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Abstract 

This dissertation is comprised of two separate empirical projects that focus on the effect of 

changes in the institutional environment - in China, the rnovement to a -'market economy" 

and in Canada. chanses in the minimum wage legislation - on employment and wage 

d>.namics. 

/ 1 Ihge and Lmployment Dereminution in Chinese Stare-Owned 

f:ii~erpri.ses l Y80 - /Y94 

Labour market reforms in transitional economies are especially important to the 

restnictunn_e of state-owned enterprises (SOEs) because they not only affect production 

etticienq.. but also have potentially adverse social impacts on urban unemployment and 

income inequality. Using an extensive establishment-level panel data, Chapters 1 to 3 

present some of the first empirical evidence on how Chinese SOEs have changed their 



employment and wage setting behaviour in response to gradua1 decentraiization. Despite 

the deep-rooted egalitarian culture, 1 show that the link between workers' pay and 

ent erprise performance strengthened between 1980 and 1 994. However, the effect of  

reform on employment decisions appears to  have been much weaker. Employment 

adjustment to demand shocks did not increase over the slow rates of  the early 1980s. More 

importanrly. I find that the central ptanning mode1 provides a more consistent interpretation 

of the observed employment patterns. These results suggest that the decentralizat ion in 

Chinese labour market is heavily skewed towards wage determination. The government 

continues to pIay an important role in employment decisions at least until the rnid-1990s. 

1'cw~ I! Mirlim um Wage Legis fat ions in Canada 1 988 - 199 O 

Previous U S .  panel estimates of minimum wages effects on youth employment have been 

criricized on the grounds that their identification rests on comparisons o f  'low wage' and 

' h i s h  wage' workers. who may differ in ways besides their pay. The institutional structure 

of minimum wage iaws in Canada, whereby minimum wages Vary across provinces. 

prrmits an evaluation of  this objection. Lrsing individual-level panel data for 1988-90, 

empirical results in Chapter 4 appear to vindicate the critics: the estimates based on 

e s c l u s i ~ ~ e  samples o f  "low wage" workers are  small and statistically insignificant. Low 

\vage workers, however, are in turn a heterogeneous group. For 'transitory' workers with 

less than 3 qiiarters of  Iow wage employment in the sarnple period, the minimum wage 

effects are vinually zero. Yet. there is a signiticant disemployment effect for the 

complementary group. 
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INTRODUCTION 



Wage and Employment Dynamics: 

Estimnting the Impact of Labour Market Institutions 

.A l a r ~ e  of number of theones have been offered to explain the determination of wages and 

ernployment. The conventional neodassical mode1 assumes that wages and employment 

are freely adjusted such that demand equals to supply in equilibrium. In reality, rigidities 

arise in labour markets for institutional reasons. The degree of inflexibility varies from the 

estreme case of centralization in socialist countries to various forms of employment and 

income protection programs in market economies. The interactions between the 

institutional factors and labour market outcomes have important implications for a wide 

range of research and public policies. One illustration is the recent debate on the role of 

insritutions on the contrasting labour market experiences between the United States and 

1 \ilestern European countries during the 1980s. This study focuses on the impact of 

changes in two separate institutional structures: i) the transition from a planned to 

decentralized labour market in China; and ii) minimum wage legislations in Canada. 

' For cs:imple, sce Card. Kramarz and Lemieus (1999). Barrett. Callan and Nolan ( 1  999). Bettio and 
Roscribcrg ( 1999). Buchele and Christiansen (1999) and Simonazzi and Villa ( 1999). 



Pcrrr I Wage and Empioyment Determ ination in Chinese Sfate-Owned 
Enferprises 1980 - 1994 

W hi le the restructuring of state-owned enterprises (SOEs) in transitional economies 

i n\-O Ives a wide range of changes, wage and employment practices are especially important 

because they not only affect production efftciency, but also have potentiaIIy adverse social 

impacts on urban unemployment and income inequality. Labour policies in China's state 

sector have changed substantially since economic reforms began in 1978. The fundamental 

principle of the labour reform is to expand enterprise autonomy progressively by delegating 

polver from higher authorities to enterprise managers. The revival of bonus payment and 

the introduction of contract labour are two distinct features of the labour market 

decentralization during the first decade of reform. These two institutional changes, in 

principle. improve the flexibility of workers' compensation and employment adjustment to 

denland shocks 

Part 1 presents some of the first empirical evidence on how Chinese SOEs changed 

their employment and wage setting behaviour in response to gradua1 decentralization. 1 use 

an extensive establishment-level panel data covering the early phase of reform through to 

the mid-1990s. The data provide in-depth information on over 750 SOEs, and allow for a 

thorough examination of the evolution of managers' and the government's role in labour 

decisions at various phases of the refonn. 

This pan sheds light not only on Chinese economic reforrn, but also contnbutes 

more generally to questions regarding the Pace of labour market reforms. As BIanchard 

( 1997) observes, the "big bang" transitions in most Central and Eastern European countries 

led to the well-known U-shaped responses in output and employment - that is, an initial 

decline followed by a recovery. With the exception of the Czech Republic, unemployment 



increased to more than 10 percent. In contrast, China's urban unemployment rate remained 

constant at approximately 3 percent throughout the 1980s and mid- 1990s. Therefore. 

cornparisons between China and post-communist Centrai and Eastern countries2 (e.g., Basu. 

Estrin and Svejnar 1997) provide a more comprehensive assessment of emerging labour 

markets in transitional economies with different refonn patterns. 

Part I comprises o f  three chapters. After reviewing the key aspects of  the state 

sector labour reform, Chapter 1 outlines some of  the basic questions of wage and 

employment determination in the post-reform era. Chapter 2 focuses on the evolution of 

the link between workers' compensation and enterprise performance. Despite the deep- 

rooted egalitarian culture ofChina's industria1 system, I find empirical evidence in support 

of a strong link between pay and performance that has strengthened over the reform period. 

This trend is also associated with rising wage inequality across enterprises. Chapter 3 

develops a Nash bargaining model to examine the effect of reforms on employment 

dynarnics. Using a dynamic factor demand model (e.g., see Card 1986), it appears that the 

centrai planning mode1 provides a more consistent interpretation of the empioyment 

patterns betlveen 1980 and 1994. More importantly, there is no evidence of  increased 

tlesibilit~. of  the "iron bow1" system. These results suggest that, though SOEs acquire 

niore control over wage determination, the govemment has maintained a tight control on 

labour allocation afier reforms. 

- For a suncy of principal econometric studies of labour market issues in the Central and Eastern countries. 
scc S\xjnar ( 1998). 



Parr II Minimum Wage Legislations in Canada 1988 - 1990 

Jlost of the discussion on minimum wages concentrates on its potential impact on youth 

emp1o~ment.' Time series evidence from the 1970s is consistent with the neoclassical 

prediction of a negative employment effect as the minimum wage increases (e.3.. see 

Bro~vn 1988). On the contrary, a number of studies (e.g., see Card 1992a and l992b, Katz 

and Krueger 1992, Card and Knieger 1994) suggest that the empIoyment effect is 

insignificant or perhaps marginally positive. A number of attempts have been made to 

reconcile these divergent results. One vein of the research examines workers' employrnent 

patterns before and afier an increase in the minimum wage using U.S. individual-level 

panel data ( e g ,  see Linneman 1982 and Currie and Fallick 1996). However, these pane1 

estimates have been criticized on the grounds that their identification rests on cornparisons 

of 'Ion u.age' and 'high wage' workers, who may differ in ways besides their pay. Canada, 

arsuably. provides a better environment to evaluate this objection. In contrast to the U.S., 

rn ini mum wage leçislation in Canada is under provincial jurisdiction. Therefore, for an 

increase in the minimum wage in a given province, low wage workers in other provinces 

c m  senx as the control group. 

Part II consists of one chapter, Chapter 4. Using Canadian data for 1988-90, 1 

compare estimates of the minimum wage effect based on the traditional U.S. panel 

methodoloyy to those based on samples of "low wage" workers exclusively. The results 

appear to vindicate the critics: the estimates based on exclusive samples of "low wage" 

workers are small and statistically insignificant. Low wage workers, however, are in turn a 

heterogeneous group. For 'transitory' less attached workers, who have extremeIy limited 

- 

' .A couplc of reccnt studies focus on the impact of a minimum wage decline on the rising earning dispersion. 
for csanipls. DiNardo. and Lemieus ( 1997) and DiNardo. Fortin and Lemieux ( 19%). 



low wage employment histories, the minimum wage effects are virtually zero. Yet, there is 

a significant disemployment effect for the complementary group - a very small portion o f  

youth workers with poor economic prospects. 



PART 1 

Wage and Employment Determination in Chinese State- 

Owned Enterprises 1980 - 1994 



CHAPTER 1 

An Overview of the Labour Market Reform in China 

1.1 Introduction 

.A fundamentai issue in transition economies is the restructuring of state-owned enterprises 

(SOEs). In China. even aRer two decades of economic reform, improvements in SOEs 

remained one of the top priorities in the September 1999 plenum of the Communist Party. 

Most of the discussion pertaining to China's state sector reform has focused on the 

performance of SOEs. halysis based on financial data, such as the rate of return on assets, 

fiscal subsidies and preferentiat bank loans to the state enterprises. supports the view that 

profitability has deteriorated over the reform period (Lardy 1998). However, another vein 

of research using productivity as the performance rneasure presents an inconclusive picture. 

Despite the estirnated growth rates Vary fiom 1.6 (Jefferson, Rawski and Zheng 1996) to 

-1 6 percent per year (Li 1997). empirical evidence' suggests that total factor productivity 

rnay have improved in the 1980s. The dramatic decline in financial performance 

accompanied by possible improvements in productivity poses a puzzle. 

Overlooked in this debate is the underlying behavioural changes in SOEs that are 

brought about by the gradua1 decentralization process. The success of this process, in 

particular, has strong interactions with the labour market. Changes in wage and 



employment practices are central to improving enterprise eficiency. For example. 

increasing firms' autonomy on workers' compensation allows for stroneer incentive 

schemes. which may increase labour productivity. Greater flexibility in recruitment and 

d ismissal decisions improves employment adjustments to dernand shocks, and 

consequently enterprise profitability. From a social welfare perspective, these practices 

\vil1 have profound implications for workers in terms of unemployment and income 

inequality. In addition, labour market instability may lead to social unrest that affects the 

sustainability of reforms. More generally, labour market reform relates to the public policy 

debate on maintainine a balance between efficiency and equity in transitional economies, 

where the social security systems are poorly developed (e.g., see Ham, Svejnar and Terrell 

1998). 

The main purpose of Part 1 is to examine the corresponding changes in underlying 

ti.ase- and employment-setting behaviour of state enterprises as China's labour market has 

e\.olved from a centrally planned system to a more decentralized environment. Labour 

policies in the Chinese state sector have changed substantially since economic reforms 

began in 1978. In short, the central features of the first decade of reform include the 

rê\.i\.al of bonuses as incentive pay in workers' compensation, and the introduction of 

short-term contract labour in an attempt to increase mobiIity in the traditional %on bowi" 

employment system. In the mid-1990s, the spotlight was tumed to the aggressive policy of 

Xiagang - laying off surplus workers. Details of these institutional changes in China's 

labour market will be reviewed in the next section. 

' Otticr csmiples on total factor productivity gro~vth include Woo et al. ( 1 991) and Gordon and Li ( 1 995) 

9 



1.2 Summary of the Labour Reform sioce 1978 

Prior to the reform, Chinese industry was almost comptetely dominated by the state sector. 

ln 1978. it accounted for 78 percent o f  the total industrial outputt a s  well as urban 

employment.3 SOEs had limited autonomy o n  issues conceming prices, outputs, inputs. 

and in~mestments. In December o f  1978. economic reforms in both the agricultural and 

industrial sectors were initiated by the Chinese Community Party (CCP) leader, Deng 

Xiaoping, who  believed that the market could hnc t ion  as an important supplement to the 

esisting planned economy in order to improve efliciency. At the outset, only a few 

enterprises in Sichuan were selected for experiments to increase autonomy. The dual-track 

pricing system4 introduced in 1984 was considered the comerstone o f  industrial reforms in 

China. The central feature of this new pricing system is that enterprises were allowed to 

sel1 their products at a price "freely" adjusted to  reflect the market conditions after 

fultïlling the quotas predetermined by their supervisory agencies. Since then, delegation to 

state enterprises extended to other dimensions, including labour and investment decisions. 

In rhis section. 1 narrow the focus on the changes in wage and employment polices between 

197s and the mid-1990s.' 

- Indiistrial output rcfers to the total output in 3 sectors: mining and quarq-. manufacturing. and electricity. 
g;is  and n:itcr suppl~.  

' Lrbrin crriploynient. whicli is defined as formal employees in China Labour Statistical Yearbook. refers to 
\\.orkcrs in al1 urban enterprises. institutions and goverrunent agencies. except those under private indi~idual- 
ownership. 

Dctails of the dual-track econornic system, see Byrd 1987. 

' For a coniprehensivc picture of the Chinese indusuial reform. see Naughton (1995). 



hlonetary rewards6 for workers in Chinese SOEs mainly consist of two components: the 

basic wage and a bonus. A standardized national scale for the basic wage was first 

forrnulated by the central govemment in 1956. ln order to ensure that workers were paid 

accord in^ to their "effort," wages were determined by workers' experience and the ski11 

level of their occupation. M e r  adjusting price differentials in different geographic areas 

and various working conditions across industries, the scale was extremely complicated. 

7 with ocer 300 classes and 8 sub-grades within each class. However, the central 

zovernrnent did not revise the scale frequently enough to keep up with the changes in - 
socio-economic conditions. As is clearly evident in Figure 1. la, annual earnings for state 

workers were eflectively fiozen for two decades. Only four minor adjustments were made 

benreen 1957 and 1 9 7 7 . ~  A s  a result. the average real wage9 in 1977 was about 20 percent 

lo\\.er than the 1956's Ievel (Figure 1.1 b). 

During the 1950s and early 1960s, bonuses were distributed as a certain 

1 O percentase of the basic wages if the enterprise was able to achieve the planned targets. 

Ho~vever. Mao Zedong, Chairman of the CCP, criticized any material istic incent ive i n  

ivorkers' pay as contradictory to the Party's political ideology. He believed that workers 

should be motivated by moral education. Consequently, al1 sorts of incentive pay, 

" In addition to nionctaq- nages. workers' compensation includes housing subsidies. mediml insunncc. and 
p;i! riicrits in kind. such as food and clothing. 

' Adjiist nienis litre made in 1 959. 1 96 1. 1963 and 197 1. 

" Average real wage refers to the average nominal wage of formal employees in ail state-owned units deflated 
b~ urbiin consumer pricc index 

' '  L'suall'- lcss than 7 percent (Shirk 1993. p. 16). 



including bonuses, were officially abolished at the time of the Cultural Revolution in 1966. 

Bonuses were then replaced by supplernentary wages. which were uniformly distributed 

across firms. Ln summary, the wage system in the state sector was far removed from a 

market. and compensation did not reflect workers' or enterprise productivity- 

Egaiitarianism was the main guideline in deterrnining workers' wage in the pre-reform era. 

FolIowing the death of Mao and the downfall of the Gang of Four, Deng re- 

emphasized the correlation between pay and performance. Egaiitarianism was no longer 

enlphasised as the primary ideological backbone for the CCP. In accordance with the 

oricinal - principle for the uniform wage scale set in 1956, workers would be rewarded 

according to their "contribution." As a result, a bonus system v e y  similar to that of the 

1950s was revived l '  as one of the key elements of the industrial reforms in 1978. 

Enterprises achieving the plan targets were entitled to bonus payments which equal to a 

certain percentage of the total wage bill." Beginning in 1979. a new policy was introduced 

that allowed the bonus to be tied to enterprise profitability. Managers from selected SOEs 

n.ere given the autonomy to detemine the bonus arnount that was paid out of their own 

retained profits. In order to control the trend of rapidly increasing bonus payments. a cap 

on payrnents of less than 2 months of the basic wage was imposed in 1982. Two years 

later, this limit was replaced by a progressive tax paid by the enterprise. Bonuses of less 

than 2.5 months of the basic wages were not taxed; the tax rate for 2.5 to 4 months was 30 

' ' Bcsidcs bonuscs. piecc-rate wages were also re\i;ived. 

, - 
' -  Tlic borius \vas 5 percent for achieving eighi plan targets: output. varie'. quality. raw materiai inputs. 
cncrg' and p o w r  consurnption. labour productivity. cost. profit. and circulating capital. but it was cut dovn 
ro t pcrccnr for four targets: output. quality. \.ariety and profit. (Shirk 1993. pp. 198). 



percent of the bonus payment; 100 percent for 4 to 6 months; and 300 percent for over 6 

months. l 3  

Despite al1 the precautionary policies, the percentage of the total wage bill paid as 

bonuses and piece-rate wages, shown in Figure 1.2a, increased substantially fiom 2.3 

percent in 1978 to 23.3 percent in 1993, then declined by 6.5 percent over the next two 

14 years. As shown in Figure 12b,  this implies an unbalanced growth in bonus payment 

relative to the basic wages. Compared to a moderate growth rate of 3.3 percent per year in 

the real basic wage, the rnean bonus increased almost 15 fold between 1978 and 1995, or 

equivalent to an annual rate of 16.9 percent. In contrast to the stagnant wage pattern in the 

pre-reform era, Figure 1.3a presents an entirely different picture after the economic reform. 

.A\.erage income in the state sector doubled every five years following the acceleration in 

reforms in 1984. Taking into account the high inflation rates over the period, state workers 

esperienced a real increase of 100 percent in their earnings over the two decades (Figure 

l.3b). The rapid growth in bonus payment impIies that enterprises were less constrained by 

the  uniform basic wage scale over the reform penod. Potentially. managers are able to 

strengthen workers' discipline through profit sharing. Whether bonus is distributed 

effectively as an incentive payment becomes an important empirical question that wilI be 

addressed in Chapter 2. 

~ - 
' ' Tlic progrcssi\.c tas m e  was significantly lowered in 1985 and 1987. In 1987. no tas \ a s  imposed on 
bon~iscs up to 4 nionths of the basic wages. Betwen 4 to 5 months. thc txx raie \vas only 20 percent. The 
rate incrcascd to 50 pcrcent between 5 to G months. 100 pcrcent between 6 to 7 montlis. and 200 perccnt o\.er 
7 riiontlis. 

' : This is probably due to the faci that managers are able to redirect part of the bonuses inio basic wages as 
critcrprises are given more autonom? in deterrnining basic wages. There are two advantages to this kind of 
riiariipulation. First. shifting to basic wages a n  reduce the arnount of accounting profits. which results in 
lowcr profit tas. Second. the bonus paynent is under control without esceeding the tas frce limit. 



In the pre-reform era, the labour market in China was very much under-developed in 

cornparison to the Soviet Union (Granick 1987 and Pryor 1985). Migration from rural 

areas to cities was forbidden, except through tightly controlled recruitment programs. 

Allocation of urban industrial labour was also highly bureaucratic. lnstead of firms 

cornpeting for labour, workers were directly assigned to them by the govemment and most 

of the e m p l o p n t  was lifetime. Quits or labour mobility between firms were virtually 

non-existent. kloreover, managers. in principle, had no autonomy to fire or promote 

workers. Under this restrictive %on bowl" policy, surplus labour developed in the state 

sector. In my sample, 60 percent of the managers reported that more than one-fifih of their 

\\.orkers were redundant in 1 994. This is consistent with the consensus that the redundancy 

rate ranges €rom one-fifih to one-quarter" 

ln order to improve labour mobility under the "iron bowl," various policies were 

implemented in the mid-1980s. First, the labour contract system16 was oficially applied to 

al1 new ~vorkers entering the state sector in 1986. The duration of the contract could vary 

from 3 to 20 years and renewal depended on the  worker's individual performance. The 

proportion of contract workers in the state sector increased dramatically from 13 percent in 

For çsariiplc. Wii ( 1998) estimates that the redundancy rate nas about 30 percent in 1994. A World Bank 
( 19%) sun.cy o f  142 SOEs in 1994 reponed that 60 percent of the enterprises had oLVer 10 percent of escess 
n orkcrs. ~vhile 113 of them had labour redundancy esceeding 20 percent. 

"' In China. contnct workers are Mcrent from temporal workers. The former are employed under the state 
labour plan. and thus ha\z nghts comparable to those of the permanent workers, escept lifetime employment. 
For details of the implerncn~ition of the labour contract system. see White (1987). 



1990 to 40 percent in 1995. '~ In addition, direct state control over labour allocation was 

reduced and managers were granted more autonomy in hiring and dismissal of workers.'" 

ln spite of these reforms, the state sector7s share of total urban empl~yment '~  

remained roughly constant over the penod. As shown in Figure 1.4, it declined only very 

slightly from 78.4 percerit in 1978 to 73.5 percent in 1995. The Chinese govemment has 

been very cautious in reducing redundancy in the state sector, and in fact, ernployment 

increased. Since a considerably large portion of urban workers is employed in the state 

sector, massive layoffs would substantially increase the urban unemployment rate. This 

kind of econornic imbalance might lead to social instability that would threaten the 

1 eadership of CCP cadres. In order to maintain a stable unemployment rate in urban areas, 

labour policy at the macro level is first set by the Central Labour Bureau. Employment 

targets are then allocated to the local labour bureaus, whose task is to implement the 

national policy locally. A series of negotiations arnong the local labour bureaus and SOE 

managers foIlow to determine employment at the enterprise level. This suggests that 

economic reformers and the Central Labour Bureau have competing objectives concerning 

the improved fle'ribility of the labour market. Which groups seem to be holding greater 

sway becomes an empirical question which wiil be discussed in length in Chapter 3. 

Employment policies in the 1990s were characterized by the açgressive use of 

.\ic[gut~g - a policy to lay off surplus SOE workers progressively. Since the poIicy began 

in 1993, the number of annual layoffs has increased rapidly fiom 0.2 to 6.3 millions in 

i -  ('hina /.nhaw Smisricai léar Book 1996. 

'' Xlorc than 7544 of the managers in my sarnple reporteci that they had the right to refuse to accept 
criiployccs assigned by higher authorities by 1 994. 

: ' Sec foornotc 4. 



1997.~ '  The total number of  layoffs exceeded 16 million in 1997, which is around 20 

percent of the state sector employment. If the estimated redundancy rate of 30 percent2' is 

accurate. an additional 8 to 10 millions of  workers need to be laid off in order to eliminate 

the surplus completely. This rapid increase in laid-off workers creates enormous social and 

political pressure in terms of hidden unemployment and financial burden to the Chinese 

Comrnunist Party. There was some retrenchment in the use of Xiagang in the late 1990s as 

a result of the recessions in Asia following the financial crisis in 1997. 

1.3 Implications 

Considering the long egalitarian culture in the state sector. the natural question is that to 

ii-liat estent Chinese SOEs were responding to the institutional changes in labour market. 

In particular, what trends in wages and employment rnight we expect if Chinese SOEs 

began to behave like profit-maximizing firms in a market economy? In the post-reform era, 

manasers nVere granted partial autonomy on labour issues which used to be under 

mandaton plans. Instead of a standardized policy. the experimental nature of  the 

econornic reform intensified the negotiations between enterprises and the govemment on 

an ad hoc basis. Details of  the negotiation process are not formally documented because of  

this distinctive feature of b~particularistic contracting."" Reformers argue that both panies 

may have several bargaining objectives other than profitability of the enterprise (e-g., see 

Waldei- 1989; Gorden and Li 1997). One possible approach to conceptualize the co- 

determination of wages and employment is a general Nash bargaining framework with 

- r 'hrnn Lnhnur Stnrisrical léar Book. various issues. 

- I 
- '  Sec footnote 1 S. 



t hree objectives: enterprise profits, employment, and workers' compensation. If delegation 

of power from the government to managers also leads to increasing emphasis on 

profrcability. wage- and employment-setting behaviour of SOEs will be affected in the 

following ways. 

First, bonus will be implemented as an incentive payment in order to enhance 

labour productivity. Workers' pay is related to the financial prosperity of the enterprise. 

The link between pay and profitability is generally referred to rent-sharing between 

workers and employers (e.g., see Hildreth and Oswald 1997). Workers in a centrally 

planned economy, on the other hand, are rewarded uniformly, regardless of their individual 

or enterprise productivity. Whether the pay-performance link is strengthened over the 

retbrm period is an important empirical question subject to investigation. Furthermore, 

esamining the reverse causality from profit sharing to enterprises performance is equally 

important. The success of the revival of bonus payment is measured by its effectiveness on 

improving labour productivity. 

Second. in addition to the link between workers' pay and enterprise overall 

performance, workers wiII be paid according to their own productivity. Due to the uniform 

\vue  - scale, wage differentials across workers were heavily compressed before the  

econornic reform. Decentraiization will increase the return to human capital which benefits 

high-skilled workers at the expense of the low skilled. The combined effect of rent sharing 

and the high skilled premium widens the wage gap across enterprises as well as individuais. 

This characterizes a seneral rise in wage inequality as refoms proceed. From a social 

policy perspective, it is necessary for the Chinese government to replace the traditional 

egalitarian wage structure with a new redistributing system, such as a progressive income 

.. 
-- DetaiIs of the political strategy of "particularistic conuacting" refer to Shirk (1993). Chapter 11. 
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tas. Analysis of  trends in retums to ski11 and income inequality are essential to a 

decentralizing labour market. 

Third, employrnent will be adjusted along a downward sloping labour demand. In 

other words, employment is more responsive to enterprise-specific wages. According to 

the neoclassical model. profits are rnaximized when the marginal product of labour equals 

t h e  firm's specific wage rate. In contras, a social planner or  "efficient bargaining" (e.g., 

see Brown and Ashenfelter 1986) may equate the marginal product of labour across firms 

according to the outside opportunity costs; that is, employment is independent of the firrn's 

own wage. To understand the underlying employment dynamics, it is necessary to evaluate 

ernpirical l y w hich model provides a more consistent representation of China's labour 

market. This cornparison also sheds light on the persistent redundancy problem in the post- 

reform era. Another testable hypothesis is that greater flexibility of personnel decisions 

increases the speed of employment adjustrnents to demand shocks (e.g., see Hamermesh 

and Pfann 1996). 

In view of the extensive impact on virtually al1 aspects of the labour market, I have 

to narrow down my focus and exclude some of the issues noted above. Using an 

enterprise-level panel data with very 1 imited information on workers' characteristics. I am 

not able to address the questions related to skill premiums and wage inequality. The bulk 

of the esisting literature gives attention to the effect of profit sharing on enterprise 

performance (e.g.. see Groves et al. 1994 and Yao 1997). This study, therefore, attempts 

to bridge the remaining gap by exptoring the opposite causation: the evolution of a link 

from performance to pay. 1 also examine changes in the underlying employrnent-setting 



behaviour in response to the gradua1 decentrdization. In particular, Chapters 2 and 3 

address the following questions: 

i )  Is bonus payment distributed as a group incentive? In other words, is workers' pay 

tied to enterprise performance? If so, how does this link evolve over the reforrn period and 

how does it differ across enterprises? 

i i )  Who has the conrrol over employment decisions? More imponantty, how is 

employment adjusted to output, wage or price shocks? 

i i i )  A considerable amount of effon has been targeted on the restrictive %on bowl" 

s'.stem. Is there evidence of improving labour market flexibility ? 
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Figure 1.2 Growth of Bonus Payment, 1978-95 
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Figure 1.3 Post4tefonn Average Annual Earnings by Ownerships, 1977-95 
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CHAPTER 2 

The Evolution of the Link between Workers ' Pay and 

Enterprise Performance 

2.1 Introduction 

Durin2 the pre-reform era, state sector workers were paid according to a national wage 

scale set by the central government. Wages for the sarne type of work were identical and 

Lvere unrelated to individual worker's or the enterprise productivity. This uniform reward 

system, combined with the inflexible %on bowl' employment policy, created the widely 

known problems of shirking and lack of work discipline in the state sector. In order to 

pronlote labour productivity. bonus payment was revived as one of the key components at 

the early phase of reform. Under the new "managerial responsibility system", managers 

n.ere given the autonomy to determine the bonus which was paid out of enterprises' 

retained .p-ofits".' If managers started distributing bonuses as group incentives, workers' 

a\.era-e earnings would be dependent on enterprise performance.' The primary objective 

of this paper is to examine whether workers' compensation is tied to enterprise productivity. 

Utilizing a unique establishment panel data that spans the period 1980-1994, 1 present 

' DctaiIs of tlic wagc rcform. see Chapter 1 .  

- The 'hardening' of the budget constraint might be another factor which linked bonuses to firm's ability to 
Pa'. 



some of the first empirical evidence on the development of this link over time and how it 

ditfèrs across regions, sectors and levels of administration. The importance of analyzing a 

panel of firms is that cross-section estimates may be biased due to unobserved 

heterogeneity in wage-setting behaviour across SOEs. 

The evolution of the relationship between pay and performance over the reform 

period is particularly important in China. Due to the long egalitarian culture in SOEs, the 

esistence of such a link has been called into question, especialty in the early 1980s. As 

Walder (1987) notes, even poorly performing enterprises were usually able to pay out 

bonuses up to the four months limit3 in 1984. He concludes that the new bonus policy 

simply inflated the wage bill and became the major source of wage growth. Empirical 

studies on other transirional economies, such as. Central and East European countries (Basu 

et al. 1995) suggest that the link between pay and performance would strengthen during 

market reforms. Yet. the existing literature provides only limited evidence for China. 

hlany studies have been conducted to examine the impact of bonus payment on the 

productivity and profitability of SOEs (e-S., Yao 1997; Zhuang and Xu 1996). However, 

few econometric work focuses on the extent of profit sharing in wage deterrnination and 

how it changes as reform progressed." In order to evaluate the overall success of the bonus 

reform. it is equally important to address the causality issue from both directions: from 

performance to bonuses and vice versa. If bonuses are distributed uniformly across 

enterprises, they no longer serve the original purpose as an incentive through profit sharing 

' I I I  ordçr to controi the grou-tli in bonus payment. al1 bonuses esceeding 4 months of basic wage are subject 
to :i Iiarsh progressive tas. Details refer to Chapter 1. 

' Lfsing cross-section state enterprise data. ordinan lem square estimates in Jefferson el at. ( 1  998) pro~ide 
sonic siriiplc evidence that bonuses have been increasingly responsive to labour productivity between 198-1 
and 1992. 



In this case, even if there is productivity enhancement associated with the revival of bonus, 

i t  may ce? well suggest that an increase in basic wage will lead to the same results. 

A link between workers' compensation and the firm's financial pe~ormance is an 

old question of whether the wage structure takes in a form of rent-sharing (Slichter 1950). 

In contrast to the conventional cornpetitive mode1 prediction of a constant wage, that is no 

correlation between pay and profits, a number of empirical studies suggest that rent sharing 

brhaviour exists in many market economies.' Drawing on the existing models (e-g.. 

Hildreth and Oswald I997), 1 find that more productive or profitable Chinese SOEs tend to 

pay higher wages even at the early stage of the reform. More importantly, wage reforms 

appear to be successfùl at least in two aspects. First, a significant rise in wage dispersion 

across SOEs indicates that the reward system in China's state sector is shifling fiom the 

traditional unified scale to a more decentralized environment with increasing autonomy. 

Second, market reform has been effective in strengthening the link 

and enterprise performance. Long-run elasticities of wages with 

increasing over the years. This implies that, not only short-mn volat 

between workers' pay 

respect to output are 

lity in profits, but also 

enterprise long-term performance is transmitted into movements in workers' remuneration 

as reform advances. 

In  the nest section of this chapter, 1 describe the key aspects of the longitudinal data 

set and the overall wage pattern since 1980. Section 3 fùrther examines the growing wage 

dispersion across SOEs. Econometnc specifications and empirical results for rent-sharing 

in wage-setting behaviour are discussed in Section 4. Section 5 offers some conclusions. 

' The long-mn profit-per-employee etasticity of wages available in the rent-sharing literature ranges from 
0.02 to 0.05 depending on various kinds of data and countries (Ililcireth and Onvaid 1997). 



2.2 Data 

i n  order to study the effect of economic reform on state-owned enterprises in China, the 

Chinese Academy of Social Sciences (CASS) conducted two extensive surveys, in 1990 

and 1995. The first covered a balanced panel of 769 SOEs £iom 1980 to 1 9 8 9 . q h e  

enterprises are located in four provinces (Jiangsu, Jilin, Shanxi, and Sichuan) covering 

three sectors.' The same set of firms' were then resurveyed, extending the series to 1994. 

Although different questionnaires were used in the two s u ~ v e ~ s , ~  they contained similar 

questions on various aspects of enterprise activities, including output, material inputs, 

employment and wages, finances, investments, and assets.1° By assembling the annual 

data from the two sumeys. it is possible to construct a 15-year panel (1980-94) for the main 

\-ariables of interest: output, employment, and wages. These key variables were careiülly 

checked and corrected for apparent coding errors, inconsistencies, and missing values. As 

a result. an unbalanced panel of 1 O 13 1 observations on 680 enterprises remained for 

estimation. 

Surnrnary rneasures for the sampling distribution of enterprise average real wagel' 

are presented in Table 2.1. There was a substantial growth in SOE average real wages over 

the sample period 1980-94. The mean wage increased from 758 yuan to 1 120 yuan, or an 

This pancl data tias bccn uscd by other published work (e.g.. Groves ct al. 1994. 1995 and Li 1997). 

In tlic original sume!. enterprises are classified into 10 industries. Accordhg to China Statistical Yearbook, 
thcse industries are grouped into 3 sectors: mining and quarrying. manufacturing and electrici@ Power. Gas 
and Water Production. Details are &en in appendis A. 

" Only 68 1 out of 769 enterprises were updated in the second survey. 

' Tlis qucstionnairc in the 1 Y95 suri-ey \vas rekised because of the new accounting vnem in state enterprises. 

60th questionnaires had a separatc section. consisting m o d y  of qualitative questions relating to managers' 
bclia\iour and firms- autonom!. 

I l  .4\.cnge real wage of the finn is defined as the total wage bill divided by employment. using the provincial 
urban consumer price as the deflator. 



annual increase of 2.6 percent. As shown in Figure 2. la, real wages remained more or less 

constant during the early stage of the economic reform until 1983. -4 sharp increase of 22 

percent was evident in 1984, which was the beginning of the second phase of the 

accelerating reform. Subsequently wages rose steadily through 1993 before declining 

dramatically in 1994. One point worth mentioning is that labour productivity (proxied by 

real output per worker) followed a trend very similar to that of the real wages, especially 

afier 1984. It would seem that SOE wages were more closely tied to overall workers' 

productivity since enterprises were formally given the autonomy to determine the bonus 

hnd paid out of their retained profits. Figure 2. Ib also illustrates the tremendous increase 

in Lvage inequality across enterprises. The coefficient of variation of real wages doubled 

o\.er the 1 5-year period. 

The growing trend in the coefficient of variation presented in Figure 2. lb implies 

divergence in wage growth across percentiles. That means enterprises at either end of the 

distri but ion may behave very differently. Figure 2.2 graphs the tenth percentile. median, 

and ninetieth percentile of the average real wage for 1980-94. (For ease of comparison, the 

three series are indexed to 100 in 1980.) The figure clearly shows that the median wage 

series eshibit a pattern very similar to that of the sample mean observed in Figure 2.1. 

Hoivever. the tenth and ninetieth percentiles tell a rather different story. For the low 

paying enterprises (tenth percentile), real wages declined by 30 percent fiom 1987 through 

1994. Nevertheless, remuneration in the ninetieth percentile enterprises rose steadily afier 

1983. Average real wages increase rapidly by almost 50 percent in the three years after 

1 990. followed by a 10 percent decrease in 1 994. As a result, after 1 5 years, workers in the 



top 10 percent of high paying firms saw their wages nearly double in real terms, while 

\vorkersa wages in the bottom 10 percent remained unchanged. 

2.3 Growing Wage Inequality 

Fisures 1 and 2 indicate overall rising wage inequality across SOEs during the reform. 

Simply associating this growing wage dispersion with managers' expanding autonomy o n  

waye setting behaviour. or other within-group variations, may be misleading. It is possible 

that the divergence was due to increasing variations between groups, such as 

disproportionate wage growth in a particular province or sector. Therefore, 1 decompose 

the variance of wages into components accounted for between- and within-group difference 

using the following analysis of variance (ANOVA) fiamework: 

where w[, is log of the average real wage for establishment i at time t. q, e, a,, and a, 

represenr the four group effects: province, sector, firm sire and ownership by level of 

co\.ernment. A detailed description of each group can be found in the Appendix. - 
Partitioning the sum of squares of  wages in equation (1) is a standard ANOVX on 

main-effect-only models. The model sum of squares (SSM) measures the variations 

beti\.een groups. whereas the residual sum of  squares (SSE) is the variations within groups. 

The marginal contribution to SSM of  each group can be identified as the reduction of SSE 

due to the additional main effect after al1 other effects have been added to the model. Thus, 



changes in the R2 before and afier the inclusion of a main effect represent the portion of 

explanatory power associated with that group. Since the number of observations in each 

croup is unequal, the marginal contributions of al1 main-effects do not add up to the SSM - 
of the ful l  main-efFects equation (1). The difference measures the between-group 

\-ariations jointly explained by the groups. l 2  

The results of estimating equation ( 1 )  are reported in Table 2.2. The basic story is 

that the enormous increase in wage inequality is attributable to the diverging trends in both 

between- (SSFVI) and within- (SSE) group wage differentials. During the 15 year period 

1980-1993. the SSM of log real wages increases from 5.13 to 41 36, whereas the SSE rises 

frorn 10 21 to 62.21. -4s a result, the R* lies within the range of 0.25 to 0.35, except in 

1983, 1990 and 199 1. Despite the rapid increase in overall wage dispersion, between- 

croup differences remain a key factor in explaining about 25 to 35 percent of the total + 

\-ariations. A s  shown in Figure 2.3, the general pattern of the R' resembles the pace of the 

economic reform. Wage differentials between groups as measured by the R~ increase with 

the acceleration of the reform. On the other hand, the differentials are dramatically reduced 

during the periods of retrenchment. For example, the R~ drops by almost 50 percent 

bet~veen 1989 and 1991 when government conservatives reimposed strict controts on the 

econorny after the Tiananmen crisis. 

Furthermore, Table 2.2 quantifies the between-group variations separately into the 

four groups. One stnking result about Table 2.2 and Figure 2.3 is that the increasing 

between-group variations are mainly due to growing wage differentials across provinces. 

Cornpared to the erroneous increase in SST, sum of squares associated with sectors, levels 

of govemment and firms' sizes remain pretty constant throughout the period. 

" For dctails on estirnating \-ariance components in a linear mode1 on unbalanceci data, see Searle (1987). 



Consequently, the relative explanatory power of these three groups as measured by the 

percent of the sum of squares gradually declined. In 1994, provincial effects alone can 

esplain more than one third of the total variance, or aiternatively over 90 percent of the 

between-group variations. Figure 2.4 addresses this issue by plotting provincial means of 

log real wages for 1980 - 1994. Nthough Jiangsu started off as the lowest pay province at 

the early stage of the reforrn, it has been paying the highest wages to its workers since 1986. 

In contrast to the very low or even negative wage growth in other three provinces, real 

lvages in Jiangsu continued to grow at a faster rate afier 1990. This fiirther enlarges the 

\vase gap between provinces to over 0.25 log points after 1992. This finding reinforces the 

results in Table 2.2. 

In summary, there are two core messages from the ANOVA on equation (1). First, 

O\-erall wage inequality across SOEs increased tremendously between 1990 and 1995. This 

is consistent with the fùndamental principle of the wage reform: expanding enterprise 

autonomy and flexibility on wage decisions. The reward system in the state sector is 

dismantling from the traditional uniform scale. Second, this rising trend is evident in both 

between and within groups. Between-groups differentials are primarily due to the 

disproportionate wage growth in the province of Jiangsu which is commonly considered as 

the most liberaiized provinces among the other three. Reform indicators listed in Table 2.3 

confirm that Jiangsu is the pioneer province with the highest ratios in al1 aspects: contract 

workers in the state sector, non-state urban employment, total wage paid as bonus, gross 

non-state industrial output, gross light industrial output, and gross industnal output 

produced in medium and small enterprises." 

' ' Definiiions of urban ernployrnent and gross industrial output. see Chapter 1 footnotes 2 and 3 respectively. 



2.4 Empirical Estimation and Results 

.At îïrst glance. workers' compensation, especially the bonus payment, and enterprise 

financial performance should be closely related as bonuses are paid out of the retained 

profits. However, this is only tme when profitability is the managers' prime concern and 

therefore bonus is impiemented as an instrument to prornote labour eficiency. If 

managers- primary objective lies in their workers welfare,'" they would negotiate with the 

rrovernrnent for the maximum rents, which in turn can be distributed indiscriminately as 
CI 

bonus. Considering the 'soft budget' cmstra.int and no formal auditing procedures, there 

are lee neays for managers to conceal their firms' inefficiency by manipulating the accounts. 

.As a result, money-losing enterprises may still be able to pay the workers large amount of 

bonus through preferential treatments on tax and bank loans. In this case, bonus payment 

is simply another source of "basic wage" and is independent of the enterprise performance. 

Since there is no supplementary evidence that reveals managers' objective on bonus 

distribution. whether workers' pay is tied to firm's productivity becomes an empirical 

question. if market reform has been successfùl in shifting managers' objective towards 

profit maximization, we would observe a stronger link developed over time. 

.A number of recent studies" have been conducted to test the existence of such a 

l ink in market economies. The underlying wage equation for estimating the extent of rent- 

sharing takes the general forrn of 

, . 
' ' .As dcscribcd in Walder ( 1989 ). big- or e\.en medium-sized SOEs in China ofien employ thousands of 
\\orkcrs. Etiterpriscs normally pro\ide a lot of supporting facilities. such as housing. Iiealth-carc. schooling 
and cntcnainrncnts. to their employees as well as thcir families. Therefore. a factory manager is also a socio- 
political Icader of the communi~  and is akin to a mayor of a small town. 

" Rccent studies on rent-shanng include Christofides and Osvald (1992). Van Reenen (1996) and Hidreth 
and Osvald ( 1997). 



The dependent variable is the log of the average nominal wage for enterprise i at tirne t 

( ) ' Last penod wage ( w:: -, ) is included to explain the autoregressive propenies of 

the series. As noted in Chapter 1,  monetary rewards for state workers compose of two 

main types: a "fixed basic wage set by the national scale and a "floating" bonus paid out 

of the enterprise retained profits. The natural approach would be investigating the effect of 

performance on two types of wages separately- However, data limitation makes this 

separation unfeasible. Definitions of basic wages and bonuses in the two surveys are not 

consistent and, therefore. it is not possible to obtain a continuous series. In addition, as the 

reform proceeds to the 1990s, managers have increasing autonomy on setting the basic 

ivage. The distinction between the two types of wages becomes obscure. 

The key variable of interest in wage equation (2) is the firm7s financial prosperity at 

time t (p,-,). Following the existing rent-sharing literature, profit and output (sales) per 

employee are two common measures of pi.,. However, it is not clear which performance 

measure is a better proxy for the amount of rents generated in the enterprise. On one hand, 

accounting profits in plamed economies may not be reliable since investment decisions are 

hea\.ily distorted by the ideological preference of the CCP. On the other hand. total output 

does not take into consideration of the firm7s production costs, even though it has been 

" Average nominal wage of the firm is defined as the total wage bill divided by the nurnber of employees at 
ille '.car end. 



used in similar studies of other socialist countries." Realizing these potential problems, 

t u . 0  performance measures are entered separately in equation (2) to test whether they 

provide similar results on A,- Surpnsingly, it turns out that there is Little difference in the 

choice of two measures, but the estimates on A, are sensitive to the tùnctional forms. 

Entering the measures in logs give much higher estimates than those in levels. To 

reconcile the inconsistency in results, each performance measure is then entered both in 

I o g  and levels in equation (2). Estimates fiom this "combined" fùnctionai form are in 

agreement with the log-linear specification. This indicates that the logarithrnic 

specification provides the more appropriate representation of the data. Since 1 have to omit 

al1 observations with negative profits in the preferred log-linear model. nominal output per 

worker is used as the proxy for SOEs7 rents or ability to pay. 

The imrnediate output effect on workers7 wage is captured in Ao. For the long-term 

dynamics of lagged profitability and current wages, lagged output up to t - 2 is allowed in 

the specifications. '* The implied long-mn wage elasticity with respect to output per worker 

is the sum of al1 output coefficients adjusted for the Iagged dependent variable (i-e., 2541- 

(3, )) In  addition, wages are determined by a vector of extemal factors (Et), inchding the 

urban cost of living index. alternative wage rate." and aggregate industry output. Al1 three 

' Onc csriniplc is Basu ci al. ( 1995). They esamine the relationship between wagc and output per employee 
i ri r tic CLCCII Rcpublic. Hungan.. Poland. and Slovakia. 

:' I Iiavc rcplicatcd the analysis wïth lags on output longer than t - 2. Estimates on the additional lags are 
k-inuall? zero and the standard errors are much greater than the estimates. Also. they have no impact on the 
rest of the ostirnated coeficients. 

' " .Al tcrnatii.~ tvage is measured as the provincial average wage o f  collectively-ou-ned units.. 



variables are at the provincial levelzO and entered in logarithmic form. Dummy variables. 

D, and pi, are enterprise fixed effects2' and year effects, respectively Details of each 

variable are given in Appendix A. 

The importance of incorporating fixed effects in equation (2) is to control for the 

unobsen*ed heteroseneity across SOEs, which can be referred to the manager's bargainine 

po\ver or personal relationship with government officiais. One of the unintended 

consequences of the economic reform is intensified negotiations for government favourabte 

treatments to SOEs. Consequently, maintaining an amicable rejationship with various 

zovemment agencies becomes crucial in determining the financial performance. IF - 
enterprises with favourable treatments generally pay higher wages to their workers, resu lt s 

from simple OLS estimation are biased upward. This is due to the fact that estimates of 4 

icould partly capture the unobserved heterogeneity in wage structure between high and low 

profit enterprises. 

In order to control for the unobserved political relationship between SOEs and the 

crovernment bureaus, I begin with a fixed effects mode1 estimated by least squares on 
b 

deviations frorn rnean~. '~ To ensure that there is suficient variation in the explanatory 

~.ariables, only enterprises with 3 or more continuous observations are included in the 

' .As mcntioned in Moulton (1 990). regressions of fim-level micro observations using aggregate provincial 
da ta as esplanaton variables ma' lead to downward bias of the standard errors. The bias only affects the 
stiit istica1 significance for the aggregate variables. which are not the main interest of this analusis. 

. . - Sincc rlic group spccific effects (pro~ince. sector. size and levels of administration) do not change O\-cr 
iiriic witfiin a firrn- the! are implicitly incorporated into the firrn's fised effect. 

- - 
-- Tlie standard 1~1th-in group estiniation is subject to two potential econometric problems: i) sirnultaneity 
b i x  from nages to profitabilic. and ii) a-mptotic bias in dynamic pancl models (e.g.. see Nickel1 198 1). 
Tliesc problems a n  be eliminated by using a generalized method of moments (GMM) estimator suggestcd in 
ArcIano and Bond (1991). With-in group estimates presented in Tables 2.3 and 2.4 are taker. as the 
bcnchmark results. Also. as  shown in Hildreth and Oswald (1997) who cstirnatcd a wage equation similar to 
(7). botli or di na^ least squares and GMM estimation gave similar coefficients. 



saniple for this part of analysis.= Results presented in Table 2.4 show that wages depend 

positively on SOEs' contemporaneous performance or productivity. For the fiill sampie 

period between 1982 to 1994, the overall short-nin output-per-employee elasticity of wages 

(ho) from column 1 is 0.14. The implied steady-state elasticity is 0.1 1, which is 

approsimately the same as the short-run elasticity. That means a 10 percent increase in 

average output will lead to an immediate rise in current wages of 1 percent, but there will 

be no subsequent impact in later periods. 

Also, the lagged dependent variable has a high coefficient of 0.7.~' It is consistent 

~ v i t h  the first order autoregressive process of wages. The estimated coefficient of the 

ceneral price index is close to unity (0.89). This suggests that workers' wages are almost - 
fully indexed for changes in the cost of living. The alternative wage has an expected 

positive coefficient of about 0.5. M e r  controlling for alternative wages and prices, 

aggregate output has a srnail, but negative impact on wages. 

The estimated wage elasticity of 0.1 is low by the standards of simiiar studies on 

transitional economies in Central and East European c~untries.~'  This could be attributed 

ro the fact that estimates from column 1 cover a much earlier and longer period beginning 

in 1982. while studies of the Central and East European countries mainly focus on the "big 

bang" transitions after 1989. lf the link between pay and performance in China grew 

stronger as predicted by the reformers, we would expect to find a higher estimate for the 

Lvaye elast icity when reforrn accelerated afier 1 992. 

. - 
- ' As a rcsulr. 2533 obsemations are dropped from the unbalanced sample. 

'J OLS estimation of the modei gives an men higher estimate of 0.89. indicating the existence of firm's fised 
cffccts. 

- < - \Vage ciasticities with respect to sales per worker in CEE countries during transitions range from 0.3 to 0.4 
i S\ cjnar 1998). 



T o  show the evolution of the link, columns 2 to 4 in Table 2.4 break down the 

sarnple into three sub-periods. The results in column 2 provide some ernpirical evidence 

that more profitable frrms tended to pay higher wages to their workers even at the early 

stage of the reform between 1982 and 1985. The coefficient of the current output per 

ivorker is positive (0.14) and statistically significant at the 1 percent level. The short-nin 

elasticity increases dramatically to 0.23 for the period 1986-89, then drops sharply to  0.1 

over the next four years. This cyclical pattern is also evident in the long-run elasticity. It 

appears that the relationship between pay and performance is related to the economic cycle. 

The link is much stronger at the peak (1986-89), than at the troughs. This cyclical 

behaviour may be due to retrenchment in reform that usually occurs during recessions, in 

which the govemrnent reasserts control over wage and employment decisions to stabilize 

the  economy. It may also suggest that the soft budget constraints enable SOEs to provide 

sonle "insurance" for their workers against economic fluctuations. 

1 next provide separate wage elasticities depending on  the aggregate performance of 

the state sector. The parameters of lagged dependent variable ( B I )  and output-per-worker 

terrns (A,) in equation (2) are specified as a linear fùnction of constant and economic 

flucîuations at t (c). '~ AISO, a time trend (t) is included to see if the link strengthens over 

the reform penod. That is, 

"' f, is trieasured as the growth rate of ~ h e  provincial total i n d w  output berween t and t - 1. 1 have 
rcplicatcd the empirical analysis using alternative measures for f,. such as GDP growth rate. The resuls (not 
rcported) arc simi1ar to those reported in Table 2.1. 



Substituting equation (3) into (2) is equivalent to interacting last period's wage and firm's 

output with the economic cycle and time trend. 

As s h o w  in panel A of Table 2.5, the contemporaneous link between pay and 

performance is related to the overall performance of the state sector. One percentage 

increase in aggresate output will raise the short-run elasticity of wages by 0.002. 

Considering the volatility of aggregate output during transition, the actual effect on wage 

elasticity may not be as srnaIl as it appears. For example, the growth rate of aggregate 

output in the state sector was 7.7 and 35.5 percent in 1990 and 1993 respectively. 

Therefore, economic fluctuations alone can generate a difference of 0.056 in the short-run 

elasticity between these two years. The coefficient of current output interacted with the 

time trend (ci ) is negative and statistically significant, indicating a downward trend over 

the years. Afier controlling for the economic cycle effect, short-run elasticity decreases by 

O 06 in a decade. 

In contrast, no cycle effect (Z b ,, - O) or trend (Lc,, - O) is evident in the long-run 

elasticity Although the surn of al1 output coefficients (Zh) remains pretty constant. the 

link between workers' pay and enterprise long-term financial performance strengthens over 

the petiod because of the upward trend in P 1 ( c,, = 0.0232). The overall short-run and 

long-mn output-per-worker elasticities are presented in Figure 2.5. The short-run effect is 

declining modestly over time and ranges from O. I O  in 1990 to 0.16 in 1985. The long-run 

elasticity of wases increases steadily from 0.05 to 0.16 for the period between 1982 and 

1994. 

Since housing subsidies are another major component of the workers' total 

compensation, it is wonhwhile to investigate whether more profitable enterprises provide 



better housing benefits for their workers. 1 replicate equation (2) by using non-productive 

assets per worker as the proxy for the amount of average housing subsidies. Results are 

presented in Panel B of Table 2.5 and Figure 2.5. Comparing with the estimates using 

n.orkersS wage. the link between housing subsidies and output per worker exhibits a sirnilar 

pattern cyclical behaviour in the short mn and a steady upward trend in the long run. The 

long-run elasticity remained basically zero until the second phase of reform in 1985 and 

then increased sharply to 0.45" in the following decade. 

The basic message of Figure 2.5 is that, on average, workers' pay is more closely 

related to enterprise performance over the years. I f  the time effect simply reflects a 

positive correlation between reform advancement and the extent of rent-sharing behaviour, 

it is reasonable to suspect that this average pattern applies uniformiy across enterprises. 

Consideri ng the experimental and piecemeal nature of the econornic polices in China, 

reform pattern varies siynificantly across SOEs in different provinces and industries. The 

hypothesis to be tested would be whether enterprises with more autonomy have a stroriger 

pay-performance link. 

To investigate this issue, one possibility is to allow the parameter A, in equation (2) 

to \Vary across groups - that is, interacting the firm's current and lagged output per worker 

nith group dummies. In view of the wage growth differentials across provinces exhibited 

in Figure 2.4, 1 begin with the provincial effects. The long-run elasticities of wages are 

presented in Panel -4 of Table 2.6. SOEs in Jiangsu, which experience the fastest reai wage 

zroath over the years, have the arongest link between pay and performance followed by - 
. - - Altliough v e n  similar patterns are s h o w  in tiie long-run elasticities of wages and housing subsidies. WC 
1m.e IO be mare of the two separate effects. p l  and Zk,. which give rise to the overall trend. As noted ab0k.e. 
the output efTect on wages is mainfy due to the upward trend in P l .  On the other hand. the effect on housing 
subsidies is from both Pl  and Xi-,.  



Shanxi. Jilin and sichuanz8 Results in Tables 2.3 and 2.6, therefore, provide some suppon 

to the hypothesis that reforms are effective in inducing SOEs to build a stronger pay- 

performance link. 1 next replicate the analysis on sizes and ownership by Ievels of 

~ovemment. As shown in Panel B and C of Table 2.6, the long-run elasticities of wages - 
look similar across these groups. At a 5 percent level, 1 cannot reject the nul1 hypothesis 

that the link between pay and performance is identical across SOEs with different sizes and 

under various levels of subordinations. 

In order to provide direct evaluation of the effects of decentraiization on rent- 

sharing behaviour, I identify a set of variables which indicate the extent of the enterprise's 

autonomy on decision-making. In particular, managers reponed in the first year that they 

were granted the autonomy on 7 different dimensions. Figure 2.6 depicts the generai 

pattern of the decentralization process. When the dual-track system was introduced in 

198.1, enterprises began <O experiment output autonomy, so that they couid produce above 

the plan quotas. Ln 1994, more than 90 percent of the firms can decide on their own output. 

The delegation of decision-making is relatively slower in other areas. Even after a decade 

of reform in 1988, less than 10 percent of the enterprises in my sample were given the 

autonomy regarding employment, refusai of direct worker assignment, expons and impons, 

short-term investment, long-term investment and sale of assets. Since then the ratios 

increased substantially to above 60 percent in 1994, except the decisions on sale of assets. 

1 then construct a dummy variable,  ut:, , which equals to 1 if enterprise i has 

autonomy on area k at period t, and = O othenvise. Therefore, interacting ~ u t t ,  with the 

'Yn faci. rlie F statinics for the nul1 hypothesis of ZI., = O are 0.06 for Sichuan and 0.54 for Jilin. Therefore. 
11 c cannoi reject [lie hypothesis of no relationship between pay and performance in the long run s e n  at the 
1 O percent le\.el of significance. 



firm's current (piet) and Iagged output pet- worker (pit+) dlows me to compare between 

enterprises with and without autonomy k. Clearly, results of Table 2.7 show that autonomy 

on output. employment, and retùsal of direct worker assignment (columns 1 to 3) have a 

significant and positive effect in strengthening the pay-performance Iink. The implied 

Ions-run output-per-worker elasticities rise by 0.04 to 0.06 afier receiving autonomy in 

these three areas. .Mthough the evidence on other autonomy rneasures is less clear-cut 

(columns 1 to 7)," these results are consistent with the hypothesis that the pay-performance 

link is sensitive to the decentralization of decision-making. Based on the autonomy effects 

here. the time trend exhibited in Figure 2.5 and the provincial difference shown in Table 

2.7. d l  these evidences suggest that the wage reform in China have been successfbl in 

inducing SOEs to improve worker discipline by tightening the pay-performance link. 

2.5 Conclusion 

Wage reforms in China's state sector have made a determined effort ta resolve the 

problems of the uniform wage scale by expanding managers' autonomy on labour decisions. 

This chapter focuses on the changes in wage-setting behaviour in response to the gradua1 

decentralization process during the period 1980-94. 

Despite the long egalitarian culture in the centraily planned system, the revival of 

bonus has been successful in beginning to tie workers' remuneration to enterprise overall 

pertormance. 1 find empirical evidence that firms with stronger financial performance are 

more likeiy to pay higher wages to their workers even in the early stages of reform. 

-- -- -- - - - - - 

"' Estinirttes in columns 4. 5 and 7 indicate that enterprises \vith autonomy on investrnents and sale of assets 
[na' c\.cn have a wcaker link betwcen pay and performance. Howwer. at the 5 percent level of signifieance. 
F-statistics cannot rcjcct the hypothesis that these autonorny measures have no impact on the pay- 
pcrforniancc link (Ip,  x ~ ~ t : ,  = 0). 



Although the elasticities appear to be srnall comparing to other Central and East European 

countnes, both monetary compensation and non-wage benefits have been increasingl y 

responsive to productivity over the reform period. More importantly, SOE managers 

appear to strengthen workers' discipline in response to their expanded autonomy. 

Differences in the extent of rent-sharing across provinces and autonomy measures suggest 

that enterprises receiving output and employment autonomy maintain a stronger link 

bet~veen pay and performance. 

These results establish a necessary condition for the possibility of enhanced labour 

productivity if profit sharing is effective in motivating workers. From an equity 

perspective, given that wage inequaiity increases significantly after 1990, it appears that the 

--social rents" are not evenly distributed across firms. Workers in more productive firms 

are able to -et a larger piece of the pie. What characterizes the source of rents becomes the 

n e s t  important question that has not yet been answered. In order to address the notion of 

overall economic efficiency, more work has to be done on the distribution of rents across 

firrns 



Appendix 

Description of Variables 

Table 2.Al Province, Ownership, Size and Sector Classifications 

1 .  Province (4) 
a. Jiangsu 
b. Sichuan 
c. Shanxi 
d. Jilin 

11. Ownership by Level of  Government (4) 
a. Central 
b. Province 
c. City 
d. Others 

I I I .  ~ i z e '  (3) 
a. Big 
b. Medium 
c. Small 

IV. Sector and Industry 
a. Mining and Quarrying 

1 .  Coai Mining and Processing 
2 .  Petroleum and Natural Gas Extraction 
3 .  Ferrous Metals Mining and Processing 
3. Non-ferrous Metals Mining and Processing 
5 .  Non-metal Minerals Mining and Processing 
6. Other Minerals Mining and Processing 
7 .  Logging and transport of Timber and Bamboo 

No. of SOEs in Onginai 
Survey 

80-89 90-94 

- Iridusrrial entcrpriscs arc catcgorized as small. medium. or large depending on their sector-speafk 
producti\,c capacities. in general. srnall enterprises have Iess than 1000 workcrs. 



Table 2.A I Province, Ownership, Size and Sector Classifications (cont'd) 

8 .  
9. 
10. 
I I .  
12. 
13. 
14. 

15. 
16. 
17. 
18. 
19. 
20. 
31. 
22. 
23. 
24. 
25 .  
26. 

27. 
28. 
29. 
3 O.  
3 1. 
3 2. 
33 .  
34. 

3 5 .  

I\,' Sector and hdustry 
b. blanufacturing 

Food Production 
Beverage Production 
Tobacco Processing 
Textile industry 
Garment s 
Leather. Furs and Related Products 
Timber Processing, Barnboo, Cane, Palm Fibre 
and Straw Products 
Furniture Manufacturing 
Paper Products 
Printing 
Stationary, Educationd and Spons Products 
Arts and Crafb 
Petroleum Processing 
Chemical Products 
Medical and Pharmaceutical Products 
Chemical Products 
Rubber Products 
Plastic Products 
Building Materials and Non-metal Mineral 
Products 
Smelting and Pressing of Ferrous Metals 
Smelting and Pressing of Non-ferrous Metals 
Metal Products 
Machinery 
Transportation Equipment Manufacturing 
Electric Equipment 
Electronics and Telecommunication 
Instruments, Meters, Cultural and Office 
Machinery 
Ot her Manufacturing 

No. of SOEs in Original 
Survey 

80-89 90-94 

c. Electricity, Gas and Water Production 
36. Tap Water Production and Supply 4 4 
3 7. Electncity, Stearn and Hot Water Production 9 8 
38. Gas and Cod  Production 2 2 



Table 2A2. Descriptions of Variables in ANOVA and Rent-Sharing Estimations 
- -- -- - - - - .- . -- 

L'ariables Definitions 

Agyregate output (aout,) Provincial aggregate industry output 

Alternative wage (altw,) Provincial average nominal wage in collective-owned 
units 

Economic cycle (6 )  (aout, - aoutt_l)x 100 1 aoutc-1 

EmpIoyment (ni.,) Totai number of workers at the year end 

Enterprise total output (yi-,) Gross nominal output 

Performance (pi,) Output per worker (yi.11 ni3) 

Provincial price index (cpi,) Urban provincial consumer price index (1980 = 100) 



Table 2.1 
Summary Measures of the Sampling Distribution 

of Enterprise Average Real Wage 

Percentile: 
10 61 3.21 621 -33 780.09 740.09 807.72 623.36 
50 754.1 3 742.41 981 22 1003.17 1 1  34.66 1050.79 
90 901.83 889.10 1224.97 1374.08 1616.1 9 1725.25 

Std. Deviation 126.02 127.42 203.84 269.92 342.89 453.27 
Coefficient of 0.1663 0.1686 0.2034 0.2593 0,2881 0.4045 
Variation 



Table 2.2 
Analysls of Varance on Log Average Real Wage 

(F-Sial~stics In parentheses) 

Model Sum of Squares (SSM) 
Residual Sum of Squares (SSE) 
Total Sum of Squares (SST) 
R~ 

Source of Variation 
1. Province 

2. Sector 

3. Government Control 

4. Size 

5. Joint Groups 

6. Within Enterprise 

SS Percent SS 
1.31 8.54 

(2 1.78) 
1.69 1 1 .O0 

(9.35) 
0.47 3.05 

(7.78) 
0.40 2.61 

(9.98) 
1,27 8 25 

Percent SS SS 
0.41 2.66 

(32.63) 
6.95 1.87 

(7.65) 
4.29 0.78 

(9.63) 
2.25 0.70 

(12.93) 
4.52 0.64 

Percent SS SS Percent SS 
11.60 7.04 18.56 

(57.69) 
8.16 2.06 5.43 

(5.62) 
3.42 1.61 4.25 

(13.21) 
3.06 1.79 4.71 

(21.98) 
2.78 0.95 2.50 

Percent SS SS Percent SS 
23.63 36.72 35.46 

(128.29) 
1.63 0.84 0.81 

(0.98) 
0.88 1.71 1.65 

(5.98) 
0.61 0.97 0.93 

(5.043) 
0.63 1.12 1 .O8 



Table 2.3 
Refom lndicators by Province, 1996 

Percentage of contract 
workers in state sector 

Percentage urban 
employrnent in non- 
state sector 

Percentage of total 
wage paid as bonus in 
state sector 

Percentage of gross 
industrial output in non- 
state sector 

Percentage of gross 
industrial output in light 
industry 

Percentage of gross 
industrial output in 
medium and large 
enterprises 

National Jianqsu Sichuan Shanxi Jilin 
34.9 45.1 40.3 39.9 33-6 

26 -4 37.2 25.6 20.0 25.5 

16.8 16.4 14.6 17.7 14.0 

66.0 88.9 59.7 54.1 37.7 

44.0 37.7 50.1 18.1 29.1 

61.8 76.9 62.4 51 -9 42.8 



Table 2.4 
Link between Wage and Performance: 

Fixed Effects Estimates 
(standard error in parentheses) 

w"l l - 7  (p 1) 

PI : 0-0) 

PI 1-1 (i-1) 

PI t-2 (i-2) 

cpit 

gdpt 

a ltwt 

SR Elasticity 
LR Elasticity 

-0.0825 

(O. 0266) 
0.1 366 

(0.01 16) 
-0.0305 
(0.01 23) 
-0.01 29 
(0.0096) 
-1,5244 
(0.2324) 
-0.3837 
(0.1 01 7) 
0.8006 

(0.0732) 

0.1 366 
0.0859 

0.2554 

(0.01 89) 
0.0990 

(0.01 24) 
-0.0096 
(0.01 34) 
0.0073 

(0.01 OS) 
2.9360 

(0.3140) 
1 .O1 52 

(O. 0687) 
-0.3854 
(O. 1 220) 

0.0990 
O. 1 300 



Table 2.5 
Link between Compensation and Performance: 

Fixed Effects Estimates with Economic Cycle and Trend, 1982-94 
(standard error in parentheses) 

A. Dependent Variable = Wage 

Wll-1 (e=pl) PLI (@=ja) Pt1 1 PLI-2 (9=i-2) 

x cons (a,) 0-4892 0.1 376 -0.1 247 0.01 21 
(O. 0220) (0.0167) (0.01 98) (0.01 33) 

x ft (bd -0.00003 0.0020 -0.0008 -0.001 1 
(0.0002) (0.0006) (O .0008) (0.0005) 

x t (G) 0.0232 -0.0064 0.0062 0.0005 
(0.0021) (0.001 9) (0 -0023) (0.001 5) 

B. Dependent Variable = Housing Subsidies 

x cons (a,) 0.5226 -0.0014 -0.0099 0.01 11 
(0.01 77) (0.0672) (0.0790) (0.0527) 

x ft (bd 0.0029 0.0053 -0.0031 -0.0041 
(0.0006) (0 .0024) (0.0033) (O. 0 022) 

X 1 (Ce) 0.0074 0.0002 0.0072 0.0071 
(0.001 9) (0.0077) (0.0093) (0.0060) 



Table 2.6 
Link between Wage and Performance: 

Fixed Effects Estimates by Groups, 1982-94 

A. Province 

Jiangsu Sichuan Shanxi Jilin 

LR Elasticity 0.2082 0.0289 O. 1805 0.041 6 

B. Size 

Big Medium Small 

LR Elasticity 0.0972 0.1 290 0.0827 

C. Ownership by Level of Ownership 

Central Provincial City Others 

LR Elasticity 0.1 327 0.1 334 O. 1 089 0.0783 



Table 2.7 
Link between Wage and Performance: 

Fixed Effects Estimates by Autonomy, 1982-94 
(standard error in parentheses) 

(1 
Output 

Oifference in LR Elasticity 0.0426 
with Autonomy k 

(2) (3) (4) (5) (6) 
Employment Refuse Worker Exports and Short-Term Long-Term 

Assigned lrnports lnvestment lnvestmenl 

(7) 
Sale of 
Assets 



Figure 2.1 
Indexed Mean and Coefficient of Variation of Average Real Wage, 1980-94 

+ Real OutputlEmployee 
+Avg. Real Wage 

B. Coefficient of Variation 



Figure 2.2 
lndexed Enterprise Average Real Wage by Percentile, 1980-94 







Figure 2.5 
Output-per-worker Elasticities, 1982-94 

0 0 5 -  -- -- ---- -. 

82 83 84 85 86 87 80 89 90 91 92 93 94 

Year 

Housing Subsidies 

82 83 84 85 86 87 88 89 90 91 92 93 94 

Year 



Figure 2.6 Percecitage of Enterprises with Autonomy on Various Decisions, 1980-94 

+Output 

-C-Employment 

+Ewports and lmports 

*Short-Term lnvestment 

+Long-Terrn lnvestment 

+Sale of Assets 

R e f u s a l  of Direct Worker Assignment 

80 8 1 82 83 84 85 86 87 88 89 90 9 1 92 93 94 
Year 



CHAPTER 3 

Employment Dynamics 

3.1 Introduction 

.*er two decades of econornic reform, surplus labour remains a formidable obstacle to the 

successful transformation of SOEs into modem corporations. The labour contract system 

\vas introduced in the rnid- 1980s in an attempt to increase flexibility of the ngid "iron bowl" 

system. However, this policy has had linle success in rectiQing the chronic redundancy 

problem. Despite the decline in the state sector's share of industry from 78 percent in 1978 

to 34 percent in 1995. there was no corresponding decline in state employment, which 

stayed around 71 percent1 of the total urban ernployment.2 Brandt and Zhu (2000) argue 

that the disproportionate employment growth is supported by the govemment through 

financiaI subsidies in the foms of preferential bank credits and money creation. 

Beginning in 1993. the Chinese government decided to adopt a more aggressive 

approach of laying off (Xiagang) excess workers.' As a result, the number of laid-off 

' Cliinn Labour Statistiwl Year Book 1996. 

' Dcfinitions of indusuial output and urban ernpIo'ment. sce Chapter 1 foomote 2 and 3 respccti\*ciy. 

Details of the employment reform, see Chapter 1 .  



workers increased 30 fold fiom 0.2 million in 1993 to over 6.3 million in 1997.' Although 

t h e  total number of layoffs as a percentage of total workers in the state sector has reached a 

record high of 20 percent in 1997, the estimated redundancy rate of 30 percent5 implies that 

an additional 8 to 10 millions o f  workers have to be laid off in order to  achieve the efficient 

profit-maximiring leveL6 This, in tum, may create social unrest which hinders the 

sustainability of the industriai reform. 

The goal of this chapter is to investigate the redundancy problem fiom an alternative 

perspective, namely, examining the underlying employment-setting behaviour at the 

enterprise level. The evolution of labour allocation in China's state sector exemplifies the 

fundamentai principle of a progressive decentralized socialist market. Employment 

decisions. which used to be under mandatory plans, are delegated gradually to managers 

through negotiations. The fundamentai question is that to what eaen t  China's labour 

market is evolving from a centrally planned system to a competitive environment. In 

particular. if SOEs begin to behave like profit-maximizing firms, what would be the 

emerginy ernployment patterns? 

To illustrate the potential impact of decentralization on employment determination, it 

is usefùI to consider two polar models. In a centralized tiamework where workers are 

directly assigned to the enterprises, the optimal level of employment is determined by the 

China Labour Statistical Year Book various issues. 

' For esample. see Chen (1996). Wu ( 1998) and World Bank (1 996). 

" Howe\.cr. a rccent study by Dong and Putterman (1997) pro~ides an alternative interpretation to the 
problem of oversmng. The! argue thar SOEs acted like a collective monopsonist in the pre and early 
rcfonn cm. Hcnce. employment was set below the socially efficient level. When the state's monopsony 
poivcr nas gradualIy eroded by cornpetition from the private sector, they argue that profit maumizing SOEs 
\vould have espanded employment towards the competitive levels. 



outside opponunity costs. Ln this case, the firm's specific wage has no role to play in setting 

ernployment and can be considered as a pure transfer between the enterprise. governent 

and workers. In contrast. a perfectly competitive labour market predicts that workers will 

be paid according to their real marginal product. Labour is adjusted dong a downward 

sloping labour demand; that is, employment is responsive to wage costs. Therefore, a 

simple test to distinguish these two polar models is whether employment is independent of 

the tirm's specific wage rates. 

Using a dynamic factor demand fiamework (e-g., see Card 1986), 1 find that the 

central planning model provides a more consistent interpretation of the employment patterns 

between 1980 and 1994. This result suggests that, though SOEs have more autonorny over 

Lvage determination (as documented in Chapter 2), the goverrunent maintains a tight control 

on labour allocation f i e r  reforrns. Workers are employed such that the niarginal product of 

labour is equal to its opportunity costs as measured by the alternative wage, rather than to 

the firm's specific wage. Moreover, despite the institutional changes targeted at the 

restrictive %-on bowl" system, there is no evidence of increased flexibility of the labour 

market. The speed of employment adjustment to output, wage, or pice shocks was roughly 

constant over the sample period. 

The next section presents a Nash bargaining model that conceptualizes the 

underlying wage- and employment-setting behaviour before and after the econornic reform. 

Section 3 extends the static bargaining outcornes into a dynamic setting with adjustment 

costs. Section 4 describes the overall employment trend of the longitudinal data set. 

Empirical results are discussed in Section 5, while Section 6 offers concluding remarks. 



3.2 Conceptual Framework 

The distinctive feature of Chinese labour reform is to expand enterprise autonomy 

progressively by delegating power from higher authorities to enterprise managers. In this 

section. I develop a conceptual model to illustrate the impact of this process on wage and 

employment setting behaviour. 

3.2.1 Ptx-Reform: Ceniraf Planning 

In the pre-reform era, SOEs served not only as the government's major source of income, 

but  they also created urban employrnent. This can be captured in a social planner model in 

u-hich workers are centrally allocated in order to maximize social welfare, which depends on 

the "social rents" and total employment in state sector. 

Assuming workers are homogeneous, one representation of the social planner's 

problem is given by 

Max us  CR'(^,)-a~n,)"(Zn,)" 
*, 

\i.here R'(ni) and ni is the revenue hnction and the number of workers employed in 

enterprise i. The outside opportunity costs of employment is a, which is usually measured 

by the alternative wage rate.' The firm-specific revenue function reflects the differences in 

productivity and technology across fims, as well as any price and investment distortions due 

In a perfectly compctitivc market. the altemati~e wage rate is considered as the market clearing 
corripetitive wage. 



to ideologicai preferences of the CCP. Rents generated in enterprise i are defined as 

8 revenues in excess of the opportunity costs of employment,  ni) - ani. The first t em  in 

equation ( I ), R' (n , ) - a x  n, , therefore, represents the "social rents" of the entire state 

sector. y an y* are the weights assigned to social rents and state employrnent respectively. 

The first order condition for ni can be written as 

If the workers share a portion (L.) of the "social rents" from the governrnent, their wage 

rate takes the senerd forrn 

Equations (2) and (3) provide a simple characterization of the wage- and 

employment- setting behaviour in Chinese SOEs before the reforms. First, workers are 

allocated administratively so that the marginal product of labour is equal across enterprises. 

From equation (2 ) ,  the optimal level of employrnent depends on the outside opportunity 

wage (a) and the relative importance of "social rents" (y,) and total employment (yz). 

I ri a standard tbvo-factor mode1 with labour and capital. R'(n3 - an, may simply represent the cost of capital 
inputs. As discusscd in Lardy (pp. 3 3 -52. 19%). investments and a v e n  money losses in Chinese SOEs are 
citlier finrinccd by fiscal subsidies or "interest-free" bank loms. In addition. cash-based accounting before 



Employment determination is independent of  the firm's own wage (w,). The strong 

distributive objective (e.g., Gordon and Li 1997) of the Chinese government and the thomy 

redundancy problem reported in SOEs suggest that y2 is likely to be greater than zero. In 

this case, firrns are "overstaffed" in the sense that the marginal product of labour is even 

below its opportunity cost (a). Second, ail state workers are paid equally. Given the pre- 

reform egalitaïan wage policy after bonuses were abolished, it is reasonable to assume that 

the --social rents" are evenly distributed between SOE workers as shown in equation (3). 

Therefore, the wage level depends oniy on the average labour productivity of the entire state 

sector. and is unrelated to the financial performance of each individual firm. 

3.2.2 Posr-Reform: Nash Bargaining 

In the post-reform era, wage and ernployment decisions are made through formal or implicit 

bargaining between managers and the government rat her than mandatory plans. However, 

details of the negotiation process are not documented. The objectives and bargaining power 

of each party rnay differ substantially over time and across provinces, industries, and levels 

of subordinations. In addition to firms' profits, other goals may also be pursued at the 

bargaining table. A common perception is that the Chinese govenunent put strong emphasis 

or1 employment creation. Likewise, SOE managers may have multiple goals other than 

profitability. In the early 1980s, a manager was evaluated on the basis of not only the firm's 

financial performance but dso  the prosperity of ail his workers. As described in Walder 

1993 alIows enterprises to esclude any debt atuibutable to interest payment in their espenses. For 
siniplicity. 1 assume rhere is no capital input cost. 



(1989). a manager can be considered as a socio-political cornrnunity leader who is 

responsible for the welfare of the workers and their fa mi lie^.^ 

For simplicity. and with no substantial loss of generality, the interests of govemment, 

managers. and workers can be conceived as lying in three different objectives: enterprise 

profits. employment, and workers' compensation. In a Nash bargaining framework, the 

optimal levels of wage and employment are jointly determined within each enterprise so as 

to salve 

Max U: = ( ~ ' ( s  ,.,, n t ) -  w,n,)°'n,"'(w, -ap' 
n, fi,  

where R~(s~-W, ni) denotes the revenue function of enterprise i.'(' Since workers in a particular 

SOE are no longer entitled to the "social rents" of the entire state sector, si, in equation (4) 

onlp refers to the workers' share of the rents within their own enterprise. Furthemore, 1 

assume that profit shanng is effective in inducing workers' effort. Therefore, labour 

productivity will be increasing in s;, which, in turn, will have positive effects on enterprise 

" L q c  enterprises provide a number of semices to their workers. for esample. housing. schooling. and 
Iicalth carc. 

" .As mentioned in Svejnar (1986). the solution to the bargaining model (4). which rnavirnizes the weighted 
gcornetric average of the bargainers' utilities. represents a generalization of the Nash (1950. 1953) outcome. 
III panicular, dropping the subscript i. the model can be rewitten as: 

ti ticrc u, and u,, are the objective functions of the govenunent and manager respectively. The bargaining 
potier is represented in indes p. Therefore. parameters a, (i = 1. 2. 3) in equation (4) measure the "joint" 
intsrcsts and bargaining power of the governrnent and managers. 



psofitability ( e g ,  see Zhuang and Xu 1996; Li 1997). This implies that ÔR'(s,,, n,)/&,., > 

O and F'R'(S ,.,, n,)/&i, < O. 

I f  managers have to offer their workers at least the outside alternative wage (a), the 

difference between the f i n ' s  specific wage (wi) and the outside alternative wage represents 

the amount of rents per worker. Assuming that bonuses are distrïbuted in an egalitarian 

manner within the enterprise. workers' compensation takes the general form 

In the general case when emphasis is attached to al1 three objectives with O < ai < 1 

and i = 1. 2, 3, the first order conditions for wage and employment determination for the 

post-reform Nash bargaining mode1 (4) are 

where E: = R;* (s!,, /(RI (s,., , n, ) - an,)) > O is the elasticity of rents with respect to si.,. 



Compared with the social planner outcornes (2) and (3), during transition the 

implications of the Nash bargaining solutions on wage- (6) and employment- (7) setting 

behaviour are: 

i) Workers' pay is related to their enterprise's financial prosperity. Equation (6) 

indicates that the optimal incentive payment scheme depends on the relative weight of 

workers' compensation to enterprise profits (a3/al), and the extent to which rent-sharïng 

raises the firrn's total revenue (E: ). Workers in a planned economy, by cornparison, are 

rewarded uniformly, regardless of their individual or enterprise performance (Le., wage 

equation (3)). 

i i )  The enterprise-specific wage will play a more decisive role in employment 

determination. For equation (7), the optimal level of employment varies with both the firrn's 

specific and its alternative wage rates. Beginning in the rnid-1980s' China's reforrn policies 

seem to suggest that the bargaining focus shifted fiom non-financial goals towards 

protitability. For example. performance contracts," which set financial indicators12 as the 

primary target, were signed between managers and the government. Some firms were also 

reportedly given more autonomy over employment. That means a2 and a: are decreasing 

relative to al as reform advances. In the extreme case in which no emphasis is attached to 

creatiny employment (a2 = O), the first order condition for employment (7) reduces to 

- - 

3 ! 

' ' For dctails on the implementation of performance contracts in China. see Byrd ( 199 1)  and White (1 987). 

. . 
: - in  my ample. 88 percent of the SOEs were under performance contracts by 1989. Seventy percent of the 
contracts indicated that the primary target was either profits or taxes. 



-4s predicted in the traditional labour demand model, the firm's profit is maximized when 

workers are paid by their marginal revenue product. In contrast to the pre-reform 

employment equation (2), the outside opportunity wage plays no role in employment 

determination. 

I t  is instructive to look at the speciai case where employment decisions are identical 

for the central planning model and Nash bargaining. When y2 = O in equation (1)  or uz = aj 

in equation ( I ) ,  we have the same first order condition for ernpioyment in the social 

planner's case (2) and Nash bargaining (7): 

The key assumptions of -fi = O and a2 = ui. imply that the primary objective of the enterprise 

is to mâuimize the total amount of rents (i.e., R1(*) - an;) that can be shared between 

managers, workers, and the governrnent. As a result, the finn's specific wage is a pure 

transfer between them. The "efficient" level of employment sets the marginal revenue 

product of labour equal to the alternative wage. Employrnent is independent of the finn's 

specific wage, and only depends on the alternative wage. In a Nash bargaining model, this 

" Although the employment outcome (7') is identical to the traditional labour demand model. SOEs are not 
simply price takers in wage determination. Under the assumption that profit-sharing improves producti\-i~. 
tlic optimal Icvel of wage is set above the alternative wage and is related io the firm's profitabilip. For 
csarnple. in ilic case where SOEs are profit masimizing firms wïth a: = a3 = 0. the first order condition for 



result is nomdly referred to the "strong efficient" contracting outcome (e-g., see Brown 

and Ashenfelter 1986). Since the employment outcomes are identical for the social planner 

and Nash bargaining, we cannot empirically identie who has the control over employment 

determination without additional evidence. 

3.3 Employment Dynamics witb Adjustment Costs 

.A first order approximation of employment equation (7)'" gives a general reduced f o m  

employment equation: 

where e2 = -(1 - az/aa), e3 = -(a2/a;), and X represents other explanatory variables that 

affect workers' marginal revenue product. It is useful to illustrate the implications of two 

polar cases of ernployment determination: 

i) Workers are allocated administratively by the government under central planning- 

The first order condition (2) indicates that employment only depends on the alternative wage 

(a) and is independent of the firm's specific wage (w;). This implies ez = O in equation (8).16 

$ 1  

"' Dropping the subscript i. Iog &(%.. n) = (1 - a2/a3) log IV + (a2/aj)log a. 1 also assume that log &(s,,.. n) 
= cons + el log X - log n. For esample. consider the simple case of a downward sloping demand. p(q). and 

othcr inputs and elasticity of demand respeaively. Then log k ( ~ .  n) = log KI + log pq + log (l+I/%) - log 

1 i 

For siltipiicih. henccforth, i drop the subscript i from equation (7). 



i i )  Enterprises have direct control over employment decisions. According to 

equation (7') profits are maximized when the marginal product of labour is equal to the firm- 

specific wage. Empioyment is independent of the alternative wage. In a completely 

decentralized labour market with profit maximization, es = O in equation (8). 

In general, labour decisions in the post-refom era are made through negotiations 

between the govemment and managers. If the Nash bargaining hypothesis is correct. the 

first order condition for employment (8) implies that both ez and ej will be significantly 

different than zero." As the Chinese labour market is evolving from a centrally planned 

system to a decentralized competitive one, we expect ez to be decreasing (more negative). 

while e-. approaches zero. Therefore, a simple test of decentraiization in employrnent 

decisions is whether the coefficient of the firm-specific wage is zero (Ho: ez = O). Rejection 

of the nul1 hypothesis supports the Nash bargaining model in which the firm-specific wage 

plays at least some role in employment determination. A typicai approach to this test is to 

estirnate equation (8) using lagged wages as instruments for w (e-g.. Brown and Ashenfelter 

I 986: Cume I 99 1). " 

However, an important feature of the labour market is missing in the static modei (8) 

- ernployment dynamics. Even in market economies, it takes time for fims to adjust their 

labour demand in response to input s h o ~ k s . ' ~  The conventional explanation for this 

!" .As notcd in section 3. both the social planner mode1 and the spccial case of "strong" escient contracting 
in Nash bargaining give c2 = O. It is necessa- to rely on other evidence to distinguish behveen these two 
tiiodels. 

! - The espected sign for e2 can be positive or negative depending on whether a- is greater or smailer a3. 

'' In the Nash bargaining contest. the firm's specific wage (w) and employment (n) are jointly endogenous. 
i n  ordcr to identify cquation (8). it is necessary to find instrumental variables which correlate with W. 

uitliout influencing the efficient level of employment. 



stickiness is the adjustment costs of changing the amount of input used. In addition to the 

costs of hiring, training, severance pay and disruptions to production due to restmctunng. 

adjustment costs in transitional economies directly relate to the flexibility of the emerging 

labour market. Changes in govemment policies that affect the flexibility in hinng and 

dismissai decisions will have an impact on the speed and the optimal path of labour 

adjustments. For example, if the labour contract system is effective in increasing flexibility 

in the %on bowl" in China, the employment adjustments to demand shocks will be 

improved. It is important to examine the differences in employment dynamics at various 

phases of the reforrn. 

Following Kennan (1979) and Card (1986), the traditional method of extending the 

static mode1 to a dynamic setting involves two additional adjustment costs. The first is the 

cost of maintaining a sub-optimal level of employment, nt t n: . Since c ' (ni )  = 0 , 

lvhere ~ ( n ; )  denotes the minimum cost of producing y,, given w, and r,. The second order 

expansion coefficient g, is assumed to be constant over time."' The second adjustment cost 

' ' For an cstcnsi\-e literature review on the effect of adjustment costs on factor demand. see Hamermesh and 
Pf:~nn ( 1906). 

" '  ln genenl. g, ,  = c'.(ni) is a function of t. 1 assume that iü sample average (gi)  pro~ides a rcasonable 

approximation. 



is the cost of changing the size of employrnent between periods t and t - 1. For empiricai 

tractability. I impose a symrnetric2' convex structure on this cost that can be summarized as: 

Therefore, the optimal employrnent decision in a dynamic mode1 is made by 

comparing the expected cost of maintainhg a sub-optimal level of employment with the cost 

of adjusting the number of workers. With this setup, the dynamic employrnent equation is 

derived by minirnizing the expected present value of the firm's total cost, 

~ ~ g n , ~ ~ - l o g n : ~ ~ ) ' + ~ ( ~ o ~ n ~ ~ ~ - ~ o g n . , , ) ' ]  - ( 1 1 )  

where 6 is a constant discount factor that Iies between zero and one. First order necessary 

conditions for the cost minimization of ( 1  1) consists of the standard partial adjustrnent 

solution" 

'' G i t m  tlic rigidity of the .iron rice bowl' emptoyment. negati~e adjuments Oayoffs) are more costly than 
posititx ones. Howe\-cr. there is no esplicit analytical solution for the reduced form employment equation in 
the cilse of asymmetric costs. 



1 
where q' )"t6= O .  The adjustment parameter q, which lies between 

zero and one, reflects the persistence of the employrnent level. It depends on the relative 

size of the two adjustment costs (g, I g 2  ), and is increasing with g2. Intuitively, a relatively 

high cost of changing the size of the labour force (g2) Wlll slow down the adjustment 

process. Substituting equation (8) into the first order employment condition ( 12) yields 

logn, = qlogn,- ,  + ( l -  q )  [(l- mg J= 0 (T,6)~hl[co~s + el Log ï+, 

where X, only includes firm's output (yi) as an explanatory variable that affects workers' 

marsinai revenue product. Ln fact. employment may be dependent on other factor inputs 

and their prices, such as capital and non-labour inputs. For the lack of reliable series, these 

effects on employrnent are assumed to be captured by enterprise's fixed effects and year 

dummies. -4ccording to the employment equation ( 14), present employment is the weighted 

average of past employment and the discounted expected hture  values of  output, fim- 

specific wages, and alternative wage rates. Finaliy, in order to derive a reduced form 

equation for empirical estimation, it is necessary to  tùrther restrict the stochastic processes 

. - 
-- For dctails of solving this quaciratic control problem and the m e r s a l i ~  conditions. see Sargent ( 1  978) 
Chapters 9 and 14. 



of output, firms' specific wages, and alternative wages. 1 adopt the following AR(2) 

forecasting equations: 

.Ail the forecasting errors (CF, LI, CM) are senally uncorrelated. Substitute equations ( 14a)- 

( i 4c) into (1 3) to get 

where each ei depends on the coefficient q in employment equation (15) and the free 

parameters in forecasting equation (14k). A detailed denvation of equation (1 5) is 

presented in Appendix. 

In order to capture the second-order autoregressive representation of employmentl'. 

1 assume the productive shock s, in (8) is specified as the AR( 1 ) process, E, = p~ [-, + <, , 

where <, is white noise and uncorrelated with output, ernployment and wages. In order to 

eliminate the serial correlation in error terms E: , the final reduced form equation is obtained 

'' .4 simple A R ( 2 )  specification of employment ~5th enterprise fised effects and year dummies suggests that 
it follotvs a second order autoregressive process. 



by subtracting pu,-, from both sides of (1 5).  and then using (14a)-(14c) to substitute for the 

current values of output. wages. and prices. As a result, the model generates a second order 

employment equation that expresses current employment in terms of two lagged values on 

employment, firm's output, wage rates, and alternative wages: 

The implied coefficients (Eij) of the reduced fonn equation (16) are functions of the 

coefficients of equations (13) and (14), and the serial correlation coefficient p of the 

productive ~ h o c k . * ~  

One point wonh mentioning is the difference betweei? equation (16) and its 

unrestricted version in the role of aitemative wage in employment determination. If the 

forecasting equation for fim-specific wage (l4b) is not a simple AR(2), but also depends on 

the lagged alternative wages, the alternative wage will influence employment directly in a 

Nash bargaining model, and indirectly as predictors of tirm's future wages. To disentangle 

these t ~vo  effects, it is necessary to focus on the underlying structural coefficients (Le., e2 

and e-, in equation (8)). 

'' For esample. E, , = er,$, + e:: - e;,p . The results are similar for other coefficients Eij in equation (14). 
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3.1 Data 

This paper utilizes an extensive establishment-level panel data covenng the penod between 

1980 and 1994. Annual data of 769 SOES'~ in four provinces (Jiangsu, Sichuan, Shanxi and 

Jilin) were collecteci in two suweys conducted by the Chinese Academy of Social Sciences. 

The same data set was used in Chapter 2 as well as other studies on Chinese economic 

reform (e.g., Groves et al. 1994 and 1995).'~ 

Summary measures for the sarnpling distribution of enterprise employment are 

presented in Table 3.1. The mean number of workers employed per firm increased from 

1600 in i 980 to around 2000 in 1994. This growth was steady throughout the penod. With 

the  mean level of employment per firm substantially greater than the median, the 

employment distribution is heavily skewed to the lefL2' About 80 percent of the enterprises 

had employment below the mean. Ln contrast to the increasing wage inequality across SOEs 

documented in the previous chapter, the coefficient of variation of firms' employment 

decreased continuously by about 15 percent (Figure 3.1).  Figure 3 . 2  graphs the tenth, 

fiftieth and ninetieth percentiles of the employment for 1980-94. For ease of comparison, dl 

series are indexed to 100 in 1980. As observed in the figure, the decline in employment 

dispersion across enterprises is due to the fact that small enterprises expanded more rapidly 

than large enterprises afier 1984. The number of workers employed at the tenth percentile 

zrew by 40 percent over the sample period, but by only 25 percent increase at the ninetieth - 

- <  - The saniple for cmpirical estimations only contains 680 enterprises because of coding errors. 
i riconsisiencies and missing values. 

'" For a dctailed description of the panel data set. set: Chapter 2. 

- - 
- The coefficient of skewness is about 9.5 depending on the sampling year. 



percentile. The steady employment growth with no increase in dispersion across fims is 

consistent with the cornmon belief that the Chinese govenunent has maintained tighter 

control over employment than wages during the reform. If this casuai observation is 

correct. we would expect the centra1 planning model to be more successful in capturing the 

employment dynamics. That is, employment only depends on the aitemative wage and the 

structural parameter e2 equals zero in equation (8). 

3.5 Empirical Estimation and Results 

The entire empirical model consists of the reduced form employment equation (16) and 

three forecasting questions for an enterprise's total output ( 14a), average wage (1  4b),2x and 

alternative wage (14c). As noted above, the test of a cornpetitive labour market relies on 

the effect of alternative wages on employment; that is, whether = O in equation (8). 

Therehre. it is crucial to obtain an appropriate measure of the alternative wage that, in 

theoq, refers to the outside opportunity cost of labour. Since there is no clear basis for the 

"correct" measure, a common approach is to pick the one which appears to be most 

relevant. For exarnple, Card (1986) uses manufacturing wage rate as the alternative wage 

for airline mechanics and Currie (1991) uses wages in surrounding school districts as the 

pro'cy for Ontario teachers. Another approach is to check the robustness of results with 

different alternative wage measures (e.g., see Brown and Ashenfelter 1986). To obtain an 

appropriate alternative wage measure for Chinese state workers is even harder because most 

'"or dcmiIs of the formal definitions of each \.anable. see Appendis in Chapter 2. 



of the relevant data was not published until the mid-1980s. The most direct measure 1 can 

find is the provincial average wage in collective-owned enterprises. 

Ai1 series including the lags are detrended by regressing them on an enterprise 

specific intercept and year dummies. Then the residuals fiom these regressions are used in 

the estimation. Fitting the enterprise tixed effects and year effects outside the main model 

can simpliQ the estimation by dropping the constants in (14) and (16). Furthemore, 1 

assume that the effects of other non-labour factor inputs on employment determination can 

be partially captured in the detrending procedure. 

The method of maximum likelihood is used to estimate the structural parameters 

(9. q. [ v .  q, p. e , .  e2, e,) ." These estirnates are obtained by maximizing the negative of the 

log determinant of the residual covariance matrix associated with the vector autoregression 

(14) and (16). 1 begin with the two polar cases of employment determination by setting e3 = 

O in the decentraiized "competitive" model and e2 = O in the social planner model. For the 

period 1982-94. estimates of the structural parameters are presented in columns 1 and 2 of 

Table 3 . 2  A simple cornparison of these two sets of results seems to suggest that the social 

planner model provides a better fit to the employment series. The key parameter of interest, 

e-. is positive, but virtually zero in the restncted decentrdized "competitive" modei. The 

standard error is much greater than the estimate. On the other hand, e3 is statistically 

significant with the expected negative sign in the alternative model. Both polar models 

pro\~ide very similar estimates of the output elasticity (e,), adjustment parameter (q) and 

serial correlation coefficient (p). In column 3, 1 present the estimates for the general Nash 

''; The discount rate 6 is treated as constant equal to 0.99. 



bargaining model which aiiows the shadow value of labour to depend on both the firm's 

specific and alternative wages. The estimated own wage elasticity (ez) is still positive and 

becomes marginally significant at the 10 percent level. The link between alternative wages 

and employrnent remains very strong (e, = -1.52). Since employment is insensitive to the 

firm's specific wage, it appears that employment is not adjusting dong a downward sloping 

labour demand where workers are paid according to their marginal products. This result 

poses a question of the vaiidity of other empirical studies that support the standard 

neoclassical model. For example, Hay el at. 1994 and Jefferson el at. 1998 estimated a 

system of structural equations and concluded that SOE employment is sensitive to wage 

COStS. 

In order to examine changes in employrnent setting behaviour over the reform 

period, I re-estimate the model on two sub-periods. Results for the penods 1982-85 and 

199 1-91 are reported in columns 4 and 5 of Table 3 -2 respectively. The basic conclusion is 

that there was no significant change in the underlying employment setting behaviour 

between the early 1980s and 1990s. Only the outside opportunity wage played a significant 

role in determining the employment level. 

As discussed in the conceptual framework, this result can be explained in both the 

social planner model and the Nash bargaining framework. To distinguish between them, the 

speed of labour adjustments may provide additional information on the labour market. Even 

though an increase in the flexibility of the %on bowl" systern was a main focus of the 

labour reform. empirical results do not reflect any impact of this policy change. 

Employment does not seem to adjust more rapidly in response to demand shocks. The 

structural parameter q, which infers the speed of adjustment, remains constant at 0.8 in both 



sub-samples. This combination of slow employment adjustments and employment setting on 

the basis of alternative wage favour the social planner rnodel, in which government 

continues to play an important role in labour decisions f i e r  a decade of reform. 

3.6 Conclusion 

One of the fundamental questions in centrally planned economies is how state-owned units 

adjust their employment in response to the transition towards a market economy. In 

particular, reailocating the surplus state workers becomes the thomy chailenge of the labour 

reform. This study provides some insights on such an adjustment process under gradua1 

decentralization in Chinese SOEs during the period 1980-94. 

While redundancy is described as one of the major problems in Chinese SOEs, I find 

no empirical support that employment is adjusting according to a downward sloping demand 

with the marginal revenue product of labour equai to the firm's own wage. It appears that 

the central planning rnodel provides a more consistent interpretation of the employrnent 

patterns. Moreover, increasing managers' autonomy in personne1 decisions and the use of 

contract workers seem to have minimal effect on the flexibility of the traditional "iron bowl" 

system. The speed of labour adjustment in response to dernand shocks was constant 

between 1980 and 1994. These results suggest that labour reforms had very limited impact 

on ernployment decisions at least through the mid-1990s. In order to maintain a low urban 

unemployment rate, the Chinese government continues to play a dominating role in 

employment decisions. However, given the existing distonions in price levels and 

investrnents in the state sector, this administrative labour allocation process is "efficient": the 



marginal product of labour is equal to its opponunity costs as measured by alternative 

n-ages. 

How robust are these empirical results? While they are illustrative, a number of 

extensions deserve to be considered in order to have a more conclusive picture of the 

decentralizing labour market in China. First, due to the lack of relevant data in the early 

1980s. onIy one alternative wage measure is available for empirical estimations. A major 

criticism is that the results might be sensitive to the choice of alternative wage measures." 

To evaluate this objection, one possibility is to check the stability with other alternative 

wage rneasures which becorne accessible in the late 1980s." The trade-off is to shorten the 

panel and confine the sample period to the later stage of the economic refom. Second, the 

test of labour market flexïbility is based on variations across time. The behavioural 

differences across provinces and enterprise autonomies documented in Chapter 2, pave way 

for future research to explore these cross-section variations. It is possible that enterprises 

u-ith more autonomy on wage decisions are also more flexible in employment adjustments. 

If this hypothesis is correct, we would expect the province of Jiangsu, which exhibits the 

strongest pay-performance link, to have the most decentralized labour market. Finally, the 

panel data only covers the penod until 1994 which is the initial phase of aggressive 

institutional reforms, such as the implementation of Xiagang. It is interesting to question 

ki-hether the employment patterns have changed accordingly in the late 1990s. 

" '  For esample. Brown and Ashenfelter (1986) use 1 1  different alternative measures for the sensitivity 
mal>-sis. 

" Another possibilih is to construct other measures base& on the available data. For esample, Prasnikar et 
a l  ( i 994) ccmbine the average outside opportunities ( TT, ) with the firm-specific wage ( ~ 3 :  



In conclusion, decentralization in China's labour market rernained far fiom cornplete 

at least until the mid-1990s- Enterprise autonomy on Iabour issues was heavily skewed 

towards wage determination. The government maintained tight control over employment 

decisions. From a public policy perspective, wages and employment are separate 

instruments to maintain a balance between efficiency and equality during transitions. The 

aim of introducing group incentive payrnent schemes is to enhance productivity, while the 

rigidity of employment stabilizes income inequality by controlling the urban unemployment 

rate. Since China has no unemployment insurance prograrn,32 SOEs may serve the same 

function that a social security system does in the market economy. A parailel development 

in the social safety net t o  protect the laid-off workers is crucial to the success of  the labour 

reform. 

. . 
'- Xltlioiigli thcrc is no formal unemploymcnt insurance program in China, the government provides 
financial support to the layoffs. As mentioned in the second meeting of the Ninth National People of 
Congress in March 1999. there are three levels of protection to the Iaid-off workers. First, they receive 
"subsidies" from their own SOEs for three yean. Then the government provides "unemployment 
insurance" for another hvo years. if they remain unemployed after five years. they are entitled to the 
miriinium l i ~ i n g  weifare. 



Appendix 

Derivation o f  the Reduced Form Dynamic Employment Equation 

Following Sargent ( 1978). forecasting equation ( 1 Sa) can be written as 

where z, = [&YiI] 

Since = O for k > 1 ,  E,z,-, = AJz,. 

Xssuming A has distinct eignvalues, 1 ,  and l2 with the corresponding eignvectors ti and t*, 

Derivation is similar for parameters e!, , eq2, e;, and eSZ . 



Table 3.1 
Summary Measures of the Sampling Distribution 

of Enterprise Employment 

Percentile: 
10 291 .O 314.0 385.0 400.0 419.0 402.0 
50 870.0 973.0 1052.0 1087.0 1106.0 1094.0 
90 3017.0 3364.0 3503.0 3480.0 3712.0 3780.0 

Std. Deviation 3334.1 0 3492.1 4 351 4.82 371 8.82 3456.01 361 4.46 
Coefficient of 2.0779 1.9779 1.9124 1 .go50 1.7663 1.8091 
Variation 





Figure 3.1 
Coefficient of Variation of Enterprise Employment, 1980-94 



Figure 3.2 
lndexed Enterprise Employment by Percentile, 1980-94 



PART II 

Minimum Wage Legislations in Canada 1988 - 1990 



CHAPTER 4 

The Effecl of Minimum Wages on Youth Employment in 

Canada: A Panel Study 

1.1 Introduction 

In the conventional supply-and-demand fiamework, an increase in the minimum wage 

reduces employment for those workers with wages at or near the minimum level. Most of 

the  early U.S. and Canadian empirical evidence is consistent with this 'standard prediction' 

of a negative employment effect (Brown 1988. Swidinsky 1980, Schaafsma and Walsh 

1%;). In general. aggregate studies using time series data fiom the 1970s and early 1980s 

conclude that a 10 percent increase in minimum wage decreases the teenage employment 

by 1 to 3 percent1 (Brown 1988). The validity of the time-series evidence, however, has 

recently been called into question. A number of studies (Grenier and Séguin 1991, 

M'elIington 199 1,  Card 1992a and 1992b, Katz and Kmeger 1992, Card and Krueger 1991, 

hlachin and Manning 1994) suggest that the employment effect of the minimum wage is 

insigniticant or perhaps marginally positive2. 

Thc effects for Young adults are often smdlcr and insignifiant, refleaing their smaller representation in the 
minimum wage population 

In addition, Card and Kmeger (1995b) argue that the time-series Iiterature is afFected by publication b i s .  
Icading to a tenden- for significant negative results to be over-represented in the published Iiterature. 



A number of attempts have been made to bring these divergent results into line. 

One strand of the reconciliation examines worken' employment patterns before and after 

an  increase in the minimum wage using individual-level panel data. Linneman ( 1  982) is an 

early study adopting this approach. More recently, Cume and Fallick (1996) examine 

increases in the U-S. minimum wage in 1980 and 198 1 using this fiamework. They find 

that young people who are 'bound' by the two minimum wage changes (i-e., their current 

wage rate is between the old and new minimum) are 3 percent less likely to be employed in 

the following year. 

Both the Currie and Fallick results and those in Linneman's study have been 

criticized on the grounds that panel estimates of minimum wage effects are biased due to 

the lack of a suitable control group. Since the minimum wage in the U.S. is under the 

jurisdiction of the federal govemment, al1 workers in the covered sectors with wage rates 

near the minimum are affected simultaneously by a change in the legislation. Therefore, 

there are few candidates to serve as a controi for unrelated concurrent changes in labour 

market outcomes; typically higher wage workers are used as a control group. In other 

n.ords. the panel results are based on a comparison of 'low wage' and 'high wage' 

individuais. It is possible therefore, that the panel estimates partly capture any differences 

in employment stability between the two wage groups. For instance, Card and Krueger 

( 1995a, p. 224) observe: 

Hrgh-~rtage workers provide a poor comparison grolrp for st~tdyi~ig the 
en~ploymenr h~stories of low-wage workers. The insight from the "rmtural- 
rxprriments" approach to empirical research is rhar it is crucial fo have a 
cuntrol group represenling the experiences that the afJecîed grolrp of 
rvorkers wodd have had in the absence of the minimum wage increase. 



Obtaining an appropriate control group becomes the central challenge for panel 

studies of minimum wage. Perhaps the most convincing control group that has been used 

in Lr.S. studies is low wage workers in the uncovered sectors. For example, Ashenfelter 

and Card (198 1 )  re-examine Linneman's analysis, comparing low wage workers in the 

covered sectors to those in uncovered sectors. As reported in Card and Knieger (1995a), 

their results indicate that both groups of low wage workers share similar employment 

esperiences following the minimum wage increases in 1974 and 1975. This suggests that 

the significant disemployment effect of the minimum wage found in Linneman's study is a 

result of the heterogeneity between high wage and low wage individuals. Canada, arguably, 

provides an even better environment in which to address this issue. In contrast to the U.S., 

the minimum wage in Canada is under provincial jurisdiction. Therefore, for an increase in 

the minimum wage in a given province, low wage workers in other provinces can serve as 

the control group. In this case, the minimum wage effect is identified by variation between 

t~vo groups of low wage individuais with comparable experience. 

Using data fiom the Labour Market Activity Survey, 1 examine the effects of 

provincial minimum wage increases in Canada between 1988 and 1990. Over the sample 

period. there were a total of 19 separate changes in minimum wage across the 10 provinces. 

1 begin by adopting the U.S. panel methodology: that is, including high wage individuals in 

the control group. Fixed effect estimates of the effect of the minimum wage on 

employment probability are negative and significant for both teens and young adults. This 

result is consistent with other U.S. panel estimates of minimum wage effect. 1 next 

replicate the analysis limiting the control group to low wage workers in provinces with no 

minimum wage change. The resulting estimates of the minimum wage effect are 



insiynificant and virtually zero. The difference in the results across these two methods 

appears to validate the criticisrn o f  past panel studies of minimum wage. The negative and 

significant estimates from the first method are dnven by differences in employment 

stability between high wage and low wage workers. 

.A closer examination o f  the low wage sample, however, indicates that the minimum 

wage has different impacts within this group of seemingly homogenous workers. For 

'transitory' low wage workers, who have less than 3 quarters of low wage employrnent 

over the sample period, the minimum wage effect is small and insignificant. In contrast. 

the  minimum wage effect is both statistically and economically significant for those with 

longer low wage employment histories. For these workers with more than 3 quarters of 

low wage employrnent, teens are 7 percent less likely to be re-employed afler a 8.4 percent 

increase in the minimum. The impact on young adults is even larger at 10 percent. An 

account of the difference in the minimum wage effect across these two groups is that most 

of the 'transitory' low wage workers are either full time students working in low paid 

summer jobs or ' high wage' workers temporary trapped in low wage positions. Thus, their 

current wage rates are likely lower than their marginal productivity. In terms of the target 

croup in a supply-and-demand fiamework, they are less likely to be affected by the - 
minimum wage. 

This chapter proceeds as follows: Section 2 describes the key aspects of the 

longitudinal data set. Since no micro panel study has previously been conducted for 

Canada, Section 3 .1  replicates the U.S. panel studies by including high wage individuais. 

In Section 3.2, 1 lirnit my sample to oniy low wage observations in order to determine 



whether the results are sensitive to the definition o f  the control group. Section 4 contains 

some concluding remarks. 

4.2 Data 

The Labour Market Activity Survey (LMAS) is a longitudinal labour market data set which 

is a representative o f  the Canadian population3. individuals are initially (1988) sampled 

through an addendum to the Labour Force Survey. They are then reconracted annually 

(1989 and 1990) and questioned about their labour market behaviour in the intervening 

period. In  addition to general demographic information, the survey contains detailed 

employment information, such as weekly employment status and the beginning and end 

dates of different non-employrnent spells. Since the primary objective of this paper is to 

retrieve panel estimates of  minimum wage effects on youth employment, only peopk 

between ages 16 and 24 in 1988 are included in my sarnple4. 

The LMAS provides weekly employment status for each individual and it is 

possible to construct a weekly panel on the labour market activity of each individuai every 

year. However, control variables, such as provincial unemployment rate and consumer 

price index. are provided at most on a monthly basis, and changes in the main variable of 

interest, the minimum wage, are even less tiequent. 1 therefore work with a quarterly data 

\\-hich captures each individual's ernployment status5 at the middle of each cparter6; that is, 

Indi\-iduals living in the Yukon and Northwest Territories are not sampled in the LMAS. 

' Bccause my sample 'ages' over time. these individuals \vil1 be 18-26 by the last !car of the pancl- 

' The LMAS attempts to decompose nonemployment into three states: unemployment with job search. 
unemploymcnt nithout job search and not in the labour force. As pointed out by Jones and Riddeil (1 991). 
tlicrc are problems with this filter of the data. It may lead to biascd measurement of the incidence and 
duration of nonemployment when there are only turo meaningfùl nonemployment states. However. the 



at most 12 observations for each individual during the three year sample period. Also, I 

exclude any individual who moves to the Yukon and Northwest Temtones over the sample 

period because a complete series of al1 the control variables is not available for these areas. 

1 focus on the effect o f  the minimum wage on the transition from employment to 

nonemployment. Therefore, 1 confine my sample to those who are employed with a 

positive wage rate in a given quarter In the LMAS, an hourly wage rate may not be 

directly reported by the individual. Any wage or salary, which is not reported on an hourly 

basis. is converted to an hourly equivalent rate as the usual wage or salary (e-g. daily. 

Lveekly or  monthly) divided by the total hours worked. Observations with hourly wages 

lower than $2 or higher than $50 are excluded since they likely result from measurement 

error. especially for young adults. I also note that individuals with multiple jobs may have 

more than one hourly wage rate for a given period. Different weighted averages of the 

\vape rates for different jobs can be used as the final rneasure o f  individual wage at a given 

tirne. It is reasonable to assume that the likelihood o f  losing a job decreases as the wage 

rate increases. Therefore, for those who hold more than one job in a period, what I am 

really interested in is to see whether they will lose their highest paid jobs and become 

unemployed as a result of  a minimum wage increase. Taking the highest among al1 the 

\vase rates as the final measure seems to be more appropriate7. 

My full sample contains 71002 observations on 9379 individuals. There are 4379 

teenagers between the ages of 16 to 19 (in 1988), while the remaining 5000 are young 

LLIAS longitudinal file provides a perfect forum for my analysis that only focuscs on movements between 
cniploynent and nonemploynent in a nvo-state framework- 

' Tliat is obsenwions €rom the 7 ~ .  2 0 ~ .  33d and ~6~ week. 

111 fact. 1 Iia\.e replicated the empirical analysis with alternative definitions. such as the lowest and the 
sirtipk average of al1 the wage rates. The results are very robust to thcse changes. 



adults of ages 20 to 24. The percentage male are 52.3 and 50.1 for teenagers and young 

adults respectively. Descriptive statistics for the pooled cross section (1988 to 1990) are 

presented in Table 4.1. Not surprkingly, the mamage rate and education level of young 

adults are significantly higher than for teens. Young adults work longer hours at higher 

\vages. The mean wages are 6.78 and 9.22 for the teens and young adults respectively. In 

addition, the average employment history of young adults is almost half a year longer than 

for teens. Young adults have 8.4 quarters employed throughout the three year sample 

period while the mean is only 6.6 for teens. As shown in Figure 4.1, the sample 

distribution of the number of total employment periods for young adults is heavily skewed 

to the right. More than 25 percent of the young adults are employed in al1 12 quarters 

between 1988 and 1990. 

Using individual wage rates, 1 identify individuals who are directly affected by an 

increase in the minimum wage. Formally, given that there is a minimum wage increase at t, 

individuats are defined 'at  risk' if their wage rate at period t-1 is between the old minimum 

(blinWl-l) and the new minimum (MinWt). The percentage of teens and young adults, who 

are considered 'at risk' by this definition, is reported in Table 4.2. For teens, the 

percentage ranges from 2.8% (znd quarter of 1990 in British Columbia) to 17.9% (1" 

quarter of 1989 in Nova Scotia). -4s expected the percentage for young adults is always 

lower, it ranges fiom 0.6% (znd quarter of 1988 in Newfoundland) to 7.7% ( l n  qumer of 

1988 in Nova Scotia). On average 9.5% of the teens and 2.4% of the young adults are 

considered 'at risk'. 

As noted above, over the three year sample period, there were 19 minimum wage 

changes in different provinces. As shown in Figure 4.2, there has been at least one 



minimum wage increase in al1 provinces, except Manitoba. We might expect the nominal 

minimum wage to trend upward over the period, as provincial govemments may adjust the 

level in order to match the inflation rate. On the other hand, there is no common pattern in 

the trends of the relative minimum wage, measured as the ratio of the nominal minimum 

\vase to the average provincial manufacturing wageg (MinW/AvgW). This is in part due to 

the fact that there has been distinct minimum wage policies in the provinces over the 

period9. As expected, provinces like Ontario and Quebec, which revised their minimum 

wages yearly during the sample period. have a more stable pattem in the relative minimum 

\{.ale. 

1.3 Empirical Framework 

4.3.1 The " Tradilional " Approach - All Employed lndividuals 

If minimum wages and employment are negatively correlated, an increase in minimum 

wage wiIl increase the likelihood of those currently employed being laid off o r  unable to 

find new jobs through regular turnover in the next period. In other words, the probability 

of shifiing from employment to nonemployment increases. Given that an individual is 

employed in period t-1. the probability of  being employed in the next period is modeled as 

a function of a set of  control variables and the variable measuring exposure to the 

minimum wage increase. 

' It is tlic provincial average rnanufacturing wage including overtime. 

" Bcsides minimum wage poliq. Avg W ciiffers across provinces. This may also lead to ciifference in 
(hlin\V/A~gW). For esample. the esceptionally high relative minimum wage in P.E.I. is due to its relatively 
Ion manufacturing wvage compared wwith other provinces. 



Pr(S:, = 11 S:,-, = I )  = f (AtRisk:,, I:, , V:, D,, D,, D, ) + E' l.t 

SJ,-, is the employment status of individual i living in province j at time t. The binary 

dependent variable (EJ~,) = 1 if the individual, who is employed at t-1 (SJi,-1 = 1) is also 

ernployed at t (SJi, = 1). and = O if nonemployed at t. The dummy variable, AtRisk',.,, is 

used as the control for minimum wage. AtRisk',, = 1 if the wage rate of individual i at 

period t-1 is between the old minimum (MinWt-~) and the new minimum (MinW,) when 

there is a minimum wage increase in province j at t, and = O otherwiselO. Thus, individuals 

Lvith wayes outside this range ([MinW,-,, MinW,]), as well as al1 workers in other provinces 

with no minimum wage change, are used as the control group for other changes in the 

labour market. This 'traditional' approach have been adopted in other U.S. panel studies, 

such as Currie and Fallick (1 996)". 

The demographic information for individual i (marital status, education level and 

gender) is represented by IJiSi. One point worth mentioning is that labour force experience - 
or potential experience is not included as one of the control variabies. Because the LMAS 

records age and education level by categories, it is not possible to infer the exact age and 

years of schooling of each individual from this classification. V', represents the economic 

environment of province j at time t, which includes the real GDP at time t, and the change 

in unemployment rate of males of prime age (25 to 54) between period t-1 and t. Dp are 

' ' XtRiskJ,., = O if (i) there is no minimum wage in province j at t or (ii) the wage rate of individual i is below 
tlic old minimum (MinW,.,) or above the new minimum (MinWJ,). 

I l  Tlicrc is a difference between my approach and the framework in Currie and Fallick. They compare the 'at 
Rsk' indi~iduals to those who are unJikeiy to be affécted by an increase in the minimum uage. As noted 
above. my cornparison is not lirnited to individuals within the sarne province who are not likely to be 
:iffccted. but also uses individuals in other provinces with no minimum wage change. It is possible to 
rcplicate the work of Cume and Fallick by estimating equation (1) separately for each province. Howcver. 
the resuIts (not reported) are not particularly informative because of the very srnall number of 'at risk' 
individuals in many provinces. 



provincial dummy variables to capture the provincial fixed effects. Dummy variables, Dy 

and Ds. are year and season effects respectively. Detailed descriptions of each group of 

independent variables are given in Table 4.3. 

A set of estimates of the linear probability model given in equation (1) is reported 

in Table 1.4. Starting with the OLS estimates, the coefficient on AtRisk;, is negative and 

statistically signiticant12 for both teens and young adults. On average, 'at nsk' teenagers 

are 6.9 percent less likely to be re-employed afler a 8.4 percent'3 increase in minimum 

wage The impact is even greater on young adults at 14.8 percent'J. 

The OLS estimates are subject to the same criticism leveled at other panel studies of 

minimum wage. The control group consists primarily of high wage workers. lf high wage 

workers are 'better' than low wage workers in some unobserved quality that has a positive 

effect on employment and earnings, the results from the OLS estimation are biased. More 

precisely. the estimates of the minimum wage effects also capture these differences 

between high and low wage workers. In order to control for the unobserved heterogeneity 

between the two wage groups, 1 re-estimate equation (1) using a fixed effect (FE) model. 

To ensure that there is sufficient variation in the explanatory variables, only individuals 

~ i i t h  3 or more observations are included in my sample for this part of the analysisl'. 

Results are shown in the second and fifih columns of Table 4.4. For both age groups, the 

. 7  

' -  Standard mors in al1 OLS and FE models have been corrected the White ( 1  980) procedure. 

1 i 
This is t hc average percent increase of al1 f 9 provincial minimum wage changes weighted by the number of 

':tt risk' tccns in each change. 

I .I Thc uzighted a\.erage percent increase in the minimum wage for young adults is 7.7%. Although botli 
tccns and young adults are affected by the same minimum wage changes. the weighted average percent 
increase is different for each age group. This is because the number of 'at risk' kens is different from the 
riuriibcr of 'at risk' young adults. 

! ' .As a rcsuli. 1605 obsen-ations are dropped from the originai sarnple. 



FE estimates are still negative and statistically signi ficant, but their magnitude is slightl y 

less than the OLS estimates. Although the differences are not substantial, there is indeed 

some indication that the unobserved heterogeneity across individuals is correlated wit h 

inclusion in the .at risk' set16. The onhogonality of the unobserved heterogeneity and the 

regressors can be formally tested by the Hausman specification test. The random effect 

estimates for cornparison to the fixed effect estimates are reponed in columns 3 and 6 .  At 

5 percent confidence level, the test" rejects the hypothesis of no correlation between the 

individual effects and other regressors for both age groups. 

.4nother point worth mentioning is that the minimum wage effect is always greater 

for young adults' employment than for teens. This may be due to the fact that current wage 

rate is a noisy measure of an individual's productivity, especially for teens. Some good 

quality teenage workers may be 'trapped' in minimum wage jobs because that is where 

most employment opportunities are (e.g., in the fast food industry). The current wage rates 

of these teens do not necessarily reflect their potential productivity. On the other hand, 

civen that the average young adult wage is much higher than the teenage average, young - 
adults in the -at risk' group are more likely to have really poor Iabour market prospects. 

Therefore. they may be more 'wlnerable' to the impact of minimum wageig. 

"' Tlic less negath-e coefficient in FE estimation may also be measusement error which biases the coefficients 
totmrds zero. In the LMAS. the wage rate for a particular job is measured annually. Therefore. rneasurerneni 
crror ma!. csist in quarterly obsemations. especialty in defining the 'at nsk' group. 

, - 
The Hausman test statistics. distributed ~ ' ( 2 1 ) .  are 622 for tcens and 128 for young adults. Both are 

grçater than critical \-due at 5%. 

'" In fact. I have replicated the anaiysis on adults between the ages of 25 and 31. In this case. the effm of 
minimum wage on the 'at risic' group is slightiy greater than for young adults (age 20-24). The minimum 
tmge effect on re-employment probabilin; ranges frorn 10 to 12 percent. This fimher cofirms the idea that 
an indi\-idual considcred 'at nsk' in a group tvith a higher average wage is more likely to be a lower 'quality' 
bvorker. 



Based on the results in Table 4.4, the conclusion is that the minimum wage has a 

significant negative effect on the employment probability of the 'at risk' group. After 

controlling for the unobserved heterogeneity across individuals, 'at risk' teens are 6 percent 

less likely to be employed afier a 8.4 percent increase in minimum wage. The impact on 

Young adults employrnent is even larger at more than 10 percent1g. These results are 

consistent with other U.S. panel studies, such as Cume and Fallick (1996). Using a similar 

~~ecif icat ion '~ ,  they find that 'at risk' teenagers are 3 percent less likely to be employed as 

a result of a 7 percent'1 increase in the U.S. federal minimum wage in 1980 and 198 1. 

Canada would appear to share a comparable experience to the U.S. 

More generally, we must be careful comparing this set of results with other 

minimum waje studies. First, 1 am focusing on the disemployment effect on the 'at risk' 

Lvorkers who represent a very small portion of the entire youth population. In my sample, 

9 5 percent of the teens and 2.4 percent of the young adults are considered 'at risk'. 

Therefore, even though an increase in the minimum wage has a negative and significant 

impact on -at risk' employment, it is very unlikely to lead to a reduction in overall youth 

employment. Second, the estimated minimum wage effect only refers to the transition 

from employment to non-employment. Ideally, 1 should also Iook at the transition from 

9 ., 
' Sec footnote 14. 

"' Instcad of the dummy variable 'At Risk'. they use a continuous variable WageGap to control for the effect 
of rtiinimuni nage. WageGap,, is defined as the ciifference between the minimum wage at t and the wage rate 
of indi~idual i af t-l if lie is considered as 'at risk' in the minimum wage change at t. WageGp,, = O 
oificnrisc. Conccptually. WagcGp,, is just a refinement of AtRisk,,. WageGp,, Further distinguishes the 'ai 
risk' indi\-iduals based on the difference between their current wages and the minimum. 1 have also 
rcplicatcd the empiricat analysis using WageGap. The results (not reported) are robust to this change in 
spccification. The coefficients on WageGap are al1 significant and negative. For tecns. the estimates imply 
that on avcnge the 'at risk' group is 4 to 5 percent less likely to be employed in the following year ifthere is 
a minimum wage increase. The implied effect on young adults is larger at -9 to -1 1 percent. 

'' Cume and Fallick do not report the average percent increase in minimum wage explicitly equal to 7%. 
Frorn Tablc 4.1 in their paper. 1 cafculate the average percent increase in the minimum in 1980 and 198 1 
\\eiglited by the number of 'bound' individuais in each change. 



non-employment to employment in order to obtain a complete picture of the minimum 

Lvage effect on employrnent probability. However, 1 cannot use current wage rates to 

identiQ the non-empioyed as 'at risk'. 

4.3.2 A Reflnement of the Control Croup - Only "Low Wuge" lndividuals 

.As noted above, most criticism of the 'traditional' panel model focuses on the definition of 

the control group. Since the control group in the previous section is dominated by the high 

wage individuals outside the 'at risk' range [MinWt.i, MinWt], the coefficient o n  AtRisp,., 

not only captures the effect of minimum wages on the re-employment probability, but also 

any differences in employment stability between iow wage and high wage individuals. If 

high wage workers always have higher employment rates than low wage workers, the 

estimates of the minimum wage effect in the previous section may be biased away frorn 

zero. One way to address this problem is to exploit the panel nature of the data and 

estimate a FE rnodel, as reported in the previous section. Yet, assuming the individual 

etTects for youth are fixed over time is subject to question. Ln commenting on Currie and 

Fallick ( 1 W6)", Card and Krueger ( 1995a, p. 228) argue: 

... there is iitfle reason to believe thal, for the NLSY sample, the lrnobsetved 
individual efJects that are correlated with hase-year p q  are fixe4 or even 
appro.vima~e/y fixed, over fime. . .. /n mch a sample, one rvould expect 
prodicctivip. wages. and employmen~ rates to evolve rapidly over time. m 
i iwkrrs m o w  itr and otrr ofschool und shop among jobs. 

-- - - -- .- 
-- In addition to the basic FE model. t h e ~  include a dummy variable for workers uith wagc rates no more than 
1 5 cciits abo1.c the ninimum. Also. they decompose the control into 3 dflerent groups. Their results 
indicatc a negativc minimum wage effect even after employed these dBerent treatments for the unobscnzd 
ticterogencih. 



An alternative soIution to this heterogeneity problem is to obtain a better control 

group. That is replacing the high wage workers with a group of workers with wage rates - 
comparable to the 'at risk' individuals but who are not affected by the increase in the 

minimum wage. The comparison group in the analysis of the previous section consists of 

t~vo different types of people: those outside the 'at risk7 range fMinWt-1, MinWc] in the 

province with an increase in the minimum, and al1 workers in other provinces with no 

minimum wage change. In this section, 1 focus on the 'low wage' individuals fkom the 

latter group since they are potentially a good control for the 'at risk' individuals. They 

ha\.e similar wages to the 'at risk' workers and therefore are more likely to have similar 

eniployment stability 

There are at least three ways to define a control group of low wage workers in a 

province where there is no change in the minimum wage. First, we could consider a 

u-orker as low wage if his wage rate is within a certain fixed dollar interval above the 

esisting minimum in his province. A second definition would be to replace the fixed dollar 

interval by a fixed percentage intervaI. By these two definitions, the wage interval is 

insensitive to the minimum wage changes in other provinces. Therefore, instead of 

imposing a time invariant margin, a changing interval could be used. It could be equal to 

the maximum/minimum percentage or dollar change in the minimum wâge observed 

concurrently in other provinces23. In the following analysis, 1 simply choose a fixed dollar 

interval of 25 cents since two thirds" of the increases in the minimum wages observed in 

'' Ma~hematiwlly. three low wage control definitions are: (i) MinW],*l + a fised amount. (ii) MinWI,., x ( 1  + a 
fiscd % cliange). and (iii) MinWJt-I + maximum/minimum dollar change of the minimum in other provinces 
or MinWJ,-, Y ( 1 + ma.ximum/rninirnurn % change of the minimum). 

. . 
-"  I 2 of 1 9 pro\-incial minimum wage changes are e.xactly $0.25. 



the sample period are exactly this amountZ5. Forrnally, individuals in province J are 

considered as a low wage control, Le., AtRisk$.t = O, if their wages are between MinWJt.I 

and MinWJ,.l + 0.25 when the minimum wage of province j remains unchanged at time t. It 

is important to note that more than 93 percent of the control group used in the previous 

section is excluded by this definitionZ6. A detailed decomposition of the entire sample is 

presented in Figure 4.3. 

Equation (1) is re-estimated using this alternative methodology. The results are 

presented in Table 4.5. Again, 1 begin with a Iinear probability model estimated by OLS. 

For teens. the estimate of the minimum wage effect is negative, but virtually zero. As well, 

the standard error is much greater than the estimate. For young aduits, the estimate is 

negative with greater precision and magnitude, but still is not significant even at 10 percent 

confidence level. Therefore, the OLS evidence would seem to confirm the criticisrn of 

pre\.ious U.S. panel studies. Once the comparison group is restricted to low wage 

individuals, there is no minimum wage effect on youth employment, even for those 'at risk'. 

The purpose of focusing on low wage workers is to eiiminate the unobserved 

hetrrogeneity among workers. The treatment and the controi groups are supposed to have 

comparable employment experience ex ante. Therefore, we would expect the results from 

a FE model to be very similar to the OLS. Surprisingly however, the FE model provides a 

very different picture. The results are reported in the second and fifth columns of Table 4.5. 

Here the esti mated parameters on AtRi~k'~-~ are negative and statisticall y significant for both 

age groups. 

'' 1 liasr replicated the analysis with al1 3 masures. The results (not reported) are sirnilar to those reportcd in 
Table 4.5. 

'" A s  s h o w  in Figure 4.3, 60296 are escluded from the control. 



Unless there is a strong reason to beIieve that individual fixed effects are correlated 

with changes in the provincial minimum wage, the difference between the OLS and FE 

estimates cannot be sotely explained by unobserved heterogeneity among workers. 

Xnother possible explanation is sample selection. In order to ensure suficient variation in 

the esplanatory variables. FE estimations typically exclude some of the observations From 

the original OLS sample. For example, individuals with only one observation in an 

unbalanced panel have to be dropped. If the excluded individuais are systematicaliy 

dityerent from those in the FE sample. the difference between the OLS and FE estimates 

does not necessarily reflect the individual effects, but the sampie selection. In rny FE 

sample. only individuals with three or more observations are included. As a result, 40 

percent'7 of the OLS sample is excluded. In order to identiQ the effects of this sample 

selection. 1 present OLS estimates using the FE sample. The results for both age groups, 

reported in columns 3 and 6, are very similar to the FE estimates: The estimated minimum 

wage effects are negative and statistically significant. Thus the difference between the FE 

estimates and the OLS estimates in columns 1 and 4 is due to sample selection rather than 

heterogeneity. This hrther supports the argument that low wage workers from provinces 

uith no minimum wage change provide a good control for the 'at risk' individuals. 

Because the variation in the minimum wage in the sample is geographical, it would be 

surprising if it was correlated with individual effects. 

The estimates from the different sub-groups of the low wage sample indicate that 

the minimum wage has a significant effect on individuals with three or more low wage 

employments (FE sample), but not on the complementary group. This implies that the 

worker's wage is not a sufficient statistic to identi5 those who are directly affected by the 

7 - - -to.-$% of ific tccns and 39% of the ~oung adults sample are escluded. 

1 O4  



minimum wage. These groups of low wage individuals differ in two main areas. First, 

individuals excluded ffom the FE sample have a shorter average employment history. 

lncluding al1 low and high wage employments, they are employed for only 5.7 quarters 

throughout the three year sample period, while the rnean in the FE sample is 8.1 quarters. 

Second, they appear to be transitory low wage workers. Only one in three of their 

employments is considered low wagezs. I next re-examine these excluded individuals to 

discover how the minimum wage effect is correlated with the number of total employment 

periods and the percentage of low wage employment. They may be sub-divided into the 

following two groups: 

r )  uu/ividua/s with low wage employments < 3 und total ernployments < 3 

One reason workers will have fewer than three periods of Iow wage employment is that 

the! are employed in only one or two quarters throughout the entire sample period. A 

prominent feature of this group is that they have an extremely high job separation rate. On 

ai-erage, given that they are employed in the present period, the probability of being 

nonernployed in  the nest period is 70 percent. Considering that my sample onIy consists of 

Young people between the ages of 16 and 24, there are at least two hypotheses to account 

for short employment histories combined with high separation rates. One is that this group 

is comprised of low wage workers with extremely poor labour market prospects. 

.Alternatively, this group could be full  time students who only work in low paid jobs during 

the summer. One way to distinguish these two hypotheses is by looking at the distribution 

of their employment periods. We would expect the employment of those in the former 

category to be evenly distributed throughout the sample period, and a strong seasonal 

'' Low wagc ernploynenrs include both 'at risk' and low wage control group. 
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pattern for the latter. .As shown in Figure 4.4, three large spikes occur in the third quarter 

of each year. This supports the hypothesis that this g o u p  of low wage individuals with 

extrernely short ernployment histories is dominated by summer job workers. Therefore, an 

increase in the minimum wage is likely to have Little impact on their voluntary summer job 

separations. 

ii) i~rdivichrals rvith low wage employments < 3 bztr rota/ employrnents 2 3 

.As shown in Figure 4.3, most of the individuals excluded fiom the FE sample have at least 

three periods of  employrnent, but only one or  two of  them are considered as  low wage. 

The distribution o f  the percentage o f  low wage employment for these workers is presented 

in Figure 4.5. On average, only 1 in 5 of their employment periods is defined as low wage. 

In contrast, individuals in the FE sample have 3 in 5 o f  their employment periods defined 

as low wage, intuitively, the probability o f  individuals being 'reaI' low wage workers 

shouid be positively correlated with their percentage o f  low wage employment. If only 1 in 

10 of an individual's employment penods is  low wage, it is unlikely that he is a 'real low 

Lvage worker'. Lnstead he is likely a high wage worker who works temporarily in some low 

paid jobs. This suggests that the current wage rate may provide a noisy measure of an 

individual's permanent marginal product. For example, an individual may be in the low 

ivage group transitorily because of a negative shock to his wage. in addition, a transitory 

period of low wage employment at the early stage of an individuat7s employment history 

may be due to summer jobs. Approximately 50 percent of the low wage employments for 

this group are in the first two periods of  the workers' employment history. As weil as 

having a lower percentage of low wage employment, these workers are also 5 percent less 

likely to be employed in below minimum wage jobs. Finally, their average earnings in 



high wage empioyments are $0.5 higher than in the FE sample. Al1 these observations 

suggest that the minimum wage might have a smaller impact on this group of effective1 y 

- high wage' individuals. 

In summary, this seemingly homogeneous group of low wage workers can be 

d i\.ided into -transitory ' (excluded sample) and 'permanent' (FE sarnple) low wage 

Lvorkers. An increase in the minimum wage displays opposite effects on these two groups. 

It  has significant impact on the 'permanent' low wage workers employment, but is trivial 

on the -transitory' individuals. These different results across the groups highlight the 

importance of carefùlly defining the target group in a minimum wage study. Most previous 

studies use current wage rates to identifi low wage workers as those who are the most 

likely affected by the change in minimum wage policy. The preceding analysis indicates 

that relying on current wage rates to make the identification may be insufficient. For 

indi~eiduals who have extremely limited low wage employment histones, current wages 

may underestimate their marginal products. A close examination of the 'transitory' low 

wage workers in my sample reveals that they are mainly students working in iow paid jobs 

during the summer, or 'high wage' workers temporarily trapped in low wage positions. In 

terms of the target group in a supply-and-demand framework, they are less likely to be 

affected by the minimum wage. 

4.4 Conclusion 

Previous U.S. panel estimates of minimum wage effects have been criticized on the 

grounds that they are based on comparisons between low wage and high wage workers. As 

a result, the estimated disemployment effect may be driven by the difference in 



employment stability between the two groups. Using Canadian panel data for the period 

1988 to 1990, 1 find some empirical support for this criticism. When high wage workers 

are included in the control group, changes in the minimum wage has a strong negative 

impact on iow wage employment. This result is consistent with other U.S. panel studies of 

minimum wage. However, the estimated minimum wage effect becomes insignificant once 

the control group is limited to low wage workers in provinces with no minimum wage 

change. 

-4 closer examination of the low wage workers in my sampIe reveds considerable 

heteroyeneity within this group of individuals. For 'transitory' low wage workers, who 

have less than 3 quarters of low wage employment throughout the sample period, the 

effects of the minimum wage are virtually zero. There is a significant disemployment 

effect. however, for the complementary group. For workers with more than 3 quarters of 

low wage employment, a minimum wage increase of 8.4 percent leads to a 7 percent 

decrease in teens' employment. The effect on young adults is even greater at 10 percent. 

From a public policy perspective, these results suggest that an increase in the 

minimum wage is very unlikely to lead to a reduction in overaIl youth employment level, 

e\-en for the 'transitory' low wage workers. Yet, it has a significantly negative impact on 

workers with poor economic prospects. A tradeoff exists between wage Ievel and 

employment for those who are the primary focus o f  the minimum wage policy. In order 

~vords, when both the treatment and the control groups are defined appropriately, the 

standard 'textbook prediction' of a negative employment effect can still be retrieved 



Table 4.1 
Summary Statistics for the Pooled Cross Sections 

1988 - 1990 

Teens Young Adults 

No. of Obsewations 

No. of Individuals 

Male Ratio ( O h )  

Marriage Rate in 1990 (%) 

Education in 1990 ( O h )  

O - 8 Yrs of Education 
Some Secondary Education 
Graduated from High School 
Some Post-Secondary 
Post-Secondary Diploma 
University Degree 
T rade Certificate or Diploma 

Province (%) 

Avg . 

Newfoundland 
P.E.I. 
Nova Scotia 
New Brunswick 
Quebec 
Ontario 
Manitoba 
Saskatchewan 
Al berta 
British Columbia 

rotal Employment Periods 

Avg. Wage ($) 6.78 9.22 

Notes: Data are from the LMAS 1988 - 1990 Job File. Teens are defined as 

individuals aged 16 - 19 in 1988. Young aduns are ind~duak aged 20 - 24 in 1988 





Table 4.3 
Description of Control Variables, Xi.* 

Group Source Variable Definition 

MAR = 1 if mamed. O othewise 

SEX = 1 for male, O for female 

SEC' = 1 some secondary education. O otheiwise 

HlGH = 1 graduated from high school. O otherwise 

11.t LMAS 

1, t LMAS 

1I.t LMAS 

11.t LMAS 

PSE 

DIP 

DEG 

TRD 

UNEMPGP 

= 1 sorne post secondary education, O othewise LMAS 

LMAS 

LMAS 

LMAS 

CANSIM 

= 1 post secondary diploma, O otherwise 

= 1 university degree, O otherwise 

= 1 Trade Certificate or Dipfoma, O othewise 

Difference between Provincial Unemployment Rates for 
Males (25 - 54) at penod t-1 and t 

(Provincial GDP at market price) / (Provincial CPI)~ CANSIM 

N/A 

N/A 

NIA 

N/A 

N/A 

N/A 

N/A 

NIA 

N/A 

RGDP 

NF 

PEI 

NS 

NB 

MAN 

ALE 

BC 

QUE 

SAS 

= 1 i f  individual living in Newfoundland, O otherwise 

= 1 if individual living in Prince Edward Island. O othewise 

= 1 if individual living in Nova Scotia, O otherwise 

= 1 if individual living in New Brunswick, O otherwise 

= 1 if individual living in Manitoba, O otherwise 

= 1 if individual living in Alberta. O otherwise 

= 1 if individual living in British Columbia, O otherwise 

= 1 if individual living in Quebec, O othewise 

= 1 if individual living in Saskatchewan, O othewise 

Notes. (1  ) Base Group has OS years of education (2) Base year = 1986 (3) Ontario is used as the reference group 



Table 4.4 
Estimates of the Effects of Minimum Wages 

on the Employment Continuation Probability for the "At Risk" Group 
All Employed Individurls 

(standard errors in parentheses) 

Teens: Ages 16 - 19 

Vanable OLS Fued Random 
Effects Effeds 

Young Adults: Ages 20 -24 

OLS Fued Randorn 
Eilects Effects 

Sex 

M a r  

SEC 

HlGH 

PS E 

DIP 

DEG 

TRD 

UnempGp 

RGDP 

NF 

PEI 

NS 

NB 

Man 

Alb 

BC 

Que 

Sas 

-0.01 17 
(0.00s) 

O -0094 
(O. 009) 

0.0145 
(0.021) 

0.0320 
(0.022) 

-0.0261 
(0.022) 

0.0472 
(0.023) 

-0.0718 
(O.fis) 

0.0480 
(0.027) 

-0.0074 
(0.002) 

-0.0001 
(0.0001) 

-0.4832 
(0.ZSO) 

-0.3586 
(0.257) 

-0.3277 
(0.243) 

-0.3571 
(0.246) 

-0.2804 
(0.237) 

-0.2374 
(O. 192) 

-0.2401 
(0.185) 

-0.1500 
(0.1 13) 

-0.27345 
(0.240) 

0.0091 
(0.003) 

0.0126 
(0.003) 

0.0531 
(0.014) 

0.0913 
(0.013) 

0.0464 
(0.014) 

0.1077 
(0.014) 

0.0973 
(0.014) 

0.1 IO8 
(0.015) 

-0.0081 
(O .002) 

-0.00003 
(0.oOol) 

-0.1779 
(0.1 771 

-0.1359 
(O. 182) 

-0.0792 
(O. 1 72) 

-0.114 
(0.174) 

-0.0478 
(0.168) 

-0.0488 
(0.1361 

-0.0590 
(0.131) 

-0.0450 
(0.080) 

4.0716 
(O. 1 70) 

-0.0050 
(0.008) 

0.0215 
(0.042) 

0.0200 
(0.043) 

-0.0093 
(0.Ws) 

0.0704 
(0.046) 

0.1377 
(0.051) 

0.0445 
(0.045) 

6.0060 
(0.001) 

0.00003 
(0.OGOl) 

0.1164 
(0.183) 

0.0533 
(0.1 94) 

0.1 745 
(0.1 78) 

0.0463 
(0.181) 

0.1067 
(O. 1 79) 

0.0294 
(0.150) 

0.0570 
(0.149) 

0.1 31 1 
( 0 . W  

0.0186 
(O. 1 80) 



Table 4.5 
Estimates of the Effects of Minimum Wages 

on the Employment Continuation Probability for the "At Risk" Group 
Low-wage lndividuals 

(standard errors in parentheses) 

Teens: Ages 16-f9 Young Aduits: Ages 20-24 

OLS Fued OLS 
Vanable AI1 N 2 3  N r 3  

OLS Fued O LS 
All N 2 3  N r 3  

AtRisk -0.0007 -0.0987 -0.0729 4.0528 4.1 122 -0.0966 
(0.024) (0.031 ) (0.030) (0.041) (0.040) (0.048) 

Sex 

Mar 

SEC 

HlGH 

PSE 

DIP 

DEG 

TRD 

UnernpGp 

RGOP 

NF 

PEI 

NS 

NB 

Man 

Alb 

BC 

Que 

Sas 

0.001 8 
(0.01 4) 

-0.0520 
(0.034) 

O. 1 248 
(O 076) 

O. 1 292 
(0.076) 

0.0744 
(0.077) 

0.04% 
(0.087) 

-0.0297 
(0.1 62) 

0.1 297 
(0.096) 

0.0003 
(O.OQ6) 

-0.0001 
(0.W3) 

-0.4738 
(0.790) 

-0.3063 
(0.81 1 ) 

-0.2668 
(0.768) 

-0.3237 
( 0 . 7  

-0.2006 
(0.750) 

-0.2347 
(O. 607) 

-0.2094 
(0.582) 

-0.1 696 
(0.355) 

-0.21 51 
(0.751) 

4.0321 
(O-Ogr) 

-0.0034 
(0.Ow 

-0.01 25 
(0.059) 

4 .O343 
(0.087) 

0.1687 
(O. 1 36) 

O. 1 576 
(O. 1 19) 

4.0233 
(0.01 1 ) 

0.0008 
(0.001) 

1.9377 
(1 

-0.0031 
(0.1 85) 

0.2564 
(0.250) 

-0 .O394 
(0.318) 

-0.0464 
(0.353) 

0.0368 
(0.023) 

0.01 20 
(0.025) 

O.lO7O 
(0.089) 

0.1 359 
(0.o84) 

0.0709 
(0.0861 

0.0887 
(0.089) 

0.2330 
(O.O=) 

0.1420 
(O. 1 04) 

-0.01 95 
( 0 . o w  

0.0001 
(0.001 ) 

0.1 382 
(1.1 50) 

0.1819 
(1.1 90) 

0.1636 
(1.1 17) 

0.2397 
(1 -1 28) 

0.2330 
(1 .089) 

0.1632 
(0.881 ) 

0.1 260 
(o.=) 

0.1 O36 
(0.520) 

0.M34 
(1 -101) 

Nctcs Sce notes in Table 4 4 ' A c R s Y  ir a dummy vanable that takes the value 1 fl the indmdual is 'at niK. O fl the indmdual 
1s considcred as low-nnge conbol N = Numkr d lm-wage employment pan& Al[ rbndard emrs aie cor- by 





Figure 4.2 Minimum Wages by Province 

+Nominal Min. 

5 5 

Wage (S) +Min. IAvg. Wage Ratio 

Newfoundland 0.35 

- 0.3 

+Nominal Min. Wage (5) +Min. IAvg. Wage Ratio 

P.E.I. - 0.3 3 

5.5 - 

New Brunswick - 0.35 a 
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Nova Scotia 
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Quebec 0.35 
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5 4 0.25 
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Q) 

4.5 6 
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Manitoba - 0.35 0.35 a 

5 .  
Saskatchewan 

- - 

British Columbia 0.35 
5 - 
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Figure 4.3 Detailed Breakdown of the Sample 

Full Sample 
Ind- = 9379 

Obs. = i l  002 

Sample for 
Estimations 
Ind. = 931 1 

Obs. = 65243 

At Risk Low-wage Control High-wage Below Minimum 
Obs. = 714 / 1 Obs. =4233 1 1 OS. ~ 5 6 4 5 3  1 1 Obr.3843 

K = Total periods of employment between 1988 - 90 

N = Number of low-wage employments between 1988 - 90 

1 
I 1 

FE Sample 
(N 2 3) 

Obs. = 2969 

Excluded Sam ple 
(N < 3) 

Obs. = 1978 
I 

I 1 



Figure 4.4 Distribution of Low-wage Employment Periods across Time 

O Excluded Sample (K < 3) 

.FE Sample 

Noies: K = Totiil pcriods of cr~iployiiicrii b~l\\~ccii 19812 - 90. Ttic siiiiiplcs iirc dcfiiicd iii (Iic iiotcs 40 Figiirc 4.3.  
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