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‘1. The Issue

Mainland China's papﬂlat?cﬂ of one billion people is

supported by a very limited endowment of arable land, 1.5 mou

k (0.247 acres) per person. Its per capita grain output was

342 kg in 1979, substantially below the world average of 437 kg
L . _ ‘

in that year.— "The problem of feeding such a huge population
with domestic food supplies is, therefore, one of the nation's
most fundamental concerns. |

It is difficult, however, to evaluate agricultural perfor-

mance partly because no sufficient statistics have been made

available by the Chinese government to fhe outside world, and 
partly because the country has adopted §0'mahy controversial
policies whose potential impacts are dubious in- theory.

Durﬁng the course of 28 yéars beginniﬁg from 1952, when the
country had fully recovéred from previous wars, to 1979; for
which the latest information is available, the averége growfh
rate of food grain 1in the country Was_Z.Y percent,g/ as compared

with the 2 percent annual increase of population in the same

time period. Whether this performance should be considered.

“successful or not depends on whether it can be proven better

tgan what could have been obtafned under alternative programs.
In his recent study,gf PrafessorAAnthony M. Tang has

ﬁarefully calculated the total factor productivity df.China‘s

agricultural production between 1952 and 1977. The resulting

indexes are as follows (with 1952 = 100):

frart
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1861 85 1971 98

1952 100 1962 91 1972 98

1953 101 1963 95 1973 100

1954 101 | 1964 99 1974 97

1955 106 1965 100 1975 95

1956 104 1966 103 1976 90

1957 108  1957 105 1977 85
1958 112 1968 97

1959 90 1969 95

1960 75 1970 101

This time series illuminates two strikiﬁg features: (1) The

trend of the iﬁdéx ;eems'talhave been b}aken into two distinct
segments.v Between 1952 and 1958 the total féctor productivify»
showed a visibly rising tendency, but it dropped to a muth lower
level in 1959 and remained stagnant‘éﬁ that level thereafter.
(2) The cverall result for fhe whole period was a dec}ined
factor productivitys; with 1952 = 100, fhe 1977'5 index is 85.
These findjngs are partially Sﬁpported by official data
en grain outpui E/'which normally acéounts'for more than 80
percent of the land used for agricultural production in the
country. The 1952-58 output data and the 1959-79 data form

two clearly distinct trend lines represented by the following

two equations, where G denotes grain output in million tons

and t  denotes crop years.




Figure 1
o , i . v
million tons . Trend of Grain Output in

Mainland China, 1952-79
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G, = 154.8+ 6.7t (t=1,..... 7)

1
R = 0.95119 , DM, = 1.81

6, = 133.3+ 8.5t (t=1,....21)
R = 0.95862 ,  D.W. = 1.45

The Secondiequation has a much lower intercept. The sharp
shift is hore_obvious when the data are plotted on a graph
{(see Figure l); | |

Fstimation of factor productivities must consider both
the output and the input sides together to seeVWhether the |
additional output has been obtained with a smaller basket of
inputs. But the interpreiaiion of the results is by no means
stkaightforward. What 1is térmed‘“faétﬁr produétiyity.change“
is the di%férence between the output iﬁdex and the aggregate
~input indek. As a residua?Q.the_Facfor productfvity index
reflects the working of all those e?éments that exert some
inf]uence on the output 1eve¥v5ut cannot be duly inc]uded'in
the calculation as gquantitative chahges ofAinputs. Ordinarily,
fhis residual is positive, because by‘far the most important
element responsible for the residua}iis'technoiogical change
which has not been embodied fn any of the ca?cuiéffons én
included'inpufsJ Since techno]cgicé?fchanges normally yield
" rising factor productivities in one way or another, negative
residuals, ér downward shifts of the production function,
Tike that fpund in the case Qf Chinese agricultural productioh,

are rather rare.




Pfofessor Tang beiieves that the ccmmand economic system
:and the Chinese deve?opﬁent strategy‘tend to undermine p?oducer — 
worker incentives, discourage cost-reducing innovations,
'diétortieconomiﬁ Signals} and exaggerate risk aversioﬁs.éf
AT thése may_be,held»responS€bie fofbthe rising resource cost
per unit of agfﬁcu}turai autpﬁt in the country. |

- After the dowhfail.of the "Gang of Four“_énd the rise of
a new and more pragmatic 1Eader$hip,‘econqmic»performance ané'
policy in virtually every sector was put under thorough review.
So far as agficu?iura? production 1is concerned, more than 200
'artic]es written by knowledgeéﬁie expérts in the field were
published in the Peop]e‘S“DaiTy in 1979 é]one; the discussions
contained therein were summarized Iaéeﬁ in the 1980'3 Year Book
of Ch?ﬂese Agriculture,éj .Virtua}1y all discussants acknowledged
fn somevmannér thaf a Qery‘dear price had been paid for the -
progress achieved in the past two deéades or sé.» Some of ‘the
attributable factors suggested by those discussants may be
dismissed either because they were too fnsignificant'in effect
to account for such a drastic deteriorat{onlof the aggregate
production function, or because theif,grad&a? occurence in the
past 30 yearé was inconsistent with the abruptnéss in thé shift
of the production function after a certain point of time.
The following developments appéar to be highly relevant and
deserve épeciaW attention.

Vivﬁuai?y'all.the discussants agreed, imp]ié?tly or

explicitly, that the institutional transformation in the rural




sector in 1?58.was extremely harmful. Undoubted]y; they.meaht
fhe commune system introduced in that year. Their reasoning

was that the new "mode of @roduttian“ was not commensuraﬁe

with the existing productivity in the sector. Yet, in the eyes.
of many Western observers, ﬁhe crucial problem waé simply tﬁat'

the equalitarianism incorporated in the farm income distribution

‘mechanism weakened the wark incentives of farmers. In a sense, |

the "quality" of labor inputs under the new institution 1is
suspected to have been substantially lowered.

Many Chinese writers tended to stress the permanent

‘ecological damage generated by some erroneous policies, such as

the conversion of timber lands, grass land and natural Takes
into farmland. Such conversion took place in large scale in

1958 and ensuing years. The nationalvcampaign calling Tor thé_

construction of backyard steel furnaces in 1958 compe?ledlpe@p}e

to cut down trees Tor fuel. The subsequent famines in the
following “tﬁree hard years" further induced the government
to formulate a policy to éhift Tands_from ofber uses to grain
production.

A humbef‘pf crucial, eco?ogica}fy damégihg changes'have

been cited as the results of such campaigns. The ratio of’

forest-covered land to the total territory of the southwestern

region was reduced from 28% in the 1950's to 13% 'in the 1970‘5.2/

In Szechwan province alone, the ratio declined from 19% to 9%
over the period.§/ ‘In the northwestern region where the loess

plateau was almost already bare during the 1950's, grass lands




‘were then reclaimed for growing grain. As a partial consequence,
300 million mou of Tand became new desert,g/ and another 90

10/

million mou became high?y sandy.— The silt rate not only
‘deteriorated further in the Yellow River, making it the worst
.case in the world, but also mp%e than doubled in the Yangtze

1/

River Oyef'the past 20 yéars.i—» Under the vigorous efforts
' to‘createvpo}ders; the wate} surface of TungTing Lake was
reduced from 4,350 square kilometers to 25748-squére'kiiometers,v
or an approximate 37% reduction; 740 out of the 1,066 lakes 1in
Hupeh disappeared from the map complete]y.;g/ The 1nevfta51e
effect was the weakened capacity of'those infand water bodies
to function as reservoirs.

Ecoldgicaliy, these actions 1eé to a reéuctiOH in land
productivity in two important ways.1 First, more of the top
| soil protectfng farmland was washed away.: According to official
records, the area effécted‘by soil é%asionvhas inckeased'by

400;000 square kilometers over the past 20 years.l§/

Second,
the country became more vulnerable to natural disasters, as
»evidenced by the official tesLimony‘that the average area of
farmland inflicted by natural caTam%ties‘was 300 million mou
per year 1in the‘1950's but jumped to 500 million mou in the
197D’s.lﬁ/ The unprecedented case of two méjor floods 1in a
single year, 1981, in the upper Yangtze region fina11y focused

the attention of the whole nation on the possible ecological

conseguences of existing agricultural policy.




Equal]y'heated discussion has taken p?ace fn recént
years on the lasting damage»of the saTinizatién_of farmiand‘
caused by the liberal construction of water reservoirs in -
p?ain areas. All-natural surface water contains a certain
amount of disso]#éd salts whfch ;nJure plant 1ife when concen-
trated}b Imgvoperly des1gned water reservoirs tend to raise
the water table of the surround}ng land above the critical
lTevel and cause such salini LatTOW Moreover, the sé?iniiation
 process usually takes many years to complete, and still worse;i’
| oncevthebdamage is done, an even longer time is required tq
de-salinize and to restore the original QUa1ity of fhe farmland.
In other words, such irrigatiow projects are’?iké?y'to have
reduced the productivxty of Tand on a 1ong term basis. One
official survey reports that the sa}1n1zat1on effects over
a large area in Honan was removed only slowa over a period of
more than ten-years; the effects'of 51m11ar damage>1n the
horthwestern region afe sti1? influential todéy} A crash
program to construct water reservoibs wasiiaunched in 1958.
By 1961, more than 30 million mou of farmland in the notth
China plains had been salinized, thébi]? effect of which has
~never been successfully e11m1nated 15/

It shou]d be noted that, for some of thé’quéstionable
po?1c1es, ‘the 11 effects have been concentraLed or partfcuiarly»
pronsunced in certain reglons or provinces. The impacts of |
de-forestization were Sa1d to be most serious in the south-

western region including Szechwan; the reduction of the water




Surfacesbof 1akes took p1acei¥arge1y in Hunan, Hupeh and Anhwei;
sélin{zation became a problem only in the northern plains plus
-Aphwei; viz., the lacatjons of the Three Rivers (Yellow, Hai
and‘Huai). whether"the fmpairment of Iand.quality supposedly
emanating from these policies was truly responsib}e_for.a

large measure of the declined factor productivity in the
aggregate production function caﬁ be‘testeé only against the
-chahges of factor productivities 5n‘vari0us reéions er provinces
during the period in guestion. An attempt will be made hére

to answer this»quéstion. In other words; a process of elimina-
tion will be usedvinvﬂrder to-identify, té the'gfeafest poss%b?é

extent, the causes underlying Professor Taﬂg‘s findings.
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2. Measuring Output and Inputs*

We intend to measure the total productivity changes of
agriculturail factors in individual provinces by using the
growth accounting methodology. Ideally, factor productivity
-indexes shou]d be constructed not for political Subd1v1510ns
“but for agrlcuiturai regions defined on the bas1s of climatic,
Lopograph1cai and cropping conditions; but such an endeavor .
is impossible because published official data have %ot been
‘classified according to_agricu]tural FEQTOHS. Even on the
basfs of’boliticai‘subdivisions, data are available only for
16 provinces, though this data incorporates regionally diffuse,
and the most agr1cu1tura?1y 1mportant provinces. Temporally, -
1t would be ideal to cover all years of the period under-
‘con$1derat70n in order to uncover the "turning points,”
‘if'ény,’aiohg’with the sources df"growtﬁ. But the extreme
paucity of data compels us to make only a binary comparision,
or a calculation of the average growth rates, betwéen the |
year 1953 énd the yeaf'1979 for eaéh province. Fortunate?y,‘
1953 was bfficia]]y é?assifiéd as an average crop yearlé/
whereas 1979 was an unusﬂal?y good'year»with the gross value
' of‘agricu]turai‘production_and grain output increasing 8.5

17/

percent and 9.0 percent, respectively.— No understatement

could have resulted from the selection of base year and

*Owwng to space 11m1+at10ns, the raw data for various
provinces are not presented in the text of Lh1s paper, but
are ava11ab]e upon request.
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fermina? yeér. ~Following are the data that have beén

used in the study;‘they are undoubtedly very crude.

| Qutput: In our study, output is measure& by the quantity
of grain produced in a year 1in physical units in order to
avéid‘the difficu}ty of interpreting the ambiguous prices at
which the official gross values of agficu?tura] production
~have been computed. Even the official value series in terms
6f constant prices aré open ﬁo interpretatidn‘because the

basis of constant prices has been shifted several times.

_The use of grain output‘to represent the overall agricultural
production‘is jusﬁified by,the'fact,that it has a]ways been by
far the‘largest item in this éector and the land sown to grain
has always accounted for more than 80 percent of the total sown
area in the.country.lgj - In order fo agﬁiGVe a»perfect
cdhparabi?ify of grain dutput between:the two'years, however,
we must adjusf the 1979 grain outpﬁt by subtractihg'the

soybean output and cohverting potatoes into. grain accordfng

to the previous ratio of four to one.

The land input: This input item'is measured by the

area in each pfovincé sown to gfain,»as there are no statistica] |
breakdowns of cultivated areas for gfain aﬁd.non—grain.ig/, | 5
In fact, it iS'by'no means easy to determine the cultivated ‘ |

area for grain undef the.multiple—crobping system, because the

Tand that has been sown to grain as the first crop may be

“used to produce a non-grain item as the second crop.




One poésib]e distortion may ariseiin the case of measured

}anﬂ ihput. When the sown area, instead-of'the cultivéted
area, is taken as the measured land input, the resulting
aggregate factor productivity is Tikely to be somewhat under-
stated if the multiple-cropping index}of the province has
increased during the‘fime peridd.' The land 1is 1e§s productive
when sown to the second crop than that”fof'the first crop,
even if the two are identical crops. Thfs possib{1ity will
"be examined later.

v»'The labor input: The basis of estimating the‘Tabor.input
is the mid—yearvrurai popu?ation in each province in the two
years. To derive:therefrom the labor force employed in agricul-
tural’production requiresvthe age st;ucture data of»theJruraT
population and the proportion of fﬁfa1.1ébbr devofed to
agriculture. Yet, both these types of‘information aré unavail-
able. Oﬁ the other hand, one offiﬁiaf sourée reveals the

following statistits:gﬁ/ (popu?ationxin 1,000)

1952 1979
Total population 57,482 97,092
Urban population 7,163 - 12,862
Rural population 50,319 ‘84,230
ss % of total population ~ 87.54%  86.75%
Social labor force 20,729 40,581
Rural labor force 18,243 30,587
as % of total population 31.37% 31.49%

as % of rural population 36.25% 36.30%
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The amazing stability of the percentage of the rural popu]atioh
in the total popuiation, the percentage of the rural Yéborv '
force in the total popuiétion ahd the percentage of the rura]'
1abor force in the rural popuiation fully juﬁtifies the use

of the index of rural population itseif directly as the labor
input index.

Like other inputs (except for land), Tlabor cannot be
further broken down between grain production and ﬁon-gréin
production. The implicit assumption is that the distribution
of labor ihputs between the two Categories‘remained approxi-
“mately dnchanged.

The current inputs: Included in ﬁhis category are ofganic-
feftilizer and cﬁemica? ferti?izer! both measured in ferms of
plant nutrients. While it is fairly simple to calculate the
primary nutrient contents of various fypes of chemical
fertilizer, some degree of uncertafnty.exists_in the'estimation
of nutrients contained in organic fe%ti]izér. Based on the
 sﬁggestion of a Chinese official sburce; the gross quantities
of organic fertilizer are eStimated according to the fellowing
rates:gl/ | |

1) Night soil: the ﬁumber of rqraf popﬁ}ationr

| multiplied by 500 kg per yéarf i

2) Pig‘excreta: the;number'éf pigs muitipljed;b§ é,6CO ff _

kg per"yéar. .f i ’1»?;;.f_ -;vfé};-f it

3) Manure of large animaTs: thévnumber'o$ cé%ﬁﬂé?”?if f

:mu]tipiied“by'S,CQO,kg:per~year;,"
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The Chinese éfficial conWﬂsion rates are then app1ied to
derivevthe nutr1ent contents from those gross quant1t1es -2/
Minor types of organic fprtwixzer, such as compost plant
residue and pond mud, are omitted due to 1nadequate data.

The distortion created by such an omission is beWieved to

be insignificant.

~ The capital ‘input: The 1r%igated:acreage.in:each province

is taken as the proxy variable representing capital. This

_Select1on is justified by the fact that, unlike most other =

types of agricultural capital such as farm machines which are

primarily labor-replacing, irrigation facilities are directly

pertineht to thevleve1»of farm output.




3. Input Weights

Like most "growth accounting” models, the assumed
production function is an unrestricted Cobb-Douglas function
with constant returns to scale. When writtén in log Tinearb
Form, it s |

AG AL MK AF AT
G L A X FoT
Where

G = Grain output

L = Labor

A = Sown area for grain

K = Capftal inputs . iR

F = Curreht’inputs

T = Total factor productivity
A1l variables are now expréssea as growth rateé or{index
numbers. In the‘absence of techno]ogica1rchanges, the
growth of graih output shouid be fully explained by the sum
of input.growths weighted by, respectively, their output
elasticities (a's). What cannot . be explained by the
aggregate input growth wii]‘appear in the residual term T.
Thus, the residual reflects the broadly defined "total
vféctor productivity chénges" as well as estimation errors.

Ordinarily, income shares are taken to be the input
weights, the o's. Or, in the case of studying agriculturé]

production, where both primary factors and current inputs




16

“are included, the cost shares of-inputé are uséd as the

- coefficients. This approach is acceptable for a free market
economy because its factor costs more oOr Tess reflect the
Atcompet1t1ve equ111br1um prices of 1nputs in the market, and
its income shares are close to, and hence good proxies of,
the production e}aSticities of thosé factors. \Unfortunately,
this condition is not met in Mainland China, especially for
the agricultural seéfor, where both the output prices and
input prfcgs have been serijously distorted by the Chinese
‘authorities.‘ |

Nor can we directly compute the a's of the production

functTOn by |1tt1ng them to output and "’ 1nput L1me series.

The problem is that a]though the foca] point of our study

is total factor productivﬁty; it can be observed only
indire¢t1y through the “residual.” Yet, the‘conventiona1
regfession technique will treat the residual as'"errdrs"

and will choose the a*s in such a way as to mfnimize those
"errors.” The results tend to overstate the cbntributioné
of the‘tangible inputs that can be measured whereas they
tend to undérstate the changes iﬁ'tota1‘factor productivity,
if any, that must be embodied. in the residual.

There are two poss1b]e a?terﬂat1v s to resolve this
situation. One is'to use a set of cross—sectioh data taken
from a given point in time. Even‘given an absence of techno-
Togical.improvement, the productivity of agricultural

factors may have varied from region to region due to




different climatic conditiﬁns. If the‘influénce of such

- variations can be‘properly accounted for, the coefficients
for various tangible inputs obtained by minimizing "errors”
" shoqu_be close to the true elasticities of the production
function., The.ofhér alternative is to utilize certain
input weights computed for a-markef eéaﬁohy.which,'during
the'period of stday, had factor endowments fairly similar
to that of‘Main1and China in the past two decades.

In this paper, we employ both approaches. The basic
solutions are obtained from the fitting of é regression to
some cross-province data, but they are then modffied on the
basis of a comparison withvthe ihput weightsvfor Japan,
Taiwan and Koréa.»_In the computa%iOn we combine the cross -
province data from both 1953 and 1979, becausébeither sample
is too small in siée‘to yield meaningful results. In
aﬁdition, we -have introducéd tWwo new variables, the amodnt
of rainfa]? (RF) and thé Téﬁgth,of frosi—frée period in
the year (NF), to account for the»major’natﬁra] é]ements
that ;ause regicnal dfffefentiais‘in agricultural producti-
;vity.' The resu}ting”}egfeséjoniéquation is given below,

- with standard errors“in parentheses.

Ln0 = -1.524 + 0.424Lnl + 0.303LnA + 0.003LnK + 0.253Ln
(0.921) (0.240)  (0.174)  (0.060)  (0.070)

— 0.055LnNF + 0.359LnRF
(0.042) (0.175)

R = 0.93
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Here, all the coefficients,‘except for the capita{‘inpuf

and the duration of frost-free time, may be considered
statistically significant given the crudeness of our data.

The negative sign of'fhe frost-free duration probably

reflects the ;act that in localities where the grow1ng season
exceeds a critical po1nt a second crop is usua11y grown, wh1ch
tends to pull down the yield per sown area.

Over time, however, the influence of natural fabtors
_remains constant or varies at random; only the coefficients
of thé‘four catejories of tangible inputs are relevant in
measuring growth and change. Tablell'shows the cost shares
of the four 1tems in Japan, Taiwan and Korea during the 1950's
and 1960 s. Our esL1mated e]ast1c1twes of labor, land and
' current inputs are very cIose to what has beeq demonstrated
in these three market economies with factor endowments
reasonably,cémparable to that of tﬁé Chinese Main}ana.

The insignificant capital input coefficienf in Mainlahd China

is moét 1ikely the result of the poor qud]ity of our data

and the co—?%nearity.between variab]es,»since it is inconceiva-
ble that irrigation facilities 1in é]l provinces were useless.
After ané]yzing the information from other Asian countries,
espéciaTTy Taiwan, we decided to raise the weight of capital

to 5 percenf. The red1str1buted we1ghts for the four items

are presented in the last line of Tab?e 1 for easy comparxson
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Table 1
Comparison of Factor Cost Shares

in Selected Countries

(pércent)
o - Current
Country and Period Labor Land Capital Inputs
" Japan, 1955-65 ~ 50.9 22.1 11.8 15.2
Taiwan, 1960-70 39.5  30.7 . 6.7  23.1
Korea, 1953-69  34.2  44.3 . 9.5 C12.0
Mainland China, :
1953-79 . 40.0 ' 30.Q ‘ 5.0 25.0
Sources: = For Japan, Taiwan and Kbrea, the data are taken

from Yujiro Hayami, Vernon W. Ruttan and Herman M. Southworth,
Agricultural Growth in Japan. Taiwan, Korea and the '

Philippines, Honolulu: The University df Hawaii Press,

1979, p. 211.
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4. - Findings

"Table 2 presents the indexes of output, various inputs,
and tofa1 factorvproductfvity in agricultural productioh fn
16 Chinese provinceS‘between'l953 and 1979. Thé most shocking
observation is that the total factor productivity decreased
substantially oVérvthfs time period in all the provinces.
The unweighted average of the 16 provinces fs 69.1, with
1953 =-100. This confirms Professor Tang's calculation on
the basis of national agr1cu1tura1 statistics and the broken
‘trend line of grain outputs: as shown in Figure 1

The fact that such productivity deter1orat1on occurred
1n all the 16 provinces w1thout a s1ng1e exception suggests
that the fundamental cause or causes are Tikely to be nation -
wide. 1In a serious and unusua1 case T1ke this, one would
'natura11y re-examine the re]xab111ty of data and the computa—
~tion methods in order to make sure that they were not |
major sources of error. In this study, the.ftem of current
inputs is especially conspicuous, siﬁce its rate of increase
ovef this period 1is thé'highest among all inputs and it supposedly
“has made the largest contribution té the 6utput growth. Two -
lduestions may bé raised: (1) Was the'nutrient content of
chemical fertilizer produced in Chxna much lower than the
standard level on the basis of wh1ch we have computed the
indexes of current inputs? (2) Was the weight ass1gned to

this item (0.25) too high?
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Table 2

‘Indexes of Grain Output and
Inputs in Mainland China, 1979

398.0°

(1953 = 100)
. ~ Current >@@1m@mﬁm Factor ‘Ranking of
Grain . Labor Land Capital Inputs Input Productivity Factor Pro-
Index Index Index Index Index Index - .H:gmx ductivity Index
Szechwan - 176.7  149.3 104.6 284,6 550.8 243.0 72.7 6
Kweichow 167.2  162.3  141.7  228.9  457.6 ~ 233.3 1.7 8
Shens i 189.5 172.6 94.1 319.1  682.9  284.0 66.7 12
Kansu 153,2  145.2 79.2 153.5 470.6 207.2 73.9 5
Hunan 212.3  157.2  124.6  138.4 ~ 633.8  265.6 80.0 3
Kwangsi 191.8 - 195.4 110.6 146.2 463.0 2344 81.8 2
Kwangtung 178.9  155.0 93.6  231.6 667.0 268.4 66.7 11
Kiangsu 233.9  174,1 99.5 180.3  1146.1 395.0 59.2 14
Chekiang 224.4  171.8 118.1  146.6  956.8 350.7 64.0 13
Anhwe 216.3  153.6 82.0  241.3  743.7  284.0 76.2 4
Fukien 198.6  191.1 115.6 140.6 703.0 2940 67.6 10
Shantung 251.6  143.8 91.7  1153.9  829.2  350.3 71.8 7
Hopei 228.4  137.8 95.0 409.0  678.2 273.6 83.5 1
Shans 194.7  165.6 91.4  290.3  657.2 272.5 71.4 9
Liaoning 229.1  188.6 86.3 964.8  1316.2 478.6 48 .9 16
Kirin 196.3  213.3 111.5 655.2 986.0 49 .3 15
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Both questions can be tested. Let us fifst assume that
the actual nutrient content of the Chinese fertilizer was
only one-half of the standard level. It follows that the
contribution of this item should be reduced by 50 percent.
The resu]ts.besed on the new assumption show that 11vprovinces
st111 reg1ster a dec]‘ne in factor product1v1ty Alternatively,
we may change the weight of current inputs from 25 percent to
10 percent, a 1eve1 Tower than the three Asian countries
compared in Table 1. Uéing the new weight still leaves 7
provinces with declined féctdr productivity. To carry out
this test to the extreme, the weight for current fnputs would
have to be reduced to as low as 1 percent in order to keep
the total factor product1v1ty from fa111ng below 100 percent
‘1n all the 16 provinces. This wou]d simply mean that virtually
" the total amount of fertilizer applied by Chinese farmers
during'the peried was wasted. This is a certain impossibility
as the Chinese farmers were asked to pay the highest priee in
the world for the fertilizer they received from the govefnment
‘relative to the prices received for products sqld to the govern-
ment; 23 / they would certainly refﬁse to'apply additional
'fert1112er if 1t fa11ed to raise the yxeld |

The capital 1nput, wh1ch is represented by the irrigation
facilities, is the second rankwng,fast—growth item. However,'
the weight assigned to it, 5 percenf, is already low; changing
the weight by a few percentage points would not a]tef the

results substantially. In view of the high cost for_fnStaTling
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irrigétion facilities, it is only reasohab]é to assume
‘that Chinese farmers would not continue to expand‘thisf
1nput unless it produced some positive results.

The only item that has increased in the period 1ndepen—_
dent of any e;onom1c calcu]at1on is labor. While no reports
claim that the margiha] product of rural labor in China has
become zero or negative on a national scaTe, the possibility
cf labor redundancy as a region&? phencmenon cannot be‘ru1ed
‘out. In Liaoning and Kirin, for instance, the low factor
productivity 1ndexes, rankwng 15 and 16 among the 16 prov1nces,-
have been accompanied by fairly high labor growth rates.

Labor redundancy is not determ1ned by absolute density of
rural population but by the potent1a] of the cropp1ng system

~ to absorb labor, as dictated byAthe c]imatic and topographical
conditions in the region. There is good reason, therefore,

to suspect that the short growing ﬁéasons,in Liaoning and
Kirin are basicaljy not conducive to highly intensive %afming,
and hence have a rather limited abiiity_to absorb additional
labor.

Closely related to the prob1eonf 15bor.redﬂndancy is
" the issue of expansion of multiple cropping, which tends to
absorb more labor but usually depreéses the yield rate per
unit of sown area. In bther words; the rise in the mu]tiple -
cropping index implies a reduced "qﬁality" of the land input
measured in termé of sown area. For the country as a Whoie,

the multiple-cropping index, 130 in 1952, rose to 149 by 1979,




) . . ‘ 149 - 130
signifying a = T30 )

of multiple-cropping over the period. This change is in

percent increase in the degree

sufficient to account for the rather drastic decTine in the
‘measured total factor product{vity (the unweighted average
for the 16‘provinces shows a reduction of 31.9 pércent).

It is probably true, however, that in -the areas where thé

multiple-cropping system nas been overextended, the quaiity

of 1énd has substantially deteriorated. As shown below, in

the four provincés with very low factor productivity indexes,
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the multiple-cropping indexes of grain land all have excéeded

200.2%/
Multiple-cropping
Ranking of. factor index of grain
productivity : tand in 1979
Kwangtung } , 11 226
Kiangsu | 14 , 2083
Chekiang : 13 227

Fukien ' 10 o 200

In fact, many Chinese agricu]turisfs have recently reported
that the convers1on of a two-crop system into a fthree-crop
system in certain areas of K1angsu has damaged the original
characteristics of land t1ssue.g§/

The regional differentials in;the factor productivity
indexes manifested in Table 2 provide some otheriinteresting
. clues. The fact that the factbr pfoductivity indexes of

Hopei and‘Anhwei are relatively high, ranking 1 and 4,

respectively, among the 16 provinces, implies that the
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salinization damage of farmland in the ereas around the
Huail River and the Hai River, produced by the construciion
of reservoirs on p1a1ns during the Great Leap years, was
1arge1y localized and not as serious as aTTeged in some
official sources. Simi]arly, the re]at1ve]y good performance
of Kwangsi, Hunan, SiechWan, and Kweichow, fanking 2, 3, 6,
and 7, respectively, in terms of factor pfoductivity index,
ié,contrary‘to the contention that the quality of farmland
"in these areas has been great?y.injqred by the eéo]ogica]
change§ induced by the conversion of timberland, grassiand
and Takes into farmland.

If we eliminate Kirin, Liaoning, Kwangtung, Kiangsu,
Chekiang, and Fukfen, where the espeeially low factor pro-
ductivity indexes might be partia]jy‘accoﬁhted for by fhe
extréme]y high multiple-cropping indexes; and by possible
‘?abor redundancy, the unweighted average index for the
rema1n1ng ten provinces is about 75 percent The 1mp11cat1on

is that the total factor product1v1ty of agricu]tura]
production in the country as a who]e has probably been reduced
by nearly one-quarter from the 1953 ;evel by some element

that has generated a nation—Wide diminishing impact.

The suspected culprit is the eommune system. First,
it represents a nation-wide institﬁtiona1 changes, which;
theoretically, cdu?d.have'produced enormous disincentive
effects. Second, as it embodies a drastic change in production

organization, its impact can not be incorporated statistically
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in any of the tangible inputs.' In other words, whatevef
effects this<ihstitutiona1 change may have exertedvqn butput
levels must appeaf in the residual term. Third, the fact
fhat tﬁe commune system was infroduced in the latter part of
1958 is consistent with the turning poinf observed in Tang's
factor productivity indexes and the broken trend line of
’gréih output. FinaT?y and pefhaps most iﬁpqrtant, the above
evaluation agrees wfth fhe official diaghosis of the Chinese
authorities themse]vés, who have decided in recent years to
switch from collective farming baék to individual farming
under the names of "po—chan-tao—hu“vand>“p0—kanftao—hu“.

The countless reports from every part of the country indicating’
how successful the reversed institut{onéT changes have been
in the rural sector in stimu]ating.work incentives and

raising output further confirm our inference.
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