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Abstract

China's econamic performance of the past two decades presents a puzze for the econamics of
transition and cevelopment: Enarmous private businessincentives were unleashed that have fuded rapid
econamic growth despite the fact that China has had very weak "conventional institutions" (such as therule
of law and separation d powers) to constrain the government from arbitrary intrusion into econamic
activities. We argue that one mechanism that has limited the government's ability for predation and
harasament is commitment through information decentrali zation, where the key ingtitution is "anonymous
banking," that is, a combination d the use of cash for transactions and the use of anonymous savings
deposits. The government's incentive for such a mechanism comes from the increased quasi-fiscal revenues
coll ected from the state banking system through "financial represson,” a combination d controls on
international capital flows with restrictions on damestic interest rates. The major features of China's
econamy concerningits fiscal decline, financial degpening, and the sectoral dual-track can be better
understoodusing this analytical framework.

! We are grateful to Eric Maskin, Ronald McKinnon, and the participants at the WDI-CEPR Beijing
Conferenceon Transition Economies for helpful comments and discussons.



[. Introduction

In the past two decades, China's econamy achieved an average annual growth rate of nearly 10
percent and, at the same time, accompli shed unprecedented improvement in the living standard o its 1.2
billi on population. During this period, China's growth has accounted for about two-thirds of all the growth
in the world's low-income countries, and by 1998 China's GDP constituted more than ore-half of the total
GDP produced by all transition econamies. Considering its enormous Sze, China's econamic development
andits transition to markets have global significance.

Surprisingy, China's econamic performance occurred in an environment apparently lacking the
"conventional institutions” of a modern market econamy, such as therule of law and separation d powers,
to constrain the government from arbitrary intrusioninto private econamic activities. The absence of these
institutions is usually thought to be a fundamental obstacle to econamic growth in developing and transition
econamies. When the stateis nat constrained, it faces a fundamental commitment problem, that is, how to
credibly commit nat to prey onprivate gains or intrude on private econamic activities despite the great
temptationto doso. Lack of such commitment often results in dscretionary marginal tax rates that are too
high, which is detrimental to private incentives.> Moreover, the state itsdf also suffers fromits lack of
commitment: when the discretionary marginal tax rateistoo high, the stateis only ableto gab little
revenue because it is onthe downward sloping part of the Laffer curve. China's remarkable performancein
the past two decades presents a puzzle for econamics of transition and davelopment. One wonders: How
were private businessincentives unleashed without the conventional institutions to constrain the
government from arbitrary intrusion into econamic activities? And hav did the government benefit from
the improved private incentives @ that it had the incentives for reforms?

This paper attempts to addressthe puzze by examining the above two questions. First, we argue
that information decentrali zation (through reducing the amount of information to the government about

private econamic activities) can be an eff ective device for limiting the government's predatory behavior and

2To be sure, no government, even a democracy under the rule of law, is completely freeof influences from
interest groups and its policies are also subjed to change, raising the question of credible mommitment. However,
under a politi cal system without these ingtitutions and an e@mnomic system just emerging from central planning,
the lack of constraints on the government and credible emmitment is a far more serious problem.



for creating private incentives. The key institution for information decentrali zation in China has been
"anonymous banking," that is, a combination d the government relaxing cortrol over the use of cash for
businesstransactions and all owing the use of anonymous savings deposits in state banks. Second, we
argue that the government has the incentive for such information decentralization because it can also
benefit from the improved private incentives by the increased implicit taxes (quasi-fiscal revenues) on
financial assts, mainly state bank deposits, cash, and government bonds. This is made possble by
"financial represson,” whichis a combination d cortrols oninternational capital flows and restrictions on
domestic interest rates.

In aur mood, when bank deposits are anonymous, the government does nat know the identity of
depositors and thus is unable to target a particular person and corfiscate his’her financial wealth. Although
the government can still i mplicitly tax savings deposits with the state banks through regulation onthe
interest rate or inflation, this method d taxationis indscriminate and thus in eff ect entail s a flat tax rate.

In particular, it taxes the poor and realy at the same rate as therich. When the poor and reedy are taxed
too heavily, they canna med their minimum consumption reeds and starvation may betheresult. Thisis
costly to the state because, for example, starvation may provoke revolt against it. The state's concern

about starvation, together with the institutions of anonymous bank deposits, credibly limits its extent of
taxation onprivate savings deposits. Hence, while the state has difficulty in taxing income directly because
of the extensive use of cash for transactions, its implicit tax rate on savings deposits can also be moderate
andthus financial repressonwill be mild. Thisin turn provides a degreeof security for private income as
well as the savings deposited in the state banks. Through information decentralization ontransactions (i.e.,

transaction hding) and onfinancial wealth (i.e., wealth hiding), the stateis able to achieve credible

commitment in the absence of the conventional institutions such as the rule law and separation d powers.
The combination d anonymous banking and a mild financial represson actually can achieve two

gaals at the sametime. On the one hand, it credibly limits government predation by imposing upper bounds

onexplicit taxation on atputs and implicit taxation onbank deposits. This fosters private incentives. On

the other hand, it also implies that the lower bound onthe implicit taxation onbank depositsis greater than



zero so that the government can coll ect some revenues from the state banking system. This slits the
government's own interest aswell. Together, anonymous banking and a mild financial represson can limit
government predation without reducing its revenue; that is, they benefit private agents while moving the
state closer to the top of the Laffer curve.

The modd is then extended to all ow the coexistence of two sectors: a well-monitored sector and a
lessmonitored sector. We show that the well-monitored sector pays more taxes, receives more credit, and
is more capital intensive, but has low incentives; and the lessmonitored sector pays fewer taxes, receives
lesscredit, and is more labor intensive, but has high incentives and saves morein state banks. Moreover,
the coexistence of the two sectors can also improve private incentives and at the same time increase
government revenue, compared to the case of a well-monitored sector alore.

We provide evidence to demonstrate that the major features of China's econamy concerning the
government's fiscal revenue decline, the financial degpening, and the sectoral dual-track fit the predictions
of our modd well. First, the government's fiscal revenue as a share of the GDP declined significantly, from
31 percent of the GDP in 1978to 11 percent in 1996in the budgetary categary, and from 40 percent to 17
percent if all sources areincluded. Second the government coll ected a considerable amount of quasi-fiscal
revenue from the state banking system, which averaged at about 9 percent of the GDP (or more than ore-
half of the budgetary revenue) between 1986and 1994 Andthird, evidence shows that the state sector
(whichis better monitored by the state) paid more taxes, received more credit, and employed more capital
intensive techndogy, compared to the non-state sector (which is monitored lessby the state).

The fundamental ideas of our paper are related to two types of literature. Thefirstis credible
commitment through an information structure from the literature of industrial organization. A principal, by
giving up information and authority to agents, can credibly provide better incentives to agents in a dynamic
setting and thus benefit from poorer information and weaker authority. This idea eout the dficiency of
information decentrali zation dff ers from that of Hayek (1945 onthe use of local knowledge. In his view,
information cecentralization is efficient because information transmissonto a central authority is costly.

Here, the argument runsin a different direction: If informationtransmissonis nat costly, then it may be



better to make it more costly in arder to achieve credible commitment. For example, limiting the formal
authority of the principal credibly provides a subordinate with incentives to take the "initiative' when the
latter gains more real authority through controlli ng more information (Aghionand Tirole, 1997). Reducing
the information channels linking lower decision-makers to the top can be beneficial because it reduces
wasteful influence activities (Milgrom and Raoberts, 1992). In the theory of firm ownership, one benefit for
nonintegration is the credible reward from one firm to ancther when the former does nat cortrol cost
information (Riordon 199Q Cremer, 1995. Diffused information and authority is also the key to the
theory of hard versus soft budget constraint by Dewatripont and Maskin (1995. We etend theseideas
from the study o firmsto the study o the relationship between the state and econamic agents, going
beyondthe domain o industrial organization.

The secondis from the literature of puldic finance and political econany onthe limits on taxation
andthe size of government. In the presence of political fail ure to constrain the government, lessefficient
taxation can be socially beneficial. Becker (1983 studied a general modd of political processfocusing on
presaure groups, recognizing that in all political systems--democracies or nat--those making policies are
always subject to influence from presaure groups of those aff ected by their policies. Becker and Mulligan
(1999 further showed that in an interest group competition modd inefficient taxation imposes higher costs
oninterest groups who pay taxes, which increases the benefit of fighting for fewer taxes, and thus limits the
size of government and improves scial wdfare. Our paper is related to Becker (1983 and Becker and
Mulligan (1998 in two aspects. First, the government in our modd is also subject to constraints of
presaure groups, specifically the threat of revolt from the poor, although air modd does nat feature interest
group competition as Becker's does. Second we also show that, in the presence of government
commitment problem, inefficient taxation can incredibly limit the government's abili ty to tax and thus be
socially beneficial, although we focus onthe role of information decentrali zation for this purpose, which
makes it necessary for the government to forego more dficient taxation onincome and adopt lessefficient
taxation through financial represson. Our paper is also related to Brennan and Buchanan (1980, who

pointed aut that tax competition amonglocal governments can put a constraint onlocal tax rates. In



cortrast to tax competitionthere, information decentrali zation here is a new mechanism to constrain the
government.?

In the spirit of these two types of literature, our paper runs against two popular views concerning
the role of information transparency and efficient taxation respectively. First, thereisawiddy held belief
that the more transparent the information, the better for the function d markets. The claimis often heard
that efficiency increases as information and transparency increase. But the literature on credible
commitment shows a countervaili ng general principle: the lessinformation, the better the commitment, and
thus the higher the incentives. Our paper represents one application d this principle.

Second thereis also a belief that the more dficient the taxation system, the higher the social
welfare. Accordingto this belief, implicit taxation onsavings through financial repressonwould be
dominated by direct taxation onincome. Furthermore, implicit taxation through financial repressonis
costly to econamic growth because it impedes the development of the financial sector, which is critical for
growth (McKinnon 1973 Shaw, 1973 Roubini and Sala-i-Martin, 1992. Our analysis shows that, when
political econamy is considered, financial represson can be socially better than drect taxation onincome.
Specifically, with anonymous banking, indrect taxation through the banking system entails aflat tax,
which reduces the state's discretion in taxation and thus credibly limits the tax rate.

In the context of China, the prevaili ng views on pulic finance reform often ignare the importance
of political econamy and the government's commitment problem.* Indeed, many studies on China's fiscal

reform focus on the decline in government fiscal revenue and the cost of using the state banking system to

® We distinguish two issies on government revenue generation: oneisthe dasscal isaie of optimal taxation
schemes for a given level of revenue to be generated; and the other concerns how the aggregate level of revenueis
determined, in particular, how it is affeded by the chosen taxation scheme. This paper, like the one of Bedker and
Mulli gan, addresses the latter. In particular, it focuses on how financial repressgon, as compared to discretionary
taxation, can help the state ommit to a (endogenous) low level of total taxation and thus be beneficial to the
creation of private incentives. We believe that thisissuie is moreimportant than the first one for transition and
developing economies.

4 One exception isthe recant paper by Brandt and Zhu (2000 who studied inflation cyclesin Chinafrom the
politi cal eamnomy perspedtve of state redistribution between the state and non-state sedors. With a different focus
of the mmmitment problem of the state, our model also examines the @mnsequencs of redistribution between the
state and non-state sedorsin sedion V.



generate quasi-fiscal revenue. These studies may betoo rarrow for two reasons. First, they do nd
consider the more important objective of the reform in creating private incentives, for which reducing the
government's taxation ability is an esential step. Second they also do na recognze that precisdy because
generating quasi-fiscal revenueis more costly, it works better to limit the state's predation.®

Therest of the paper is organized as follows. Section |l documents the problem of state predation
andits lack of credible commitment, both before and during reform. Section Il describes the institutional
arrangement of anonymous banking and financial represson. Section IV sets up the modd to show that the
state's predatory behavior can be limited and its credible commitment achieved through information
decentrali zation. SectionV extends the modd to two sectors and probes the features of sectoral dual-track.
Section VI provides evidence to show that the major features of China's econamy during reform concerning
fiscal decline, financial degoening, and the sectoral dual-track fits the predictions of the modd well.
Section VIl concludes with a discusson onthe role of transitional institutions in institutional change.
Appendx A contains mathematical proadfs of the propositions and Appendx B discuss the isale of

multiple equili bria.

II. The Problems of State Predation and L ack of Commitment Before and During Reform

In this section, we present evidence to show the predatory behavior of the state in China both
before and duringreform. The evidence ill ustrates that before reform the state fail ed repeatedly to hona its
promises to preserve private incentives and behaved in a predatorial manner towards private citizens. The
evidence also demonstrates that in the reform era, the state still has the same predatory tendency, although

its actual predatory abili ty has become more limited.

A. Sate Predation before Reform

An early example of the predatory behavior of the Chinese government isits handing d the

® For general discussons and alternative views on the Chinese banking system under reform, seeLardy (1999
and Lau (1999.



capitalist firms that existed before the Chinese Communist Party took control of the country. Inthe eve of
asuming retional power, senior leaders of the Party fully reali zed that in arder to med the chall enge of
econamic recovery from decades of war, it wasin their own interest nat to diminate private businesses too
soon The Party then autlined an econamic policy in a document call ed the "Common Principles’
(gongong gangj ng), which explicitly states that the government is to protect the econamic interests of the
capitalists and their properties (Fang, 1984 p.2).

Despite the widely pullicized promise to preserve eisting capitalist firms, threeyears later in the
early 1952 the government waged a massve campaign against these firms. The campaignwas to fight
against the“illegal activities” of the capitalist firms, alleging they made ill egal profits from government
mili tary procurement during the Korean War. Of the 470,000 capitali st firms in the nine largest cities, 85
to 90 percent were accused of engagingin “ill egal activities.” Natiorwide, thetotal fine on*criminal
capitalists’ amounted to 10 klli on yuan, an amount equivalent to the total output of thesefirmsin that year
(Fang, 1984 p.69; Zhao 1988 p.129, China Satistic Yearbodk, 1985 p.306). When the campaign ended
in the summer of 1952 private businesses had shrunk dramatically. Nationwide, the share of private
businessdropped from 65.4 percent to 36.3 percent in the whdesale businessand from 75.5 percent to
57.2 percent in the retail business(Zhao, 1998 p.131).

The harsh campaign resulted in an imminent econamy-wide recesson. Private businesses were
running at half of their capacity. The government quickly felt the damage to its own interests and began to
make new promises to preserve the private firms. It delayed collection d taxes and fines on capitali st
firms, lowered interest rates, and promised high procurement prices to guaranteethe profitability of private
firms. Toward the end d 1952 the top leadership declared that the transition to socialism would take “a
rather longperiod d time.” It meant that the capitalist firms would nd have their profits and assts
expropriated for alongtime. Later, Mao specified that this “rather long' period would beten o fifteen
years, or evenlonger. In 1954 this policy was written into China's first constitution (Fang, 1984 pp. 69
72, 85, 99, 1256).

However, the constitutional commitment was broken orce andfor all inlessthan two years. In



1955Mao urged that the transition to socialism be hastened, launching a campaign (the so-call ed “ sociali st
hightide’) to retionali ze capitali st firms (Fang, 1984 pp. 15458). By the end d 1956nearly al capitalist
firms in the nation were converted into firms “jointly managed” by the state and private owners, who were
given an annual fee guivalent to five percent of the net asst value in exchange for their assts (Zhao,
1988 pp. 278-279. These capitalist owners were promised they would receive the feeindefinitdy, but
they actually received it for only 10 years until 1966when the Cultural Revolution started (Fang, 1984 p.
417). Privatefirmsdid nd reamergein China until threedecades later.

The second example of the state’ s predatory behavior concerns the government's handing o
agricultural collectivizationin the 1950. Before asauming retional power, the Party also realized that
private incentives in agriculture must be preserved and forced coll ectivization like the one in the Soviet
Unionwas nat desirable. 1n 1951 the government issued a document promising peasants freechaice
between continuing private househdd production and forming coll ective farms (Fang, 1984 p. 56).
However, within two years in 1952 the government reversed its policy and instructed that 80to 90 percent
of peasants must be organized into cogperatives within two to threeyears. This had a destructive dfect on
the rural econamy, when the peasants rushed to cut down trees and kill animalsto “eat up everything’
before it was coll ectivized.

Concerned about therecesson d therural econamy, the government retreated in 1953and sought
to re-issue promises to peasants, emphasizing that coll ectivization must be voluntary and that it would be
enough to coll ectivize only 20 percent of all peasant househdds by the end d 1958 (Fang, 1984 pp. 65,
94, 106). Inredlity, however, and despite these repeated promises, 85 percent of peasant househdds were
collectivized by 1956(Fang, 1984 p.150, 166). In 1958 with the start of the Great Leap Forward,
virtually all peasant househdds had joined the commune,

The third example of state predationis about rural househdds' private plots (zli udi). Originally,
the private plot was the land gven to indvidual househdds as an incentive for them to join coll ectives. In
1955 the government promised that private plots could be at least 2 to 5 percent of the total arableland

and could be used by the househdds to grow cash crops (Huang, 1992 p.258). Nevertheless the promise



was broken time and again. For example, in Gansu Province, al of the private plots were coll ectivized in
the winter of 1958 (Huang, 1992 pp. 626-27, 636). Duringthe Cultural Revolution (1966-76) private
plots were reduced by one half to two thirds in many provinces and gowing cash crops was also widdy

prohibited (Zhao 1989 p. 150).

B. Sate Predationin the Reform Era

Thetendency of state predation has continued in the reform era. One persistent cause is ideological
discrimination against private businesses amid power strugdes and ideological debates within the
government. The period d the Tiananmen Square incident best ill ustrates this problem. During 1989and
1990conservative leaders denounced the reformers for “openly advocating private ownership” (People's
Daily, July 22, 1989 and accused them of promoting private ownership “under the guise of reform” (Wen,
1993 pp. 531-536). Inthe meantime, the conservatives attempted to launch a campaign against private
businesses. Asaresult, the number of househdds with private industrial and commercial businesses
dropped by 2.18 milli on, or 15 percent, compared to 1988 Total employment in these businesses dropped
by over 3.6 million, or 15.7 percent (People’s Daily, August 12, 1989.

Anather form of state predationin the reform erais smply revenue grabbing, in contrast to the
ideol ogy-based political campaign described above. Governments of diff erent levels tended to impose
various kinds of taxes andfeesin arder to grab as much o the observable revenue from businesss in their
jurisdiction as posshle. A 1988study o private firmsin Liaoning Province found that taxes and
surcharges alone would take away 63 percent of the observed enterprise profits. When the scores of
diff erent fees were also taken into account, the tax burden was even higher. Such atax burden madeit
hard for firms to survive, unlessthey evaded taxes and fees by hiding their transactions and revenue (China
Econamic Almanac, 1989 p. 107). Ten yearslater a 1998study o private firms in Anhui Province
reported that grossprofits for many products was about 10 percent of total revenue, whereas total taxes
andfees added up to more than 10 percent. There were more than 50 types of feesimposed ona private

business and some types of these fees are prohibited by the government's own pullicized regulations and



rules. This gudy reached the conclusion, that “owners who do né want to close down their businesses had
nochaice but to evade taxes’ by hiding revenue (Jili n Daily, May 30, 1998.

Government revenue grabbing from rural enterprises has also been widespread. From 1980to
1988tax revenue fromrural enterprises grew at a rate of 32 percent per year, whereas the total reported
revenue and profits grew at 26.7 and 10 percent, respectively. Accordingto various aurveys, the amounts
of taxes andfees paid by rural enterprises have been as high as over 80 percent of the total reported gross
profit (Township Enterprise Yearbodk, 199Q p. 274). Total taxes and fees paid to county or higher
governments exceeaded 50 percent, and thase to township and il age governments exceeded 27 percent of
grossprofits, respectively. A study o rural enterprises in Wujin County of Jiangsu Province found that in
1994 about 70 percent of the levied fees were nat legal according to the government’ s own rules and
regulations (Township Enterprise Yearbodk, 1995 p. 349).

Peasants in the rural areas are major victims of excessve taxes andfees. Throughaut the reform
period the government made countlesspromises to reduce kguanzashui (heavy fees and taxes) on
peasants, but kguan zashui cortinued to be widespread. 1n some places 61 diff erent types of fees were
charged (Dinget. al., 1995. Despitethefact that the central government had passed laws limiting taxes
andfees on peasants to 5 percent of their annual income, local governments have cortinued to levy high
fees on peasants. Many newspaper articles have complained that the peasants’ burden "alarmingy high"

and "unbearable.”

[l . Anonymous Banking and Financial Represson

In this section, we describe anonymous banking in China. Two institutions are most relevant: the
relaxed cortrol over the use of cash for businesstransactions, and the use of anonymous househadd bank
deposits for savings in the state banks. In addtion, we provide evidence onfinancial repressonin China,
which is achieved through a combination d cortrols oninternational capital flows and rear state mongpoly

of the banking system.
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A. Relaxing Cash Management

Tight control over the use of cash as a means of transactionis a key part of any central planning
system, including China's. The main motivation d the government's tight control over cash isits desireto
have goodinformation about econamic activities, which allows it to better control the econamy andto
coll ect taxes and profits.® The main method d tight cash contral is to allow very limited cash hdding and
require that payments be made through bank transfers. For the threedecades from the 195Gs to the 197,
the government required that transactions of more than 30 yuan (or about US$20at thetime) in value must
be made through state bank transfers. No institutions were allowed to kegp more than 30 yuan o cash; all
cash received excealing that amount must be deposited in a designated state bank onthe sameday. The
only exceptions were wage payments to state and cooperative enployees and payments for agricultural
procurement.

During the reform era, the government gradually, but over time, significantly, loosened its control
over theuse of cash. Inthe arly and mid-198Gs, it stopped rigarously enforcing the previous regulations
on cash hdding and using cash in transactions. In 1988the State Council (the Chinese Cabinet) isaued
"Provisional Regulations on Cash Management," which later was supgdemented by the Central Bank's
document on " Implementation Detail s of Provisional Regulations on Cash Management.” The new
"Regulations" introduced a "convenience’ principle stating that cash management must "help to gradually
establish the new order of socialist market econamy and better serve commercial circulationin the
econamy.” The"Implementation Detail s' also instructed that "banks at all |evels must solve all kinds of
problems according to practical condtions” so that “normal and reasonable neals for cash of a unit can be

satisfied" (Peopl€'s Daily, September 13, 1988.

¢ Asearly asin 195Q the state issied a deaeeinstructing that "cash management must be seen asthe
centerpieceof the cantralized payment and accounting system in the eonomy.” "All state-owned enterprises,
government agencies, and cooperatives must deposit any cash abowve an all owable amount into the state bank." All
transactions between eanomic organizaions, such asfirms and government agencies, must go through the state
bank in order to "quickly refled conditions and problems in production and commodity circulation so that
emnomic accounting can be more dfedive.” Referring to the experiences of Northeastern China where tight cash
management had started earlier, the deaeestates that these measures of tight cash contral can "clarify economic
relationships and disputes among firms' and "guaranteethat they pay their taxes and remit their profitsto the
government” (XinhuaYuebao, 195Q val. 6, pp. 136466).
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A combination d tacit recogrition, lack of enforcement, official changesin policy, and simplified
procedures for firmsto draw large amounts of cash meant that, in the words of a commentator, "the central
bank nolonger has hard restrictions on commercial banks' cash management” (Almanac of China's
FinanceandBanking, 1997 p. 271). Theresult was a steady increase of cash in circulationin the
econamy. Nationwide, cash in circulation as a percentage of the GDP increased from lessthan 6 percent in
1978to the peak of 17 percent in 1993 leforeit leveled off to about 13 percent in recent years (Almanac of
Chinas Financeand Banking, 1996.

Onereasonfor the preference of using cash for transactions is convenience because bank transfers
could be slow. Anather reasonis the nead to withhdd econamic information from the state, which is
understood by businesspeople as well as the government. When the 1988"Regulations” was issued, a
Central Bank spokesman commented that "substantiall y increased use of cash in all kinds of transactions
provided those outlaws many gpportunities. For example, they use cash to buy and sdl materialsin
shortage, ...,take rebates, give and acoept bribery, ...,and avoid and evade taxes." "Most of theseill egal

activities invave transactions mediated by cash” (People's Daily, September 13, 1988.

B. Allowing Anornymous Household Bank Depasits

Asearly asin 1958 to encourage private savings in state banks, the Chinese government
formulated the "Four Principles’ of "voluntary deposit, freewithdrawal, interest bearing, and
corfidentiality.” The corfidentiality principle states that the bank has an dbligation to "keep the secret for
depositors." These principles were restated in the revised regulations of 1980and 19927

The confidentiality principle limits the avail abili ty of informationto a third party, but nat to the
state bank itsdf. To addressthis concern, the state all ows individuals to goen savings accounts without

persoral identification. It also allows individuals to fredy choase their types of depaosits, either "named,” or

" Article 2 of the 1980"Household Savings Deposits Regulation” of the People's Bank of China and Article 5 of
the 1992"Household Savings Deposits Regulation” (Almanac of China's Finance and Banking, 1986 1993.
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"unnamed."® To make a "named" deposit, a seal of the depositor is required, but because a person can have
as many seals as he wants, his real nameis nat necessarily revealed. To make an "unnamed” deposit, no
nameisrequired at all. The downside of an unnamed deposit, as compared to a named deposit, is that it
canna be recovered if the certificate of deposit is lost.

It shauld be emphasized that anonymous banking as defined in this paper is essntially a new
institution that emerged after reform, althoughits origin is in the policy of househad anonymous bank
deposits adopted in the 195Cs. Before the reform, enterprises were always required to usereal business
identifications with their bank deposits. After the reform, through the relaxation d the use of cash for
businesstransactions, many enterprises, na just househdds, have maintained bank accounts that do nd
bear their real identifications. Thus, the new institution d anonymous banking emerged, which has a far
larger scope than the policy of househdd anonymous bank deposits before the reform.

Someinfluential Chinese schdars and deputies of the National People's Congess(the state
legislative body) have repeatedly advocated abandoring anonymous bank deposits, arguing that they
cortribute to pervasive corruption, tax evasion, and money laundering, especially by the newly rich. They
have proposed requiring real-name deposits, foll owing the "common international practice" (for recent
examples, seeChina Industrial and Comnrercial Times, May 28, 1998 Guangzhou Daily, March 11,
1999 Guangming Daily, March 29, 1999. China's Central Bank seriously considered such proposals on
several occasions, but its concerns about the possble adverse df ects on private incentives have refrained it

from aboli shing anonymous banking after twenty years of reform.

C. Finarcial Represson

Financial repressonin Chinais achieved through a combination d controls oninternational capital

8 Article 4 of "Savings Deposit Regulation” issued by People's Bank of China on Decamber 30, 1956 (document
no. 162 says. "Demand deposits $rould be named and the depositor should leave a seal of the name. Saving
deposits with lottery prizes need not be named. Other types of deposits, whether named or not named, whether
requiring a seal or not, should be chosen by the depositor” (Practical Handbodk of Household Savings Business p.
246). Article 30 of the 1992regulation recnfirms these dioices for individual depositors (Almanac of China's
FinanceandBanking, 1993.
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flows and rear state mongpoly of the banking system.

Although China has liberalized current acocount convertibility, strict controls on capital accounts
remainsin effect. Government regulation formally prevents capital from flowing fredy into o out of
China. In particular, domestic residents are nat all owed to buy foreign asts or take assets out of China.
Foreigninvestors are only all owed to repatriate legitimate profits.

In the domestic banking sector, the state has maintained a near mongpoly during the reform, andits
share of outstanding loans has remained at around 90 percent in the 19905 (Almanac of China's Finarnce
andBanking, 1997, p. 465). By way of comparison, the state's share of industrial output in the total has
shrunk from nearly 80 percent to below 30 percent in recent years. The state mongpoly over the
commercial banks nat only makes enforcement of interest rate regulations quite df ective, but also ensures

that virtually all savings deposits are made with state banks.

V. Commitment Through I nformation Decentr ali zation

A. APreview

Our basic assumptionis that when the state is nat constrained it canna credibly commit to na
preying onprivate citizens. State predatory behavior includes arbitrary taxation and herassment of private
businesses. To articulate our main idea in a simple modd, we focus on arbitrary taxation. We asaume that
the state canna commit to any moderate marginal tax rate.

The basic ideas of the modd are asfollows. The hightax rate dampens private incentives. Asa
result, thetax baseis small andtax revenueis also low. Therefore, the state has an interest to limit its
ability totax. But how? Oneway for it to dosoisto limit its abili ty to monitor private transactions and
savings, which can be accomplished by anonymous banking, that is, relaxing regulations on cash
transactions and all owing anonymous bank savings deposits. When the state has poar information about
econamic transactions among private agents and therefore about individual revenue, its abili ty to levy

revenue-based tax is very limited. Then, it needsto rely on quasi-fiscal revenue from financial represson,
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includingimplicit taxation onbank deposits and seigniorage. When the state canna observe individual
savings, as is the case with anonymous banking, its taxation onsavingsisindscriminate. In particular, it
taxes the poor and ready at the samerate as the rich and fortunate. When the poor and reedy are taxed too
heavily, they may starve. Thisis costly to the state, for example, starvation may provoke revolt against the
state. This concern about starvation limits the state' s taxation onprivate savings. When the state' s abili ty
to tax is limited and therefore tax rates are low, private incentives are highand so is the tax base, resulting
in high revenue.

Four factors are important in the above augment. Thefirst factor is private savings. To modd
private savings, we assaume that each agent lives for two periods -- productionin the first and retirement in
the second The secondfactor is heterogeneity amongagents. We assume that agents have diff erent
minimum consumption reeds and have uncertain income, and that the state does nat have the information
about individual agents' minimum consumption reeds. Thethird factor is the state's concern about
starvation. We assumethat the state's objective function has two components -- its revenue and the cost of
revolt to it -- and that the danger of revolt increases when more peoplefall farther below their minimum
consumption reets.®

Thefourth factor, financial represson, neads ssme daboration. We assume that savings are held
in the form of financial assts, such as cash, bank deposits, or government bonds. Furthermore, the state
has monqpoly over theisaiing d thesefinancial asts; banks are state owned and private bondisaues are
nat allowed. Then, the state can (implicitly) tax these financial asts: cash hddings can be taxed through
inflation; and bank deposits and bond hadings can be taxed by setting low real interest rates. When all
financial assts are anonymous, savings can only betaxed at aflat rate. A particularly important aspect of
anonymous financial asts is anonymous banking. In China, thelion's dare of private savingsisin the

form of bank deposits.

B. The Basic Mode

® To fix ideas, we identify the sts of starvation to the state with the asts of revolt toit in our analysis.
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We consider a modd with a cortinuum of agents, with the measure of the whde populationto be
normalized to 1. Each agent lives for two periods: productionin the first and retirement in the second The
utility function d an agent is

u(c,) + u(c, - 9),
where 0 is the agent’ s minimum consumption reed in the secondperiod. There are two types of agents: 0 =
0 with probability 1 - € and © = h > 0 with probability e wheree > 0. An agent's typeis his private
information. When the agent's second period consumptionis lower than 0, he faces the danger of
starvation; hewill starve with probability P(c, —0). We assumethat P(0) =0 for x > O, P(x) = 1 for all x
< -h, and P is convex and decreasing for x € [-h ,0]. Supposethe utility level at starvationis—N. Then,
u(x) = -NP(x) for x < 0. Furthermore, we assumethat u(x) is drictly increasing and concave for x > -h.
However, uisnat necessrily differentiable at x = 0. Wewill use u'(0) to denateits right derivative, which
isindependent of N. The left derivative of the utility functionis -NP'(0).

The agents production functionis as follows. In period 1, before the agent learns his minimum
consumption reed, he eerts effort e which is nat observed by the state. There aretwo effort levels. e= g
or e, such that the disutilitiesare 0 = d(g) < d(e;). Let capital per agent be k, which is observable to all.
Output per agent is arandam variable Z(e, k) = k + Y(g, k), where the randam component is in the value-
added part Y (e k). Weassumethat themean o Y isEY = y(e, k), wherey(., .) satisfies all standard
assumptions about production functions. Furthermore, we assumethat Y (e,, K) > ah, whereo > 1.

The agent’s optimal chaice of eff ort depends onthe tax rates onincome and savings; when the
rates are high the agent will choose low eff ort and when therates are low he will chocse high effort. Given
incomeY, minimum consumption reed 0, and savings tax rater, let W(Y, 0, r) be the maximum level of
the agent’ s utility under the zero income tax rate (when c, is chasen to maximize):

u(cy) + u((L-n)(Y - c) - 0).

Asamption1: It isoptimal for the agent to chocse g, when the income tax rate is 0 and the savings tax

rater < 1- 1/g; that is
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EvoW(Y(&4), 6,1) -Eyp W(Y(e), 0,1)>d(&)
forr < 1- Ve, where E, 4 represents the average over all possble valuesof Y and 0. When thereis no

posshility of confusion, we will omit the subscripts of Y and 0.

The state is asumed to care about its revenue and the costs imposed onit from revolt. We further
asume that the chance of revolt increases with the proportion d agents facing starvation. In particular, the
state' s utili ty functionis assumed to be

R—ME,, P(c, -0),
where R is the state' s revenue, ¢, is the second period consumption d an agent with incomeY and
minimum consumption reed 0, and M is the costs of revolt to the state per unit measure of agents facing
starvation.

When savings are anonymous, taxation onsavings can be very costly to the state because it taxes
the poor and reely at the samerate as the rich andfortunate. The state especially needs to worry about
thaose agents who are “the poorest and most nealy” (i.e., agentswith Y = ehand © = h). To articulate our

point, we assume that thereis a norttrivial proportion d these people in the population. Specifically,

Asamption 2: Thereisanontrivial proportion d the agents whoseincome'Y is at its lowest possble

value eh; that is,

Pr[Y(ey, K) = ah] > 8> 0.

Furthermore, we nedl,

Asaumption 3: -eSMP'(0) > 1.

In the above assumption, €6 is the proportion d agents who are the poorest and most nealy, -P'(0)

is the marginal increase in the probabili ty for such an agent to starve with respect to thetax, M is the cost
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to the state per unit measure of agents garving, their product is the marginal cost of thetax, and 1 isthe
marginal benefit of thetax. This assumption means that the state will have an interest to refrain from an
indiscriminate tax if it pushes the poorest and most needy into the danger of starvation.

Finally, we make the foll owing technical assumption:

Asaumption4: -NP(0) > «u'(0).

This assumptionimplies that the agents' disutility from starvationis $ highthat the poorest and
most nealy agents would save all their income for the second period consumption when the tax rate on
savingsis nat too Hgh. When these agents save more, taxation onsavings will i mpose lower costs onthe
state because the likelihood d their starvation and revolt will belower. Therefore, Assumption 4 makes it
harder for the state to credibly commit to alow tax rate. Wewill show that even under this assumption, the

state's abili ty to tax savings can till be limited.

C. The Benchmark Case: Information Centrali zation

Having laid aut all the assumptions, we next consider the benchmark case of information
centralization.  In this case, the state forces all transactions be registered with a channeled through state
banks and therefore observes each individual agent's output. Thetiming d the gameis presented in Figure

1

Figurel. Timing d the Game under Information Centrali zation

Period 1. Period 2:
player: the agents the state the state
action: e Y;ando T(Y) andc, C
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In period 1, each agent first choases his effort e, without knowing histype 6. Then, arandam
output Y(e k) isrealized. Soisthetype 8, which isnot observableto the state. Then, the state observes Y
and collectstax T, leaving ¢, for the agent to consumein the first period. In period 2, the state gives c, for
the agent to consume in the second period subject to its budget constraint E(c,) < E(T - ¢;) + T,, where T,
is the state's total revenue in the second period.

The argument to follow uses the extreme assumptionthat the state canna commit to any promised
marginal tax ratethat islessthan 100 percent. This assumptionis unnecessarily strong our argument goes
through even if, for reasons we dor't modd here, the state can commit to some tax rates lessthan 100
percent as longas these rates are sufficiently high

The euili brium of the benchmark case can be summarized as the one of the "ironricebow,"
which refersto the situation d 100 percent taxes, complete redistribution, and lowest private incentives.
The mechanism driving this equili brium is that once output Y is produced and doserved by the state, it is
optimal for the stateto tax it away, regardlessof any exante promises. Also, since dfort is chasen before
nis realized, the observation d Y does nat reveal any information about n. Therefore, in period 2 the
optimal policy isfor the state to evenly redistribute part of its revenue to agents, striking a balance between
maintaining high revenue and reducing the proportion d agents facing starvation. As a conseguence, from
an individual agent’s point of view, the final consumptionis completdy independent of his outpui.

Therefore, all agents make the lowest effort. To summarize the above discusson, we have:

Proposition 1 ("theironrice bowl"): When'Y isobservabletothestate, T=Y,c,=0,¢c,=F < h,ande=

g for all agents. That is, the state taxes away all output; it provides the same leve of consumptionfor all

agentsin period 2, and all agents exert alow effort.

D. The Main Case: | nformation Decentrali zation

In the main case, we asaume that the state does nat observe an individual agent’ s revenue, neither
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theleve nor thetimewhen it isrealized. We also asaume that agents only hdd their savings as financial
assts and these financial asts are anonymous. For simplicity, we only consider one form of financial
asst: deposits in the state banks. The state cannd observe individual savings but can doserve average
savings in the state banks.

The main conclusion rere will be that, under anonymous banking, there is a goodequili brium in
which the state can commit to notaxation on atput and low taxation onsavings deposits and thus agents
highincentives are created. Therefore, with information decentrali zation, the predatory behavior of the
stateis constrained. At the sametime, through financial represson, the state can also get some revenue
from the banking sector in the form of implicit taxation onbank deposits.

Thetiming d the eventsis as foll ows.

Figure2. Timing d the Game under Information Decentrali zation

Period 1: Period 2:
player: the agents the state
action: eY;0;cands randF; c,

In period 1, agents smultaneously choase dfort efirst. Then nandY are redlized, and the agents
consumec, andsaves, =Y - ¢;. About any indvidual agent, the state does nat know the value of 0, the
valueof Y, when 'Y isrealized, nar when ¢, is consumed. In period 2, the state only observes average
savings § and chocses atax rater onsavings and per agent subsidy F under its budget constraint F < rs +
T,, where T, > 0 isthe state's revenue from other sources (T, > 0 is possgble under a sectoral dual-track to
be discus=d in the next section). Finally, each agent consumesc, = (1 - r)s, + F. Wewill denatethe
agent’s optimal savings by s,(Y, 0) or s,(Y, 0, r, F) according to the context.

Since the state does nat know that the agent has the income until period 2, the only form of tax that
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isfeasibleisatax onsavings. Furthermore, because the state does nat have information about individual
savings, it can orly tax savings according to a flat rate based onthe observed average savings.

As afirst step in characterizing the equili brium, we study the stat€' s decision after observing the
average savings. Given Asaumptions 2 and 3, the state has the incentive to avoid any danger of the
poarest and most neady agents darving (and thus revalt). If the poorest and most needy agents save all
their income for the secondperiod (i.e., s, = «h), then to avoid the danger of starvation in the absence of
any subsidy, the tax rater canna be so highthat (1-r)eh < h; that is, r canna be higher thanr, =1 - 1,

which satisfies (1-rg)eh = h.

Definition1: ro=1 — Y.

The next questionis whether it is better for the state to choose a higher tax rate together with some
subsidy. The answer is noif the poorest and most nealy save more than an average agent. In this case,
any tax-cum-redistribution scheme constitutes a net tax on the poorest and most needy withaout yielding any
net revenue to the state, which is undesirable for the state. To facili tate our discusson, we define a critical

leve of k as foll ows.

Definition 2: k* is such that Es,(Y (e,, k*), 0, ry, 0) = ch.

Wewill focus onthe casewherek < k*, that is, the average savings Es,(Y (e, k), 0, 1y, 0) < «h.

So far, we have argued that if the poorest and most nealy save «h for the second period, then it is
optimal for the stateto chocser = ryand F = 0. If we can further show that, anticipatingr =ryand F =0,
these agents will i ndeed save «ch, then we will complete our proof that r = r, and F = 0 form an equili brium.

By Asaumption 1, anticipatingr = ro and F = 0, all agentswill chocse higheffort g,. Then, the
poorest will have anincome of ¢h. If they dorit saveall of ther income, their second period consumption

will belessthan (1-ro)eh = h. If thedisutility (i.e., N) of starvationis highenough, asis gated in
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Asaumption 4, the poorest and most nealy will save all their income, «h.

Proposition 2 ("anonymous banking'): Suppose that the state does nat observe individual income or

savings. Thene=g,, s, = s(Y, 0, ry, 0) and the state choasing r = r, and F = 0 when dbserving the

average savings Es (Y, 0, r,, 0) constitutes an equili brium, provided k < k*.

Propositions 1 and 2 show the important role of information decentralization in helping the state to
credibly commit to low tax rates in the absence of conventional institutions to constrain the state. With
information about an individual agent’ sincome, the stateis nat credible in taxingincome at a low rate; by
way of comparison, without information about an individual agent’ s income or savings, the state can
credibly tax savings only at a moderaterate. Furthermore, information cecentrali zation also helps the state
avoid the "soft budget constraint” problem in the followingway. Suppose an individual agent chocses low
effort, hopingto get subsidy from the state. With goodinformation, the state will subsidize the agent when
it finds the agent’ s income to be too low; in contrast, without the relevant information, the state will not
subsidize him because it does nat know the agent has shirked. The diff erence in the state commitment
power regarding taxes and subsidies implies that private incentives are higher under information
decentrali zation than under information centrali zation. Moreover, the state can also benefit from the high
incentives under information cecentrali zation. Specifically, the state's revenueis ryoEs, (Y (&), 0, ro, 0)
under information decentrali zationand is EY () - h under information centralization. The stateis better
off in the former casethan in the latter if the dfect of effort onY is sufficiently large.*

The condtion d k < k*, that is, the econamy is nat very developed, isimportant for the result of
Proposition 2. k < k* means that the average savings of all the agents is lessthan the savings of the poorest

and most neady. Under this condtion, a tax-cum-redistribution scheme antail s a net tax onthe poorest and

%1n Appendix B we discussthe posshility of multiple eguili bria. We show that under some mild assumptions,
for T, =0, other equili brium, if exists, does not Pareto dominate the one given in Propaosition 2. In particular, the
state and agents with © = h and high Y are strictly worse off under this equili brium than the one given in
Proposition 2. Therefore, the euili brium given in Proposition 2 is a more reasonable one. We also show that for
sufficiently large T,, the equili brium given in Proposition 2 is actually unique.
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most neady without bringing the state any revenue, and therefore is undesirable. Whether or nat the same
or other mechanism also works for aricher econamy (k > k*) is an interesting issue and awaits further
research.

It iswdl known that in aworld of a benevolent government without any commitment problems,
taxation onincome is more dficient (lessdistortionary) than using a banking system to perform fiscal
activities through financial represson. However, this principle may become invalid in real world situations
once poalitical econamy considerationis incorporated. In developed econamies with interest group politics,
alessefficient taxation method may lead to higher social welfare than a more dficient taxation method
because it reduces the size of government (Becker and Mulligan, 1998. We have shown above that in an
econamy without conventional institutions to constrain the state, implicit taxation through financial
represson can be alesser evil than drect taxation onincome when the state's commitment is a problem.

One may wond why the state, unable to commit to nopredation, is neverthelessable to "commit”
to anonymous banking. It isimportant to ndethat the two commitment problems are fundamentally
different. Thelack of commitment to nopredationis dueto theirreversibility of earlier private dfort
decisions; once dfort is made and profit is generated, the government has every incentive to take the profit
away. In cortrast, commitment through anonymous banking (or more broadly, information
decentrali zation) isitsdf irreversible; the information that the government did nd coll ect in the past canna
be recovered even if the government wants to.*

One might argue that, in the absence of institutions, the state can still make a credible commitment
andwill nat break its promise because of concerns about its reputation. In this argument, if the state
breaks its promise, peoplewill nat believe in the state and they will nat make investments in the future.

Since the state is longlived and has many units, reputation concern will eff ectively constrain it from

" There have been some proposals for the government to reaver the lost information, but none of the proposals
that we know of can be dfedive. For example, one proposal suggests the government require every individual to
present an ID before he withdraw any of his deposit; withdraws by each individual beyond a certain limit have to
be explained; withdraws that cannot be explained to the government's satisfaction or deposits not withdrawn before
acetain timelimit areto be mnfiscated. Anticipating this, an individual will deposit his savingsin many
acoounts, each with the name of one of his lesswell-to-do relatives or friends, so that, with their help, al his
deposits can be withdrawn without government scrutiny.
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pursuing shart-run gains by breaking its promises. In reality, however, reputation concern has nat been a
very eff ective deterrence of the state's predatory activitiesin China. There are many reasons for this. The
first reasonis that theideology d thetop leadership may shift. When arthodox communist ideology
prevails, private property will be confiscated without regard for the consequences on private incentives.
The secondreasonis that bureaucrats working onbehalf of the state have a short time horizonand do no
care about the possble negative reputation eff ect of their predatory behavior on aher regions. Therefore,
they tend to pursue short-term gains. For example, it is awidely known fact that in China bureaucrats of
age 59 (just one year before retirement) are the most feared. Thethird reasonis that private agents have
limited means for punishing the state for breaking its promise withaout resorting to the extreme measure of
revolving; given China's political system, they are nat all owed to form any formal organizations and

coordinate their actions to presaure the government; the most they can dois to stop production, or to rebd.

V. The Sedoral Dual-Track

In this sction, we extend the basic modd to include two sectors coexisting at the sametime: a
monitored sector (denated by "'s") and an unmonitored sector (denated by "n"). Transactionsin the
monitored sector are required to gothrough real-name bank accounts and the state can verify the amount of
output produced. However, the state is unable to verify the amount of output produced by the unmonitored
sector because transactions are made through the use of cash. Therefore, the monitored sector represents
the case of information centrali zation and the unmonitored sector the case of information decentrali zation,
respectively, in section|V.

At the beginning d thefirst period, the state all ocates |abor and credit to the two sectors. At the
end d thefirst period, the state observes the output of the monitored sector and taxes the antire output
away; the unmonitored sector pays back the credit from the state bank, consumes part of the output, and
deposits therest in the state bank as savings; thus the state is in cortrol of thetotal output of the monitored
sector and the savings of the unmonitored sector. Of the amount cortrolled by the state, it consumes sme

and all ocates the rest to the two sectors manned by an additional generation d workers (agents), who, in
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cortrast to the first-generation agents, are assumed to live for only ore period By the end d the second
period, the government taxes the output of the second-generation monitored sector, gets back its credit to
the second-generation unmonitored sector, pays pensions to two generations of workers in the monitored
sector, and return the deposits (plus interests) to the retired workers in the unmonitored sector; the
remainder of the state's revenueis its second period payoff.

The main results of this sctionwill be that under certain condtions the state benefits from the
coexistence of the two sectors rather than ore. In addtion, the modd predicts that the monitored sector
pays more taxes, is more capital intensive, but induces lower incentives from workers and hes lower
marginal product of capital than the unmonitored sector.

We employ the following ndations. We refer the beginning d period 1 as "date 0," the end d
period 1 (or the beginning d period 2) as "date 1," andthe end d period 2 as "date 2." We cortinueto
narmali ze the total amount of 1abor to 1 in both periods and denate o, and o, as the shares of labor in the
unmonitored sector in period 1 and period 2, respectively. k, isthetotal amount of capital (or credit)
available at date 0, kg, and k,, are per capita capital in the monitored and unmonitored sectors at date 0,
and k, and k,; arethose at date 1. Given k, o, and k;, kg isuniquely determined, for t = 0and 1. For
simplicity, we assume that the second period is the end period and that ¢, and k,; are exogenausly given.*?
The purpose of this assumptionis to focus on the date O allocation d labor (o,) and credit (k) between the
two sectors, which correspondto the government's interim decisions during the reform.

In the monitored sector, agents always exert low effort g , as analyzed in the benchmark case in the
basic modd. Inthe unmonitored sector, it has been shown that, if k; < k*, agents will exert high effort e..
Wewill restrict oursdvesto k, < k* fort=0and 1.2

At date 1, the stat€ s tax revenueis all from the monitored sector and, since dfort islow in the

12\We abstract away the isaue of the savings of the seand-generation workers in the unmonitored sedor by
asaiming that they consume everything by the end of the seaond period.

¥ The msek,, > k" iscomplicated. Inthiscase, r < ryand e = g, are no longer in equili brium, becauser < r,
impli es an average savings higher than h, which in turn implies that the government will choase to confiscate all
savings (r = 1) and redistribute h equally to all agents.
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sector, isgivenby T, =y = (1 - oo)y(e,, Kg). Thetotal savings in the state bank by agentsin the
unmonitored sector is S, = o,5(e., K,o) because dfort is highin the unmonitored sector. We denate the
state's consumptionin period 1 by C,. The consumption d the agents in the monitored sector iscy = 0,
since the state has the incentive to limit the first period consumption d the workers in the monitored sector

to the minimum level. Then, the stat€' s budget constraint at date 1 is given by

Ci+k =T+ S +k,

wherek; isthetotal capital stock at date 1 for period 2 production. To simplify, we assuumethat C, = C*.

Then,

ki =T+ S - C* +Ky=(1-0p)y(E, Kg) + 0oS(64, Kng) - C* + k.

In the second period, the state’ stax revenueis T, = (1 - o1)y(e, Ky). Each agent's consumptionis

Cy = handc,, = (1 —ry)s(ey, ky), inthetwo sectors, respectively, wherer, = 1 - /e is the (implicit) tax

rate on bank deposits. The state' s period 2 consumption C, is given by the foll owing budget constraint:

C, + (L-og)h + (L-a)h + oo(1 - 1o) S(Ey, Ker) = ky + (1 - op)y(&, Ke),

where o4(1 - rg)s(e, Kqo) + (1-o,)histhetotal amount of after-tax savings returned to depositors and (1 -
op)his thetotal amount of pension paid to the two generations of workers in the monitored sector. The
state' s objectiveis to maximize C, by choasing k., and g, for given o, and k,;. We can calculate C, as

follows:

(1) C,=(1-o)y(e, kg) + Ky - 0o(1 - ro)s(&n, Kno) - (1 - ag)h - (L-op)h.

26



Define 1 - v, to bethe share of credit all ocated to the monitored sector. Then (1 - o,)ky; = (1 -

vk;. With this, thetwo first order derivatives of (1) are:

(2)  9CH Ko = - 9oL - To)S(&4 Kno)* [(1 - Vo)yi(&L, Ke) + 1](dky/dk),

where

dky/dK,o = 06Sc(E1, Kno) - GaYk(BLs Ke);

and

(3)  9CIdo = - (L1-ro)S(& knd) + N+ [(1 - Vi)yi(&, ka)+1](dkyi/doo)

where

dky/dog = S(8, Kno) - Y(&L, Ks) + (Ksg - Kna)Yk(&Ls Keo)-

Wefirst examine the condtions under which the state chocses to all ow a unmonitored sector in
period 1, i.e., o, > 0. It turns out that there are two alternative condtions. Thefirst of these requires that
s(ey, ko) > y(e, ko) ands(ey, ko) < h, which are satisfied when g, is aufficiently higher than g and k; is nat
very high. Under these condtions, the state can always improve upon the choice of 6, = 0, which implies
that ky, = k. In fact, the state can move a worker from the monitored sector to the unmonitored sector
with the same amount of per capita capital, k,. With this adjustment, k, will i ncrease by s(e,, ko) - y(e,,
ko). One period later, the stat€' s expenditure increase by (1 - rp)s(ey, ko) - h, since (1 - ro)s(ey, ky) isto be
paid back to a depositor and hto aretiree Thus, if s(ey, ko) > y(e, k) and s(e,, k) < h, such an

adjustment benefits the state.
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Alternatively, when y(e , ko) <hand v, islarge, the state also choases to have a unmonitored
sector. Thereason gaes asfollows. If o, =0, kg, = k, andthen y(g, k) < h; that is a worker in the
monitored sector produces lessthan his retirement pension and thereforeis a burden onstate budget. By
moving a worker into the unmonitored sector and all ocating little capital to him, the state can avoid
subsidizing the work in the amount of h - y(g , ky,). Moreover, the state also increases the per capita credit
avail able to the remaining workers in the monitored sector and therefore increases their per capita outpu.
With v, being sufficiently large, this advantage of moving workers to the unmonitored sector dominates any
possgble cost of lowered k; because k; will maostly goto the unmonitored sector in the second period which
pays little taxes. Therefore, under the alternative assumptions of y(e , ky) < hand v, beinglarge, it is
optimal for the state to have a unmonitored sector. Apparently, the second condtions are more likely to be

satisfied when either g or k, isvery low. Thefollowing proposition summarizes the discussons.

Proposition 3: Under either of the foll owing condtions, the optimal ¢, > O:

(1) s(&+ ko) > y(&L, ko) and s(ey, ko) < h; or
(2) y(e, kg <hand v, is sifficiently large.

We can also characterize a condtion under which it is optimal for the state to maintain a monitored
sector, i.e., 0, < 1. A simple condtionfor thisto hdd isthat v, is sufficiently large. The reason can be
explained easily. Supposeinitialy, thereis no monitored sector, i.e., 6, = 1. The state can establish such a
sector with a small proportion d total labor but with per capita capital, ky, so highthat per capita output
in the monitored sector y(e , Ky) > h. Such a monitored sector will be a net contributor to the stat€' s budget
in the secondperiod. When v, is high enough, the above benefit of having the monitored sector dominates
any possble costs asis argued in the last paragraph. Therefore, it is optimal for the state to have a

monitored sector. The foll owing proposition summarizes the discusson,

Proposition4: When v, is sufficiently large, the optimal o, < 1.
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We next examine how the government optimally all ocates credit at date O between the two sectors
by assuming that the two sectors co-exist. Given 0 < g, < 1, the optimal ko is an interior solutionif the
marginal product of capital is sufficiently high when the leve of capital islow. Thereforeitsfirst order
condtionis satisfied by setting equation (2) equal to zero. Then, in (2), thefirst termis negative and
consequently dk,/dk,, > 0 or s(e., kno) > V(e kg). But s(ey, ko) equals the marginal propensity to save,
avariablelessor equal to 1, multiplied by y,(e,, k.o).- Therefore, y, (e, K.o) > V(@ Ky). Theimplication
isthat credit rationing exists against the unmonitored sector. Thereasonis that, although credit all ocated
to the unmonitored sector increases k,, it also increases the amount the state has to pay to each depositor in
the secondperiod. That is, the government canna enjoy all of the marginal benefits of added credit to the
unmonitored sector. On the other hand, to each worker in the monitored sector, the government’s
obligationis h, a fixed amount independent of kg, (and k). Therefore, the government does enjoy the full
marginal benefit of added credit to the monitored sector. The following propositionis a summary of the

discusson.

Proposition 5 (credit rationing): Under the sectoral dual-track, at the optimum, y, (e, K.o) > Vi(a., Ky); that

is, credit is rationed against the unmonitored sector.

Finally, we examine the rdative capital intensity of the two sectors. Wewill show that when v, is
sufficiently large, the monitored sector has a higher capital intensity than the unmonitored sector. This
conclusionis gronger than that in Proposition 5. The argument before Proposition 5 shows that the state
only gets a portion d the marginal benefit of capital all ocated to the unmonitored sector but gets thefull
marginal benefit of capital all ocated to the monitored sector. As v, approaches 1, the state only cares about
its revenue from thefirst period production, and for the unmonitored sector, the proportion d marginal
product going to the state decreases to r, multiplied by the marginal propensity of saving, makingit less
and lessattractive for the state to all ocate capital to the unmonitored sector. Eventualy, when v, is

sufficiently large, per capita capital all ocated to the unmonitored sector becomes lower than that all ocated
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to the monitored sector, despite of high effort in the former sector. Thus, we have Proposition 6.

Proposition 6 (capital intensity): Under the sectoral dual-track, when v; is sufficiently large, at the

optimum, Ky > kg > K.

V1. Evidencefrom China's Reform Experience

Our modd presented in sections 1V and V has threemajor predictions. First, under anonymous
banking, the government should find it difficult to tax business As a result, private incentives shauld rise,
so daes GDP, and the share of government tax revenue in GDP shauld decline. Second under financial
represson, the government should be able to coll ect some revenue, which we call quasi-fiscal revenue, from
the banks in the forms of seigniorage and implicit taxes on degposits. Third, the government may find it
desirable to all ow the co-existence of two sectors: a wdl-monitored sector and a lessmonitored sector,
which exhibit the following features: the well-monitored sector pays more taxes, receives more credit, and
is more capital intensive, but has lower incentives; and the lessmonitored sector pays fewer taxes, receives
lesscredit, and is lesscapital intensive, but has higher incentives. Below we provide evidence from China's

reform experience to support these predictions.

A. The Dedine of the Shae of Government Fiscal Revenue in GDP

Government fiscal revenue in China consists of threeparts: budgetary revenue, extra-budgetary
revenue, and df- budget revenue. In the following, we explain and calculate the magnitude of each d these
revenue items.

It isan dfiten cited fact that the Chinese government's budgetary revenue as a share of GDP
declined dramatically duringthe past two decades (e.g., Wong 1991). Column (4) of Table 1 shows that
the consolidated government budgetary revenue as a share of the GDP declined from 31 percent in 1978to

13 percent in 1993and went down further in 1996to 11 percent. After adjusting for nonstandard
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accounting practices (for example, the Chinese budgetary datais net of subsidiesto the losses of state-
owned enterprises), the adjusted data can be about 1-2 percentage points higher.
[Insert Table 1 here]

Column (5) of Table 1 gives estimated figures of extra-budgetary funds. Under the definition prior
t0 1993 extra-budgetary funds consisted of two categories: tax surcharges and user fees, and SOES
earnings retained by SOEs and their supervisory government agencies. About threequarters of the extra-
budgetary funds arein the second category, maost of which are nat really government revenues. Chinese
econamists estimated that about 30% of total extra-budgetary revenue was used for pulic expendture
before 1993(Fan, 1996. Since 1993 the SOE retained earning portion d extra-budgetary funds has been
excluded from the new definition d extra-budgetary revenue. To maintain consistency, we use 30 percent
of extra-budgetary revenue as a share of GDP for the data before 1993and include the etire extra-
budgetary revenue after 1993

Column (6) of Table 1 presents the estimated off- budget revenue based on30 percent of the local
budgetary revenue. The "off- budget” revenue, also knawvn as "sdf-raised funds,” consists of user charges
or fees (such as land management fees and water and dectricity fees) nat included in extra-budgetary
revenue, as well as retained profits and management fees from coll ective enterprises sich as TVES. Some
survey studiesindcate that at the township level in many localities, the size of the off- budget expendtureis
as large as the budgetary expenditure, and in some townships in Guangdongprovince it is as high as 90%
of total expendture. On average, off- budget revenue could be around 30 percent of local budgetary
revenue (Fan, 1996 and we use this ratio to calculate column (6) of Table 1.

Total government revenue combining revenues from all threesources also experienced a significant
decline during the past two decades as shown in column (7) of table 1. It declined from about 40 percent of
GDPin1978downto 25 percent in 1990and davn further to 17 percent in 1996 Again, after adjusting
for non-standard accounting practices, the adjusted revenue can be 1-2 percentage points higher, but, still,

total fiscal revenue was below 20 percent of GDP in 1996 However, the decline of government revenue as

14 We made estimations for 197881 and 199596 die to the lack of relevant data.
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a share of the econamy does nat necessarily imply the declinein absolute terms. In fact, compared with
that of 1978 total government revenue nearly doubled in 1996 despite the fact that the share of
government revenue in GDP declined.

Econamists usually attribute the decline of the share of government fiscal revenuein GDP to
econamic liberali zation that relaxed the state mongpoly over industry (Naughton, 1992. Under central
planning, the government almost exclusively extracted its revenue from the state industry monapoli es, made
possgble by setting artificiall y low planned prices for materials and resources and artificially high planned
prices for final products. Econamic reforms liberalized prices, allowed entry of non-state enterprises, and
increased compensation to state workers and retained earnings to state enterprises. This is why government
revenue decli ned.

The above argument is incomplete, because it does nat explain why the government could nd raise
fiscal revenue from other sources sich as nonstate anterprises. Presumably, the government found it
difficult to collect taxes from nonstate enterprises. We have argued that information plays a critical role
here. In sectionll, we presented evidence showing that the government remains predatory during reform.
But, decentrali zed information serves to limit its actual ability to prey oncitizens. Government officials
frequently complain that they were unable to coll ect taxes because they lacked information. Evidence
shows that there was considerable difficulty in coll ecting taxes from industrial enterprises because of the
lack of information. For example, in 199Q after around d campaigns aimed at tax evasions of private
businesses, it was estimated that only 20 to 30 percent of nominal taxes were coll ected (Lu and Y ang,
1992. Themain reasonfor this was that "the non-state firms have poor accounting systems, therefore
governments have limited capacity taxing these enterprises’ (An andLiang, 1996.

The decline of fiscal revenue as a share of the GDP has occurred nd only in China. In Rusda,
consolidated fiscal revenue (including df- budget funds) as a share of the GDP also declined drastically
during reform, from 46.1 percent in 1992to 32.3 percent in 1996 (table 1 in Chapter 111, Treisman, 1999.
Thereported reasons are similar to those we have argued here: the Rusdan government was unableto

coll ect taxes because of informational problems. The differenceisin the detail s: enterprises in China use
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cash for transactions, and enterprises in Rusda use barter. Anather differenceisthat in Rusda, the
absolute amount of government fiscal revenue declined because its GDP declined, but in China, only the

share, nat the absolute amount, declined.

B. Government "Quasi-Fiscal" Revenue from the Finarcial System

We now turn to evidence showing that anonymous banking plus the state mongpoly of the financial
system has been generating a considerable amount of revenue for the Chinese government during the reform
era. Therevenue, which is nat directly collected via taxation, is often referred to as "quasi-fiscal” revenue.
Government's quasi-fiscal revenue come from two sources. Thefirst sourceis signiorage, which isfrom
theincreases in cash isaued by the central bank, which can be both inflationary and noninflationary.® The
secondsourceis from (implicit) taxation onbank deposits through creating a gap between the regulated
deposit rate and the market interest rate.'®

In China, cash in circulation and bank deposits have increased rapidly (table 2), a phenomenon
often referred to as financial degoening. Financial degoening provides a "tax base" for government's quasi-
fiscal revenue. Column (6) shows that cash in circulationincreased from 5.9 percent of GDP in 1978to
the peak of 17 percent of GDP in 1993 l&foreit leveled df alittle morerecently. Column (3) of table 2
shows that househadd bank deposit increased annually by over 30 percent for most years in the past two
decades. Column (7) shows that total househdd bank deposits were lessthan 6 percent of the GDP in
1978 They increased to 22 percent in 1986 42 percent in 1991, and further to 56 percent in 1996
Column (8) displays the M2 to GDP ratio, which increased from 50 percent in 1985to 110 percent in
1996

[Insert Table 2 here]

15 Although our model captures the inflationary part of seigniorage revenue of the government, it does not
explicitly capture the non-inflationary part of seigniorage revenue from theincreasein real money balance

16 Here we focus on the revenue (flow) of the government. The expenditure side of the government is a separate
isale, athough the two sides are related. We note that if the government uses the deposits for non-productive
purposes beyond a point, state banks non-performing debts will accumulate. We will discussthisisaiein the
concluding sedion.
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How large is the government's revenue from currency seigniorage in China?*’ Hofman (1998
estimated that between 1986and 1994 inflation tax (on currency stock) was 1.2 percent of GDP (Column
(2) of table 3) and real money expansion (i.e., increases in deflated cash in circulation) was 1.8 percent of
GDP (Column (2) of table 3). Thesetwo combined averaged 3 percent of the GDP (Column (3) of table
3).

[Insert Table 3 here]

On the other hand, because of government monagpoly of the banking system and capital cortrol, the
government was able to regulate the interest rate to the level below the market rate. We estimate the
amount of resultingimplicit taxes on dposits as follows. Asaming first zero as the opportunity cost of
capital. Acoordingto Hofman (1998, theimplied implicit taxation on @posits between 1986and 1994
was 2.1 percent of the GDP onaverage (Column (4) of Table 3).*® Now consider amoreredlistic casein
which the opportunity cost of capital is 10 percent rather than O percent. Between 1986and 1994 the
average househdd bank deposits to the GDP ratio was about 35 percent (column (7) of table 2). Then, on
average, the additional implicit taxes on haisehdd bank deposits would be 3.5 percent of the GDP each
year. Thisamount is then added to the average 2.1 percent of the GDP above. This gives the total implicit
tax onbank deposits as close to 6 percent a year, which is about one-half of the budgetary revenue or about
ore-third o thetotal fiscal revenuein 1994

Comhbining the seigniorage revenue and impli cit deposit taxes, between 1986and 1994 the
government's quasi-fiscal revenue averaged about 9 percent of the GDP every year. This means that, on

average, the government's quasi-fiscal revenue was more than ore-half of its budgetary revenue, or more

Y Because all commercial banks were state-owned in China during the time period of our study, we consider the
central bank and state emmercial banks as one bank and thus do not include reserve money seigniorage as part of
the seigniorage.

8 This 2.1 percent is perhaps overestimated a bit because it does not consider inflation compensation for
household term deposits maturing in over threeyears and it also includes date enterprise deposits.

1% Giovannini and de Mo (1993 provided evidenceindicating that in devel oping countries the government
revenue from financial represson can be substantial, and for several countriesit is of the same order of magnitude
as signiorage.
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than ore-third o its total fiscal revenue from budgetary, extra-budgetary, and df- budgetary sources.
Therefore, in the 19905, the Chinese government's total revenue (fiscal and quasi-fiscal) was smewhere
between 25 and 30 percent of GDP.

We now return to the comparison between China and Rusga.  Although both countries experienced
similar sharp declines of the share of government's fiscal revenue in GDP, there was a big dfferencein
their financial systems. The Russan econamy suffered from the serious problem of inflationin the erly
199Gs, through which the Rusgan government coll ected some seigniorage revenue, but only in a limited
amount and for a short time period. "Direct credit” from the Rusdan Central Bank was as highas 15.5
percent of GDP in 1992 but dropped sharply to 5 percent in 1993and 1.9 percent in 1994 (table 1 in
Chapter 3, Treisman, 1999. After the 1998crisis, the market of ruble-denominated financial asssts dirank
drastically. In contrast, for the past twenty years, China experienced unprecedented financial degpening,

which all owed the government to continuously collect a considerable amount of quasi-fiscal revenue.

C. Features of the Sedoral Dual-Track

Our modd predicts the existence and characteristics of two sectorsin the econamy: the well -
monitored sector and the lessmonitored sector. Thisisindeed a prominent feature of the Chinese econamy
during reform. In China, the well-monitored sector consists of mostly state-owned enterprises (SOES)
whil e the lessmonitored sector consists of maostly nonstate-owned enterprises. But the correspondenceis
nat perfect: certain transactions of SOES are nat monitored by the government whil e some transactions of
nonstate enterprises are.

Thereis overwhelming anecdatal evidence showing that work eff orts in the nonstate sector (i.e.,
lessmonitored sector) are higher than thase in the nontstate sector (i.e., well-monitored sector), which is

consistent with a basic prediction d the modd.?® In the following, we provide evidence on dher predictions

20| jke other models dealing with effort problem, effort is not observable or measurable, and thus direa
evidence mmparing effort in the state sedor and the non-state sedor is not available. Whileindired evidencesuch
as lower capital productivity in the state sedor is consistent with our prediction that effort islower in the state
sedor, it isalso consistent with other explanations guch as all ocative inefficiency, i.e., too much capital, in the state
sedor. Isolating the dfed of individual factors on productivity in the state sedor is not easy and we do not have
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of the modd concerning the comparison between these two sectors.

Tax contribution. Table 4 displays government budgetary revenue from sources of different
ownerships. It showsin Column (3) that budgetary revenue from the state sector declined from 87 percent
of total revenuein 1978to 71 percent in 1995 Even in the 199Gs, the state sector remained the most
important source of government budgetary revenue, despite the fact that state ownership in the etire
econamy has become a minority. For example, in 1996 the state sector produced lessthan 30 percent of
the total industrial output of the nation (Column (4)). Although catais nat readily avail able, we can
estimate the state's arein GDP as of 1996 In terms of value added, the shares of the agriculture,
industry, and service in the econamy were about 20, 50, and 30 percent, respectively. Asaumingthat the
state's daresin the threesectors are 0, 30, and 60 percent, respectively, the share of the state sector in the
GDP would be roughly 1/3.2* At more than 2/3, the state sector's contributionto government budgetary
revenue is disproportionately high, as our modd predicts.??

[Insert Table 4 here]

Credit allocation. It iswdl known that SOESs have been favored in credit all ocation, and nonstate
enterprises, especially private enterprises, have been discriminated against. Table 5 presents figures on
nonagricultural loan all ocations between the state and nonstate sectors. Thefiguresin Column (4) of
Table 5 show that the share of loans extended to the state sector never fell below 85 percent of the total,
despite the fact that the output produced by SOEs fell to lessthan 1/3 in industry andto about 1/3 in GDP
interms of value added. Clearly, the state sector received disproportionately high share of credit from the
banking system.

[Insert Table 5 here]

systematic data to addressthe issue here.

2L The service sedor includes industries li ke banking, wholesale and rail and air transportation and othersin
which state ownership dominates, as well asretail, restaurantsin which private ownership dominates. The sedor
also includes government ingtitutions.

22 Note that the government budggetary revenue figures are already net of planned subsidies to the losses of state
enterprises.
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Capital Intensity. Figuresin Table 6 suggest that the state and the non-state sectors employed
different techndoges in terms of capital intensity. Comparing the figures in Columns (1) and (2), we can
seethat net capital stock per worker inthe SOEs is four to seven times that of township-vill age enterprises
(data missngfor someyears). Data of the original values of per worker capital stock inindustry,
contained in Columns (3) and (4) in table 6, give the same picture. We conclude that, on average, the state
sector employed a much more capital-intensive techndogy than the non-state sector.

[Insert Table 6 here]

In summary, the evidence presented in tables 4 to 6 displays a pattern o systematic diff erences
between the state and nonstate sectors: On a proportional basis, the state sector pays more taxes, receives
more credit, and is more capital intensive. The opposite are true for the nonstate sector: It pays fewer
taxes, recaives lesscredit, andis lesscapital intensive. All of them are consistent with the predictions of

our moaod derived in section VI.

VIl . Concluding Remarks: Transitional I nstitutionsin the Processof I nstitutional Change

The starting point of our paper is what appeared to be a fundamental problem facing China & the
outset of reform: The state as an entity was nat constrained by the conventional institutions guch as rule of
law and separation d powers D that it had dfficulties in making any credible commitment to the creation
of private incentives. The evidence presented in section Il confirmed that such alack of credible
commitment was a characteristic of the Chinese government before the reform and remained a serious
problem during the reform. We then explained theoretically in sections 1V and V how reform can limit
government predation and thus create private incentives through information decentrali zation by way of
anonymous banking. At the same time, through a mild financial represson, the government can coll ect
quasi-fiscal revenue from the state banking system, givingitsdf incentives for reform. Both anonymous
banking and financial represson were documented in sectionlll. Finally, we presented evidence in section
V1 onthe major predictions of the modd, including government fiscal revenue decline, financial degpening,

and the features of the sectoral dual-track. Inlight of our theoretical analysis and empirical evidence,
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China's econamic performance in the absence of the conventional institutions can be better understood

Our work highlights the importance of "transitional” (or, "second-best") institutions, as distinct
from the more famili ar "conventional” (or, "best-practice’) institutions, in econamic development and
transition. Transition econamies, such as China and Russa, have had very weak conventional institutions
for amodern market econamy. Some transition institutions, such as anonymous banking and financial
represson analyzed here, have played important roles in China, because they addressthe most central
isaues facing the country and are more pertinent to itsinstitutional environment. Thus, one shauld evaluate
these institutions diff erently for the econamies in transition and for mature market econamies. For
example, it iswedl understoodthat in mature econamies government taxation is lessdistortionary than
financial represson, andinformation transparency is beneficial to a functioning market. But transition
econamies usually do nd yet have df ective institutions to constrain the predatory state. We have shown
that during econamic development and transition, certain transitional institutions such as information
opaguenesscan be useful for creating private incentives. Similarly, under certain condtions, financial
represson can be lessdistortionary than conventional government taxation. Our study is intended to be an
important first step in understandng institutional change.

The next important step is to understand the second stage of the institutional change, that is, the
convergence of transitional institutions to the best practice institutions as in mature market econamies. A
legitimate and important question is whether or nat the transitional institutions will make such a
convergence more difficult. There do nd seam to be clear-cut answers to this question. On the one hand,
starting from the transitional institutions, both the state and private agents will have the potential to become
better off if the rule of law and the correspondng best-practice institutions are establi shed, due to the
efficiency gain from the state's enhanced commitment power. On the other hand, these transitional
institutions may yield groups with vested interests that later become obstacles to the convergence. It is nat
clear which o these factors dominates, or if there are other factorsin play. These are significant questions
that will be pursued in our future research, for which aur current study attempts to provide a useful

foundation.
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Appendix A. Prodfs of Propositions

Prodf of Proposition 1: Sincethe state can doserve all Y's, it can tax accordingto Y and determine the

agents consumptionlevelsc, andc,. The state's objective functionis
E(Y) - E(c)) - E(c,) - ME[P(c; - 0)],

Then, it is optimal to choasec, = 0. Since P(c, - 0) = 0 for 6 = 0, the objective function becomes

E(Y) - E(c,) — eME[P(c; - h)].
Because P is convex, the objective function is maximized when ¢, is the same for all agents with 6 = h.
Because the state canna distinguish agents with 6 = 0 from those with 6 = h, ¢, should be the same for all
agents. Theoptimal ¢, = F < h because P(c, - h) =0 for ¢, > h.

Anticipating that the state will set each agent’ s consumption independent of his output, it is optimal

for the agent to chocse e= g in period 1 regardiessof other agents’ choices.m

Two Lemmas are useful for the prodf of Proposition 2.

Lemma 1: With anonymous banking, F > min{h - (1-r)s,(«h, h), F}, whereF' =rs+ T,. That is,
whenever the budget constraint all ows, the state shauld rdieve the poorest and reedy agents from

starvation.

Prod: The state chocses (r, F) to maximize

1 =rs—F - eME[P((1-r)s,(Y, h) + F - h)]
subject to the budget constraint that F < F'. For F < h - (1-r)s,(ch, h), the consumption d the least
fortunate agents, (1-r)s,(zh, h) + F <h. Themarginal cost of Fis1. Themarginal benefit of F from
agentswithY =hand0 =his

-eOMP((1-r)s,(eh, h) + F - h) > -e3MP(0),

and the marginal benefit of F from agentswith Y > h and 6 = his nonnegative. By Assumption 3, the
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marginal benefit dominates the marginal cost when F < h - (1-r)s,(«ch, h).m

Lemma 2: Under Asaumption 4, s,(eh, h, ro, 0) = «h.

Prodf of Lemma 2: Denate the agent’ s utili ty function by

V(s) = u(Y-s) + U[(1-ro)s,-0].

Themarginal utility is
V'(s) = -U(Y-8) + (1-ro)u'((1-1)S-0).
Furthermore, V is a concave function. WhenY = ¢hand © = h,
V'(ech) = -u'(0) - (1-ro)NP'(0) > O.

Therefore, s,(cch, h, 1y, 0) = ch.m

Prodf of Proposition2: (i) Given the agents' strategies, al agents with 6 = h save at least «h andtheir

second period consumptionis (1-r)s, + F > hfor F > (1-a+ar)h. Therefore, thereis no reed to choase F
greater than max{0, (1-a+«r)h}. By Lemmal, theoptimal Fis
min{ max{ 0, (1-a+ar)h}, rs+T,}.

If (1-a+ar)h < rs+ T, F=max{0, (1-a+ar)h} andthe state s utility is

m=rs—F=rs- max{0, (1-a+ar)h}.
Whenr <ro, F=0andn =rs. Whenr >r, F=(1-« + ar)handn =r(s- «h) + (¢-1)h. Becausek < k*,
s< ehandtherefore m ismaximized whenr =ryandF=0. If (l-a+ar)h>rs+ T, F=rs+ T, thestat€'s
revenue minus aubsidy is non-positive, and some agents face positive probability of starvation. Then the
state's payoff is grictly lower than that whenr =r,. Therefore, the optimal chacesarer =ryandF = 0.
(if) Given that other agents choose s, = si(Y, 0, 1, 0) and e = g, the observed average savingsis s= E
si(Y, 0, ry, 0) regardlessof the agent’s own savingsandr = r,, F = 0. The stat€'s chaces of r and F for

observed average savings = sareirrelevant. Then the agent chooses 5 to maximize

u(Y - s + u((L-ro)s, - 0).
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The solutionis § = sy(Y, 0, ry, 0). By Assumption 1, the optimal effort level isg,.m

Appendix B. Multiple Equilibria

In this appendx, we consider whether there is anather equili brium besides the one given in
Proposition 2. For simplicity, we analyze the special casewhere ¢z = 1 andthusr, = 0. Denate an
equilibrium by {€*, s;*(Y, 0), r*, F*}, where (r*, F*) is the stat€'s action when an average savings of s* is
observed. Sincethere are many agents, agents do nd consider the dfect of their indvidual decision onthe
states chaiceof r and F. Therefore, we have the foll owing properties of equili brium strategies of the

agents.

Lemma 3: Inany equili brium, s;*(Y, 0) = s,(Y, 0, r*, F¥). Asaresult, s;*(Y, 0) increaseswith Y and 0,
ands;*(Y, h) > s*(h, h) for all Y.

Prodf: Inan equili brium, an agent's drategy is his optimal chaice given the equili brium strategies of other
agents andthe state. Given the equili brium strategies of other agents, the average savingsis ¢ and
therefore the state will choaose (r*, F*) regardlessof the agent’s own chaice. Then, the agent should chocse

s*(Y, 0) = (Y, 6, r*, F*).;

An important determinant of the equili brium is the subsidy chasen by the state, F, which depends
onthe state's budget constraint. We consider two cases below. Inthefirst case, weasaume T, = 0, where
T, isthe stat€'s revenue in period 2 from other sources. In the secondcase, we assumethat T, is 0 large
that it isfeasible for the state to choose r and F to avoid any starvation. We first develop two lemmas for

our analysis (for any T, > 0).
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Lemma 4: There ists no equili brium in which s* > h.

Prod: Supposes* > h. By Lemmal, F=min{h- (1-r)s,(h, h), rs* + T,}.

Wefirst show that the optimal r must satisfy rs* + T, > h- (1-r)s,(h, h). Theinequality hdds for
al rifs > h. Consider s, <h. Forrintherangers® + T, < h- (1-r)sy(h, h), F =rs* + T, and the stat€'s
revenueis—T,, which independent of the chaice of r. Then, in this range of r, the state's only objectiveisto
minimize the probabili ty of starvation. The second period consumption d agentswithY =hand0 = his
c,=(1-r)s,(h, h) + F =r(s*-s,(h, h)) + s,(h, h) + T,, which increases with r. In the aforementioned range of
r, ¢, < handtherefore the states utility is grictly increasinginr. Astherangeisan gpen interval bounded
from above, the optimal r canna bein the range.

Givenrs* + T, > h- (1-r)sy(h, h), F=h- (1-r)s,(h, h) and no o starves. Then the state's only
objective is to maximize its revenue, which is given by

=15 -F=r(s* - sy(h, h)) + sy(h, h) —h.
Sinces* > h > s(h, h), theoptimal r is 1.
Whenr* = 1, it is optimal for the agent to choase s, = O regardlessof hisY or 6, which cortradicts

with the hypothesis that s* > h. Therefore, there eists no equili brium inwhich s* > h.ll

Theintuition d Lemma 4 isasfollows. If s* > h, it isposdblefor the state to chocser and F to
avoid starvation and the state will doso. Then, with aunit increaseinr, F increases by s,(h, h) but revenue
increases by s*. Therefore, it is optimal for the stateto chocser as large as possble because s > s,(h, h);
That is, r* = 1. However, r* = 1 isinconsistent with s* > h. Therefore, s* > h canna be satisfied by any
equili brium.

Sinces*(Y, h) > s*(h, h) for all Y, thelevd of s;*(h, h) is crucial to the state's decision about (r,
F). Therearetwo possbilities about s,*(h, h): ether s;*(h, h) = h a s;*(h, h) < h, because an agent with

incomeY = h canna save morethan h About thefirst case, we have,
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Lemma5: Theonly equili brium that satisfies s*(h, h) = h is the orne given in Proposition 2.

Prodf: By Lemma 2, the equili brium found in Proposition 2 satisfies s*(h, h) = h. It remains to be shown
that r* = 0 and F* = 0 in any equili brium that satisfies s*(h, h) = h.

s*(h, h) = himpliesthat s,*(Y, h) > hfor all Y. Thenthereisno reed to chocse F greater than rh.
By Lemma 1, theoptimal F is

Min{rh, rs* + T,}.
By Lemma 4, there are two possbility for s*: s* =h o s* <h.
If s =h, then F = rh andthe state' s utility is
m=rs*-rh=r(s"-h),

whichisOfor all r. A positive r necesstates a tax-cum-redistribution scheme that does nat increase the
consumption d any agent with © = h and could possbly reduce the consumption d some of these agents.
If the state has any aversion to such a scheme, or such a scheme has any cost, the state will findit optimal
tochocser =0. Then, F* =r*h=0.

If st <h, part (i) in the prodf of Proposition 2 has own that r* = 0 and F* = 0.

In summary, we have shown that r* = 0 and F* = 0 in any equili brium that satisfies s*(h, h) = h.l

Proposition 7: Suppose T, = 0. If an equili brium exists besides the one given in Propasition 2, it satisfies
O<r<1landit doesna Pareto daminate the equili brium given in Proposition 2. In particular, the state
and agents with © = hand hgh'Y are strictly worse off under this equili brium than under the equili brium

given in Proposition 2.

Prodfi: By Lemmas 4 and5, to determine whether there are equili bria other than the one givenin
Proposition 2, we only need to consider the case wheres* < hands;*(h, h) <h. Inthiscase, rs* < h—(1-
rs*(h, h) for al r. Then Lemma 1 implies F = rs*, the statesrevenueis 0, andanyr > 0 is associated

with a tax-cum-redistribution scheme.
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If s* < s*(h, h), the scheme does nat increase the consumption d any agent with © = h and could
possbly reduce of consumption d some of these agents. The same argument as in the prodf of Lemma 5
implies that the state's optimal chaceisr* = 0andF* = 0. Then s;*(h, h) = h, contradicting s,;*(h, h) < h.
Therefore, there does nat exist any equili brium satisfyings* < s;*(h, h) <h.

If st > s*(h, h), an equili brium with r* > 0 may or may na exist. If the equili brium exists, r* <1,
because otherwise s* = s;*(h, h) = 0. The equili brium entail s a tax-cum-redistribution scheme that imposes
anet tax onagentswith n=h and hgh'Y (suchthat s;*(Y, h) > s*¥). These agents are strictly worse off
under this equili brium than under the equili brium given in Proposition 2, because in addtion to paying a net
tax, they also lose the opportunity for consumption smocothing. Welfare comparison for agents with 6 = h
andY such that s;*(Y, h) < s* is ambiguous as these agents receive net subsidy but lose the opportunity for
consumption smoathing. Note that these agents will face positive probability of starvation despite of the
subsidy. Therefore, the stateis drictly worse off under this equili brium than under the equili brium givenin

Proposition 2.1

Proposition 8: For sufficiently large T,, the equili brium given in Propasition 2 is unique.

Prod: By Lemmal, F=min{h- (1-r)s;*(h, h), rs* + T,}. WhenT, > h, F = h-(1-r)s;*(h, h) and noagent
starves. Then, the state's utility is
m =rs* - F=r(s*-s*(h, h)) + s;*(h, h) = h.

Consider threepossbilities:

(i) s* > s*(h, h). Inthiscase theoptimal ris1. Thens*(Y, 0) =s(Y, 0, 1, F) =0, whichis
inconsistent with s* > s;*(h, h). Therefore, there is no equili brium satisfying s > s,;*(h, h).

(it) s* <s*(h, h). Inthiscase, the optimal ris0. Then s*(h, h) = sy(h, h, 0, F*) isthe solutionto

max u(h-s;) + u(s+F*-h).

It is easy to show that s,*(h, h) = h—F*/2. Then the euili brium condtion becomes F* = h - s*(h, h) =

F*/2, which implies F* = 0. Hence, the equili brium is the one given in Proposition 2.
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(iii) s* =s;*(h, h). Inthis case, the state's revenue does nat depend onr. Each positiver is
associated with a tax-cumr-redistribution scheme that does nat increase the consumption d any agent with ©
= h and could possbly reduce the consumption d some of these agents. If the state has any aversionto
such a scheme, or such a scheme has any cost, the state will findit optimal to chocser = 0. The analysis of
case (i) showsthat F* = 0. That is, the state's drategy hereis the same as that given in Proposition 2. If k

< k*, the resulting equili brium does nat satisfy s* = s;*(h, h).l

The conclusion d Propasition 8 seams counter-intuitive. First of all, it says that the equili brium
subsidy is zero even if the state has enough funds for highlevel of subsidy. Given the state's aversion d
starvation d agents andits ability to afford highlevd of subsidy, it seemsthat all agents would save less
than the dficient amount to force the state to subsidize later. However, such actions of the agents canna
be in equili brium because, given aher agents' strategies of saving less an agent's desire to smoath
consumption induces him to save more than aher agents. The second seamingly counter-intuitive aspect is
that the equili brium is unique here when the state has abundant funds whereas it is nat necessarily uniquein
Proposition 7 where the state faces a tighter budget constraint. By comparing the prodfs of the two
propositions, one can seethat the diff erence about uniquenessdepends on whether or nat there eists an
equili brium satisfying s* > s;*(h, h). In Propaosition 8, since the state has enough funds to avoid starvation,
it chooses r to maximize revenue (or minimize net subsidy). Asaresult, s* > s*(h, h) leads the state to
chomser = 1. But the agents choices anticipating r* = 1 areinconsistent with s* > s;*(h, h). Therefore,
there is no equili brium satisfying s* > s;*(h, h). In Proposition 7, however, the state faces a tight budget
constraint and cannd avoid starvation. 1t then choases r to minimize the probability of starvation. Its
optimal chaice of r islessthan 1, which may be consistent with s* > s;*(h, h). Therefore, there may be an

equili brium satisfying s* > s;*(h, h) in Proposition 7.
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Tablel. Government Fiscal Revenue

D ¢ ©) (4) ©) (6) ()

Budgtary  Extra- GDP Budgetary  Adjusted Estimated Estimated

revenue budggtary (billion revenueas extra off-budget  total fiscal

(billi on revenue yuan) share of budgetary revenueas revenueas

yuan) (billi on GDP (%) revenue as share of share of GDP

yuan) share of GDP (%) (%)
GDP (%)
1978 1132 3624 3124 3.50 5.62 40.36
1979 1146 4038 28.38 3.50 5.11 36.99
1980 1160 4518 25.68 3.50 4.62 3380
1981 1176 486.2 24.19 3.50 4.35 3204
1982 1212 80.3 5295 22.89 4.55 412 3156
1983 1367 96.8 5934 23.04 4.89 4.15 32.08
1984 1643 1188 7171 2291 497 412 3200
1985 2005 1530 8964 22.37 5.12 4.03 3152
1986 2122 1737 10202 20.80 511 3.74 29.65
1987 2199 2029 11962 1838 5.09 3.31 26.78
1988 2357 2361 14928 15.79 474 2.84 2337
1989 2665 2709 16909 1576 4.81 2.84 2341
1990 2937 4122 18548 1583 6.67 2.85 25.35
1991 3149 3243 21617 1457 4.50 2.62 2169
1992 3483 38550 26638 1308 4.34 2.35 19.77
1993 4349 14330 34634 1256 4.14 2.26 18.96
1994 5218 186.30 46622 1119 4.00 2.01 17.20
1995 6242 58478 10.67 4.00 192 16.59
1996 7408 68594  10.80 4.00 1.94 16.74
Note: Column (1): Budgetary revenue datais net of subsidies to the losses of state-owned enterprises.

Data dter adjustment should give dightly higher figures.

Column (5): Adjusted extra-budgetary revenueis 30 percent of reported extra-budgetary revenue
between 1978and 1992and 100 prcent of reported extra-budgetary revenue afterwards.
Column (6): Off-budgetary revenueis estimated at 30 percent of local budgetary revenue.
Column (7): Equal to sum of Columns (4), (5) and (6).

Source Satistical Yearbodk of China, 1997, p. 25; p. 235, State Statistical Bureau, 1997.
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Table2. Financial Degening

)

&)

©)

(4)

©®)

(6)

()

C)

Cashin  Household Increase M2 (billion GDP Cashin Household M2/G
Circulat Bank Over yuan) (billi on Circulati  Bank DP
ion Deposit Previous yuan) on/GDP Deposit/G (%)
(billion  (billi on Y ear (%) (%) DP (%)
yuan) yuan)
1978 21.06 3624 591 5.81
1979 2810 3343 4038 6.96
1980 39.95 4217 4518 8.84
1981 5237 3109 486.2 10.77
1982 67.54 2897 5295 1276
1983 89.25 3214 5934 15.04
1984 12147 36.10 7171 16.94
1985 9878 16226 3358 51989 8964 11.02 18.10 58.00
1986 12184 22376 37.90 67209 10202 11.94 21.93 65.88
1987 14545  307.33 37.35 83309 11962 12.16 25.69 69.64
1988 21340 38015 2369 100998 14928 14.30 25.47 67.66
1989 23440 51469 35.39 119496 16909 13.86 30.44 70.67
1990 26444 70342 36.67 152934 18548 14.26 37.92 8245
1991 31778 91103 2951 193499 21617 1470 4214 8951
1992 43360 115454 26.73 254022 26638 16.28 4334 95.36
1993 58647 152035 3168 348798 34634 16.93 4390 10071
1994 72886 215188 4154 469235 46622 15.63 46.16 10065
1995 78853 296623 37.84 607505 58478 1348 50.72 10389
1996 88020 385208 29.86 760949 68594 12.83 56.16 11094
Note: Column (4): M2 isequal to sum of cash in circulation and al bank deposits.
Source Almanac of China's Finance and Barking, various years.
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Table 3. Currency Seigniorage and Implicit Taxation on Bank Deposits (percent of GDP)

Currency Seigniorage Implicit Tax on Bank
Deposits
1 2 ©) 4
Inflation Tax Real Expansion  Currency Implicit Tax on Bank
Seigniorage Deposits

1986 0.7 15 2.2 1.33

1987 11 0.7 18 3.07

1988 0.9 3.9 4.8 112

1989 0.8 0.5 13 -0.09

1990 0.7 -0.7 -0.0 -1.11

1991 1.0 15 25 0.70

1992 17 3.0 4.7 5.61

1993 2.0 3.6 5.6 4.40

1994 19 33 5.2 4.43

Average 1986 1.2 18 3.0 2.10

94
Note: Column (3): Equal to sum of Columns (1) and (2).
Column (4): A zeroreal interest rateis asaumed as opportunity cost of capital. Inflation
compensation for household term deposits maturing in over threeyearsis not taken in to acoount.
Source Hofman (1998, Tables5 and 6.
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Table4. Statevs. Non-State Sedor: Government Budgetary Revenue

1 2 ©) 4
Budgetary revenue  Budgetary revenue  Share of budgetary Share of state

(billi on yuan) from state revenue from state industrial output
ownership (billion  ownership (%) (%)
yuan)

1978 1132 985 87.01 77.6
1979 1146 1002 8743 785
1980 1160 1007 86.81 76.0
1981 1176 1017 86.48 74.8
1982 1212 1033 8523 744
1983 1367 1147 8391 734
1984 1643 1360 82.78 69.1
1985 2005 1556 7761 64.9
1986 2122 1662 7832 623
1987 2199 1621 7372 597
1988 2357 1688 7162 56.8
1989 2665 187.7 7043 56.1
1990 2937 2095 7133 54.6
1991 3149 2246 7132 56.2
1992 3483 2483 71.29 515
1993 4349 3116 71.65 47.0
1994 5218 3727 7143 373
1995 6242 4441 7115 326
1996 7408 28.5
Note: Column (1): Government budgetary revenue is net of planned subsidies for the losses of state-

owned enterprises.

Source China Satistical Yearbodk, 1997, p. 235 237, 238 p. 413 Chinalnduwstrial Satistical
Yearbodk, 1994 p. 27.
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Table5. State vs. Non-State Sedor: Non-Agriculture Loan All ocations

D ¢ ©) 4) (6)

Total loans Agricultural Total loansto Share of non- Share of state
(billionyuan)  loans (billion  the non-state agricultureloans  industrial
yuan) sedor (billi on to the state output (%)
yuan) sedor (%)
1978 18952 776
1979 20871 785
1980 24959 76.0
1981 29566 74.8
1982 33018 74.4
1983 37536 734
1984 51206 69.1
1985 62719 64.9
1986 81165 54.25 9791 87.07 62.3
1987 97663 7114 12583 86.10 597
1988 114250 8212 15229 85.64 56.8
1989 134695 95.95 17042 86.38 56.1
1990 165413 11856 20585 86.59 54.6
1991 198105 14643 24619 86.58 56.2
1992 240381 19876 30502 86.17 515
1993 295759 23973 38370 85.88 47.0
1994 364580 23625 34748 89.81 37.3
1995 446277 30164 387.96 90.68 326
1996 537994 38544 45183 90.95 28.5
Note: Column (4): Loans to the non-state include loans to urban coll edives, individual industry and

commerce and rural enterprises.

Source Almanec of China's Finance and Banking, 1993 p. 356, 1995 p. 483 1997, p. 470.
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Table 6. State vs. Non-State Sedor: Capital Intensity in Industry

Net capital stock per worker Capital stock per worker
(thousand yuan) (thousand yuan)
€ 2 ©) 4
SOEs TVEsS SOEs TVEsS

1978 6.74 0.81 9.56 1.03
1979 7.00 0.97 10.13 1.20
1980 7.10 1.07 10.39 131
1981 7.14 10.75 1.49
1982 7.52 11.38 163
1983 8.17 12.30 173
1984 8.46 1310 178
1985 8.99 1358 2.15
1986 9.93 2.00 14.85 2.50
1987 10.89 2.39 16.22 3.05
1988 1216 2.95 17.92 3.79
1989 13.98 3.67 20.15 4.75
1990 15.37 4.25 2243 561
1991 17.54 2544 6.45
1992 19.74 5.85 2881 7.84
1993 2350 34.66

1994 2912 44.05

1995 39.38 5852

1996 46.33 68.85

Notee  Columns (1) and (3): SOEs are state-owned enterprises.
Columns (2) and (4): TVEs are township-vill age enterprises.

Source China Satigtical Yearbodk, various years, Township Enterprise Statistical Materials, various years; China
Indwstrial Statistical Yearbodk, 1994
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