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ABSTRACT

Sweeping ceonomic reforms are taking place actoss many centrally planned:
ceonomics. leading prices of npuis nnd outputs to approsch their tre values,
Measuring the shadow prices of inputs and outputs is of fundumental importunce
to assess the impact of palicy changes on these economics and their major trading
partriers, ‘This paper seeks to analyse some of the methodological problems in the
measurement of shidow prices for 4 eenteally planned economy und to develop
systematic approaches to this busie research question, A number of speeitic
examples from seleeted industries are provided,



ment of Shadow Prices for a

Centrally Planned Economy

The most obvious difference between a centrally planned econoimy
and a niarket economy is that, under central plmm?ng, producers
are told what to produce and how much to charge for it prices
and guantities are fixed by decree, rather than by the interaction
of demand and supply in the market. This is a profound
difference, But o common misunderstanding is to think that this
fixed-price system works like a distorted version of a market price
system- it ather words, that prices still act as signals 1w producers
and conswmers,
The Eeonomist, 28 April 1990

Centrally Planned Economies (CPE's) are characterised by heavily distorted pricing
systems, In Ching, which represents the world's lavgest CPE, large differences hetween
the production and consumption prices of many domestically produced goods as well as
those of imparted goods exist,  For instance, the grains industry of China s beavily
subsidised as the costs of production are well above the retail prices (Johnson 1992), The
extent of this is indicated by the Chinese government extending approximately 38 billion
Yuan in 1988 1o finance uncovered expenditures in the provision of urban food (World
Bank 1991). There exist many forms of distortions and In some industries there are
counteracting distortions such as, the taxss and subsidics in the Chinese pig market. That
is, meat traders in China have fo pay taxes in the marketing process yet they receive
subsidies hoth direet and indireet through the Food Corporations (Bingsheng 1992),

Significant ceonomie reforms are taking place across many CPE's, Ta China these reforms
have included a deerensed role of centralised production planning in agriculture, reducing
the level of commodities procured by the government and making significant price
changes. For instance, in the grain sector prices of rationed grain were increased by 40)
per cent in all the coumry except Gaungdong and Fujiun provinees where subsidies were
remmoved tolally (Johnson 1992), The reforms have led to an inerensed price incentive
strueture with greater market orientation und an inereased role of producers in deeision
making. The relorms will lead prices to move towards their impuied or 'shadow' prices,



‘These reforms witl huve a significant impact on international tade for many commoditics

and serviees due to the underlying changes in the prices of factors of prady whic
will leud resources to be allocited more mwnrds the products in which China has o
comparative advantage, 1 The ealeulation of shadow prices is required so s to aceurutely
measure the effects of refarms on CPE's and on their tradi ng pariners, The reforms may
tnerease the supply of the commodity on the internationat market as the new undistorted
(or less distorted) prices for the fuctors of production may muke export of certain
commodities viable, Alternatively, it may inerease imports of certuin commoditics as
fuctors of production ure switehed to mors productive sectors of the cconomy,

The objective of this paper is (o #nalyse some methodological and measurernent fssucs in
caleuluting the shadow prices of both factors of produetion and commaodities in CPE's,
The paper is structured in the following manner, Pirstly, theoretienl pringiples will bo
discussed. Then the likely methadologieal and measurement problems ussocinted with
caleulating shadow prives for CPE's are outlined. Finally, examples of these problems are
illustrated from the Chinese grain and pig industties prior to coneluding comments,

Theoretical Considerations

The shadow price of a factor of production is equal 1o the opportunity cost of the
resource; the opportunity cost being the value of its best alternative use elsewhere in the
economy. That is, the shadow price of a factor of produgtion Is the inerease In soclal
welfare resulting from the availability of an extra unit of the resouree, Allernatively, the
shadow price is synonymous with the value of marginal produet of the fagtor, For u
commaodity, the shadow price is equal to the combined opportunity cost of the factors of
production used in produeing that commodity.

The above definition of a shadow price is consistent with that provided in Mishan (1971),
As an exumple, he defings the opportunity eost or true price of labour as the eost of
lubour that would otherwise remuain idle, not its wuge, Findlay and Wellisz (1976) also
argue that a set of shadow prices should refloet the troe costs and returns of the inputs and
outputs, Similarly, Srinivasun and Bhagwatl (1978) suggest that shadow prices are o
social valuation criterion used in place of existing prices of inputs and outputs, ‘They
argue thot existing prices are distorted ond are therefose not an aceuste measure of o
commodity's seatcity, Thus, these existing prices would not prove 1o be eifegtive signuls
in the decision making process.



3

Dreze and Stern (1990) extend this analysis und argue that the shadow price of a
commodity s its social opportunity cost. The losses and galns have to be assessed in
ferms of a social wellare criterion, They define the shadow price of o commodity in
terms of the marginal effect.on soclal welfure of the availability of an extea unit, '

Thus, the shadow price of a factor or a commodity is essentially its opportinity cost from
a social point of view, The intriguing question for purposes of this paper, however, s
how to measure the social oppartunity cost, the shadow price, in a highly disorted
econamy. This question will be taken up below,

Shadow Pitees I the Presence of Distortions

Little and Mirrlees (1969) suggest that the shadow prices of traded commadities should
be evaluated at their respeetive international prices, Elaborating on the Little and
Mirrlees empirical definition of 4 shudow price, Dasgupta and Stighitz (1974) argue that
world prices should be used for evaluating the best shadow prices for traded
commaoditics, unless there is a government or hudgeting constraint or quota, Srinivasan
and Bhagwati (1978) similarly buse their definition on the Little and Mirrless eriterion
and caleulate the shadow prices for factors of production in the presence of distortions a
their respective international prices,

Bhagwati (1984) extends the analysis 1o the shadow prices of nontraded factors and
suggest that they should be derived from evaluating their margingl products at world
prices. Findlay and Wellisz (1976) postulate ereating  set of shadow prices that refleet
the relevant costs and returns of fuputs and outputs, They ulso use the Little and Mirrless
eriterion in their shadow price caleulations,

It would thus appear that a standard rule for relative shadow prices of teaded goods s that
they should be based on world prices, Dreze and Stern (1990) suggest that the erueial
attribute of this is that public production of any good can be seen as removing an
equivalent amount of imports with the balance of puyments adjusting for any equilibrinm
repereussions,  However, when there is a direet effect of inercased net imports
samewhere else in the economy, then the world priee will no longer be equal to the
shudow price. An example of this complication would arise with an exported good for
which the demand is less than perfectly clastic,
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Dreze nnd St’ém (1990 I’unﬁur argun thut th valuntmu of shadmw pr ces at mrid apmcs
is ot optimal but may be o good second hest. measure, They specify the conditions urider
which the shadaw priee of a ttadeg good is equal to fts world price, 'I‘hu,e conditiom are
as follows:

i All goods be taxed fully by the mnmi nhmnen ‘

il Private production to'be competitive,

iii.  Private profit to be fully taxed, and

iv.  Inputs not to be quantity ratianed for the private prodiscers

Unless these constraints are met, Dreve and Stern assume that the sezond best price of i
teaded commodity is equal to the world price times the marginal socinl value of foreign
exchange,

The valuation of traded goods at their relative world prices is also criticised by Weekstein
(1972) on the grounds that they are optimal prices and are therefore irrelevant o an
economy that does hoty in practice, achieve an optimal alloeation of resources, He
recommends that in praetice tradable commodities should be valued at their respeetive
domestic prices even though these are known 1o be distorted by trilfs, Warr (1977)
argues, 1o the contrary, that the correet shadow price valuation for a tadable good js its

relevant world price when there are nontraded goods whose distorted priges are noi
dircerly affected by public produetion of tradable commoditing, and it is assumed that
distoriions due to tariffs and quotas ure incorporated In these prices.

In summary, although there may he other alternatives available, it appears that the most
common and practical measurement for shadow prices in a distorted economy would he
1o base them on relevant inernational price data,

Congeptinl Pramework®

Utilising & two eommaodity, two factor model, the impact of distortions ot factor prices
can he ilustrated graphically through production functions, Although a production
function only deuls indireetly with prices, the dual of a produetion funetion deals direetly
with prices. The duat of the producton function for s commodity determines the isoprice

R

BThis discussion draws heavily on Mussa (1979),
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than would be received iF there were no distortions (point A, Alernati ively the
equilibrium of points B and € would also be achieved by applying a tax on lahour in the
production of Z, the labour intensive industry, In this case the net wage rate is point B
which means the wage Jevel has fallen by more (A-B) than the tax (C-B).

Returning to the case of o subsidy on labour in producing X, it there were also a subsidy
tor capital in X then the eeonomy would he operating at points I and D where industry X
pays lower rental and wage rates.  Alteraatively, points B and D would also he the
equilibrium if there were & tax on both capital and Inbour in produeing Z, A tax/subsidy
simply applied on output is equivalent to an equal percentage tax/subsidy on both inputs
in that industry, There vould exist varfous combinations of factor distortions such as it tax
on output for commaodity X and a subsidy on labour in the production of Z,

To determine how output would be alfeered if the supply of a factor of production
changed requires the ealeutation of shadow prices beeause the prices indicated by points
B and D are net tie marginal soclal values of each factor, The true opportunity costs of
Jabour and eapital are given by their shadow prices, Let Ws and Rs represent the shadow
wage and shudow rental rates respectively,  For each industry the quantity of Tabour and
capital used s determined by the prices of output, distortions and the wage and tental
rates in each industry, This can be represented by the following equations

acWs +  auRse  PxO 0
aWs + A Rs = PO @)
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Figure 1: Shadow prices in a distorted economy

Given the distortions indieated by points B and D, equation (1) is satistied for any
combination of W and R along the tangent to point B as indicated by the line EF,
Similarly, equation (2) is sadsfied for any combination of W and R along the tngent to
point P as indicated by the line GH. The only point where hoth these equations are
sitistied is at the intersection of the owo tangents, point 8. The factor prices assoeinted
with point S represent the prices that measure the opportuinity eost of cach factor,

In ¢ highly distorted economy whete there are large divergences between faetor returns in
different industries, it is possible that one of the factors will have a negative shadow
price, Ir this case there is sueh o serlous misallocation of resources that removing o unit
of the factor will resultin o net gain (Bhagwitt and Srintvasan 1984), The existence of



‘negative xhadaw pxiws icud& w mcmy m.cul h resu t% Thczse im:lmk imm serizin
vgmwﬁn counferintultive pmicm and severe Implications for the production of ne
commodities, Trmiscrizl ng growth oceurs 1 the value of the eeanomy's output drops

when the supply of the factor with & negutive simdaw price incredses, That Is, If cupltal
has a negative shadow price then an Ingrease in cupifal stock will actually redice the
value of output due to mc, faet that caphtal has & fiegative *mfx:l vilue,

The existence of negative shadow atices also leuds tcs;fmnwﬁmuiim policy solutions,
For intunee, if the shadow prics of eapital 1s negative then inerensing the percentage tnx
an capital in the labour interisive indusiry makes the coonomy less distorted, ‘This is
illustrated in Figure 2 where the infidat distortion leads to shadow prices nssociated with
point § where capital hus o negutive shadow prive,

— Px0)
== P20

Figure 2¢ Negative shadow prices and o highly disorted cconomy




The pereentage tax on capital Is equal to BC Pnims, h, and F wmud rcpm%m o
inerease fn percentage tax on capital In Z as EF/EGSBC/BD, Thus, the increase in
percentage tax on Z has actually led to 2 less distorted economy as the new slmduw prices
associated with point §' are closer t6 point A, This effect Is uasoclamd with fany
countetintuitive results ns the Inm,nss,sl perces Mige 1% m,uwny inerenses the wago rafe
and reduces the rental paid by eaptial users, "The fnereased tax rate also feads (o Inereased
capital labour ratios in both industries, The reason for these results is thut although the
percentage tux on capital In Z has incrensed, the absolute tax has fallen, 'That Is, EF<BC,

IF there is a fuctor with a negative shudow  price theh it is desirable (o produce any
commodity that hus a positive price s long s it requires u high ratio of this factor, In this
case the gain to society fneludes the galn from the vutpug of the new projeet plus the gain
from the withdrawal of the faetor from the existing production where it has a negative
shadow price, This arises from the face that any productive venture with a positive gain is
better than using the factor elsewhiere where it netually reduces the value of output,

Methods

The preceding discussion indicates the importance of developing proeedures to eafenlnte
shadow prices, Two conventional methods by which shudow prices ean be ealeulated nre
mathematieal programming and the produetion function,

The mathematieal programming technigue Involves determining the profit maximising
level of output  subject to the constraints on the availuble inputs,  In this primal
programming problem the value of auiput must equal the sum of the value of all inputs
when these Inputs are valued at their wue opportunity cost, "The problem ean be solved by
forming the Lageangian expression where cuch constraint has assoeinted with it a
Lagrangian multiplier. These Lagrangian multipliers are actually the shadow prices,
The solution to the problem is found by differentinting the expression with respeet to the
Lagranglan multipliers and consteaints, In lnear programming an optimal solution
requires the second derivatives to be positive or negative depending on whether it is
maximisation or minimisation. In nomslinear programming an optinial solatdon ean be
achieved if the Kubn Tucker conditions are satisficd, The Kuhn Tucker conditions denl
with the negatvity and nonnggativity of the derivatives of the Lagrangian expression with
respeet to the constratnts and the Lagrangion multipliers (shadow prices),



For any primal prohlem there exists a dual which ean be construeted with the objective of
cost minimisation, The solution 10 the dual gives the dual variables which are the first
derivative of the negative of the cost mintmum with respest to the particular fctor, That
is, the dual allows ealeulation of the retwn that s due to cuch input in the production
process and thus the dual varinbles represent the change in economic value as quantity
changes by one unit which are the shadow prices and are equivalent to the Lagrangian
multipliers, As meniioned nbove, the negative of these shndow prices represents the
maximum amount by which the objeetive function could be increased if un additional
unit of the resouree were 1o beeome available (Hazell and Norton 1986),

An example is how the shadow prices of inputs ean be caleulated i the production of
wheat which involves land, labour and capital, The availability of these factors Is the
constraint on the level of production, Mathematical programming will determine the
levels of these factess that minimize the input costs while maximising wheat production,
That is, the primal problem will be set up with the objective funetion of maximising
wheat output which is constrained by the availubility of Tand, Iahour and eapital, Tt can be
solved by forming the Lageangian expression where o scparnte Lagranginn multiplier is
assoetated with Innd, labour and capital, Alternatively, the dut can be construeted where
the objective function will be cost minimisation, The dual variahles associated with
land, Tabour und capital ean then be caleulated and the negative of these represent their
shadow priees, This approach is applicable w CPE's even though thelr explicit objeetive
may not be that of profit maximisation, rather it is output maximisation,

The seeond method Tor caleulnting the shadow prices of faetors of praduetion is from the
produetion function, The production funetion gives output as o funetion of its inputs such
as capital and labour, The marginal produgt of each factor is caleuluted through
estimating the parameters of the agpregate production function valued at world prices,
The shadow price of each factor is equivalent to its murginal produet, The First step is to
speeify the production funetion. Regressions can then be run to obtain the elasticities of
output with respeet to the particular factors, The marginal produet (shadow price) of ench
factor is equal w this clasteity multiplied hy the output «fagtor rato, For instinee, iF the
production function Is specilied as
Q= ALKS LD
where Q = output
= enpilal



L=labour
A = constant
b= time which roflocts twlmh,ul pmgtm
and osand 3 ore the clasticities of output with tespect to capi l :md labout respectively,
then the muarginal - produet of eapital Is squal to B (Q/K). while the marghnal produet of
labour is equal o o (/L) (Shujuan 1991), That is, o and 3 are estimated from the
regression and then multiplicd by (he output to capital and lnbour ratlos. '

Tiv estimating the produetion function, there are many factors to consider. Most important
is the specification of the function, Firstly, the factors of production have fo be speeitied
and whether eapiial ineludes everything other than Iabour, Also the relationship between
the fastors needs to be speeified and this con take varlous forms Including linear, Cobhe
Douglas, CES and translog, For example, the Cobb-Douglas function, which was
specified above, fmposes o unitary clasticity of substitution hetween Input pairs whereas
the translog function allows the output elustieities of ¢apital and labour to vary overtime,
That is, the transtog function allows the output elasticity of capital to grow relative to
fabour, In this case the Inereasing weight given to capital would enuse the index of factor
inputs (o rise more mpidly (Shujuan 1991),  There are also other fctors o specify such
as gonstant retuns 1o seale which implies n combined elasticity of the factors with respect
to output equal to one,

Additionnl Obseryations

In caleulating shadow prices for CPE's, & number of additional problems will need to he
addressed Including the various forma ol distortion, data availability and the
appropriateness of o partinl equilibrium approach.

The first aspeet which requires a detailed analysis before calenlnting shadow prices is the
structure of planning and distortions tn the particular CPE, The distortions, both direet
and Indireet, con take various forms, For instanee, conflieting types ol distortions exist
in the Chinese pig market with both taxes and subsidies. The distortions also come from
varfous forms of government, such as food corporations and logal government units,
Caleulation of the shadow prices requires detatled information on ench type of distortion.
There also exists the likelihood of hgh correlations hetween the allocation of eapital and
labour to different commodities by central planning authorities, This eould lead to
problems in econometrie estimation such as multicollinemity.



Another major obstacle in caleulating shadow pricos in any situation is that o obtalning
aecurale data, The two approaches to calenlating shadow prices, the productica function
approach and mathematical programming, requite substantil quantitios off nceurate data,
However, the availability of these data in an aceurate form for CPE's may be quite
limited, For instance, in China the data on fixed assets from cumulative new investment
in suecessive years nre valued at eurrent prices, The data will only be aceurate if’ the
prices of eapital goods remain constant, Also the invesiment data reported in China's
national aceounts include service facilitics such as houses and schools and thus
overestimate the amount of capital used direetly in the production process, The same
problem arises in the data for total Jabour input in state owned industrics s it includes
non-praductive fabour input employed in providing public services, whereas the national
income gencrated from those non=produetive seetors is excluded from total industrial
output. ‘The data therefore overestimate Jabour inpit and undervalues industrial output,
Therelore, some manipulations of the date will be required such us indexing and
decomposition ‘Shujuan 1991), The data may also need to be converted from nominal to
reul values which requires an aceurate index over the approprinte time period, In China,
there exists an index of rural retail prices which ineludes both consumer and agrieulural
producer goods, However, home produced and consumed produets are not included und
since nearly hall’ of all food consumed is home produeed, then the index muy not be very
aceurate,  Also, caleulating shadow prices of traded commodities which ean be estimated
at international prices reguires conversion through the exchange tate, It the exchange rate
is not a true indication, such us the overvaluation of the Chinese Yuon in the 1980
(Johnson 1992), then a shadow exchange rate needs 1o be caleulated,

To obtain the securate data may be extremely difficalt, Although labour figures may be
available for different commodities, there is need to subteaet the unutilised Jabour for
which there may be litte information,  Knowing the availability of the factors of
produetion for any partieular commodity is extremely difficult,  For labour the labour
input could he measured as the number of employees or ns the number of man hours
employed cach year, Capital is typically measured by gross capital stock or investment,
The production level dita may also be difficult to obtain,

A third obstacle is whether or not partinl analysis is satisfuctory, In most cuses reforms in
one seetor will also impact other seetors by aliering the prices of factors of produetion,
That is, the availability of factors of production for various commodities at current prices



will increase or decrease dupandim; on wbi h mmmodi ties are labowr or capital Iniensive,
"To attempt 1o estimate shadow prices under a patdia) cquilibriun approach would only be

appropriate, i the reforms did not impact other sectors, otherwise & general equilibrivm
approach is called for,

It is important to note that, although less complicated, the majority of these provlems Is
also ~ncountered in research pertaining to the measarement of shadow prices in freg
market cconomies, Thus, the two pricing systems shate these methodologleal and data
perplexitics and there are fow fundamental diffetences hetween them,

An Hustrative Example

As diseussed carlier signilicant reforms have taken place in many CPE's and although
China is o exeeption there still exists a high level of coniral planning with highly
distorted priees, This s ilusteated by two major agifeultural industries in Ching, The
grains industry is the largest industry in China, as well as belng the larpest grains Indusivy
in the world, while the pig industry is the nest most important in China,

The Gralns Industry

China's grains markets have undergone signisicant reforms over the previous desade, Tn

the carly eighties when free markets were being set up for farmers who produced shove
quota requirements, steps were taken to make the state markels more responsive to
market forces, These included negotiated prices between the state und the producer for
voluntary above quota deliveries (Sicular 1988), However, various problems arose such
as storage facilities and different quota levels for different regions, Further reforms have
led 1o elimination of the distinetion between quota and above quota deliveries with new
prices being set equal 10 30% of the quotn price plus 70% of the above quota price
{Sieunlar 1988), In relation to urban prices the price of grain was about the only food
price not liberalised in the early cighties but in April 1992 the price of rationed graln was
inereased by 40 per cent in most parts of Ching, However, the real or detuted price of
rationed grain remains at or below its 1978 price and thus significant subsidies sull exist
Uohnson 1992),

The subsidies have led to o shortage of funds with many farmers recently reeelving
TOW's, These distorted prives cannot Tnst Torever if the government is short of fynds,
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prices 1o reach their shadow prices, the rationed price of grain needs to be raised with the
removal of controls on the urban price of grain, ‘This will ullow subsidies to be reduced
with more funds for the government or the procurement price of grain can be raised
(Johnson 1992), 11 the inereused sation price for consumers §s & problem then income
subsidies could he paid which are supesior to priee subsidies as they let the market price
signal the true indieations (o the Tarmers. Steps should ulso be tuken to eliminate the
Targe overhang of monetarised grain ration coupons with expiration dates helag set on
newly issued coupons (World Bank 1991),

The existence of significant subsidies and the previous quota system has also led to
storage faeilities being inundated, The removal of the subsidies, allowing the market to
funetion freely in the pricing of all grains will lend storage 1o being o profitable activity
and ereate an incentive for local villoges and townships to hold stocks as seasonal price
differentials will arise (Johnson 1992), This will also allow Ching to tuke full advantage
of the fluctuations in the international price of grain,

Even though there hus been o dramatic shift towards o market economy in recent years,
the government still believes "that agriculture is the basis of the national economy” and is
thus "reluctint to relinguish control over grain prices and still dominates the purehase and
retail of most graing” (Xinozhong 1992, p4). For instance, there exist price controls for
geains in urban areas although there are no price contrals on grins sold for cansumption
in rural areas or to the lurge wrban popwation that is not registered under the ration
seheme Clohinson 1992). The pricing system for geains currently involves a subsidy to
furmers as the prices paid 1o Tarmers are higher than fixed urban vemil prives for rationed
grains, However, although certain grains muy be subsidised under the ration sehieme,
when the priees are compared with international prices, the farmers may setually be able
10 reeeive higher prices than the subsidised mtion price tJohnson 1992, ), Thus, the
current grains prices siill do not refleet their true vitlues, However, further reforms re to
be undertaken in the grains seetor us part of China's move towards a market eeonoiny
which will lead grains prices towards their shadow prices,

In atempting o estimate the shadow prices for grafns in China three major problems
need to be overcome, These are the existence of varlous markets, the varivi. Setween
regions and the Tack of information on the quality of the grain,
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One of the problems in estimating shudow prices is that there is o mixture of markets,
hoth state planned and free, giving rise to different prices, Even the free market prices
are not 1 true indication of opportunity cost, as they nre not totally free because state
commercial departments through market participation ean exert influence on free murket
trends (Steular 1988), Also, "during the period when there was difficulty In paying for
the grain .., there is ovidence that elther the free markets were elosed down nationally .,
or various governmental units prevented the export of grain from their arca until the
procurement objectives were met” (Johnson 1992, p3). The existence of the various types
of markets ndversely affeets data collection and aceuracy, Thia is, even If they are
chtainable from cach market, the data may be inconsistent and therefore require
manipulation which would inhibit the aeeuraey of the resulting shadow prices,

Another major problem with caleuliting shadow prices in Ching is the varintions between
regions, Different land and elimatic conditions lead to different opportunity cost: of
fagtors of praduction, "The regional differences in the level of development and growth
rates in grain production are substantinl and thus vardous shadow prices will exist for
vatious regions (Cavter and Zhong 1991, There also exist different government policies
for different regions such us the removal of grain subsidies in the Gaungdaong and Fujian
pravinees and the inerease in the prices of rationed grain by 40 per cent in the rest of the
country (Johinson 19923, Loeal economic units tend to provide subsidies for large seale
farms rather than the centeal government as the loeal government units are held
respunsihle for grain deliveries Gohnson 1992}, The variations between regions incrense
the complexity of shadow price ealeulutions, 1t means (hat detailed information is
required from cueh region so the impaet of the reforms on each individual region ean be
estimated, That is, the production function approach or mathematical programming
would reed o be applied separately 1o euch region, The overall impaet of the reforms
will require aggregation of the different shadow prices from different regions and
approprinte weighting of each region's importanee to China's trading partners for the
particular grains.

A further problem is the lack of price differentiuls for quality, This makes the estimation
of the degree of taxation or subsidy difficult as the effeets of quality on price are
unknown (Johnson 1992), As Ching moves towards o murket cconomy und consumer
demands determine production, amore sophisticated marketing system in relation o price
dilferentials for quality will arise, 1t 1s likely that wuniform system will develop neross
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function or nmh«,maﬁca pm;,,mmnﬂn o calculate shudow ;ﬁricw s bmh pmcuduru:
implicitly wumuammoga Is product,

The Pig Industry

The pig market §s the most important market in China afier graing. China has always
been a net exporter of pig and pig meat products, There are two maln types of traders in
the pig markes; private market agents and state run ones. Addiionally there are a-couple
of cosoperatives, but their percentage of the market is small, At present, the private
seetor hus nearly half the market in purc‘lmq i hogs and 83 per cent of the domestic sales
of pork (Bingsheng 1992, p92), There are hardly any business linkuges between the
private and state ran firms as the tate seotor wanis 1o protect itself from the private sector
compelition (Bingsheng 1992, p96). ‘The competition between the private and state
marketing seetor is not on @ par as the state marketing sector is much beter equipped.

The state-run agents are ealled "Food Corporations’ with a separate eorporation for every
provinee and every county and every prefeciure, Bach Jevel has different finctions with
the provinee Jevel responsible for distributing subsidies (Bingsheng 1992), The private
meat traders are muinly farmers and have no modern marketing facilities with no long
distanee wholesale netivities, The majority of private traders bave no division of labour
with all undertaking parchasing, slaghtering and retailing activities,

In hog markets the development of private marketing has led o private taders stopping
Tarmers owside state-run purchasing stations and sometimes offer higher prices. The
degree of price differential and quantity waded tn these markets is unelear (Bingsheng
1992), ‘This ereates significant problems in the caleulation of shadow prices tmplying
that the seeond hest appraach of usig relutive world prices may be necessaty,

The existence of the various types of markets including the co-operatives ingroases the
complexity of shadow price caleulations,  An aceurate sstimation of shudow prices
requires consiswent data from all these markets,

Sinee 1985 there hus been no clissification system for five pigs in wims of quality and
thus the prices contained in the market information from different regions ure not
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payment for quality ereates problem ,
‘uprt‘sdmicm*mm on to caleulate slmdnw pmmp

The cvrruu!y applmd pnlkiaq ol the e»lutcwun ;mdcrs mnsim of price control,
subwnﬁon, taxation and & ration ayslcmg The price polh:y which is aimed at kccping,
congumer prices low and stable Is that of fixed prices at the retail level in the state-run
meat shops, There also exist upper price limits for the privaie retailing activities ut free
markets (Bingsheng 1992), The market price tends to be above the state price hecause
the supply from the state seetor experiences shortages and the supply to the private seetor
is of better guality (Bingsheng 1992),

The subvention policy which is consistent with that of price stability inereuses producer
prices while leaving the consumer price unchanged. The subvention is granted dircetly
and exclusively to the ste meat marketing enterprises in two forms; direet monetacy
subsidies and indireet through coupons. That Is, faemers receive cards from the state
allowing them to buy grains or certain other commodities atlow state prices, Contrary (o
the subvention policy is that of taxation poliey whieh tends to raise the consumer price
and lower the producer prive, ‘The taxes are paid in the marketing process st sisughtering
and ot retafling. In the state sector the fax policy makes state marketing enterprises ask
for more subventon, The government needs to ¢liminate these counteracting policies as
they result in disguising the market signals, It should revert to one scheme of subsidies
that are predominantly used for supporting investment efforts and producer prices only
when substantial surpluses oceur so that furmers have some income stability (Bingsheng
1992),

The differcnt types of taxes and subsidies at different stages of the marketing chuin
increases the complexity of shadow price caleulations, At what stage in the marketing
process the data are colleeted needs to be elearly speeified,
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F Shadow pri ws can be. cale: atcd v g tlm pm;(um on fumtion approach qr mmmmat ull

od e : ' auluﬁons nm !
ramtrpiax asuc as rmmy mmléxitiw mwc w be wmnme, -L m imiud«.. dphlifying the
various forms of disortion, obtmning aceuntes and conslstont data from the various types

of mackets thut may exist for any one commodity and dealing with the differences thut
iy exist hetween regions in the CPB, It does not, however, follow that the Economist's
verdiet om the differences in the pricing systems of CPE's and free market economics Is 1
plausible one,  Distortions fn the two »ystents of pricing appear to differ only in
magnitude but not in content,  The underlying message of this paper s that our
understanding of shadow prices s incomplete if they ure limited to simple pases rellecting
"best use of searce tesources”, Ay urgued by Koopmans (1977), "sccond best use of
rersourees”, wnd “outright waseful uses", deserve equal attention and should be treated as
the other side of the coin,
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