120 households were selected at random
from the villages and townships included in the national sample of the pre-
selected counties, and these were added to the 80 households already
selected. The sample households can be found in every part of the counties
in Gongzhuling: the townships of Shiwu, Nianjiazi and Chaoyangpo are in
districts prone to waterlogging along the Liao River Sidaogang, Huaide and
Heilingzi townships are in the rolling plateau; Yangchengzi is in the sandy
district, and Xiangshui in the alluvial plains (Figure 3.1).

As for Tai county, the sample households are selected from six
townships in three locations. Wanshi, Zhandian, and Shihang are located in
the county’s southern part. The per capita land holding is small and the
soil type there is sandy. Yedian and Qingtoﬁg townships are in the
northern region. The per capita land holding there is relatively large,
and the soil type is clay. In the latter two areas, sideline business is
fairly prosperous. Suehen is in the central area of Tai county whose
situation is similar to that in Yedian and Qingtong.

In Jurong, Dongchang township is in the hilly region in the
southeast, Guozhuang and Tianwang are in the plain, while Maoxi township is

in the hilly area of the west (Figure 3.2).

3/ The actual number of sample households is 79 in Gongzhuling, 83 in Tai
and 80 in Jurong due to changes in the last three years.
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III. AGRICULTURAL ECONOMIC CHARACTERISTICS OF THE STUDY AREAS

3.1 Sampling Procedure

The 600 households in the present study (200 households each
county) were sampled for investigation as follows:
(a) The sampling result of the former State Investigation Team was
adopted. The State Investigation Team utilized a multi-stage sampling
method of random starting point and on the principle of symmetry and equal
distance. The number of counties sampled for investigation by the State
Team accounts for 35 percent of the total number of counties in fhe whole
country, i.e., 846 counties. The selected counties number 34 in Jiangsu,
and 20 in Jilin. Counties are sampled on the basis of the per mu yield of
grain ranked from 1low to high, within a three-year period (1982-84).
Starting points are decided at random and samples are chosen at equal
distance. Gongzhuling, Tai and Jurong are included among the counties in
the national sample. They were selected for the present study because they
are typical agricultural districts in China and agriculture occupies an
important share in their annual income. Another reason for the selection
of these counties is the difference in their main crop (corn in
Gongzhuling, one crop a year; wheat and rice in Tai and Jurong, two crops a
year), and the difference in their 1level of development (the output value
of non-agricultural enterpfises accounts for 28 percent in Gongzhuling, 72
percent in Tai and 62 percent in Jurong).

According to standard regulations, eight xiang (township) and 16
vil%?ges have been sampled in Gongzhuling, six xiang and 12 villages in
Tai, and four xiang and eight wvillages in Jurong. Eighty households have

been randomly selected by the State Investigation Team in these three
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Figure 3.1: A Map on Tai County
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Figure 3.2: A Map on Jurong County
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Households in Gongzhuling county were surveyed in December 1987,

while Jiangsu sample households were interviewed in March 1988.

3.2 Economic Activities by the Sample Households

The cultivated land per household in the sample and the number of
fragments of holdings vary significantly across the three study areas. The
cultivated land per household in the sample is 20.31 mu, 4.63 mu, and 6.86
mu, in Gongzhuling, Tai, and Jurong, respectively. Table 3.1 presents the
distribution of households over the different sizes of the cultivated land.
All the sample households in Tai cultivate 1less than 15 mu, and only two
households in Jurong have more than 15 mu, while 65.5 percent of the sample

households in Gongzhuling operate more than 15 mus (Table 3.1).

Table 3.1: The Areas of Cultivated Land for the Sample
Households (Sample Size = 200 Households/County

The Area of

Cultivated County

Land (Mu)

Gongzhuling Tai Jurong

1-5 4.0 74.0 35.5

6 - 10 9.5 25.0 55.0

11 - 15 21.0 1.0 9.5

15 + 65.5 - 1.0
Mean holding size (mu) 20.75 4.63 6.90

S

Given the small size of farms in Jurong and Tai counties, it is
expected that peasants in these counties will attempt to complement their

income by expanding specialized agricultural activities (e.g. poultry, pig

China Interim Report/19-AUG-88/10:56:00/CFeder:ces/m



- 27 -

raising) and by seeking complementary sources of income off the farm. In
Gongzhuling, where farm sizes are much larger, farmérs will tend to focus
their efforts on cropping activities. Such tendencies are evident from
Table 3.2, which describes the composition of incomes in the three samples.
In Gongzhuling, most of farmers’ incomes is derived from cropping
activities (71 percent), and farming income is the main source of
livelihood (81 percent). In both Tai and Jurong, farming income is only 53
percent of total income, and a substantial part of the farming income is
derived from non-cropping activities (fruits, minor vegetables and
livestock). Non-farming income contributes thus close to a half of total

income in the Jiangsu counties.

Table 3.2: Composition of Income in Winter/Spring Season

County ---Gongzhuling---  -=---- Taj-cccee acaaa Jurong----
Source Share in 2 of HH Share in Z of HH Share in I HH
Income Report- 1Income Report- 1Income  Report-
ing ing ing
Farmers Income: .82 - . 93 - .53 -
Crop .71 99.5 .26 100.0 .34 98.5
Minor fruits .01 11.5 .01 14.0 .02 20.0
& Veg.
Livestock and .10 57.0 .26 90.5 1 By J 60.0
Other
Non-Farming Income .18 - .47 - 47 -
Off-Farm employment .04 33.5 .23 49.0 «33 53.0
»
Non-Farm activities .18 15.0 .24 59.0 .14 . 31.5
Total 10000 -, 10000 - 10000 -
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The composition of cropping reflects the different agro-climatic
situation of Jiling and Jiangsu provinces. As mentioned earlier, the main
crop in Gongzhuling is corn, taking up about 80 percent of the sample’s
land area. Soybeans rank next, with a mere 12.3 percent. In both Tai and
Jurong counties, rice is the main summer crop, occupying 65.3 percent and

74.9 percent, respectively, of the land area (Table 3.3).

Table 3.3: Cropping Patterns in the Study Areas
in the Summer/Fall Season (Percent)

County Gongzhuling Tai Jurong
Crop

Rice

Corn

Wheat

Millet
Sorghum
Sweet Potato
Cotton

Soy Bean
Other Vegetables
Fruits

Other

O =
~
E =

~N
W =
.
o
w W

~N 0 0 W»
e o

NOuUw~NVOVOOOWULW

[
=N

LWesrHEWLWOWLNMNSEMDULWL

SRS Luo
« . . « o o o o
HFNOOOONMNMNNNOKHWY

.
.

a/ Wheat is a winter crop in Jiangsu province, therefore
in the fall/summer season its share is nil.

3.3 Participation in Infrastructure Construction and Maintenance and
the Status of the Facilities

In recent years, the majority of the sample household took part in
activities to maintain roads and irrigation facilities (Table 3.4). Most
of the farmers in the sample reported that local rural road and irrigation
facilities have improved rather than deteriorated (Table 3.5). Note that

the natural rainfall in Gongzhuling is sufficient for crop production.
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This is a reason of why a larger number of farmers in this county reported

no change in local irrigation facilities.

3.4

The Income Level and Possession of Financial Assets by Sample

Households

In 1987, the per capita net income of the sample households was

951.76 Yuan, 736.5 yuan, and 831.74 yuan in Gongzhuling, Tai and Jurong,

respectively.

545.47 yuan.

Table 3.4:

These figures are

far above the national average, which is

The Participation in Maintaining the Infrastructure
(Percent) (Sample Size = 200 Households/County)

The Study Areas Roads Irrigation
Gongzuling 94.0 63.5
Tai 86.0 . 95.5
Jurong 87.5 95.5

Table 3.5:

The Status of the Infrastructure as
Reported by sample households
(Sample Size = 200 Households/County)

The Study Areas

Roads Irrigation

Gongzuling
Tai

Jurgng

No Improved Deteriorated No Improved Deteriorated
Change Change
4 4 b4 4 b4 b4
21.0 78.0 1.0 71.5 26.5 2.0
16.5 82.0 1.5 48.0 42.0 10.0
11.0 84.0 5.0 19.5 68.0 12.5
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The financial assets owned by sample households prior to the 1987
planting season are reported in Table 3.6. Gongzhuling households own the
highest level of financial assets among the three sampled counties. The
most significant difference is in the 1level of the average cash holdings
and storage of farm products which is much higher in Gongzhuling compared
to the levels observed in Tai and Jurong. This can be explained by the
cropping pattern: since Gongzhuling households have only one crop season
in a year, the cycle of farm income generation is longer than that in Tai
and Jurong, and it is necessary for the Gongzhuling households to hold more
cash and farm products in reserve. An addiﬁional observation from Table
3.6 is that the sample households in Gongzhuling tend to have a lower
amount of financial assets in savings accounts than households in the other
study areas. This may be related to a perception that savings accounts are

not as liquid as other forms of assets.

W
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Table 3.6: Financial Assets of Sample Households

County Gongzhuling Tai Jurong
Asset (N=200) (N=200) (N=200)

Average|Z with pos- |Average|Z with pos-| Average|Z with pos-
(Y) itive entry (Y) itive entry (Y) itive entry

Deposits in 31.4 4.5 189.5 17.0 79.9 11.0
Ag. Bank

Deposit in

RCC 131.0 11.0 329.5 30.5 113.9 19.0
Loans to

Others 197.3 18.5 -120.4 21.0 171.6 31.5
Value of

Jewelry 47.5 1.5 148.0 27.0 11:3 3.5
Value of

product

stored 674.1 97.5 161.9 78.0 214.4 935
Cash 623.0 96.5 244.5 100.0 176.7 88.0
Other 38.0 1.0 .2 1.0 30.2 2.5
Total 1742.3 100.0 1194.0 100.0 798.0 100.0
3.4 Consumer Durables and Production Capital of the Sample Households

There are some variations in the ownership of consumer durables
among the sample households in the different counties, but most of the
differences are not substantial. Electric fans are not common in
Gongzhuling as the weather there is much cooler than in Jiangsu. Housing

quality is generally higher in Jiangsu (Table 3.7).

»
”,
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Table 3.7: Ownership of Consumer Durables by sample Households
(Percent) a/
(Sample Size = 200 Households/County)

The Study Tv Audio Bicycle Sewing Watch Electric Housing
Areas Sets Radio Machine Fans
Cas- High High High
settes Quality Quality Quality
Roof Valls Floor
Gongzhuling 41.5 14.0 98.0 67.0 123.0 .5 52.5 45.0 22.0
Tai 25.5 12.5 106.0 38.0 170.0 24.5 85.0 856.5 44.0
Jurong 38.0 17.0 107.5 37.0 186.5 32.5 $8.5 96.0 28.5
a/ Figures above 100.0 imply more than one item owned by the household.

Table 3.8: Ownership of Productive Capital

County Gongzhuling Tai Jurong
Item b4 b4 Z

Tractor 9.5 0. 8.0 a/
Truck/boat o3 25.5 0

Pump/diesel engine 2.0 1.5 11.5 a/
Motorcycle .- 0 1.0
Thresher 2.5 1.5 12.0
Small tools 98.0 84.5 99.0
Draught animals 30.5 3.0 77.0
Pigs 66.0 66.5 84.5
Poultry 94.0 97 .5 95.0
Mean value (Yuan) 1477 578 913

a/ Shared ownership with other households.

The volume of capital owned (on average) in the different coﬁnties
is positively related to the typical farm size, and thus the figure for
Gongzhuling (1477 yuan) is higher than that of Jurong county (913 yuan) or
Tai county (578 yuan). Compatible with the 1larger farm sizes in
Gongzhuling, the ownership of tractors there is more common. Tractor and
pump ownership figures in Jurong county are somewhat misleading as they

actually reflect shared ownership among several households.
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IV. FACTOR MARKETS
1. The Land market

(a) The Distribution of Land after the Household Responsibility System

Land operated by each household in the three study counties can be
classified, based on the wuse right arrangements, into three different
categories, namely private plot, food ration plot, and responsibility plot
(Table 4.1). All these plots are essentially leased from the production
teams. However, the obligations of the contracting households are
different for different types of plots. For responsibility plots, a
household has to pay the agricultural tax, public accumulation fund, public
welfare fund, and other duties to its team. Most importantly, holders of

responsibility land have to sell a certain amount of grain output to the

Table 4.1: Type of Household Plots

Plot Gongzhuling Tai Jurong
Type County County County
b4 4 %
Private 12.3 20.6 19.4
Food-ration 28.9 56.4 8.8
Responsibility - 56.5 . 20.2 69.2 -
Other or missing 2.0 2.6 2.8

Note: Some plots counted in the table consist of several smaller plots.
, The actual number of plots in Jurong county is 1410 and in Tai
# county is 993.
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state procurement agency at a fixed price to meet the quota obligation,
which is inherited from the production team system.4 For food ration
plots, the grain quota oBligation, and in some teams the contributions to
the public fund as well, are waived. Private plots, in general, do not
carry any obligation, including the state agricultural tax. Most of the
plots have been assigned to sample households by the production team or
brigades (687 out of 716 in Gongzhuling, 992 out of 993 in Tai and 1164 of
1173 in Jurong).

As in most of China, farmers’ holdings in the study counties are
fragmented. The extent of fragmentation in Jurong county (the average
holding is 7.05 plots) is more severe than in Tai county (average holding
4.9 plots) and Gongzhuling county (average holding 3.7 plots). Since a
farmer usually was assigned a plot from each quality type of land when the
household responsibility system was adopted, the differences in the degree
of fragmentation may be a result of the differences in topology and land
quality of these three counties. Jurong county is located in a hilly area
while Tai county and Gongzhuling county are 1located in a plain area. Land
quality in both Tai county and Gongzhuling county are more homogeneous than
in Jurong county. The fragmentation in all three counties, however, is

below the national average of nine plots for each household. This is

4/ [The quota obligations on the responsibility plot vary from village to
4illage and from county to county. In Gongzhuling county, the quota
per mu of responsibility plot in the surveyed villages ranges from 30
kg per year to 350 kg per year and the mean is about 200 kg per year.
In Jurong county the quota ranges from 240 kg to 600 kg with a mean of

270 kg. In Tai county, it ranges from 155 kg to 270 kg with a mean of
215 kg.
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perhaps partly because the household responsibility system was not adopted
in these three counties until 1982-83, when over-fragmentation had already
become a much discussed issue. Plot size in both Jurong county and Tai
county is very small. Only 7.5 percent of the plots in Tai county and 11
percent of the plots in Jurong county are bigger than two mu (one-third of
an acre). However, in Gongzhuling county, only 24.5 percent of plots are
smaller than two mu.>

About 12.3 percent of the plots in Gongzhuling county, 19.4
percent in Jurong county and 20.6 percent in Tai county are private plots.
Many of these private plots have been assigned to the households since
1962. From the very beginning of the collectivatization in the early
1950s, certain farm activities (e.g., hog raising and vegetable production
for home consumption) were largely accomplished on private plots assigned
to the household, with work done during spare time. The "Great Leap
Forward", starting from 1958, imposed the commune system on individual
households and eliminated private plots. When the failures of the "Great
Leap Forward" were acknowledged, the production team system was introduced
to take the place of the commune system as the basic unit of production and
accounting. At the same time, five to seven percent of land were
redistributed to each household in the team as private plots. During the
Cultural Revolution, there were renewed criticisms of private plots, but in
the surveyed wvillages private —plots had been maintained. After the
household responsibility reform was first introduced in 1978, individual

incentives were given more attention. As a result, the size of private

»
g

5/ However, the weather in Gongzhuling county allows only single cropping,
while in Jurong and Tai counties double cropping is possible.
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plots in most surveyed villages was enlarged as in many other parts of
China. Private plots were allocated according to each household’s size.
The entitlement to private plots is most secure. In most cases, farmers
perceive this arrangement as permanent.

The majority of plots in Gongzhuling county and Jurong county was
contracted as responsibility plots, while in Tai county the majority is
food ration plots. This is due to the fact that both Gongzhuling and
Jurong are commercial grain producing counties. They have to sell a great
portion of their grain output to the government to meet the procurement
quota. The grain produced in Tai county is mostly for self-consumption.
The allotment of food ration plots was done in most cases according to the
size of the household. That is, a child was treated equally with an adult
in the allotment of food ration plots. For the allocation of
responsibility plots, as shown in Table 4.2, rules differ among wvillages.
In Gongzhuling county, half of the 16 surveyed villages distributed the
responsibility plots according to the 1labor force in each household while
the other villages based their allocation on a weighted average of labor
force and household size. In Jurong county, among the eight surveyed
villages, two based their allocation purely on labor force, one purely on
household size, and five on the weighted average of labor force and
household size. In Tai county, half of the 12 surveyed villages did not
assign land for responsibility plots. Among the six villages that had
responsibility plots, two villages distributed them according to labor
force, three were based purely on the household size and one on the

weiéhted average of labor force and household size. Food ration plots and
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Table 4.2: Distribution Rules of Responsibility Plots

Rule Gongzhuling County Tai County Jurong County
Labor 8 2 2
Household Size - 3 p
Labor:Household size 8 1 5
Other - 6 -
Number of Villages 16 12 8

Note: Six villages of the twelve surveyed in Tai county did not assign
responsibility land.

responsibility plots wﬁre assigned to each household when the household
responsibility system was adopted.® The distribution rules of private
plots, food-ration plots and responsibility plots indicate a strong
egalitarian tendency.

Currently in Jurong county, 63 percent of the plots have a 15-year
contract and 20 percent are private plots. In Tai county, 73 percent of
the plots, and in Gongzhuling county 86.6 percent of the plots were

initially assigned to the households with a 15-year contract when the

”

6/ When the collectively-owned land in the wvillage was distributed to
individual households, most villages kept a part of the land in reserve
in order to accommodate the possibility of changes in the size of

households. This reserve land may be temporarily leased to households
in the village.
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household responsibility system was adopted. One quarter of the plots in
vJurong county, eight percent of the plots in Tai county, and 2.1 percent of
the plots in Gongzhuling county had initially a shorter duration contract,
and were changed only in the past two or three years to a l5-year contract.
The change in contract was induced by the central government’s policy. In
the Document No. 1 of the Central Committee of CPC issued in 1984, a
15-year contract was encouraged. However, practically all the farmers
interviewed (94 percent in Gongzhuling county, 85 percent in Jurong county
and 88.5 percent in Tai county) favored an expansion of land contract
duration to a period longer than 15 years. The most important benefit of
contract extension as perceived by farmers is the better incentive for
long-term investment and for improving farm management decisions (88
percent of the respondents in Jurong county and 67 percent in both Tai
county and Gongzhuling county cited this merit). The majority of
respondentsA(as percent in Gongzhuling county, 75 percent in Tai county,
and 68 percent in Jurong county) see little likelihood that the same plots
they operate at the present will be assigned to them after the present
contract expires. This may' indicate a serious source of disincentive for
certain long-term investments in land improvement.

The frequencies of land disputes were proportional to the degree
of land fragmentation in these three counties. While only 2.5 percent of
the households in Gongzhuling county had ever experienced disputes over
land boundaries, it was five percent in Tai county and over a quarter of

the households (25.5 percent) in Jurong county.7 The rate of land

»
rd

7/ The average number of land tracts is 3.7 in Gongzhuling county, 4.9 in
Tai county, and 7.05 in Jurong county.
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disputes is thus positively correlated with the extent of fragmentation.
This suggests that land fragmentation not only increases the costs of
farming due to the increase in travelling time between plots and by
reducing the profitability of mechanization, but also increases social
tension in a community.

Close to 90 percent of the farmers in Gongzhuling county, and
about 70 percent in both Jurong and Tai counties favored land
consolidation. However, more than one-third of the respondents in these
three counties thought that government intervention would be necessary to
make consolidation effective. In addition, about one-fifth of the farmers
thought that consolidation by exchange among farmers was not a practical
option due to the large differences in plot quality. Only about one-fifth
of the farmers in Jurong and Tai counties and about a third in Gongzhuling
county thought that consolidation could be accomplished by agreements and
transactions between farmers.

(b) The Land Market after the Household Responsibility System

The above discussions suggest that the distribution of land which
took place recently had a strong egalitarian bias. The allotment of
private plots and food ration plots is strictly proportional to the size of
a household. Even in the allotment of responsibility plots, household size
was also taken into account in over two-thirds of the villages in our
sample (see Table 4.2). However, households are at different stages in
their life cycle. They thus have different endowments of family labor. 1In
addition, households differ in abilities, education, and other productive
endowments . Therefore, the egalitarian distribution of land will result in
disparities in the marginal products of land, labor and other inputs across

households. These differences in marginal production represent an
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allocative inefficiency. Output can be increased if resources are
reallocated Across households. Although land is still collectively owned,
the right to use the land for 15 years, if it is tradable, could facilitate
land market transactionms. The government has also encouraged households
specialized in cropping to consolidate their landholding. An interesting
question, therefore, is whether farmers respond to this opportunity and
engage in land transactions.

Our data indicate that the extent of "land market" activities is
very limited in the three study counties. One household in Tai county
leased in a vegetable plot from the collective under the arrangement of
share-cropping. In Jurong county, five households leased in plots and
eight households leased out their plots.® In Gongzhuling county, 13
household leased in plots and three households leased out their plots.
Among these three lease-out households, two are cadres and the other one is
a hog-raising specialized hoqsehold. As Tai county has practically no land
markets® and the number of lease-out transactions is too small in
Gongzhuling county, the following discussion will focus on the land market
transactions in Jurong county and the lease-in transactions in Gongzhuling

county.

8/ ,In addition, three households increased their operational holdings by
tlaiming new marginal land.

9/ 1In a visit to Tai county, a farmer was asked how much he would charge
for one of his plots if he could lease it to someone, his response was

"I would give it to anyone free if you could find someone to take it
in.'
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Table 4.3 summarizes the comparisons of several aspects of the
households engaging in land market transactions with those households not
engaging in these transactions. For the five lease-in households in Jurong
county, although their average operational 1landholding per person is
smaller than the average of the non-leasing households, their income from
agricultural activities is significantly higher than that of the other
group of households. This implies that these five households are
specializing in agricultural production. The labor endowment in these five
households is slightly higher than the average of the other group, but
their capital endowments is lower than the average of the other group. The
differences in land, labor and capital endowments between these two groups
are all not significant in a statistical sense. Perhaps what distinguishes
these five households from the other group is the educational level of the
household heads. The heads of these five households have an average of 6.6
years of education compared to 4.2 in the other group. The difference is
quite substantial (significant at 16 percent level of confidence). Since
the original land-labor and land-person ratio was unfavorable to these five
households, the disadvantage will be strengthened if the quality of labor
is taken into account. Therefore, the marginal product of labor and the
marginal product of land in these five households should be higher than
their other group. Land leased to these five households increases their
operational holding, thus reducing the gap of marginal productivities and
improving efficiency.

For the eight lease-out households in Jurong county, it can be
obs;tved from the income structure that they are households specializing in
non-farming .activities, such as crafts, services, transportation, and

commerce. As the households which lease-in 1land, they have slightly
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Table 4:3: Land Market Transactions and Household Characteristics

(1) @ (@ Q) (5) 0) ) (8 (9) (1e) (11) (12)
Number of HH Average Holding Ag. Off-farm Non-farm
County Households Size Adult Age Education Before After Tractor Buffalo Income Emp. Income
(yrs) (yrs) (mu/person) (mu/person) (yuan) (yuan) (yuan) (yuan) (yuan)
Jurong
Lease-in
No 196 4.3 3.3 42.9 4.2 1.76 1.74 448 147 338 294 161
Yes 1 6.0 4.0 49.4 6.6 1.54 1.68 2.0 146 »761 396 286
Lease-out
No 182 4.2 3.3 43.2 4.3 1.786 1.76 438 149 362 298 129
Yes 8 4.3 4.0 39.3 6.3 1.49 1.17 437 968 310 243 *776
Gongzhuling
Lease-in
No 187 4.3 3.1 39.7 .5.8 4.87 4.86 327 138 1817 284 130
Yes 13 4.6 2.7 38.8 3.6 4.40 +7.43 876 #2473 1943 243 92

~Note: 1) Number of households

(2) Househol

d size

3) Number of adults between age 14 and 66 in the household

(4) Average landholding per household

(5) Years of education of the household head

landholding per person before land market transactions
landholding per person after land market transactions

- (8) Average
(€] Average
(8) Average
(9) Average

(19) Average
(11) Average
12) Average

® Indicates that the difference

value of tractor in a
value of buffalo in a
household income from
household income from
household income from

household
household

agricultural sources including cropping, fruits, vegetables, animal husbandry, in last season

off-farm employment, such as rural enterprises.

non-farm activities, such as transportation, service, retailing

is significant at the one percent level.
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favorable endowments in labor force and education, and slightly unfavorable
endowments in land and capital. The explanation for leasing out their
plots may be as follows: the majority of family labor in these households
was shifted to non-farm activities. The labor force which remained in
farming was reduced to an unfavorable 1level in comparison to the other
group. If this explanation is correct, it implies that the adjusted land-
labor ratio in these eight households is higher than the average of the
non-leasing out households. The marginal product of land would be lower in
these eight households than in the other group. As such, leasing-out some
plots to other households reduces the gap in marginal products and improves
| resource allocation.

In Gongzhuling county, 13 households 1leased-in plots from other
farmers or from the collectively-owned reserve land. From Table 4.3 it is
observed that these do not differ from the other group of households in the
endowments of land, labor, and education, and in the structure of income.
However, ﬁhis group of households has a larger capital endowment. The
average value of draft animal owned by these 13 households is more than
triple that of the non-leasing in households. The difference in draft
animals among these two groups is highly significant statistically. The
average value of tractors owned by these 13 households is also more than
double that in the non-leasing in households. If the inputs are divided
into two categories, namely, power and land, the power-land ratio in the
leasing-in households is higher than that in the non-leasing households.
Again this disparity implies the existence of a gap in the marginal
pro&ucts of land among these two groups. Land market transactions,
therefore, reduce the gap in the marginal productivity of land, and improve

the resource allocation.
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The above discussions suggest that some farmers in Jurong county
and Gongzhuling county engage in land market transactions to improve
resource allocation. Those households that tend to lease in piots are
households that either have higher human capital endowments or physical
capital endowments. Households that tend to lease out land are households
that specialize in non-farm activities. However, overall, the extent of
land market transactions is very limited. For households that hope to
specialize in non-farming activities, long- and medium-term credit could be
one of the constraints in their undertaking. One hypothesis is that if
credit is more widely available, more households will be able to move to
non-farm business, and as a result, more households will be ready to lease
out their plots. Also, if credit is more widely available, more households
will invest in draft animals and tractors, they will thus tend to lease-in
land to increase their operational holdings. Another explanation for the
limited extent of 1land transactions is the relative novelty of the
'responsibility system in the study areas. Farmers may be uncertain as to
whether they could lose their land entitlement if they lease-out their land
to others, as this could be taken as an indication that the household does
not need the land. It is not clear whether leasing transactions imply
payment in advance (i.e., before harvest). But since the occurrence of
these transactions in our sample is quite minimal, it is not a factor of
much significance in analyzing the demand for liquidity.
2. The Labor Market

The household structures in the three sample counties are very
simf1ar. About three-fourths of the households in each county have three
to five members and two to four adults (see Tables 4.4 and 4.5). The

average household size is 4.28 in Gongzhuling county, 4.46 in Tai county,
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and 4.18 in Jurong county. The average number of adults is 3.05, 3.62 and
3.32, respectively. The dependent population (defined as age younger than
14 or older than 65) is 1.23 in Gongzhuling county, and .84 and .86, in Tai
county and Jurong county, respectively. The dependent-adult ratios are,
thus, respectively 0.40, 0.23 and 0.26. Among these three counties, Tai
county has the largest household size, but the lowest dependency ratio.
The reason is the different age structure of the household heads. About
three-fifths of household heads in Gongzhuling county and about half of the
household heads in Jurong county are younger than forty years old, while
about 70 percent of household heads in Tai county are older than forty (see
Table 4.6). Since most households are nuclear households, the old age of
household head implies that his children have become adults and his parents
have passed away. Hence, the dependency ratio in the households with older

household heads is low.

Table 4.4: Household Size

No. of Gongzhuling Tai Jurong
Members County County County

b4 b4 b4

1 0 1.5 1.5

2 7.5 5.6 6.5

3 19.5 18.5 24.0

4 | 36.5 31.0 32.0

o 5 22.5 23.0 21.0
6 15.0 21.0 15.0
Average 4.28 4.46 4.18
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Table 4.5: Number of Adults in a Household

Adult Gongzhuling County Tai County Jurong County
b4 b4 4
-
h | 1.5 2.5 1.5
2 48.5 23.0 34.0
3 16.0 21.0 24,5
4 17.0 30.0 18.5
5 4.5 9.0 21.5
Average 4.05 3.62 3.32
Table 4.6: Age Structure of Household Head
‘ Age Gongzhuling County Tai County Jurong County
{ -30 25.0 4.5 14.0
31-40 36.0 25.0 37.0
41-50 16.0 37.5 20.5
51-60 13.0 22.0 19.5
60+ 10.0 11.0 9.0
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The educational level and experience of household heads also

substantially. Only 18 percent of household heads in

Gongzhuling county have less than four years of education (see Table 4.7).

The figure is more than 40 percent in both Tai and Jurong Counties. About
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one-third of household heads in Gongzhuling county (32 percent) and Jurong
county (28 percent) have the experience of being a production team or

brigade leader. Only a quarter of household heads in Tai county had such

experience.
Table 4.7: Education of Household Head
Education Gongzhuling County Tai County Jurong County
0 11.0 19.0 25.5
1-3 7.0 22.5 21.5
4-6 44.0 40.0 25.5
7-8 15.0 10.5 10.5
9 20.0 3.0 9.0
10 3.0 5.0 8.0

The discussions above confirm the assertion in the preceding
section that households are at different stages of 1life cycle and have
different human capital endowment, which includes educational level and
experiences. Therefore, the egalitarian bias in the distribution of land
when the household responsibility system was adopted implies that the
marginal products of land and labor will be different across households.
Labor market transactions are another way to reduce the marginal product
gapé'and to improve resource allocation. The need for labor market
transactions may also arise from other reasons. Because of the seasonality

in most agricultural production, the demand for 1labor is highly
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concentrated in certain periods of time in the year. During the peak
periods, most households experience shortage of labor. The interesting
question, therefore, is whether the sampled households engage in labor
market transactions to improve resource allocation.

Table 4.8 shows that only 12 households in Gongzhuling county and
22 households in Jurong county employed hired workers in various stages of
production. No labor-hiring for agricultural production was found in Tai
county. Table 4.9 shows the average wage rate for different types of work
in Gongzhuling county and Jurong county. The average rate ranges from
about 1.5 yuan per day to about 6.3 yuan per day. However, the actual
daily rate ranges from one yuan to ten yuan. In addition to the wage,

meals for workers, in general, are also required.

Table 4.8: Labor Market Transactions

No. of Household Households
Hiring Labor Exchanging Labor
(2) (2)
Type of

Activity Gongzhuling Tai Jurong Gongzhuling Tai  Jurong
Preparation 0 0 1.5 | 1.0 12.0 5.5
Planting 3.0 0 7.0 5.0 61.5 48.5
Cultivation 4.0 0 2.5 4.0 4.0 - 1.0
Harvest 2.5 0 8.0 12.0 38.0 67.0
Total I of

Households 6.0 0 11.0 15.0 65.5 74.5
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Table 4.9: Wage Rates

Activity Gongzhuling Jurong
Preparation v 1.5
Planting 3.8 4.2
Cultivation 6.3 3.9
Harvest 3.6 5.4

Note: Wage rates reported here are cash wages. In general, employers also
need to provide meals, which are not calculated in the wage here.

Table 4.10 lists the comparison of some aspects of the households
engaged in wage labor employment with those households which did not employ
any worker. From this table, it is noted that the characteristics of
labor-hiring households in Gongzhuling county differ from those in Jurong
county. Compared to the non-labor-hiring households in Gongzhuling county,
the labor-hiring households in this county are smaller in size and with
less labor endowment. However, they also have smaller operational land
area, both in absolute size and relative size (operational land per worker
and operational 1land per person). While none of these labor-hiring
households own tractors, the value of ghe draft animals they own is about
twice as much as that of the non-hiring households. From these
comparisons, there are no obvious reasons that these households need to
hire labor and the other households do not. Perhaps, the main explanation
lies with the off-farm jobs and activities. On average, about a quarter of
income for the labor-hiring households in the last season came from off-

farm employment
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Table 4:10: Labor Hiring and Household Characteristics

N
Q1) (2) (3) (4) (5) (8) ) (8) (9)
Land- Land-
Number of HH Operational Labor Person Non-Farm
County Households Size Adult Holding Ratio Ratio Tractor Buffalo Income
(mu) (mu/worker) (mu/person) (yuan) (yuan) (%)
Gongzhuling
No 188 4.3 3.0 21.1 7.4 5.0 372 160 18.7
Yes 12 3.7 e 2.6 16.4 8.7 4.9 0 316 24.8
Jurong
No 178 4.2 3.3 8.7 2.2 1.6 487 160 46.5
Yes 22 3.7 » 3.3 8.2 2.7 » 2.4 » 27 123 45.4
Note: (1) Number of households
(2) Household size
(3) Number of adults between age 14 and 66 in the household
(4) Average landholding per household
(5) Average landholding per adult member
(8) Average landholding per person
(7) Average value of tractor in a household
(8) Average value of buffalo in a household
(9) The percentage of household income from non-farm employment and non-farm activities in the total household

income.

Indicates that the difference reaches the significant level of 10 percent.
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and activities, while the non-hiring households had only 16.7 percent of

income derived from these sources.l0 This may imply that after adjusting

for off-farm employment, the actual labor-land ratios in the hiring

households are much smaller than the average in the sample. Therefore,

hiring labor in these households improved this ratio and reduced the

marginal productivity gaps. One point deserving attention is related to the

educational level of the household heads in the labor-hiring households.

On average, education is higher for hiring households than for non-hiring

households (7.9 years compared to 5.7 years, the difference is significant

at .01 confidence level). This difference may explain why this group of
households has higher ratio of off-farm income. Off-farm employment, such
as industry, and activities such as crafts, services and commerce, in

general, require abilities that are different from farming. Education

increases a person’s ability in handling the uncertainty and obtaining new
required skills that arise from a new job. Therefore, a high level of

education facilitates the shifting of labor from farming to non-farming

activities.

The 22 labor-hiring households in Jurong county have
characteristics that are different from those of Gongzhuling county. The
portion of income derived from non-farm sources did not differ from that of
non-hiring households (45.4 percent compared to 45.5 percent). However,
both the land-labor ratio and land-person ratio are much more favorable in
the hiring households than in the non-hiring households (2.7 mu/labor
compared to 2.2 mu/labor, 2.4 mu/person compared to 1.6 mu/person). The

differences in land-labor ratio and land-person ratio are both significant

10/ The difference is not significant at the conventional level.
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statistically. These contrasts indicate that labor-hiring in Jurong county
is mainly a result of the difference in the land-labor ratio across
households.

Although the reasons for hiring labor are different in Jurong
county and Gongzhuling county, the underlying economic forces are the same.
In Jurong county, the land-labor ratio in the hiring households is higher
than the non-hiring households. This difference indicates that, if labor-
hiring did not occur, the marginal product of labor in these 22 households
would be higher and the marginal product of land would be lower than the
other 178 households. The employment of workers increases the availability
of labor and thus reduces the gaps of marginal products between the hiring
and non-hiring households. As such, the resource allocation is improved.
In Gongzhuling county, the original land-labor ratio is lower in the 12
hiring households than in the non-hiring households. However, the hiring
households have higher portions of labor force shifting out of agriculturé.
After making this adjustment the land-labor ratio should be higher in the
hiring households than in the non-hiring households. The employment of
workers thus reduces the gap in the marginal products between these groups
of households.

Table 4.8 also indicates that most sample households in Tai
county (65.1 percent) and Jurong county (74.5 percent), and a significant
group of households in Gongzhuling county (15 percent) engaged in exchange
labor. Most incidence of 1labor exchanging occurred during the periods of
planting and harvesting, which are the peak periods in using labor. There
are two explanations why most households wuse labor-exchanging instead of
labor-hiring to alleviate seasonal labor shortages. The first reason is

that hired labor is subject to incentive problems. The direct exchange of
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labor between relatives and friends mitigates the shirking problem and thus
reduces the cost of supervision. An additional explanation is that hiring
labor requires cash. Thus, engaging in labor-exchanging to alleviate
seasonal labor shortages reduces the need to draw on cash resources or to
borrow. The latter explanation is partly supported by the distinct
characteristics of labor-hiring households in Gongzhuling county and Jurong
county. The higher portion of income from non-farm source in the labor-
hiring households in Gongzhuling county implies that these households have
more cash income. The favorable land-labor ratio in Jurong county’s labor-
hiring households indicates that these households have larger agricultural
surplus and, as a result, larger cash reserves.

3. Capital Services Market

After the household responsibility system was adopted, irrigation,
in general, has still remained as a collective function that is performed
by the wvillage. Plowing and harvesting are also coordinated by the
village. However, whether these two functions are performed by the wvillage
depends on whether draft animals and tractors are still collectively owned.
None of our sample villages collectively owns draft animals and tractors.
Sampled farmers either used their own or rented draft animals or tractors
from specialized households to do plowing and harvesting.

Draft animals, tractors and other farm machinery were the most.
difficult assets to be divided when the household responsibility system was
adopted. Several different measures were taken to deal with such assets.
In all of the 16 surveyed villages in Gongzhuling county, tractors and
draft animals were sold to individual households at prices that were
negotiated and agreed upon by the villagers, and funds were paid to the

villages in a three to five year installments. The prices for a big
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tractor (25 HP) were about 4,000 to 6,000 yuan, and for a small tractor (12
HP) was about 2,000 to 4,000 yuan. The price for a draft animal ranged
from 100 to 800 yuan (mostly between 500 to 800 yuan). Since a village had
about one hundred to three hundred draft animals when the land was
allocated, about half of the households in a village had opportunity to buy
a draft animal. In Tai county, most villages contracted the tractors to
specialized households. Each year these households gave about 150 to 200
yuan to the wvillage as rent. Draft animals were also contracted to
specialized households. Since arable land is very limited in Tai county,
feeding draft animals was a big burden on these households. Therefore, in
one village the draft animals were given free to a household. The only
obligation is that this household has to plow the other households’ plots
without charge for two years. In another case, the village gave 2.5 mu of
land as feed plot to the specialized household. In two other wvillages, the
specialized households were subsidized at 150 yuan a year for feeding a
draft animal. Tractors and draft animals in Jurong county, in general,
were also sold to individual households at prices negotiated among
households in a village, as in Gongzhuling county. The prices for tractor
and draft animals were also similar to those in Gongzhuling county.
However, the average operational size in Jurong county is not big enough to
maintain a tractor or even a draft animal, therefore, tractors and draft
animals are often jointly owned by several households.

The different arrangements of ownership of tractors and draft
animals imply different intensities of capital services market. In
Goné&huling county, 40.5 percent of the sampled households used only hired
animals or tractors in farming. In Jurong county, most households (58

percent) used both family-owned and hired tractors or animals, and

Chapter IV:CF-cmb
19-AUG-88/11:00:00



- 55 -

relatively a few households (12.5 percent) used only hired equipment or
animals. On the contrary, almost all households (96.5 percent) used only
hired tractors and animals in Tai county (see Table 4.11). Draft animal
and tractor services, in most cases, are provided by households in the same

village.

Table 4.11: Capital Services Market

Gongzhuling County Tai County Jurong County

Z Using only family-
owned draft animal
or tractor 36.5 0.0 29.0

Z Using only hired
draft animal or
tractor 40.5 96.5 1255

Z Using both family-
owned and hired
draft animal or
tractor 22.0 1.0 58.0

Z Not using any draft
animal and tractor 1.0 2.5 0.5

Capital services, in general, were charged at a piece rate. The
cost of plowing a mu is between 12 yuan and 20 yuan. The way that rental
fees are paid is differént in different areas. In most cases in
Gongzhuling county, fees for hired animals or tractors were collected in
cash after harvest. 1In Tai county and Jurong county, fees, in general, are
col;fcted when work is done. However, it is also possible to delay the

~ payments until harvest. For hiring tractors, in addition to paying fees, a
household needs also to provide fuel. This is because subsidized fuel is
allocated to each household by the government according to each household’s
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6petational acreage. Hired capital services are thus not a drain on cash
resources before the harvest in Gongzhuling, but they are cash-requiring in
Jiangsu for most households. The operational area, however, is quite
small, and thus the amount of cash required is small as well.
4. Other Input Markets

Unlike land, labor and capital services markets, the material
input (fertilizer, pesticides, etc.) markets have existed even before the
recent reform. However, the adoption of the household responsibility
system in rural areas increased the frequency of transactions in material
input markets and brought dramatic changes in the forms of current markets.
A. Fertilizer. Fertilizer is the most important material input in
agricultural production. Nitrogen is the main ingredient in the contents
of fertilizer applied. As in other parts of China, farmers in these three
counties used only a little potassium and phosphate.

Fertilizer is distributed to farmers through several channels.
Tables 4.12a, 4.12b and 4.12c show the weights of different sources of
fertilizer in each village. There are four main sources: "quota-linked
fertilizer", ‘"price-negotiated fertilizer", "planned fertilizer", and

"free-market fertilizer".

W
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Table 4.12A: Sources of Fertilizer: Gongzhuling County

Village Quota-Linked Price-Negotiated Free-Market
Number Fertilizer (2) Fertilizer (2) Fertilizer (2)

b 15 65 20

2 4 79 17

3 7 43 50

4 24 0 76

5 12 80 8

6 5 40 33

7 20 60 20

8 40 40 20

9 12 88 0

10 50 40 10

11 11 35 54

12 10 67 23

13 11 65 24

14 20 30 50

15 35 45 20

16 15 70 15

Table 412B: Sources of Fertilizer: Tai County

Village =  <=ecccccccccccccccccaaa- Fertilizer (I)=====-ecceccccccccccaaaa-
Number Quota-Linked Price-Negotiated Free-Market Planned
a § 29 43 28 0
2 2 66 32 0
3 15 45 5 35
& 0 60 0 40
5 3 70 0 27
6 0 40 20 20
7 0 29 0 71
8 0 29 0 71
9 0 50 10 40
10 11 15 44 30
11 22 24 25 29
2 15 45 5 35
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Table 4.12C: Sources of Fertilizer: Jurong County

Village Quota-Linked Price-Negotiated Free-Market
Number Fertilizer (2) Fertilizer (2) Fertilizer (2)

1° 35 52 13

2 20 0 . 80

3 20 50 30

4 20 20 60

5 46 30 24

6 8 40 52

7 32 54 14

8 20 20 60

The "quota-linked' fertilizer" is supplied by the central
government, provincial government or county government to the township
government according to the quota of grain that each township sells to the
government. The township then allocates this fertilizer to the villages,
and the villages ration it to the households according to each farmer’s
grain quota. Part of this fertilizer is produced in the giant state
fertilizer plants, some is produced in the county government-owned small
plants, and part of it is imported. This fertilizer is sold to farmers at
the government-set price, which recently was about 50 percent of the free-
market price.

The 'price-negotigted fertilizer®, in general, is purchased by
various levels of governments from the fertilizer plants in other counties,
provinces or some fertilizer importing agencies to supplement the quota-
linkfd fertilizer. It is then distributed to the village and from the
village to households at a price higher than the government-set price but
lower than the free-market price. Two different methods are used in the
distribution of the price-negotiated fertilizer. One is according to each
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household’s grain quota. The other method is based on each household’s
operational farm size.

The ‘"planned" fertilizer allocation is observed only in Tai
county. Tai county is self-sufficient in grain and it does not provide
commercial grain to the state. The Tai county government procures some
quota grain from farmers only to support the urban residents in the county.
Since no grain is sold to the state, therefore, the state does not allocate
quota-linked fertilizer to Tai county. Nevertheless, the county has two
county-owned fertilizer plants. Part of the output of these two plants is
distributed as quota-linked fertilizer to the households with grain quota
obligations and part of it is distributed as "planned" fertilizer to the
households without grain quota obligation. The distribution of planned
fertilizer\is mainly based on the operational farm size. The prices are
similar to quota-linked fertilizer.

The fertilizer obtained through the above three sources is not
sufficient for most household needs. The free-mafket is another source of
fertilizer supply. However, the prices in the free market are much higher
than the government prices. For example, the government set price for
ammonia is 0.56 yuan per kg, while it is about 1.2 yuan in the free market.
The percentage of fertilizer bought through the free market varies from
village to village. It ranges between about 10 percent to about 80 percent
of the total fertilizer consumption. The two-tier price structure
encourages the‘ diversion of fertilizer earmarked for quota-linked or
negotiated fertilizer schemes to the free market. Farmers frequently
comﬁiain that the government does not fulfill its promise of fertilizer

delivery.
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B. Diesel. The distribution of diesel is similar to the distribution
of fertilizer. However, there are only three categories, that is , quota-
linked diesel, planned diese;, and free-market diesel. In Tai county, the
planned diesel was allocated according to the operational size of a farm.
However, the diesel ration, in most cases, is distributed to the tractor
operator who provides capital service and not to the farmers. In Jurong
county, the quota-linked diesel was distributed to the individual
households according to either the grain quota obligation of each household
or the size of responsibility plots in each household. Gongzhuling county
adopted the same methods as Jurong county to distribute quota-linked
diesel. If a household does not have a tractor or other farm machinery, it
can sell the diesel ration to a diesel station.

c. Herbicide and Pesticide. The supply channels of herbicides and

.pesticides are much simpler compared to those of fertilizer and diesel.
Herbicides and pesticides are supplied by the township or village supply
and marketing cooperatives. In general, farmers obtain them directly from
the cooperatives. However, in some wvillages, the staff in the village
scientific station buy the herbicides and pesticides from the county or
township supply and marketing cooperatives and then sell them to the
farmers in the wvillage. A two-tier price system exists also in herbicides
and pesticides. The government-set prices are about half of the market
prices. Farmers frequently complain that it is very difficult to obtain

herbicide and pesticide at the government set prices.

D. Market Constraints. Even though free markets for fertilizer,
dieé&l. pesticides and herbicides exist, these markets are still very
limited. Table 4.13 shows the fraction of farmers in each county that were

willing to pay prices at the market rates or even higher but were
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Table 4.13: Input Supply Constraints

Gongzhuling Tai Jurong
b4 b4 2
Fertilizer 10 14 54
Diesel 10 29 33
Pesticide p 2 23 32
Herbicide 1 26 28

Note: The numbers show the percentages of respondents who stated that they
were not able to obtain the needed inputs even though they were
willing to pay higher than market prices.

unable to obtain the goods. In Jurong county about half of the respondents
were unable to obtain enough supplies of fertilizer, diesel, pesticides and
herbicides. The quantity constraints are 1less severe in Gongzhuling
county. Only about 10 percent of the farmers there had difficulty in
obtaining enough fertilizer and diesel, and only one percent could not
obtain pesticides and herbicides. Perhaps this is because Gongzhuling
county is the champion commercial grain producer in China. Therefore, the
local government at various levels makes great efforts to deliver adequate
supplies of each kind of material inputs into this county in order to
maintain the high grain output and the distinguished leadership position of
the county.

The phenomenon that some farmers are unable to obtain fertilizer,
dieéél, pesticides, and herbicides even though they are willing to pay
higher than the market prices, implies that the free market is in a

disequilibrium. For a full-fledged free market, the price of a good will
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be equilibrated according to the demand and supply. The reason for the
market disequilibrium may be due to the fact that a great portion of the
supply in the free market is not from ordinary sources, and availability is
localized and unpredictable. The market is thus highly segmented. In many
cases, supplies which enter the free market are diverted from the
quantities that are earmarked as quota-linked or planned, without sanction
of authorities. Thus many retailers cannot guarantee a continuous supply
of these products, and availability is unpredictable.

Diesel, pesticides, and herbicides, in general, are sold for cash
payment. For fertilizer, the arrangement is more complicated. In many
villages in Gongzhuling county, the quota-linked and price-negotiated
fertilizer was distributed directly to farmers as a fertilizer loan. In
the Jiangsu counties, rationed fertilizer is wusually paid in cash. Free-

market fertilizer, even in Gongzhuling county, is sold on a cash basis.

W
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V. CREDIT MARKETS

There is a marked difference in the incidence of credit activities
between Gongzhuling county and the two Jiangsu counties in the sample:
Whereas only 21 percent of the former sample have not borrowed from any
source, the share of non-borrowers in Jurong county was 78.5 percent, and
67 percent in Tai county. This difference is somewhat artificial, as the
supply of subsidized fertilizer in Gongzhuling county is linked to credit
in a procedure that forces farmers to become borrowers regardless of
whether they really need credit.1l 1In all counties the extent of informal
credit transactions is very limited. Furthermore, most of the informal
transactions reflect interest-free loans among relatives and friends (Table
5.1). Below we review in detail credit oper;tions in the formal and
informal sectors.

In Gongzhuling county, the overwhelming majority of the sampled
farmers (74.5 percent) utilized formal credit during the season reviewed.
Most of the loans were in kind in the context of fertilizer distribution.
In Jurong county, only 12.5 percent of the sample obtained formal credit.
The percent of formal sector borrowers is somewhat higher in Tai county (24
percent). Most of the formal credit transactions in Tai county reflect an

advance cash payment made to cotton growers by the cotton marketing agency

11/ Mhe distribution of subsidized fertilizer is performed as a loan in
kind, and no cash is collected from the farmer. The delivery of the
fertilizer is registered in the credit cooperative as a loan, to be
repaid after the corn harvest. Since most farmers wish to obtain
fertilizers at the subsidized price, they become borrowers even if they
would prefer to pay in cash.
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as an inducement to grow cotton. The amount of liquidity entailed in these
cash advances is rather small (less than a third of a typical credit
cooperative loan). While half of the recipients of cash advances in Tai
county did not perceive the advances as credit (because there is no
explicit interest or payback), the procedure clearly adds to the liquidity
of the household during the cultivation period, and may therefore diminish

the need for credit or liquidity from other sources.

Table 5.1: Credit Activities (Percent)

County Gongzhuling Tai Jurong
Item (N=200) (N=200) (N=200)
Non-borrowers 21.5 67.0 78.5

Borrowers from formal
market only 56.0 20.0 8.5

Borrowers from informal
market only 4.0 9.0 9.0

Borrowers from both formal
and informal markets 18.5 : 4.0 4.0

Percent of informal
transactions which are
interest-free 68.0 75.0 100.0

The frequency of informal credit transactions is smaller than
formal transactions in both Gongzhuling an -Tai county, and is about equal
in Jurong county. Only 22.5 percent of the Gongzhuling sample, and 13
percent of the Jiangsu counties sample had informal loans. In these latter
counties the incidence of borrowing in both markets is less than the trend
obsetrved in recent years (Table 5.2). In Gongzhuling the incidence of
borrowing in the informal market . is slightly up while the incidence of
borrowing in the formal market is within the range observed in recent
years.
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Table 5.2: Occurrence of Borrowing Over Time (Percent)

County Gongzhuling Tai Jurong
Formal Informal Formal Informal | Formal Informal
Market Market Market Market Market a/ Market
(N=200) (N=200) (N=200)
1983 63.0 11.0 13:5 9.5 20.0 10.5
1984 70.5 11.0 10.5 10.5 27:5 14.0
1985 72.5 15.5 14.0 13.5 2§.5 18.5
1986 78.5 19.5 15:5 20.0 23.5 18.0
1987 74.5 22.5 6.0 13.0 12.5 13.0

a/ Figures for formal market borrowing in Tai County exclude cash
advances to cotton growers to allow comparability between 1987
figures and earlier years.

The basic structure of the institutional (formal) credit system is
quite uniform in most areas of China: The Rural Crédit Cooperatives (RCCs)
are the main lending institution to farming households while the
Agricultural Bank of China interacts very little with households in lending
operations (it is more active in attracting deposits). Other agencies may
provide credit in the context of input supply or marketing operations, and
their role may be quite variable. This structure is evident in Table 5.3,
which presents the composition of loans in the sample by source. In both
Gongzhuling and Jurong counties, the RCCs are the most frequent
institutional lender, with the ABC playing a very minor role. In Tai
county, where cotton promotion efforts entail a cash advance to growers,
the totton marketing agency is the most frequent institutional provider of
liquidity. However, if the volume of credit is considered, the RCCs would

be the most significant institutional lender even in this county, as the
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amount of cash advanced by the cotton agency is small. In the informal
sector relatives provide most of the loans, and friends are the second
major source. As indicated earlier, the overwhelming majority of these
informal transactions is not profit-motivated and no interest rate is
charged. The share of institutional credit in the total volume of credit
is 66.5 percent in Gongzhuling, 33 percent in Jurong and 25 percent in Tai
county. Thus in the two Jiangsu counties loans from relatives and friends -

aécount for the bulk of borrowed liquidity, by volume.

Table 5.3: Sources of Loans a/

County Gongzhuling Tai Jurong

Source (N=259) (N=60) (N=82)
I. Institutional 81.9 69.3 48.3
ABC 8.9 3.6 6.6

RCC 71.4 10.9 35.0

Other 1.5 54.8 b/ .6.7

II. Non Institutional 18.1 30.7 S1.7
Relatives 11.2 20.7 40.0
Friends 1.9 8.5 10.0

Other Farmers 5.0 1.5 1.7

a/ Unit of observation is loan transaction (not household).
b/ Cash advances to cotton growers.

Practically all of the 1loans from institutional sources are
granted for a short-term maﬁﬁrity (Table 5.4). Thefe are few medium-term
loans, and no 1long-term institutional 1loans in the sample. Non-
institutional 1loans in Gongzhuling and Tai county are also mostly
shog}-term. while in Jurong country there is a significant share of
informal loans with an indefinite maturity. Such loans may apparently be
rolled over depending on the borrowers’ ability to pay, as the transaction

is among relatives. The maturity structure of loans in the sample thus
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indicates that most of the medium term credit for agricultural households
in our study areas (to the extent that such credit is utilized) is provided
by non-institutional sources. This situation is different from that
typically prevailing in less-developed countries, where most of the medium
and long term credit is provided by institutional lenders. The reason for
this apparent anomaly can be inferred from an inspection of the declared
purpose of loans from the different sources (Table 5.5). A small part only
of institutional credit is acquired for construction and social purposes
such as weddings or funerals. Construction and special social events
require large cash outlays which typically can not be covered from the
farmers short run cash flow. It is an apparent policy of institutional

lenders not to lend for such purposes.

Table 5.4: Duration of Loans (Percent)

County Gongzhuling Tai Jurong
Term Institu- Non- Institu- Non- Institu- Non-
tional Instit. tional Instit. tional Instit.

Short term

(12 months

or less) 99.0 79.0 100.0 88.0 89.5 32.3
Medium term
(13-48 months) 1.0 21.0 0 0 3.4 3.2
Indefinite or

Unknown 0 0 0 12.0 Tl 64.5
Sample Size 212 47 57 25 29 31

The farmers face difficulty in diverting other institutional
credit to such purposes, as diversion is easily noticeable in the case of
construction or significant social events. For the same reason, informal

loans contracted for these purposes cannot be diverted for consumption.
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Farmers thus tend to fund large expenses on non-productive items (which
require medium term credit) from the informal sector. The low incidence of
formal credit for machinery acquisition reflects apparently low demand, as
farm sizes are rather small and do not justify investment in machinery by
individual households. According to farmers®’ statements, most of the
formal credit is acquired for production purposes, and this is indeed the
declared policy of institutional lenders. Of the total volume of credit
which is not earmarked for easily verifiable purposes (i.e., credit which
is fungible for production and consumption), the formal sector provides 87
percent in Gongzhuling county, 67 percent in Tai county and 57 percent in
Jurong county. The bulk of the fungible credit in the study areas thus

comes from the formal sector.

Table 5.5: Distribution of Loan Purposes by
Type of Lender (Percent)

Purpose Sample [Produc-| Farm |Constr-|Consump- Social
Size |tion Machi-| uction| tion (Marriage |[Other
County nery Funeral
and Source . etc.
Gongzhuling
Institutional 212 93.0 4.0 2.0 0 1.0 0
Non-Institutional 47 11.0 4.0 23.0 15.0 26.0 21.0
Tai
Institutional 57 89.0 2.0 4.0 0 0 3.0
Non-Instututional 25 20.0 0 32.0 0 20.0 18.0
Jurong
Institutional 29 48.0 10.0 10.0 3.0 10.0 19.0
Non-Institutional 31 6.0 19 0 29.0 13.0 23.0 10.0
£ Interest rates on institutional loans in all three counties are in

the range 7-12 percent per annum, which is within the range of government-

prescribed interest rates for different categories of loans. Most of the
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informal loans do not carry an interest charge, and in the few where
interest is charged, the rate is wusually similar to that of institutional
lenders. There are only a few loans in the sample with high interest rates
commonly observed in 1less developed countries. Given the non-profit
character of much of at he informal credit in the sample, it is not
surprising that these loans by and large are provided without a security.
A few instances of third-party guaranty are observed. In the institutional
sector, the grain quota is pledged as security in most of the loans of
Gongzhuling county. In Jurong county, most of the institutional loans do
not carry an explicit security, while in Tai county both third party
guaranty and the expected cotton harvest are utilized as security.

The very small incidence of commercially oriented informal credit
market transactions in the study areas (relative to other less developed
countries) is probably a consequence of factors on both the supply and
demand side. The status of private lenders is not clarified legally, and
they may not get any official backing in the case of disputes. Lending for
profit may still be viewed negatively by some. Collateral assets are not
available for most farmers, as until recently land leases were not
officially transferable. In other countries, conditional pledges of land-
use rights serve as a common security for informal credit. However, in
China it is not clear that such transfers can be put into effect, as they
do not have official sanction. In the absence of effective enforcement
mechanisms, it is not surprising that most of the informal transactions
observed are conducted between relatives and friends, where the motivation
to {end is not profit, and the inducement to pay derives from the close

links between the parties. The market is thus extremely segmented, with
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transactions taking place within small circles of related households which
are not open to outsiders.

On the demand side, there are factors which limit househqlds
demand for informal credit. In Gongzhuling, authorities are keen on
maintaining the high grain output which has characterized the county in
recent years, and they arrange for substantial amounts of institutional
credit through fertilizer loans. This diminishes the residual demand for
informal credit. In the two Jiangsu counties, the overall demand for
credit (both formal and informal) is low, as chemical inputs (fertilizers,
pesticides) are rationed and there is a relatively thin free market for
these inputs. In the absence of opportunities to purchase these cash
inputs, the demand for 1liquidity is reduced (see Table 4.14). Another
factor which reduces Jiangsu households’ need for borrowed funds (whether
formal or informal) is the prevalence of off-farm employment in these study
areas: on average, close to half of the income of Jiangsu households in the
sample is derived from off-farm employment (in Gongzhuling the proportion
is .18). The cash incomes from such activities tend to be less seasonal
and more stable as compared to farming activities, thus diminishing the
need for borrowed 1liquidity. Farm sizes are much smaller in jiangsu
relative to Gongzhuling (by a factor of 4). The demand for credit for
working capital purposes would thus be smaller in Jiangsu.

Given the apparently ample supply of institutional credit in
Gongzhuling, and the limited demand for credit in Jiangsu, the natural
question is to what extent credit is a binding constraint in the study
areas. Put differently, for what proportion of the households in our study
areas would an increased allocation of institutional credit induce an

increase in productive activities. The data collected in the context of
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the present study allow inference on this subject, as borrowing households
were asked if at the going interest rates they would have liked more
institutional credit than the amount they actually received. Households
which did not borrow were asked the reason for not borrowing. Those
borrowers which indicated desire to obtain more credit, and the non-
borrowers who answered that they could not get credit may be viewed as
being credit-constrained. The most common reason for not borrowing was
availability of sufficient resources from own savings, but in Tai county
there is a significant group of individuals who apparently did not borrow
because they already had a large outstanding non-institutional debt. These
individuals would possibly have desired to have additional liquidity. It
is not clear whether these should be treated as credit-constrained.
Adopting a more extensive definition, the share of households affected by
credit shortage would seem to be the highest in Gongzhuling (35 percent)
and the lowest in Jurong (11.5 percent, see Table 5.6). The latter county
is indeed the one with the most severe constraints on the availability of
chemical inputs, as evident from Table 4.14. An interesting issue (which
can be tackled only by a more detailed analysis) is the extent to which
credit will become a binding constraint once the input supply problems are

resolved (e.g., by allowing a free market in chemical inputs).

Table 5.6: Extent of Credit Constraints

Category Gongzhuling Tai Jurong
Sample |2 Con- Sample Z Con- Sample |Z Con-
- size strained size strained size strained
Borrowers 157 40.8 65 21.5 44 30.9
Non-Borrowers 43 14.0 135 26.6 156 6.5
All 200 35.5 200 25.0 200 11.5
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VI. LIQUIDITY, INPUT USE AND PRODUCTIVITY

Theoretically, constrained liquidity adversely affects the
utilization of cash inputs and ultimately leads to lower output. The
verification of these propositions has proven difficult, as typically
researchers do not know which farmers are constrained by liquidity. Some
works used the dichotomy between borrowers and non-borrowers, assuming that
all non-borrowers are liquidity-constrained. This procedure is clearly not
appropriate, as our data indicates that many of the non-borrowers had
sufficient liquidity from their own resources and they have not’borrowed
precisely because they did not need additional liquidity. Below we examine
various indicators of liquidity, cash requirements, input use and output
employing the distinction between credit constrained and unconstrained
households as defined in the preceding section. Ultimately, the analysis
should employ more refined econometrics in order to control for various
attributes (other than the liquidity situation) which differentiate
farmers. Our study has not reached this stage yet, and some of the
methodological issues involved are discussed in section VIII of this
report.

Table 6.1 presents several liquidity items, standardized per unit
of land to overcome differences in holding size among households. It is
observed that in all counties the households which are categorized as
credit-constrained have substantially lower Savings accounts, and cash.
Other data show that the share of non-farm income in the overall income of
non-tonstrained households is higher. Since their own liquid resources are
smaller than those of non-constrained households one would expect

liquidity-constrained households to borrow more. This is indeed verified
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by line (5) of Table 6.1, which demonstrates that liquidity-constrained
households borrow more (by 40 percent - 80 percent) than other households.12
Overallf the liquidity position of wunconstrained households is
substantially higher than that of constrained households. ThisAstrengthens
our confidence in the criteria used to categorize households as constrained
or unconstrained (preceding ‘section), because these criteria were

independent of liquidity wvariables.

Table 6.1: Liquidity Indicators
(Yuan per unit of operated land)

County Gongzhuling Tai Jurong
Item Credit Not Credit Not Credit Not
Con- Con- Con- Con- Con- Con-

strained| strained| strained|strained| strained |strained
(N=71) (N=129) (N=50) (N=150) (N=23) (N=177)

1. Savings accounts 1.9 21.8 42.5 132.7 11.5 43.4
2. Cash 31.5 49.1 35.4 78.8 15.0 37.6

3. Fungible formal
credit 18.3 17.0 5.0 5.2 ] S.1

4. Fungible informal
credit a/ 6.9 1.2 5.6 3.1 11.9 1.8

5. Total fungible
borrowing 25.2 18.2 11.6 8.3 12.4 6.9

6. Total liquid
resources 58.6 89.1 . 88.5 219.8 38.9 87.9

a/ Excludes loans for purposes which could be easily verified, such as
construction, machinery, funerals, weddings etc. In Tai county, formal

credit includes cash advances to cotton growers.
»

12/ The definition of borrowing utilized for this discussion excludes
credit which is earmarked for non-production purposes and the
utilization of which for the purpose contracted can be verified.
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Table 6.2 presents expenditures on various inputs. The comparison
between counties is hampered by the fact that not all items are cash-inputs
uniformly in all counties. Thus, fertilizers are mostly obtained as loan
in-kind in Gongzhuling, but not in the two Jiangsu counties. Similarly,
payments for capital services in Gongzhuling county are typically settled
after the harvest, while in Jiangsu these services are more commonly
settled at the time of services. Another complication is the fact that
even if some of the inputs are obtained as a loan-in-kind there is another
portion which is acquired on a cash basis in the free market. For the case
of Gongzhuling, an estimate of the cash expenses on inputs is obtained by
assuming that all fungible formal credit (Table 6.1, line [3]) was utilized
for fertilizers. Deducting this item from the expenditure on fertilizers
yields an estimate of the cash expenditure on this input. Adding other
cash costs (seeds, pesticides, other materials and hired labor), indicatés

_a cash expenditure of 12.4 Yuan per unit of land among credit constrained
households as compared to 16.6 Yuan among unconstrained households (a
difference of 33 percent). In Tai and Jurong counties (assuming all
reported expenditures are in cash) the differences are smaller, 7 percent
and 12 percent, respectively. The actual utilization of nitrogen (the most
important fertilizer) as measured in nutrient-equivalent units is
consistently higher among unconstrained households (by 8.4 percent - 16.4
percent). The data are thus compatible with the proposition that credit-
constrained households will spend less on cash inputs as compared to
unconstrained households.

z The comparison of output levels among the sub-groups of farmers

(lines (9)-(10) of Table 6.2) indicates that only in Gongzhuling county the

data for agricultural output are compatible with the proposition that
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Expenditures on Inputs and Output Indicators
(Yuan per unit of operated land)

County Gongzhuling Tai Jurong
Item Credit Not Credit Not Credit Not
Con- Con- Con- Con- Con- Con-
strained| strained| strained|strained| strained |strained
(N=71) (N=129) (N=50) (N=150) (N=23) (N=177)
1. Seed 6.8 7.2 8.5 8.2 7.2 6.2
2. Fertilizer 22.9 25.5 23.8 28.8 19.1 20.1
3. Pesticides D .4 4.8 6.1 5.8 9 §
4. Other material
input .4 .3 9.5 6.9 4.0 57
5. Hired labor % | -2 2.6 2.5 4.8 5.3
6. Hired capital
services 7.1 5.2 4.0 4.6 3.7 6.0
7. Total input
cost 37.8 38.9 53.3 57.0 44,5 49.7
8. Quantity of
nitorgen
used a/ (kg) 16.6 18.0 11.6 13..5 13.6 14.9
9. Value of agric.
output b/ 138.5 166.4 255.8 249.7 268.7 268.6
10. Value of agric.
output plus non
farm business
income b/ 143.1 174.9 306.1 335.6 301.8 297.5
a/ Measured in pure nutrients. -
b/ Value of crops calculated at free market prices plus value of fruits

and vegetables plus income from livestock and other specialized

agricultural activities.

el Talculated as line (9) plus the income from non-farm business

activities.
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credit-constrained households have a 1lower output (by about 20 percent),
while in the other counties agricultural output is practically identical
for the two subgroups. However, if all the household’s economic
activities (whether agricultural or non-agricultural) are viewed as an
aggregate performance criterion (a justifiable approach, as production
credit is fungible across activities) the data show (line (10) of Table
6.2) that in both Gongzhuling and Tai counties, total output is higher
among unconstrained households (by 22 percent in Gongzhuling, and 10
percent in Tai). The implication of these results could be that while in
Gongzhuling the infusion of additional formal credit would increase the
agricultural output of credit-constrained households, in Tai county
additional credit, even if intended for agriculture, will increase non-
agricultural output, as long as the present system of material inputs
markets is not changed. Such tentative conclusions need, of course, to be

confirmed through a more rigorous econometric analysis.
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VII. INVESTMENT IN PRODUCTIVE AND NON-PRODUCTIVE ASSETS -

The household responsibility system has brought a dramatic
increase in income to rural areas in China. While in 1980 the average net
income for a peasant was 191 yuan nationally, it increased to 424 yuan in
1986. The same dramatic change occurred in the sampie areas. The average
income for a farmer in 1986 was 635 yuan in Gongzhuling county, 448 yuan in
Tai county, and 531 yuan in Jurong county. In all of the three sample
counties, the per capita income is above the national average.

The direct impact of the sharp increase in per capita income is
the improvement in living standards. Table 7.1 summarizes the comparison
of percentages of sample households owning television, radio/recorder and
other appliances between 1983 and 1987. The numbers of households owning
TV sets, radio/recorder, and electric fan more than tripled in all three
counties. The numbers of households owning sewing machine and watches have
also increased about 50 peréent. On the average, each household owned
about half a bicycle in 1983. Ownership increased to about one bicycle in
1987.13

The most significant investment in consumer durables since the
adoption of the household responsibility system is in the improvement of
housing (see Table 7.2). About 60 percent of the households in Gongzhuling

county, 68 percent in Tai county, and 56 percent in Jurong county have

WY

13/ Watch, sewing machine, and bicycle are the traditional "three big
pieces." Television, radio/tape, and electric fan are the new "three
big pieces" in rural areas.
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either built new houses or improved their old houses. Now almost all

houses in Tai county and Jurong county have tile roof and non-earth wall.

Table 7.1: The Changes in Living Standard

Gongzhuling Tai " Jurong
1983 1987 1983 1987 1983 1987
(N=200) (N=200) (N=200)
Percent own T.V. 6 42 2 26 11 38
Percent own radio/tape 3 14 2 12 3 17
Percent own sewing machine46 57 31 31 27 ‘ 37
Percent own watch 64 83 53 81 69 94
Percent own electric fan 0 1 q' 25 9 32
Average no. of bicycle .62 .96 .39 1.05 .41 1.08
Table 7.2: Improvement in Housing
Gongzhuling Tai Jurong
1983 1987 1983 1987 1983 1987
(N=200) (N=200) (N=200)
Percent with tile roof 22 51 50 83 93 96
percent with non-earth
floor 11 23 15 44 12 26
Percent with non-earth
wall 22 48 51 85 84 95
Percent Who invested
in house improvement 60 68 56
»

About a quarter of the houses in Jurong county and two-fifth of the houses

in Tai county have non-earth floor. Although the housing conditions have
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also improved greatly in Gongzhuling county, they only reached the levels
which prevailed in Tai county and Jurong county in 1983. About half of the
houses in Gongzhuling county have tile roof and non-earth wall, and about a
quarter of the houses have non-earth f£floor. The housing conditions in
Gongzhuling county are obviously lower than those in Tai county and Jurong
county.

The household responsibility system has also brought dramatic
changes in production practices. In the old collective system, all
production activities were managed and equipment was provided by the
production team or brigades. As described in Section 4.3, when the
household responsibility system was adopted, not only land was divided
among individual households, but also some productive assets, such as
tractors and draft animals, which were sold to individual households.
Production management as well as productive investment have become the
responsibility of individual households. Table 7.3 summarizes the
percentages of households owning productive assets in 1983 and 1987. 1In
1983, the average value of productive assets (tractors, trucks, cars,
pumps, engines, motorcycles, treshers, small tools, draft animals, pigs,
poultry and other animals) owned by households in Gongzhuling county was
only 570 yuan (47 percent of this was in pigs and poultry), in Tai county
250 yuan (84 percent of it in pigs and poultry), and in Jurong county 403
yuan (50 percent in pigs and poultry). The average value of productive
assets by households owned has more than doubled by 1987. The values were
respectively 1,477 yuan in Gongzhuling county, 578 yuan in Tai county, and
913‘§uan in Jurong country.

In a relative sense, the increase in value of productive assets is

very substantial in all three counties. However, in absolute levels, the
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investment in productive assets is only a fraction of the amount invested
in the improvement of housing. Table 7.4 compares the average investment
per household in housing and productive assets. The value of préductive
assets was broken into three categories, namely equipment, draft animals,
and other animals. The difference is largest in Tai county, where on
average, each household spent 3,559 yuan on house improvement, but only. 327
- on acquiring new productive assets between 1983 and 1987. The difference

is also quite substantial in both Gongzhuling county and Jurong county.

Table 7.3: Change in Productive Assets

Gongzhuling Tai Jurong
1983 1987 1983 1987 1983 1987
(N=200) (N=200) (N=200)
Percent own tractor i 9.5 0 0 3.55 8.0
Percent own truck/car 0 0.5 4. S 26.0 0 0
Percent own pump engine 1 2 0 ) 5 6 11.5
Percent own thresher 0 3 0 0.5 2:5 12
Percent own buffalo/oxen 5 19 0 350 53 77
Percent own pigs 81 66 86.5 66.5 85 84.5
Percent own other
draft animal 15 30 .. 0.0 1S , 0
Average value per
household (Yuan)* 570 1477 250 578 403 913

Note: The values for 1987 reported in the table are undeflated. The price

index for the agriculture productive equipments increased by 15

p percent between 1983 and 1987. Therefore, in constant prices of

1983, the average value of agricultural productive assets that each

household in the sample owned were 1,284 yuan in Gongzhuling county,
502 yuan in Tai county, and 990 yuan in Jurong county.
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Table 7.4: Productive and Housing Investment (Yuan)

Gongzhuling Tai Jurong
(N=200) (N=200) (N=200)
Equipment 603 165 220
Draft animal 200 12 76
Other animal 104 50 214
Total productive
investment 907 327 510
Housing 2461 3559 1820

Note: The numbers represent the average total investment per household
between 1983 and 1987.

In these two counties, the expenditures on house improvement were 2.5 times
as high as the productive investments. Moreover, it is noted that 48
households in Gongzhuling county, 35 in Tai county and 21 in Jurong county
had disinvestment in productive assets. The average levels of
disinvestment in these households were 574 yuan, 149 yuan, and 505 yuan
respectively in Gongzhuling county, Tai county, and Jurong county.

The low incentive for acquiring productive assets and the high
incentives for housing investment may be related to the perception of
different degree of security in ownership right;. Houses have always been
privately owned in rural areas. As a result, private ownership rights in
houses are respected and well defined. Hence, once funds are available,
the,&nvestment in housing becomes the first priority for most households.
Secondly, the high investment in housing may be related to the age
structure. A new house has become a precondition in rural areas for a

young male adult to get married. The babies born during the baby boom in
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early 60s have reached marriage age. The recent house construction boom in
rural areas is thus a by-product of the baby boom in early 60s. The latter
hypothesis is partly supported by the age structure of household heads in
Tai county, where the investment in houses is the highest among these three
samples. About 60 percent of the household heads in Tai county’s sample
are aged between 41 to 60, compared to 29 percent in Gongzhuling county and
40 percent in Jurong county (see Table 4.6). Their children are about 20
to 30 years old. Therefore, there were more marriage age young adults in
Tai county’s sample households.

The investment in housing was lowest in Jurong county. This fact
seems to be inconsistent with the above mentioned hypothesis because there
were more household heads aged between 41 to 60 in Jurong county than in
Gongzhuling county. However, Jurong county had the best housing condition
in 1983. 1In two indicators, tile roof and non-earth wall, Jurong county
living conditions in 1983 were even better than Gongzhuling’s condition in
1987 (see Table 7.2). They were also better or about the same as the
conditions in Tai county in 1987.

The relatively low investment in productive assets (compared to
housing) may also be related to the small size of farms after the household
responsibility system: The average size of farm in Tai county’s samples
was only 4.63 mu, compared to 6.86 mu  in Jurong county and 20.31 mu in
Gongzhuling county. Tai county has the smallest land endowment. Its
average productive investment per household was 327 yuan, which was about
two-thirds of that in Jurong county and about one-third of Gongzhuling's
investment. Although the average farm size in Jurong county is about 1.5
times as large as in Tai county, it is already too small for a household to

independently own a draft animal or tractor. Therefore, the ownership
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arrangements in Jurong county differ from those in Gongzhuling county. In
general, tractors or draft animals are separately owned by independent
households in Gongzhuling county. In Jurong county, on the contrary, they
are jointly owned by several households. Joint ownership overcomes the
issue of small farm size. Nevertheless, it creates other problems.
Farmers may not have the appropriate incentives to take good care of the
jointly owned buffaloes or tractors. This incentive issue will be more
serious in Tai county than in Jurong county because the farm size is
smaller in Tai county. This may explain why no households in Tai county

invested in tractors and only 6 households owned buffaloes.
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VIII. IMPLICATIONS FOR FUTURE ANALYTICAL WORK

1. Stylized Facts

Several major stylized facts emerge from our preliminary analysis
of the three survey counties of Gongzhuling, Jurong and Tai. First, it is
found that for these three countries, the formal and informal credit
markets are quite segmented and cannot in general be considered effective
alternatives for each other from the point of view of the potential
borrower. In the first place, the formal loans are restricted as to
pufpose -- primary for the financing of production and not available for
other personal or consumption uses. In the second place, the formal loans
generally have a very short maturity -- approximately equal to the length
of the production cycle. In the third place, the informal loans are almost
always tied to largely exogenous, lumpy and highly visible special
consumption purposes such as funerals and weddings or investment purposes
such as construction of new housing. As such they cannot be easily
diverted for other uses without detection by the informal lenders who are
typically relatives and friends of the borrowers. Moreover, the fact that
no interest is generally charged on these informal loans is further
indicative of the non-profit nature of these informal loans which confers
upon the informal lenders the moral authority to assure that they are used
for their intended purposes. As a result, the informal loans are almost
always used directly as intended and consequently do not normally increase
the net liquidity available to the farm household for production purposes.

> Given the lack of anonymity in the informal credit market (and

indeed, in even the formal credit market) and the general geographical

immobility of the potential borrowers, informal loans are really not good
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substitutes for formal loans and vice versa. Households that are
constrained in the formal credit market, that is, whose demands for
production credit cannot be met there, cannot expect to have their unmet
demands satisfied in the informal credit market. Likewise, households that
are constrained in the informal credit market cannot expect to have their
unmet consumption credit demands satisfied in the formal credit market.
Thus, in the analysis of production behavior of the agricultural households
in the three study counties in China, it is justifiable to assume that the
formal and informal credit markets are not interrelated and that the volume
of informal credit for a farm household, to the extent that it has an
effect on farm production, say, through some risk preference on the
aggregate volume of outstanding debt of the household, may be regarded as
exogenously determined. This finding has important implications on the
analytical work because it allows us to use the much simpler single market
disequilibrium model rather than the dual market disequilibria model in our
analysié of the data from Gongzhuling county. It is quite different from
our expectations as we have originally formulated a dual market
disequilibria model similar to the one employed by Bell, Srinivasan and
Udry (1988).

Second, a significant proportion of farm households in Gongzhuling
county, almost 80 percent, were actual borrowers from the formal credit
market. By contrast, the corresponding proportion are 12.5 percent for
Jurong county and 24 percent for Tai county. However, approximately 35
percent of farm households in Gongzhuling reported being constrained by
creéﬁt, compared to 11.5 percent for Jurong county and 25 percent for Tai
county. The relatively low proportion of households in Jurong county
reporting being constrained by credit makes it necessary for use to pool

the sample of households from both Jurong and Tai counties.
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Third, there is little or no variation in the rates of interest
paid by the borrowers on their formal loans, regardless of amount and
credit standing of the borrower.

Fourth, for various reasons as discussed in previous sections,
there is very little hired labor (although significant exchange labor in
Jurong and Tai counties) and very little land subleasing, either in or out.
Land under operation may therefore be also considered to be predetermined
to the farm household in our analysis.

Fifth, a significant proportion of farm households in Jurong
county, and to a lesser extent in Tai county, are constrained by the supply
of chemical fertilizers, and by other purchased inputs such as diesel fuel,
herbicide and pesticide. This observation also has important implications
for the analytical work because it requires us to consider the possible
simultaneous disequilibria of both the formal credit and the input markets.
For example, a farm household might have reported that it was not credi;-
constrained precisely because if was constrained by the supply of one of
the inputs. Thus, additional credit does the farm household no good.
However, this does not necessarily mean that if the supply of the input
were increased, output would have been increased, because then the farm
household might find itself to be credit-constrained. Since chemical
fertilizer was by far the most important purchased input in terms of
expenditure, we shall focus on only chemical fertilizer in our analysis of
the input-supply constraint for the Jurong and Tai countries.

Sixth, non-farm activities can be an important source of liquidity
as well as an important end use for credit. They were especially important
in Jurong and Tai countries, accounting for almost 50 percent of the

incomes. The dominant portion of the income came from non-farm employment,
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which was more likely to provide additional liquidity than to use
additional credit. However, a significant portion of the income also came
from non-farm business activities, which might increase the net demand for
credit. In any case, income from non-farm activities cannot be considered
exogenous because it affects not only the formal credit demand and possibly
supply but also the utilization of labor and other inputs in farm
production. It should be considered as an endogenous variable to be

determined simultaneously with the other endogenous variables.

Definition of Credit-Constrained

A farm household is said to be credit-constrained in the formal
credit market if its demand for formal credit is positive and greater than
the supply of credit to it by formal financial institutions, in this case,
by the agricultural bank and/or the agricultural credit cooperative. As
unmet demand cannot be directly observed (recall that observed actual
formal credit is thé minimum of formal credit demand and formal credit
supply), one can in general only infer whether a farm household is credit-
constrained by comparing the credit demand and supply projected for that
household from the econometrically estimated formal credit demand and
supply functions. This approach, however, is not exact, and is subject to
possibly large stochastic errors. Fortunately, unlike most other studies
on credit, we have additional information on whether a farm household is
credit-constrained obtained through direct questions addressed to the head
of the farm household as to whether he had any problems in obtaining all
thefformal credit that he needed. This direct response information can be

combined with the information on actual formal credit in the econometric
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estimation of the formal credit demand and supply functions to obtain more
efficient estimates.l3 (This case is sometimes referred to in the
literature as the "known sample separation case). Alternatively, this
information can be used to provide a test as to the degree of
correspondence between the survey responses by and the econometric
predictions for the farm households.l4 1If it is determined that this type
of direct questions provide informationally meaningful responses, perhaps
they can be more widely used, not only in surveys involving other credit

markets, but in other markets in general.

The Important Policy Questions

The most important policy question that we hope to answer through
an analysis of this set of data is, primarily: What is the effect, if any,
of an increase in formal credit availability in rural China oh agricultural
production? For example, if the total supply of credit to Chinese -
agricultural households is increased by ten percent, what is the effect on
the supply of agricultural output and the demands for agricultural inputs?
And secondly: How are these effects enhanced or attenuated depending on
the supply conditions of the other inputs, or on the opportunities for non-

farm employment and business activities?

Of course, these are interesting questions only insofar as there

are farm households in China which are at least potentially credit-

()

13/ This, to the best of our knowledge, has not been attempted before.

14/ This, to the best of our knowledge, has also not been done before.
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constrained. If there is no evidence that Chinese farm households are
credit-constrained at all, there is no point in pursuing this analysis
further. However, we do find a significant proportion of households in our
three study counties reporting that they were credit-constrained, and the
proportion might well have been larger had some farm households not been
input supply-constrained. It is therefore meaningful to ask what will
happen if appropriate policy measures are undertaken so that the credit

constraints can be alleviated for these households.

The answers to these questions are critically important to the
formulation of an effective agricultural credit policy (and program) in
China. Whether it is worthwhile for the Chinese government to attempt to
alleviate the credit constraint problem in the rural areas depends on the
benefits that the removal of such credit constraints will bring. Our
analysig provides the tools and par#meters with which these benefits and
costs can be estimated and evaluated. 1In addition, it also throws light on
how the evaluation may changg dependiné on the underlying conditions in the
other input markets that may differ from county to county and from
household to household. It will thus be directly useful at the operational

level as well.

Identification and Estimation of Credit Demand and Supply Functions -
Credit Market Disequilibrium Only

In order to estimate and evaluate the effect of the removal of the
formal credit constraint, it is necessary to separately identify and
estimate the formal credit demand and supply functions. Formal credit

demand may be assumed to be a function of the characteristics of the head
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of the household, including age, education and sex, the level of liquidity
(as perceived and known to the household), the level of total indebtedness,
the quantity of land under operation (quality adjusted if possible), the
quantity of productive capital, the quantity of potential labor, and the
township or village dummy variables. Formal credit supply may be assumed
to be a function of the characteristics of the head of the household, the
levels of total and different types of ascertainable financial assets, the
level of total indebtedness, the quantity of capital and land, the level of
past total income, previous loan experience, and whether anyone in the
household had an official position either in the government administration
or in the party. (Recall that the rate of interest is constant in nominal
terms).

Identification of the formal credit demand and supply functions
depends on the existence of variables which affect demand and not supply
and also variables which affect supply but not demand. In addition, there
must be at least a significant proportion of households with positive
actual formal loans. If actual formal loans are all zero, then it is
impossible to identify separately the credit demand and the credit supply
functions. Finally, there must be at least a significant proportion of
households with positive actual formal loans that reported being credit
constrained as well as those that reported not being credit constrained.
Otherwise, one can only estimate one of the two functions but not the
other. For example, if no one household reported being credit-constrained,
then credit supply must have been greater than credit demand for every
household with a positive credit demand. This means that all the observed
actual formal loan amounts lie on the credit demand function. Thus the
credit demand function can be estimated but the credit supply function

cannot be identified.,
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The Problem of Cell Size

We have to treat Jurong and Tai counties differently from
Gongzhuling county. In Gongzhuling, there were enough borrowers who
reported being credit-constrained, approximately 60 out of 160, so that the
formal credit supply as well as the demand functions can be identified. 1In
Jurong, however, the number of borrowers who reported being credit-
constrained was only approximately 13 out of 45, hardly enough to allow the
esﬁimation of all the parameters of the formal credit supply function. 1In
Tai, the comparable number was 13 out of 65, again hardly enough to allow
the estimation of all the parameters of the formal credit supply function.
Since the two counties are geographically proximate to each other and have
other similar characteristics, it was decided that the data from the two
counties will be pooled in the analysis, but allowing county-specific dummy

variables whereever appropriate.

The Method of Estimation

The method of estimation is by maximum likelihood. Under the
assumption of a bivariate normal distribution of the stochastic disturbance
terms of the formal credit demand and supply functions, a likelihood
function for the sample (consisting of either Gongzhuling county or Jurong
and Tai counties) is maximized, using a variant of the Davidson-Fletcher-
Powell method. There are still, however, technical problems with

implementing this method of estimation, and various alternatives are being

pursued.

»
»
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The addition of output Supply and Input Demand Functions

It is possible to improve the efficiency of our estimators by
making use of the fact that depending on whether the household is credit-
constrained, the farm household will behave differently in terms of both
output supply and input demand. For example, the response of the output of
farm household to an increase in the number of adults (labor power) in the
household may well depend on whether the credit constraint is binding.
This may be modeled by specifying the joint distribution of the stochastic
disturbance terms of not only the formal credit demand and supply functions

but also the reduced form output supply and input demand functions as

multivariate normal, conditional on whether the household is credit-
constrained. This approach, which enhances the separation of the sample,
appears to be new.

In addition, it is possible to use a structural form approach,
that is, to make explicit assumptions about the form of the production
function of the household and to derive a set of interrelated output supply
and input demand functions, conditional on whether the farm household is
credit-constrained or not. The principal advantages of the structural form
approach are that it reduces the number of unknown parameters to be
estimated and enables a more straightforward interpretation of the results.
The principal weakness of the structural form approach is tﬁat it depends
on the specific functional forms that we assume and in particular on the
degree of risk-aversion of the farm households. If farm households are not
risk neutral, as they most likely are not, then the derived structural form
is mo longer simple, even though it may still be feasible to implement a

linearized or logarithmic linearized approximation.
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Simultaneous Identificatiopn and Estimation of Credit and Fertilizer Demand
and Supply Functions - Credit and Fertilizer Market Disequilibria

An additional complication arises froﬁ the fact that while the
farm households in Gongzhuling are generally not input-supply constrained,
many farm households in Jurong and Tai counties reported themselves to be
input-supply constrained in addition to or instead of being credit-
constrained (See Table 4.14). This complication requires the formulation
of a statistical model with two interrelated disequilibrium markets. Our
current thinking is to rely heavily on the structural form and to make use
of those restrictions in the estimation process. Simplifying assumptions
based on the sequentiality of credit and input decision will be explored.
As mentioned earlier, only constraints in chemical fertilizer supply will

be considered.

Simulating the Effects of the Removal of the Credit Constraint

At the conclusion of our estimation, we shall estimate the effect
of alleviating the credit constraint. We shall perform this exercise by
hypothetically raising the formal credit supply function by, say, 10
percent across the board. We shall then calculate the effeét on output
supply and on input demand for each household and adding them together for
the whole sample. There are of course other ways of simulating an increase
in overall credit availability; for example, one may assume that the
government attempts to allocate the additional credit to those households
with the highest use for credit. In order to do the latter, however, the
gové%nment needs to possess a degree of information and practice a degree
of discrimination that do not seem likely. Of course, an increase in

formal credit availability may be simulated in many different ways.
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Long-Term Credit

We have discussed only credit over the production cycle, or credit
for working capital. We have not discussed the availability of long-term
credit, which is necessary to finance fixed investment. Our survey of the
three counties indicate that long-term credit is generally not available
from the formal financial institutions. We also suspect that short-term
credit cannot be easily rolled over indefinitely so that it becomes de
facto long-term credit, although this remains to be more thoroughly
investigated. In order to analyze the long-term investment behavior of the
households, it will be necessary to look at the time-series information on
the approximately half of our sample households that are included in the

Chinese national probability sample.

%
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I. INTRODUC?ION
This paper presehts interim results from a Bank-sponsored study

conducted in collaboration with the Research Center for Rural Development
(Be;jing). The study, entitled "Rural Credit Markets, Investment, and Farm
Productivity in China" (RPO 674-34) was initiated in October 1987, and aims
at gaining knowledge regarding the role of rural credit markets in China’s
agricultural sector. The research approach envisages utilization ;f
detailed household-level data in the analysis of farming households’
performance. In the context of this study, samples of 200 households each
from three counties in China were selected and intérviewed: Gongzhuling
county in Jilin province and Jurong and Tai counties in Jiangsu province.

| Because credit transactions (or absence of such transactions) by
agricultural households are directly and indirectly related to assets,
input utilization, labor allocation and production, the data collected
cover many aspects of the household’s economic activities as well as
perception. In part, the survey was designed to provide the research team
with an understanding of the institutional arrangements invinput and output
markets, as these were not fully known, yet their understanding is
necessary when quantitative analysis and interpretation of the data are
undertaken. Thus, the extent of various quantitative constraints on the
supply of inputs, the incidence and format of land transactions, the nature
of informal credit transactions and the p;ttern of labor allocations are

among the data recorded.
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The present report is intended as a preliminary step before
rigorous quantitative analysis is undertaken. Our intention is to describe
the economic environment and the institutional setting within which the
households providing the datg operate. The paﬁer also describes various
househola activities and transactions in different factor markets, and
indicators of performance. Some tentative conclusions are highlighted, but
these are intended as hypotheses to guide the next phase of the study. The
insights described in this report will be utilized in designing the
analytical approach to be adopted in the next phase. This two-staged
procedure was dictated by the fac£ that China’s rural economy has undergone
enormous changes in the last decade, and not enough time has passed to
allow the accumulation of a well-founded body of "stylized facts" at the
micro level. In the absence of such a foundation, it is difficult and
improéer to adopt a spegific analytical frameyork. For instance, if
certain input markets are not in equilibrium, this fact needs to be
recognized when output supply functions are estimated.

The structure of this report is as,follows: The first two sections
describe the location and agro-climatic aspects of the study areas, and
various characteristics of the sampled households. The following section
deals with the various factor markets (land, labor, capital services and
material inputs), highlighting their implications for households’ liquidity
positions. Credit markets are described in the subsequeﬁt section, and the
extent of credit rationing is assessed. The implications of liquidity
shoitage for input use and economic performance are discussed in another
section, followed by a description of investment in productive and other
assets. The last section sketches the anaiytical issues to be tackled in

the next phase of the study.
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II. A GENERAL DESCRIPTION OF STUDY AREAS

1. Location and Natural Condition

Gongzhuling is in Jilin Province, and Jurong and Tai counties are
in Jiangsu Province.l Jilin occupies 290,000 sq.km. in Northeast China,
which accounts for 3.02Z of the total area of the country. Farming began
rather late in this area, and people there still 1led a nomadic life a
century ago. Population started increasing significantly in the early part
of this century, with substantial flows of migrants, and vast tracts of
forest and grassland have been brought under cultivation. The soil in
Gongzhuliné is very fertile and suitable for the growth of highland cropsv
(corn, soybean, millet, potato and sweet potato). Jiangsu is a province in
East China, which covers an area of 100,000 sq.km., amounting to 1.02
percent of the country’s total area. The situationh in East China is
entirely different from that in Northeast China. Highly developed
cultivation using organic fertilizers was already practiced 2,000 years
ago. Red soil dominates in this area, which is suitable for the growth of
tropical and subtropical crops such' as_ rice, sweeé potato, sugarcane, tea
and oil palm. After the invasion of foreign colonial powers in modern
times, the newly developéd industrial cities along the Changjiang (Yangtse)
river increased their demand fqr farm produce, iﬁducing commercialization
of agriculture. Jiangsu is not only a major crop-producing area, but also

one of the major sources of industrial products. (Fig. 2.1)

1/ Gongzhuling was originally Huaide County, and became a county-level
city in 1985. It will be referred to as Gongzhuling county to simplify
the presentation. Taixian county will be referred to as Tai County.



Figure 2.1: The Location of Study Provinces
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Jilin is surrounded by the Changbai Mountains (more than 1,000 m.
above sea level) and hills (less than 500 m. above sea level) in the east,'
the great Xinganlingvuountains (more than 500 m, above sea level) in the
west, and virgi