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Fiscal Decentralization: Incentives, Redistribution
and Reform in China

JOHN KNIGHT & LI SHI

ABSTRACT China’s great size and diversity give rise 10 serious principal-agent problems
among tiers of government. The fiscal relationships between central and provincial governments
over the period of economic reform are examined within an agency framework. Provincial
governments have been responsible for most revenue collection and public spending, but they
have done so within the consolidated state budget: central government takes, or gives, the
difference between a province’s revenue collection and expenditure. Five interrelated questions
are posed. Does provincial expenditure depend on provincial revenue collection, t.e. to what
extent are provinces fiscally self-sufficient? How does the pattern of provincial expenditure
relate 10 provincial revenue and tncome level? Is fiscal redistribution equalizing, i.c. to what
extent does central government redistribute revenue from rich to poor provinces? Does central
government’s marginal propensity 1o 1ax the provinces serve as a deterrent to their revenue
collection? Do the arrangements creale greater fiscal instability for central or provincial
governments? The provincial governments retained an tncreasing proportion of their revenue
collected over the reform period, and the extent of fiscal redistribution by the centre from the rich
to the poor provinces correspondingly declined. An tmportant reason for these trends is that
revenue effort was sensitive 10 the various marginal tax rates—mostly high—imposed by
central government on the provinces: the Laffer curve is alive and well and living in China.
This helps to explain the fiscal reforms of the mid-1990s, the effects of which are not yet
discernible.

1. Introduction

China’s vast size has two important implications. First, the wide diversity in natural
resource endowments, population density and physical and human capital has given
rise to great regional economic inequalities (see, for instance, Knight & Song, 1993).
Scecond, with China’s 30 provinces averaging 40 million people, each province is
equivalent to a country in other parts of the world. This means that important issues
of governmental decentralization have to be solved, involving serious principal-agent
problems. The nature of the fiscal relationship between the central and provincial
governments is crucial both for efficiency and for equity. It influences the strength of
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incentives 1o raise government revenue and to promote economic growth, and it
determines the extent of egalitarian fiscal redistribution among provinces.

The principal instrument of financial control over the economy is the state budget
Provincial, city and county governments, which have their own budgets, collect much
of the public revenue and carry out much of the public expenditure. However, in form,
the state budget is consolidated, with provincial, city and county budgets incorporated
into the state budget, and in substance, there is strong central control over both local
taxes and local expenditures falling within the state budget. The fiscal relationships
between the central government and the provincial governments are ad Aoc and subject
to negotiation; in so far as formulae are used, different provinces are subject to different
formulae. Central government has thus dominated in tax-making policy and in the
determination of tax bases, tax rates and revenue-sharing formulae, whereas provincial
governments have been responsible for most tax administration and revenue collection.

In principle, therefore, there is little provincial autonomy in revenue-raising or
expenditure. In practice, however, provincial and sub-provincial governments have
considerable fiscal discretion derived from their administration of the fiscal system. For
instance, they can collect “extra-budgetary” revenue and can grant preferential tax
treatment to enterprises. According to the incentives that they face, provincial govern-
ments effectively decide how much effort they put into revenue collection (World Bank,
1990, pp. 78, 82).

ILocal governments are permitted to retain funds derived from sources other than
their “budgetary” revenue, i.e. the revenue that they collect in accordance with the state
budget. They have full discretion in the spending of these “extra-budgetary” funds.
Most extra-budgetary revenue takes the form of retained profits and depreciation funds
of state-owned enterprises and their supervisory agencies, or of tax supplements, levies
and fees imposed by government departments at various levels (Huang, 1996, p. 657);
the majority of extra-budgetary revenue is used for investment (Agarwala, 1992, pp. 12,
18). The revenue of local governments comprises budgetary plus extra-budgetary
revenue, i.¢. all local sources of funds including profits from public sector enterprises
and collectives owned by the local government. Expenditure similarly includes bud-
getary and extra-budgetary expenditure, i.e. all forms of spending, both current and
capital expenditure. Provincial and local governments in China are not normally
permitted to borrow (World Bank, 1990, p. 87). Even in the case of capital projects,
they rely on revenue or grants, and only to a negligible extent on credit. The surplus of
a provincial government (its collected revenue minus expenditure) thus represents a net
transfer to (if positive) or from (if negative) central government. Throughout this paper,
when we refer to revenue we shall, unless indicated otherwise, mean revenue collected,
1.e. revenue prior to inter-governmental transfers. Revenue is thus not to be taken as the
funds available for spending, which are better measured by expenditure.

Government revenue in China is largely based on indirect taxes and producer taxes.
Over the period 1985-90, when state revenue totalled 22.5% of gross national product
(GNP), indirect taxes (mainly turnover and value added taxes) represented 9.8% and
the profits and taxes of enterprises represented 7.8% of GNP; personal income taxes
were negligible (Wong e al., 1995, p. 48). Until very recently, central government has
directly collected only customs duties and revenue from the enterprises that it owns,
and has generally allowed the provinces to collect the rest directly. Central government
itself carries out expenditures in each province. Such spending is for particular purposes
and activities bearing large externalities, such as defence, research and national invest-
ment projects. It is likely that there is limited substitutability between central
and provincial government spending, although there is overlap at the higher levels

Copyright © 1999. All rights reserved.



Fiscal Decentralization 7

of education and health care and in some forms of investment (Ma, 1997, pp. 10-11).
In any case, the extent of substitutability cannot be examined empirically as central,
government expenditure is not reported by province.

Centre—province fiscal relations have moved through three stages. In the pre-reform
stage, the provincial governments merely collected revenue, handed it over to the
central government and received funds from the central government in accordance with
the state plan. They had no objective function of their own: there was only the plan.
The principal and the agent were as one. In the late 1970s, when China began its
transition from a planned to a market economy, central-provincial fiscal relations
entered a second stage. In order to promote revenue collection in the new conditions,
the central government introduced the revenue-contracting system (caizheng baogan)
which is the subject of this paper. During the second stage the Chinese fiscal system
was decentralized in revenue collection and in implementation of expenditure plans but
centralized in revenue and expenditure policy. Nevertheless, local governments ac-
quired a degree of decentralized power and autonomy with which to pursue their own
objectives. The scope for conflict between different tiers of government gave rise to a
principal-agent problem. Throughout the 1980s there was a series of reforms, each
being intended to strengthen the incentive for provincial governments to collect more
revenue for themselves and for the central government while maintaining an egalitarian
fiscal redistribution among provinces. The key issuc was to find a successful revenue-
raising formula: one which would encourage provincial governments to collect revenue
while at the same time ensuring that the central government could tax the provinces
sufficiently.

The basic structure of central-provincial fiscal relations in the reform era was
framed in 1980. Separate arrangements were adopted for five groups of provinces.
These arrangements are described in Table 1. In 1980 there were 10 provinces on
which the central government implicitly imposed a zero marginal tax rate. Nine poor,
mainly ethnic minority, provinces could retain all the revenue they collected and in
addition receive a lump-sum subsidy from the central government, and one initially
poor but rapidly developing province, Guangdong, was required to pay a lump-sum tax
to the central government. In five provinces the total revenue collected was to be shared
with central government in fixed proportions. The centre’s share varied from 12 to 90%
according to province (Oksenberg & Tong, 1991, p. 24), i.e. the marginal (and average)
propensity to tax the provincial government from its collected revenue ranged from 12
to 90%. In the remaining provinces revenues were shared in more complicated ways,
generally according to revenue source, and in three of these cases subsidies were also
received. In total, 15 of the 29 provinces had a revenue surplus in 1980, i.e. made a net
transfer to central government, and the remaining 14 had a revenue deficit. Although
the system appeared in some cases to be rule-based, in practice there was considerable
and frequent politicking, negotiating and bargaining between the centre and each
province (World Bank, 1990, pp. 80, 90; Oksenberg & Tong, 1991, p. 2).

These arrangements were soon amended: some provinces were accorded fixed
revenue shares, and the shares of the provinces were generally raised in 1982 and
lowered in 1983 in accordance with central government revenue requirements. Sub-
sequent reforms were made in 1985 and 1988, which had the effect of allowing the
provinces to retain a higher share of the revenue they collected. For instance, in the
surplus provinces the average provincial retention ratio (expenditure/revenue) rose from
43% in 1983 to 66% in 1987 and to 87% in 1990 (Table 6 later). The fiscal incentives
facing the provinces appeared to improve over time. In 1980, no fewer than 19
provinces were on some form of revenue sharing or division, whereas in 1985 revenue
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Table 1. Fiscal arrangements for the sharing of revenue between central and provincial
governments in China, 1980-93

1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990-93

Beijing SOR SOR SOR SOR SOR SOR SOR SOR STR STR STR
‘Tianjin SOR SOR SOR SOR SOR SOR SOR SOR SOR SOR SOR
Hebei DR DR SOR SOR SOR SOR SOR SOR STR STR STR
Shanxi DR DR DR SOR SOR SOR SOR SOR SOR SOR SOR
Inner Mongolia GS GS GS GS GS GS GS GS GS GS GS
Liaoning SOR SOR SOR SOR SOR SOR SOR SOR STR S1R STR
Jilin DRS DRS DRS DRS DRS LS .S 1S IS LS LS
Hecilongjiang DRS DRS DRS DRS DRS SOR LT LT LT LT Lr
Shanghai SOR SOR SOR SOR SOR SOR SOR SOR LT LT nr
Jiangsu SOR SOR SOR SOR SOR SOR SOR SOR STR STR STR
Zhejiang DR DR SOR SOR SOR SOR SOR SOR STR STR STR
Anhui DR DR SOR SOR SOR SOR SOR SOR SOR SOR SOR
BFujian IS LS LS LS LS LS LS LS LS LS LS
Jiangxi DRS DRS DRS DRS DRS LS LS LS LS 1S LS
Shangdong DR SOR SOR SOR SOR SOR SOR LT LT LT LT
Henan DR DR SOR SOR SOR SOR SOR SOR STR STR STR
Hubct DR DR SOR SOR SOR SOR ROR ROR ROR ROR ROR
Hunan DR DR SOR SOR SOR SOR SOR SOR GT GT GT
Guangdong LT LT LT LT LT LT LT LT GT GT GT
Guangxi GS GS GS GS GS GS GS GS GS GS GS
Sichuan DR DR SOR SOR SOR SOR ROR ROR ROR ROR ROR
Guizhou GS GS GS GS GS GS GS GS GS GS GS
Yunnan GS GS GS GS GS GS GS GS GS GS GS
Fibet GS GS GS GS GS GS GS GS GS GS GS
Shaanxi DR DR SOR SOR SOR 18 LS 1S LS LS LS
Gansu DR DR SOR DRS DRS LS LS LS LS LS LS
Qinghai GS GS GS GS GS GS GS GS GS GS GS
Ningxia GS GS GS GS GS GS GS GS GS GS GS
Xinjiang GS GS GS GS GS GS GS GS GS GS GS

Sources: Oksenberg & Tong (1991), pp. 24-25; World Bank (1990), p. 89; Agarwala (1992), p. 68.

Revenue accruing Marginal
Notation Definition to province tax rate
SOR Sharing overall revenuc 1o -z
DR Dividing revenue 22,C, 2(1 - )C2EC,
DRS Dividing revenuc and receiving growing subsidy 2,0+ Sye” (1 2)CI2C,
GS Recceiving lump-sum but growing subsidy 0
1S Receiving lump-sum subsidy Cc+S 0
LT Paying lump-sum tax C--T 0 °
ROR Retaining overall revenue C 0
GT Paying lump-sum but growing tax C—Te" 0
Str Sharing target revenue but retaining residual revenue  C — (1 — 2)cpe” 0

Nortes: C - revenue collected by provinee; C, = revenue collected by provinee from source 1375 1, 2, 3 = revenuce
from source I goes to central government, to provincial government, and is shared between them, respectively;
S = lump-sum subsidy from central government; 7= lump-sum tax to central government; R = annual growth
rate; @ = fixed share of revenue collected by provinee: 0 <22 <7 15 = oy, 22, 230 2,570, 207 1, 0<C 23 <7 1,

Copyright © 1999. All rights reserved.



Fiscal Decentralization 9

Table 2. Budgetary revenue col-

lected by central, provincial and total -
government as a percentage of GNP,
1978-96

Yecar Central  Provincial Total
1978 4.85 26.39 31.24
1979 5.72 22.67 28.39
1980 6.30 19.38 25.68
1981 6.40 17.79 24.19
1982 6.54 16.31 22.85
1983 8.23 14.72 22.95
1084 9.24 13.57 22.80
1985 8.56 13.74 22.30
1986 7.63 13.17 20.80
1687 6.16 12.24 18.40
1988 5.19 10.61 15.80
1989 4.86 10.89 15.75
1990 5.34 10.45 15.79
1991 4.33 10.21 14.54
1992 3.68 9.39 13.07
1993 2.77 9.81 12.58
1994 6.24 4.97 11.21
1995 5.69 5.21 10.90
1996 5.42 5.55 10.97

Sources: PRC, MQY¥ (1997), pp. 461, 544;
PRC, 8SB (1997), p. 42.

division had ceased and 15 provinces shared their revenue. In the 1988 reforms most
of these were switched to lump-sum taxation or the sharing of target revenues: only
three provinces remained on a revenue-sharing formula. It is possible, however, that
other provinces perceived an implicit marginal tax rate as a result of their negotiations
with central government. The arrangements introduced in 1988 were rctained, with
only trivial modifications, until the end of 1993.

This account of the fiscal relationship between the central and provincial govern-
ments during the second stage highlights four problems. First, the non-uniform treat-
ment of provinces appeared to be neither efficient nor equitable. Second, the
uncertainty associated with changing rules and bargaining had disincentive cffects on
the revenue collection of provincial governments. Third, the high marginal tax rates
faced by some provinces could be expected to deter revenue collection. Evidence
consistent with such disincentive cffects is provided in Table 2, which shows the
revenue collected by central and local government and by government as a whole,
expressed as a proportion of GNP. The revenue collected by central government
fluctuated during the revenue-contracting period, rising and then falling but always
under 10% of GNP, whereas that collected by provincial governments fell from over
20% to under 10%. Between 1980 and 1993 total budgetary revenue was halved from
26 to 13% of GNP.

A fourth effect of the various reforms was to reduce the share that central govern-
ment received of the revenue collected by the provinces. Table 3 shows central
government post-transfer revenue, comprising revenue directly collected and net trans-
fers from the provinces. Post-transfer revenue fell as a proportion of GNP, from some
13% in 1980 to 4% in 1993, The net revenuc transferred from the provinces collapsed
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Table 3. Central government budgetary revenue as a percentage of GNP, by source,

1979-93
Transfer from provinces
Net revenue as
Total Net a percentage
post- Revenue From To revenuc of revenue
transfer dircctly surplus deficit from collected by
Ycar revenue collected provinces provinces provinces provinces
1979 13.17 4.56 na na 8.61 31.52
1980 13.02 4.52 na na 8.50 35.80
1981 12.78 3.85 na na 8.93 40.70
1982 11.88 5.13 na na 6.75 33.20
1983 11.85 7.06 6.87 2.08 4.79 25.86
1984 11.58 8.66 5.42 2.50 2.92 16.89
1985 11.53 9.67 4.24 2.38 1.86 11.27
1986 9.01 10.70 2.93 3.63 —0.69 —0.04
1987 9.03 8.58 2.73 2.28 0.45 0.03
1988 7.17 7.73 1.59 2.16 —0.56 -0.04
1989 6.68 7.30 1.33 1.95 —~0.62 —0.04
1990 7.15 8.27 1.10 2.22 -1.12 - 0.08
1991 6.93 7.57 1.07 1.70 —0.64 0.05
1992 4.39 3.68 0.64 0.90 -0.26 -2.71
1993 3.80 2.77 0.87 0.69 0.18 1.80

Sources: PRC, MOF (1992), pp. 59, 103, 138, 182, 339; PRC, MOF (1989), pp. 53, 89; PRC, MOF (1993),
pp. 599-642; PRC, MOF (1994), pp. 599-642.
Note: na, not available,

from over 8% of GNP at the start of the 1980s to a slightly negative value at the start
of the 1990s. This fall reflected a sharp reduction in central government taxation of the
surplus provinces. Transfers to the deficit provinces remained fairly constant at about
2% of GNP throughout the 1980s, dipping in the 1990s. The central government net
share of revenue collected by the provinces peaked at 41% in 1981 but had become
effectively zero or negative by 1986.

With a far-reaching reform of tax administration introduced in 1994, China entered
the third stage in the evolution of policy. The centre transferred certain sources of
revenue from the provinces to its own domain. The central government now collects all
shared as well as central government taxes, and local government collects only those
designated as local government taxes (Wong, 1997, pp. 31-37). It is still too early to
evaluate this new system: we concentratc on the second stage of inter-governmental
fiscal relations.

The content and form of our analysis are governed by the limited available
information set. Basic fiscal data are provided in the State Statistical Bureau’s annual
Statistical Yearbook, but detailed information on budgetary and extra-budgetary
finances at the central and provincial levels is to be found only in the Ministry of
Finance’s Finance Statistics, published in 1989 and 1992.2 We have to use the official
definitions, although these are generally not ideal for the purpose (Wong er al., 1995,
pp. 23-25).

In this paper, we address five main questions. Section 2 provides a theoretical
framework to help answer the questions. In Section 3 we ask: Does provincial expendi-
ture depend on provincial revenue, i.e. to what extent are provinces fiscally self-
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sufficient? Section 4 inquires into the pattern of provincial government expenditure and
its relation to provincial revenue and income level. In Section 5 the question becomes:_
Is fiscal redistribution equalizing, i.e. to what extent does central government redis-
tribute revenue from rich to poor provinces? The question in Section 6 is: Does the
marginal propensity to tax the revenue of provinces serve as a deterrent to their revenue
collection, i.e. do central-provincial fiscal relations help to explain the decline in
government revenue as a proportion of GNP? Section 7 asks: Do the arrangements
create greater fiscal instability for central or for provincial governments? Section 8
draws conclusions.

2. The Theoretical Framework

During the period under study the provincial governments served as tax collectors for
central government. In that sense they were the agents of central government. Their tax
collection role allowed them a degree of discretion in their tax effort. Central govern-
ment wished to give the provinces the right incentives to fulfil its fiscal objectives, in
particular to ensure that they did not shirk in their tax effort. In that sense central
government was their principal.

A crucial variable in the design of the incentive structure is the rate at which the
principal taxes the revenue collected by the agent. This can be explored theoretically
using a simple model. Assume that a province has potential revenue (R*) comprising
collected and uncollected revenue (R* = R.+ R,). Assume that there is no collection
cost. Define the province’s retention rate as the ratio of retained to collected revenue:
it therefore retains R, = rR.. The provincial government is assumed to place different
valuations on retained and on uncollected revenues and no value on revenue transferred
to central government (R, = (1 — NR,).

In Figure 1 the budget line R*R* shows potential revenue, to be allocated between
R. and R,.’ Assume initially that all revenue is retained. Given a well-behaved indiffer-
ence map, the provincial government chooses the tangency point x on R*R*, i.e. it
collects revenue R., leaving R, uncollected. The outcome depends on how highly the
provincial government values collected revenue in relation to uncollected revenue at the
margin. Now introduce retention rate r, i.e. central government levies taxes on the
province at the marginal (and average) rate (I —r). The budget line now facing the
province is rR*R*. It chooses the new tangency point y. As drawn, this equilibrium
involves less retained revenue and uncollected revenue (R, R,,) than the initial
equilibrium (R.,, R,,). Both the income effect and the substitution effect are likely to
reduce retained revenue. However, collected revenuc is now greater than it was
previously (R, > R.,). This result is not inevitable, however: sufficiently strong negative
income and substitution effects could produce a new tangency point such that less
revenue is collected.

"The argument can be expressed in terms of the price consumption curve PCC in the
figure. As the tax rate is raised, so more revenue is collected, until m, the minimum
point on PCC, is reached. Any further tax increase reduces R.. Any tax rate greater than
that which produces a budget line passing through point » on PCC involves less
revenue being collected than if no tax were levied. If R*R* passes to the left of point
m, any rate of tax reduces revenue collection.

The implication of this simplified analysis is that central government taxation of
provincial governments does not necessarily diminish their tax efforts. However,
beyond some tax rate the amount of revenue collected by the provincial government
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Figure 1.The revenue incentives for a province.

will inevitably fall. Central government has to discover and choose that tax rate which
will maximize its objective function.

The analysis has been based on the assumption that a constant proportion of
provincial revenue is taxed, i.e. the average and the marginal tax rates are equal. One
way in which the central government can easc its problem is by adjusting marginal
relative to average tax rates. Four cases are illustrated in Figure 2. In case 1, tax sharing
in the proportions » and (1 —7r) as before, the choice of retained and uncollected
revenue for the province is at point & on PCC, with the central government tax equal
to the length &f and collected revenue corresponding to the point f. The other three
cases are all assumed to involve the same average tax rate, implying that the province
is in equilibrium somewhere on the line rR*R*.

In casc 2, the post-tax budget curve R*Q shows the marginal rate of tax to be
decreasing: the province is in equilibrium at ¢, the point of tangency with an indiffer-
ence curve, and collected revenue is shown by point g. Case 3: if the tax imposed by
the centre is lump-sum (equal to the length R*v), the marginal rate of tax is zero and
the province’s feasible set is given by R*wo, where wv is parallel to R*R*. The province
is in equilibrium at the point d on the income consumption curve ICC; collected
revenue is shown by 4. In this case collected revenue must increase as a result of the
1ax, provided that both retained and uncollected revenue are normal goods. Comparing
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Figure 2. The revenue incentives for a province when marginal and average tax rates
differ.

the three cases, it is clear that collected revenue increases as the marginal tax rate is
reduced. Finally, assume that the centre permits the province to retain a lump-sum
(equal to Ou). The feasible set is shown by R*eu. The unconstrained choice is ¢, at the
kink: unless it values transfers to the centre, the province has no incentive to collect
more revenue. Nevertheless, the centre may induce it to choose retention at point d and
collection at point 4. The inducement is the threat of making the province worse off
than at d by renegotiating the tax in the future.

A divergence between marginal and average rates of tax introduces issues of revenue
instability and risk aversion. For instance, a lump-sum tax with zero marginal tax rate
involves greater stability for central government and greater instability for local govern-
ment. If attitudes to risk influence decisions, the optimal incentive structure must take
into account both the level and the variability of revenue.

The principal-agent problem in the Chinese fiscal system corresponds to the
principal-agent problem in the relationship between landlord and tenant in agrarian
societies. The tenant, having discretion over the amount of effort put into farming, can
be viewed as the agent and the landlord as the principal. The problem for the principal
in pursuing his objectives in the absence of perfect control and information is to induce .
the agent to provide the optimal degree of effort by means of contractual arrangements.
Farming is risky and the risks have to be borne by someone. Owing to risk-aversion,
risk-taking normally involves a cost: the cost is minimized if the risks are borne by the
less risk-averse party. Being poorer, tenants are normally more risk-averse than land-
lords. A fixed wage arrangement removes risk-taking from the more risk-averse party,
but it also reduces his incentive for effort. A fixed rent arrangement gives the agent the
maximum incentive for effort but places all the risk on him. The landlord pays the cost
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of this on account of the compensation for risk-taking that prospective tenants implic-
itly seek. Share-cropping may be the optimal arrangement in these circumstances. It
permits the principal to share the risk while maintaining some incentive for effort on the
part of the tenant (see, for instance, Stiglitz, 1974).

Consider the application of this theory to the fiscal relationships between central
and provincial governments in China. Given that provincial governments collect the
revenue, i.e. are the farmers,* there are three solutions corresponding to the landlord-
tenant solutions. One is for the central government to remove the risk from local
governments by allowing them to keep a fixed amount of revenue while itself taking the
residual revenue. Beyond the amount retained by the province, the centre effectively
imposes a marginal propensity to tax of unity: the province therefore has no incentive
to make a tax effort. The second solution is for the centre to take a lump-sum, with the
province holding any residual revenue. Provided that the provincial government expects
to collect more than the lump-sum, it faces a zero marginal tax rate. The incentive for
effort is thus present, the central government has revenue certainty, but it is the
provincial government that bears all the risk. The third solution is revenue-sharing,
either by source of revenue or by division of the total. Provincial government incentives
for tax effort are present, albeit muted, and the risks associated with revenue
fluctuations are shared by both parties.

A possible solution to the principal-agent problem is to reverse their roles, although
that would require asymmetry with respect to the objectives of the agent. Thus, central
government would become the predominant tax collector, and it would then allocate
some of the revenue to the provinces. Provided that central government was as
concerned about provincial government welfare as about its own, there would be no
problem of cliciting optimum tax effort. It would not be necessary for central govern-
ment to maintain a high marginal retention rate, i.e. for provincial governments to
“impose” a low marginal tax rate. The problem of risk-bearing would remain: greater
revenue stability for one party could be achieved only at the cost of greater revenue
instability for the other. However, the problem would be simpler to solve. The risks
could be shared between the principals and the agent according to their degrees of
risk-aversion without the complication that the sharing formula would affect the degree
of tax effort.

A third approach draws on regulation theory, also within a principal-agent frame-
work (Laffont & Tirole, 1993, pp. 55-84). Its advantage over the indifference curve
analysis used carlier is that it can incorporate informational imperfection and asymme-
try. The regulator, in fixing a contract with the person being regulated, faces a trade-off
between the objective of increasing the efficiency and decreasing the rent of the person
being regulated. Like the regulator, the central government, being less well informed
than the provincial government, faces problems of adverse selection (taxable capacity)
and moral hazard (tax effort). The regulator’s “cost plus” contract is equivalent to a
marginal tax rate of unity by the central government: the provincial government has no
incentive for tax effort. A “fixed price” contract is the same as a zero marginal tax rate:
the provincial government can retain all the revenue collected at the margin. A “linear
contract” is equivalent to a fixed marginal tax rate between zero and unity, i.e.
R.=a+ bR, where 0<b<1 and R, is again the transferred revenue and R, the
collected revenue.

Assume inittally that both principal and agent are perfectly informed. In that case
the principal does not face a conflict between effort inducement and tax extraction.
Knowing the taxable capacity of the province, the central government can levy the
optimal fump-sum tax and a zero marginal tax rate (R, = a*). The value of a* depends
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on the centre’s marginal valuation of the province’s retained and transferred revenue
given its expenditure responsibilities.” The trade-off arises when the principal is at an.
informational disadvantage——knowing only the total revenue collected by an agent, not
the contributions made by its tax efficiency and tax effort. Faced with the same tax
formula, tax-efficient provinces are able to mimic inefficient ones while making less tax
effort, or to collect and retain more revenue with the same effort. It can thus be optimal
for central government to offer a menu of incentive-compatible contracts such as
R, =a; + b,R.. An inefficient province—needing to exert more tax effort to collect the
same revenue or, equivalently, placing a higher marginal value on uncollected rev-
enue—has an incentive to choose a low value of a; and a high value of &, whereas an
effictent province opts for the reverse. Thus, we expect less tax-efficient provincial
governments to choose higher marginal tax rates.

A game-theoretic complication arises if, as in the Chinese case, the principal can
change the contract at will. Provinces reveal their degree of tax-efficiency in their
choices from the menu. The central government has the power and the incentive to
adjust transfers accordingly, for instance raising its lump-sum tax on efficient provinces.
A provincial government’s expectation of such behaviour can in turn serve as a
disincentive to its revenue collection. This is referred to by Ma (1997, pp. 48-64) as the
“time-inconsistency problem”.

The optimal tax system should also take account of egalitarian objectives. By taxing
some provinces more heavily than others, and subsidizing yet others, the centre effects
a fiscal redistribution among provinces. Central government is concerned with equaliz-
ing economic welfare per capita. Those provinces with low income per capita are also
liable to have low taxable capacity per capita: in the absence of fiscal transfers, public
expenditure would mimic private income. Central government’s objective function
places greater value on fiscal resources allocated to provinces with lower income per
capita. It might, for instance, wish to equalize public spending per capita or even to
achieve a higher level in poorer provinces. The greater its degree of inequality aversion,
the greater the optimal dispersion of tax burden that the centre places on the provinces,
according to their income per capita. However, such equity objectives involve a
trade-off against efficiency objectives. For instance, the attempt to raise average tax
rates on richer provinces is liable, at least eventually, to diminish their revenue
collection.

A theoretical model that attempted to encompass all four approaches would consti-
tute a paper in itself. However, the following insights are available from our discussion.
Central government taxation of provincial government revenue does not necessarily
result in reduced collection, even when the marginal and average tax rates are the same.
The provincial government is more likely to increase its revenue collection, in response
to central government taxation, the lower is the marginal relative to the average tax rate.
When the centre is imperfectly informed, it faces a trade-off between provincial revenue
collection and central revenue extraction. It can have an incentive to offer a menu of
revenue contracts, such that provinces with lower revenue-raising capacity opt to be
taxed at higher marginal rates. However, the central government has a more complex-
objective function than can be incorporated into our indifference curve analysis or into
the framework of regulation theory. The dispersion of revenue over both time and space
is also relevant. Government is concerned not only with the distribution of revenue
between principal and agent, but also with revenue fluctuations and the corresponding
incidence of the associated risks. Through the differential taxation of provinces it is
concerned to effect fiscal transfers from rich 1o poor provinces. However, the pursuit of
these objectives is liable to be constrained by considerations of efficiency.
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3. Does Provincial Expenditure Depend on Provincial Revenue?

In this section, we examine how a provincial government’s expenditure is related to the
revenue that it collects. We do so for three years: 1983 (the earliest year for which full
data were available), 1987 and 1990 (the latest year). Table 4 shows three equations:
budgctary expenditure (BE) as a function of budgctary revenue (BR), extra-budgetary
expenditure (EE) as a function of extra-budgetary revenue (ER), and total expenditure
(E) as a function of total revenue (R), all expressed in yuan per capita. The three
equations arc of the form E = g + bR. Recall that the surplus of a province, i.e. its net
transfer to the centre, is T= R - E. Thus, the net transfer to the centre increases with
provincial revenue (and, in the case of a deficit province, the net transfer from the
centre decreases) provided that 6<1. In principle, we should deduct from the net
transfer any direct central government expenditure in a province in so far as it benefits
the province. However, the generally low degree of substitutability between central and
local government expenditure means that our inability, through lack of data, to make
this adjustment is not serious.

The cquations in Table 4 arc generally well determined and have significant
coefficients. Consider, first, the state budget. The coefficient of revenue within the state
budget rose from 0.12 in 1983 to 0.30 in 1987 to 0.47 in 1990. Inidally, on average
only 12% of additional budgetary revenue collected by the province was spent by the
province and 88% accrued to central government. Seven years later no less than 47%
of additional budgetary revenue was retained and spent by the province. In the case of
extra-budgetary funds the cocfficient exceeded 0.87 in each ycar and reached 0.97 in
1990. Although it was significantly below 1.0 prior to 1990, the difference might have
arisen simply because annual expenditure does not adjust {ully 1o annual fluctuations in
revenue. Basically, whatever extra-budgetary revenue is collected will be spent. The
coefficient of total revenue is a weighted average of the BR and ER coefficients. The
coefficient b on R rose from 0.31 in 1983 to 0.53 in 1987 t0 0.72 in 1990. Increasingly,
the expenditure of provincial governments was permitted to respond to their revenue,
and a declining proportion of their revenue was transferred to the centre.

In 1987 the combined budgetary expenditure of the provincial governments was
97% of their combined budgetary revenue Therefore, in so far as the budgetary revenue
and expenditure of ecach province did not coincide, the associated surpluses and deficits
largely represented inter-province fiscai redistribution. The situation was changing
rapidly, however: in 1983 aggregate BE was 74% of aggregate BR, and in 1990 it was
107%. In 1983 there was, in addition to inter-province redistribution, a net transfer
from the provinces to the centre, whereas in 1990 the net transfer went the other way.®

There are three main reasons why the provinces have retained an increasing
proportion of the revenue they collect. One is the growing importance of extra-
budgetary revenue in total revenue. In 1978 extra-budgetary revenue represented 19%
of the total, and in 1983 it was 41%. Its importance grew to 45% in 1987 and to 46%
in 1990 (T'able 5).

Under the lump-sum contract system, the marginal rate of tax was unity if the target
was not achieved and zero for revenue in excess of the target. An important question,
therefore, was: Which marginal rate of tax did a province perceive itself to face? In its
concern to provide revenue collection incentives, central government may have set low
targets. In this way, Beijing may have produced a downward bias in the growth of
revenue transfers to the centre from those provinces facing lump-sum target taxes.

"The third reason concerns the increasing cross-section responsiveness of budgetary
expenditure to budgetary revenue. This is to be explained in terms of the
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Table 5. Provincial budgetary, extra-budgetary and

total revenue as a percentage of GNP, 1978-92 .
Revenue Extra-budgetary
revenuc as
Extra- percentage
Year Budgetary budgetary Total of total
1978 26.48 6.41 32.88 19.50
1979 22.66 7.52 30.17 24.93
1980 19.38 8.17 25.96 31.77
1981 17.79 8.34 26.13 31.92
1982 16.31 10.03 26.34 38.09
1983 14.72 10.20 24.93 40.93
1984 13.57 9.96 23.53 42.35
1985 13.74 9.94 23.69 41.99
1986 13.17 10.01 23.18 43.17
1987 12.24 10.04 22.28 45.07
1988 10.60 9.74 20.35 47.87
1989 10.89 9.38 20.27 46.27
1960 10.46 8.79 19.25 45.68
1991 10.21 8.60 18.80 45.72
1992 9.39 8.06 17.45 46.17

Source: PRC, MOF (1997), pp. 461462, 467.

Notes: The data for extra-budgetary revenue before 1982 are not
available. The figures before 1982 arc cstimated by using the ratio of
provincial extra-budgetary revenuc to national extra-budgetary revenuc
in 1982.

fiscal reforms. Table 6 distinguishes the 12 deficit provinces (excluding Tibet) and the
16 surplus provinces, but otherwise corresponds to Table 4. Consider first the deficit
provinces. The coefficient b, showing the response of BE to BR, i.e. the marginal
retention ratio, for this group rose from —0.3% in 1983 to 0.79 in 1987 and to no less
than 1.18 in 1990. Initally, the deficit provinces that collected least revenue per capita
were more than compensated, enabling them to maintain the highest expenditure per
capita. The sharp reversal of sign between the years spanning the 1985 fiscal reform
reflects an exogenous paring of lump-sum subsidies, while permitting the deficit
provinces to keep and spend all the revenue they collected. Until 1990, however,
budgetary revenue was a poor predictor of budgetary cxpenditure for the deficit
provinces. The coefficients imply that the marginal tax rate that central government
applied to provincial revenue swung from exceeding 100% in 1983 to being negative in
1990. The average retention rate (BE/BR) was well in cxcess of unity throughout,
reflecting their budget deficits, but declined from 2.14 in 1983 to 1.58 in 1990.

In the subsample of surplus provinces the coefficient & on BR rose from 0.14 in
1983 to 0.32 in 1987 and to 0.51 in 1990, all three coefficients being significant at the
1% level. Moreover, revenue could explain an increasingly large proportion of the
variance in expenditure. These marginal retention rates for the surplus provinces were
less than their average retention rates: 0.43, 0.66 and 0.87, respectively. Whereas
central government imposed substantial marginal tax rates—as much as 86% in 1983
and still 49% in 1990—average tax rates were lower than their marginal counterparts.
Although central government policy was moving in the right direction, it is possible that
marginal tax rates on the surplus provinces were high enough to serve as a deterrent to
their revenue collection throughout the 1980s.

Copyright © 1999. All rights reserved.
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Table 6. Budgetary expenditure per capita as a function of budgetary
revenue per capita, 1983, 1987 and 1990: the fiscal deficit provinces and
the fiscal surplus provinces

Dependent variable:
budgectary expenditure per capita (BE)

1983 1987 1990
Deficit provinces
Intercept 112.709 101.307 60.657
Budgctary revenuc per capita (BR) —0.385 0.787 1.178*
Adjusted R -0.094 -0.010 0.190
F-value 0.05 0.89 3.58
Mean of dependent variable 95.500 178.000 238.067
Mean of independcent variable 44.667 97.500 151.167
Average retention ratio (BE/BR) 2.138 1.826 1.579
N 12 12 12
Surplus provinces
Intercept 59.940%* 91.436** 102.757**
Budgetary revenue per capita (BR) 0.136** 0.320** 0.507**
Adjusted R° 0.386 0.710 0.791
F-value 10.41 37.72 57.69
Mean of dependent variable 87.563 177.313 245,125
Mecan of independent variable 203.688 268.625 280.938
Average retention ratio (BF/BR) 0.430 0.660 0.873
N 16 16 16

Saurces: PRC, MOF (1992), pp. 195-243, 336-337; PRC, MOF (1989), pp. 111, 113,
170 171,
Notes: **Statistical significance at the 1% and *at the 5% levcl.

Table 5 helps to explain why these changes in the fiscal formulae took the form they
did. It shows that the extra-budgetary revenue of the provinces rose rapidly as a
proportion of GNP between 1978 and 1983 and thereafter remained roughly 10% of
GNP. By contrast, their budgetary revenue fell sharply prior to 1983 and then
continued to fall, from 15 to 10% of GNP, between 1983 and 1992. Central govern-
ment therefore had to allow the provinces to retain an increasing part of their budgetary
revenue over this period.

4. The Pattern of Budgetary Expenditure

How is the pattern of provincial budgetary expenditure related to its level? And how is
it related to the level of income per capita in the province? We explore these questions
in Table 7, which shows four categories of budgetary expenditure as functions of total
budgetary expenditure and of income per capita. All variables are expressed per capita
and in logarithms. The equations are estimated for two years (1983 data are not
available), but the differences between 1987 and 1990 are not substantive. The four
expenditure categories correspond broadly to physical capital formation, human capital
formation, social welfare and administration.

We express cach expenditure category as a function of total expenditure and as a
separate function of income. Since total expenditure depends on income (Section 5),
the second function is a reduced form.” In the expenditure equations the intercept
terms are positive for administration and negative and significant otherwise. All the
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Figure 3. Provincial expenditure per capita as a function of income per capita.

coefficients on expenditure are significantly positive but they are highest (above 1.2) for
investment and lowest (below 0.6) for administration. The provinces with high bud-
getary expenditure per capita thus achieve relatively high public investment per capita.
Expenditure on administration appears to be unrelated to income per capita. Other
expenditure categorics have negative intercept terms and positive coefficients on the
income variable. The most income-elastic expenditure is welfare and subsidies, closely
followed by investment. The coefficient implies that, at their (geometric) mean values
(1267 yuan for income and 48 yuan for investment) in 1990, a rise in income per capita
of 100 yuan raises public investment by 3.2 yuan. It would appear, therefore, that the
richer provinces can benefit from a virtuous circle associated with higher public
investment per capita.

5. Is Fiscal Redistribution Equalizing?

Is the redistribution of revenue among provinces egalitarian? To answer this question
we relate the provincial government revenue, expenditure and transfer per capita by
province (R, E and S, respectively) to mean household income per capita by province
(Y) in the three years. The equations are linear, of the form R=a,+ Y, E= a, + b)Y
and T=R—-—E={a; —a)+ (b —byY.

The upper scction of Table 8 shows the expenditure equations. The coefficient of
Y in the equations predicting BE is scen to rise consistently over time, and in the
equations predicting EF it is higher for the last two years than for the first. This mecans
that the response of E to Y rose from 0.22 in 1983 to 0.31 in 1987 and 1990, a result
illustrated in Figure 3. Richer provinces enjoy more public spending: an increase in
income per capita of 100 yuan raises public expenditure per capita on average by over
30 yuan. The discrepancies in public spending between rich and poor provinces grew
over the 1980s.

The cquations predicting revenue, shown in the middle section of the table, tell a
different story. The coefficient of Y in the BR equations falls consistently over time,
whereas in the ER equations it remains at roughly 0.2. The response of R to Y thus falls
over the 1980s, from no less than a remarkable 0.69 in 1983 to 0.58 in 1987 and to
0.43 in 1990 (seec also the declining slope in Figure 4). The amount of revenue
collected by a province was initially highly sensitive to its income, but became much
less so over time. Thus, the income-elasticity of provincial revenue, in particular
provincial budgctary revenue, fell over the period.

Copyright © 1999. All rights reserved.
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Figure 4. Provincial revenue per capita as a function of income per capita.

The third section of Table 8, which predicts the surplus of collected revenue over
expenditure as a function of income, is implicit in the first two (since T= R — E). As
there is hardly any relationship between Y and E7, the sharp fall in the coefficient of
Y in the equations predicting T mirrors that in the equations predicting BT. Figure 5
illustrates the transformation: the response of 7 to Y fell consistently, from (.47 in 1983
t0 0.27 in 1987 and to 0.12 in 1990. Remarkably, in the first of these years the marginal
propensity of the central government to tax the household income per capita of a
province was almost one-half. By the last year, on average the centre took only 12% of
any increase in provincial income per capita. It is clear from the negative intercepts in
Figure 5 that the richer provinces experienced higher average ratios of central govern-
ment taxation per capita to income per capita than did the poorer provinces.

Another way of measuring the extent to which fiscal intervention by central
government has an equalizing effect on the distribution of income among provinces is
by examining the Gini coefficient of income pre- and post-intervention (Table 9).
Pre-intervention income (Y)) is the factor income per capita and post-intervention
income (Y>) is Yy — (R— E), where R E is the net taxation per capita by central
government of revenue collected by the province. The table also shows the Gini
coefficients of provincial revenue and expenditure per capita (R and E, respectively).

The pre-intervention inequality of income per capita among provinces, as measured
by the Gini coefficient, fell consistently. It was 0.31 in 1983 and 0.27 in 1990. By
contrast, the post-intervention Gini coefficient rose slightdy, from 0.23 to 0.25. Thus,
the equalizing effect of fiscal intervention by central government grew weaker over the
period. Intervention reduced the Gini coefficient by 0.08 in 1983, by 0.04 in 1987 and
by only 0.02 in 1990. This was the net outcome of two countervailing forces. On the -
one hand, the inequality of budgetary expenditure declined over the 7 years, {from 0.32
to 0.28. This would tend to benefit poor provinces relative to the rich. On the other
hand, the inequality of budgetary revenue per capita diminished much more rapidly,
from 0.59 to 0.38. This would favour the rich provinces relative to the poor. The net
effect was a sharp reduction in the redistributive role of central government.

1t is important to know whether the richer provinces faced higher marginal rates of
tax on the revenue they collected. Where the marginal retention rate () is defined as

Copyright © 1999. All rights reserved.
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Figure 5. Provincial net transfer per capita to central government as a function of income
per capita.

the proportion of additional revenuc that a province can retain, the marginal tax rate is
(1 — . We relate the marginal retention rate to the income per capita of provinces
(Table 10). We do so for the 3 years in which marginal retention rates can be calculated
for all provinces from our knowledge of the fiscal rules, 1985-87; this restrictive and ad
hoc procedure is imposed by the information set.

The coefficient on income was negative and significant in cach year. Thus, in 1985
a rise in income per capita of 100 yuan (mean incomec 826 yuan) would have lowered
the retention rate by three percentage points. If a province with income per capita equal
to that of the third poorest province were to raise its income to that of the third richest
province, according to the 1985 equation its marginal retention rate would fall from
103 to 52%. Between 57 and 70% of the variance in retention rates could be explained
by the income variable. There is indeed a powerful positive relationship between the

Table 9. Mcasures of income and fiscal intervention: province analysis, 1983,
1987 and 1990, mecan values and Gini cocfficients

Mean values Gini cocfficients
1983 1987 1990 1983 1987 1990
Pre-intervention income (Y)) 595 1008 1470 0.313 0.294 0.272
Post-intervention income (Y5) 544 977 1488 0.235 0251 0.251
Revenue (R) 222 353 421 0.507 0.445 0.378
Budgetary revenue (BR) 136 195 225 0.587 0.471 0.379
Extra-budgetary revenue (ER) 86 157 196 0.416 0.422 0.388
Expenditure (E) 171 322 439 0.349 0.340 0.315
Budgetary expenditure (BE) 91 178 242 0.322 0.291 0.276
Tixtra-budgetary expenditure (EE) 80 144 196 0.402 0.419 0.381
N 28 28 28 28 28 28

Sources: PRC, MOF (1992), pp. 195-243,336-337; PR, MOF (1989),pp. 111,113,170 171;PRC,
SSB (1988), p. 55; PRC, §8B (1991), p. 31.
Note: All basic variables arc expressed in per capita terms.
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Table 10. The marginal rate of retention of budgetary revenue as
a function of income per capita, by province, 1985-87: regression
analysis

Dependent variable:
marginal retention rate (r)

1985 1986 1987

Intercept 104.544** 110.039** 112.821**
Income per capita (Y) —0.028** - 0.020** 0.027**
Adjusted R* 0.566 0.653 0.700
F-value 36.162 51.743 60.537
Mcan of dependent variable 81.207 83.744 84.96G8
Mcan of independent variable 826.464 902.107 1031.464
N 28 28 28

Sowrces: PRC, SSB (1988), p. 34; World Bank (1990), p. 89; PRC, MOF (1989},
p. 170; PRC, MOF (1992), p. 348.
Note: **Statistical significance at the 1% and *at the 5% level.

income level of a province and central government taxation of its marginal revenue.
Richer provinces have less incentive to collect additional budgetary revenue than do
poorer provinces. It is notable that the positive relationship observed contradicts the
prediction for incentive-compatible revenue contracts derived from regulation theory.
In so far as income per capita is a measure of revenue raising capacity, poorer provinces
should, in theory, face higher marginal propensities to tax.

Table 11. Annual growth rate of budgetary revenue per capita as a function of annual
growth rate of income per capita and the marginal retention rate, by province, 1985-87:
regression analysis

Dependent variabie: growth rate of
budgetary revenue per capita

1985--87 1985 1986 1987
Intercept 6.891 8.800 7.364 13.071**
Annual growth rate of income per capita 0.362 0.532 0.782* 0.265
Retention rate

1985-87 0.236**

1985 0.324**

1086 0.178**

1087 0.249**
Adjusted R* 0.277 0.269 0.282 0.611
F-value 13.170 5.961 6.311 22.195
Mcan of dependent variable (o) 17.523 24.913 15.719 12.026
Mcan annual growth rate of income per capita (%)  13.098 13.911 10.441 14.941
Mean retention rate (%o) 83.316 81.207 83.744 84.998
N 84 28 28 28

Sources: World Bank (19903}, p. 89; PRC, SSB (1988), p. 55; PRC, MOF (1992), p. 348; PRC, MOF (1989),
p. 170.

Notes: **Statistical significance at the 1% and *at the 5% level. The retention rate r = 100 BE/BR, subjecttor=< 1.
The period 1985 -87 contains pooled data, with 3 X 28 obscrvations.
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6. Is the Marginal Propensity to Tax a Deterrent?

Does the marginal propensity of central government to tax the provinces serve as'a
deterrent to provincial revenue-raising? The following set of results suggests that this
may be the case under the revenue contracting system, which operated from 1980 to
1993:

(1) The budgetary revenue, and also the total revenue, collected by provincial govern-
ments fell sharply as a proportion of GNP over the period under study (Table 2).

(2) Many provinces faced high marginal tax rates, especially in the early part of the
period (Tables 1 and 6).

(3) The richer provinces were generally subjected to higher marginal tax rates and
therefore may have had a greater disincentive (Table 10).

(4) Inter-province analysis showed that the responsiveness of provincial revenue collec-
tion to income per capita declined over the period (Table 8).

In Section 2 we showed theoretically that an increase in the tax imposed by central
government need not cause provincial governments to reduce their tax collection. Even
a high tax rate could increase revenue collected if the province valued its retained
revenue sufficiently highly. However, two important features of the fiscal system in
China make it more likely that central government deters budgetary revenue collection
by the provinces. One is the possibility of substituting extra-budgetary revenue (all of
which is retained) for budgetary revenue. The most important component of extra-bud-
getary revenue is the post-tax profits of enterprises owned and managed by local
governments. A decrease in budgetary revenue collection can thus involve a corre-
sponding increase in extra-budgetary revenue. It has been argued that fiscal incentives
did indeed cause local governments to divert resources from budgetary to extra-bud-
getary channels (Hofman, 1993, p. 212; Wong, 1991, pp. 694, 708). Second, not all
enterprise profits appear as provincial extra-budgetary revenue. Thus, diminished
taxation of enterprises, for instance in the form of investment incentives, may have
valued consequences such as higher enterprise investment, more rapid local economic
development and higher provincial government revenue in the future. The deterrent
hypothesis is worth testing.

Our concern is to examine the relationship between the growth of budgetary
revenue per capita and r, the marginal retention rate, where (1 —r) is the marginal tax
rate of the central government. We need to study the years 1985-87, when r can be
readily measured. Before 1985 and after 1987 fiscal arrangements were too complicated
to measure marginal as opposed to average values. During the period to be examined
there were 16 surplus provinces and 13 deficit provinces. All of the surplus provinces
except Guangdong shared their overall revenue with central government. For these 15
the marginal retention rate was equal to the ratio of budgetary expenditure to budgetary
revenue. In the 13 deficit provinces and Guangdong the marginal tax rate was zero, i.e.
the marginal retenticn rate was put at unity.

In Table 11 we show growth as a function of both tax effort and the growth of the
tax base: 4 In BR=a+ br+ 4 In Y. The coefficient on growth in provincial income per
capita over the year (4 In Y) is positive but generally not significant. By contrast, the
coefficient on a province’s marginal retention rate (r) is in each case not only positive
but also large and highly significant. The pooled equation implies that, ceteris paribus,
if the retention rate were raised by 10 percentage points, budgetary revenue collection
would grow 2.4% more rapidly over the year. An increase in the retention rate by one
standard deviation raises the annual growth of budgetary revenue on average by 7.7
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Table 12. Annual growth rates and fluctuations in budgetary revenue and
expenditure of central and provincial governments, 1979-91 and 1983-91

Average annual Average annual
percentage percentage
growth rate standard error
BR BE BR BE N
1979-91
Central government 19.9 7.6 22.7 9.4 1
Provincial governments 8.5 13.7 10.7 14.8 28
1983-91
Central government 14.4 11.4 15.4 3.5 1
Provincial governments 14.8 15.6 6.5 9.2 28
of which: lump-sum arrangements 18.6 16.0 6.9 8.6 16
sharing arrangements 9.8 15.3 6.0 10.0 12

Sowrces: PRC, MOF (1992), pp. 59, 103, 138, 182; PRC, MOF (1989), pp. 53, 89.

percentage points in 1985, 4.2 percentage points in 1986, 5.8 percentage points in
1987 and 5.5 percentage points in the period as a whole. If the province with the third
lowest retention rate (Jiangsu) were raised to the third highest position (100% reten-
tion) the annual percentage increment in the growth of budgetary revenue would be:
13.0 in 1985, 7.1 in 1986, 10.0 in 1987 and 9.4 overall. These results constitute
persuasive evidence that the marginal tax rate levied by the central government on the
budgetary revenue collected by provincial governments has a powerful effect on their
incentive and efforts to collect additional budgetary revenue.

This result is all the more impressive because we do not expect the amount of
revenue collected by a provincial government to depend solely on the incentives that
the provincial government itself faces. Its revenue should depend also on the set of
incentives that it gives to subordinate local governments. The principal-agent problem
between central and provincial governments arises again between provincial and sub-
provincial governments. Part of the reported provincial government revenue is collected
by and derived from local governments. The amount of revenue that they collect, and
thus the amount that accrues to the provincial government, depends on the fiscal
incentives that they in turn face. To regard provincial government as an independent
agent, and to ignore its role as a principal itself trying to influence agents, is to simplify
the analysis. However, an analysis of intra-province fiscal relationships would require a
separate paper. We rest content that the marginal tax rates faced by provincial
governments are indeed found to be important.

It is not only actual but also implicit marginal tax rates that serve as a deterrent.
These can be perceived even in a system of lump-sum taxes and zero marginal tax rates:
“... every effort by the central government to raise the revenue-GNDP ratio and the ratio
of central/local shares in the budget has been met by strategic responses by local
governments, who anticipate that increased collections will invite imposition of a
greater remittance quota in the next round” (Wong ez al, 1995, p. 127).

7. Which Governments Bear the Risks?

There are two measures of fiscal instability: fluctuations in revenue collected and
fluctuations in expenditure. The former is an indication of the potential instability of
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Table 13. The incidence of risk-bearing transferred from central to provincial
governments, 1983-91: regression analysis “

Dependent variable: percentage
standard crror of BE minus percentage
standard error of BR (RT)

Intercept 1.619 3.961%** 3.526**
Income per capita of province in 1987 0.001 0.0003
Lump-sum provinces - 2.306% - 2.101
Adjusted R? 0.003 0.072 0.038
F-value 1.088 3.083 1.530
Mean of dependent variable 2.643 2.643 2.643
N 28 28 28

Sources: PRC, MOF (1992), pp. 59, 103, 138, 182; PRC, SSB (1988), p. 55.
Nates: ***Statistical significance at the 1%, **at the 5% and *at the 10% level. The dummy variable
represents the 16 provinces on lump-sum contracts (the omitted 12 having revenuc-sharing arrangements).

expenditure in the absence of inter-governmental transfers,” whereas the latter is an
indication of the actual instability of post-transfer funds available for spending. We
argued in Section 2 that the institutional arrangements for inter-governmental transfers
can shift instability from one tier of government to another. In a market economy in
which risk has a marketable cost, the burden of risk-bearing is transferred to the less
risk-averse party.

Do fiscal transfers have the effect of shifting the burden of risk-bearing from one
government to another? We explore this question in two ways: shifts between provincial
and central governments, and shifts among provincial governments. We estimate a
regression equation of the form In X = a + bz, where X is revenue or expenditure over
the period 1979-91 or 1983-91 and ¢ is time in years. The coefficient & is the estimated
proportionate average growth ratc of X. The standard crror of the estimate, i.c. the
proportionate standard error of X, is our measure of the extent of fluctuations around
the exponential time trend.

We see from Table 12 that, over the period 1979-91, central government had a
faster growth rate of collected budgetary revenue but a stower growth rate of budgetary
expenditure than did the provinces as a group. Similarly, whereas the percentage
standard error of BR was greater for central government, that of BE was lower. The
Auctuations in BR cxceeded those in BE by 13.3 percentage points for central govern-
ment, and fell short by 4.1 percentage points for the group of provincial governments.
Thus, fiscal transfers had the effect of stabilizing the public expenditure of the centre
and destabilizing that of the provinces.

The same information could be calculated for cach province for the period 1983
91. All provinces fell short of central government in the percentage standard error of
BR but cxceeded central government in the percentage standard error of BE. In 21 of
the 28 provinces, BE was more unstable than BR. The destabilizing effect of inter-
governmental transfers was widespread among provinces.

Table 12 also divides the provinces into two groups: those with lump-sum transfer
arrangements and those with revenue-sharing or revenue-dividing arrangements. The
criterion is whether a province faced a lump-sum tax or subsidy in most of the 9 years
1983-91. The lump-sum provinces did much better in their growth of collected
revenue. Morcover, their instability of BE exceeded that of BR by only 1.7 percentage
points, compared with 4.0 percentage points for the other provinces. Can
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more be said about the incidence of risk-bearing among provinces? We define RT, our
measure of the extent of risk transferred, as the percentage standard ¢ ror of budgetary
expenditure minus the percentage standard error of budgetary revenue. RT is the
dependent variable in Table 13. It bears little relationship to income per capita: the
coefficient is positive but not significantly different from zero. However, it does depend
on the type of revenue contract: the dummy variable representing provinces on
lump-sum contracts has a significantly negative coefficient. Thus, more risk-bearing is
transferred to the sharing provinces than to the lump-sum provinces. The intuition
behind this result is that the lump-sum provinces generally receive subsidies. Their
funds available for expenditure (collected revenue plus lump-sum subsidies) are less
variable than is their collected revenue alone.

The inter-governmental fiscal arrangements have involved a transfer of risk-bearing
from the centre to the provinces. Was this transfer efficient? There are reasons to
believe that provincial and central governments have different attitudes to risk. On the
one hand, because not all revenue fluctuations of the provinces are covariate, central
government is capable of pooling risks: it should be less risk-averse on this account. On
the other hand, central government has macroeconomic objectives and responsibilities
not held by provincial governments, and these may provide an additional reason for
central government to value revenue stability. In the absence of a market which could
be predicted to locate risk-bearing with the less risk-averse party, the transfer of risk is
better recognized than judged.

8. Conclusions

The theoretical and empirical analysis has suggested the following answers to the five
main questions posed in this paper:

(1) In the early 1980s less than a third of additional provincial revenue was retained
and spent by the provinces, whereas by 1990 the proportion had risen to more than
two-thirds. The increase was due to the growing importance of extra-budgetary
revenue and the tardy growth of budgetary revenue, itself related to the high
marginal tax rates imposed on the surplus provinces, which were generally also the
richer provinces.

(2) Richer provinces enjoyed more public spending, especially in the later part of the
period under study. In 1990 the marginal propensity for provincial governments to
spend as provincial household income rose was about one-third. The pattern of
budgetary expenditure is related both to total budgetary expenditure and to
income. Investment is the most sensitive form of expenditure: it would appear that
the richer provinces can benefit from a virtuous circle associated with higher public
investment per capita.

{3) The amount of revenue collected by provincial governments was initially remark-
ably sensitive to their income levels but had become less so by 1990. The marginal
propensity to contribute a surplus, i.e. to transfer funds to central government,
decreased from one-half to one-eighth over the 7-year period. The inequality of
pre-intervention income per capita among provinces fell over the period, whereas
post-intervention inequality rose. Inter-government transfers reduced the Gini
coefficient substantially in 1983, but negligibly in 1990. Thus, the equalizing role
of fiscal transfers among provinces became weaker over time.

{4) Thec marginal tax rate levied by the central government on the budgetary revenue
collected by provincial governments has a powerful negative effect on their incen-
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tives and efforts to collect additional budgetary revenue. The Laffer curve would
appear to be alive and well and living in China. “

(5) The effect of intra-government transfers has been to shift the burden of risk-bear-
ing from the central government to the provincial governments and, among
provincial governments, towards the revenue-sharing provinces.

Our evidence suggests that central government was faced with a trade-off. On the one
hand, it wished to tax the provinces so as to redistribute revenue among them and to
achieve its own spending objectives. On the other hand, it wished to limit its taxation
of the provinces so as not to discourage them from collecting revenue. The Chinese
government improved the trade-off in various ways. First, it moved from the revenue-
sharing or revenue-dividing arrangements for non-poor provinces in 1980 to lump-sum
taxation arrangements for almost all provinces in 1990. Second, it moved from
negotiated lump-sum taxation towards formula-based lump-sum taxation, dependent
on target growth rates of provincial revenue, for a number of provinces. By this means
it attempted to avoid the disincentive effects of perceived implicit marginal tax rates.
Finally, in its most radical reform, introduced in 1994, it ended the revenue contracting
system by transferring most sources of revenue from the provinces to its own domain.
The new system required a transfer of funds from the centre to the provinces, based on
a formula yet to be developed; in the initial years it was based on previous expenditures
(Arora & Norregaard, 1997, p. 22).

There is a large literature on optimal tax assignment and the principles of fiscal
transfers among tiers of government, in which considerations of informational advan-
tage, externalities, inequality, horizontal competition and the political process are
prominent (surveyed by Oates, 1994, and Heady, 1997, pp. 61-82). We consider the
merits of the latest fiscal reform merely by comparison with the revenuc-contracting
system and only from two perspectives: efficiency and equity. The pursuit of revenue
by local governments under the revenue-contracting system may have accelerated
economic development, for instance in the form of local public entrepreneurship and
rural industrialization (Wong, 1991, p. 694); and, by generating more competition, it
may have fostered efficiency and hastened the transition to a market economy (Zhang,
1993, pp. 61-65). However, the revenue-contracting system has also been criticised for
misallocating resources, for instance by encouraging local protectionism and poor
investment decisions (Wong, 1991, pp. 694, 708). The 1994 solution to the principal-
agent problem of the revenue-contracting period was essentially to transpose the
principal and the agent. If the new agent shares the objective function of the principals,
i.c. central government is as concerned to raise revenue for the provinces as they are,
the principal-agent problem will indeed be diminished. It could reappear in a different
form, however, in so far as the incentive of local governments to make revenue-raising
investments is diminished and the pace of economic development suffers as a result.

The redistributional effects of centre—province fiscal relations were powerful in the
early 1980s. We have seen that these dwindled and became weak by the early 1990s.
The criteria for distributing central government grants among the provinces under the
new fiscal arrangements have yet to be developed. That is a crucial and urgent task,
deserving debate. On the one hand, it is important that the criteria take account of the
needs of poor provinces and embody anti-poverty objectives to a greater extent than in
the recent past. On the other hand, the choice of criteria must take cognisance of their
potential disincentive effects on the recipients. In any event the danger of informational
distortion by provinces will be present.

A problem that has dogged fiscal reform in China and is likely to continue to do so
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is the interplay between fiscal and other areas of economic reform, such as price,
enterprise and bankruptcy reform (Oksenberg & Tong, 1991, pp. 30-31). Reforms .
such as these have had important implications for centre-province fiscal relationships,
and have necessitated constant bargaining about and frequent adjustments of those
relationships. Fiscal arrangements have been jolted off-course or dragged along by the
unintended or unforeseen consequences of other reforms. The Chinese reform process
itself makes it difficult to arrive at a lasting, non-bargaining centre—province fiscal
system.

Notes

1. Oksenberg & Tong (1991) provide a detziled account and explanation of the evolution in and
revolutions of centre—province fiscal arrangements over the period 1971-84, and Wong et al.
(1995, pp. 81-99, 241-252) cover the 1980-93 period well.

2. The Ministry of Finance’s annual Finance Yearbook of China has recently become available,
which would permit analysis of the post-1993 system.

3. If there is a collection cost, the budget line R*R* becomes a curve: the (R, R.) locus lies within
the budget line as drawn, except at the intersection with the vertical axis, and is bowed
outwards.

4. The original meaning of farmer was “one who undertakes the collection of taxes, paying a fixed
sum for the proceeds”.

5. In the regulation of enterprises the optimum is assumed to be the maximum rent extraction
possible while keeping the enterprise in production.

6. These figures differ slightly from those implicit in Table 3 because Tibet is excluded from the
regression analysis presented in the table.

7. When both independent variables are included, the coefficients on income are greatly altered:
the income cffect occurs mainly through the expenditure effect.

8. Figures 3-5 are derived from the equations reported in Table 8 but are shown in constant
(1987) prices—an adjustment that alters the intercepts but not the slopes of the 1983 and 1990
lines.

9. Although collected revenue depends on the set of fiscal incentives and does not therefore
represent what would be collected in the absence of inter-governmental transfers, the fiscal
rules are more likely to affect the level of revenue than its fluctuation, i.e. if the rules do not
vary, tax cffort need not vary from year to year.
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