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I.

Introduction

Recent years have witnessed a mild flurry of interest amongst economists into the effects of international competition on the union-nonunion wage differential.
 The union response to such increased competitive pressure has important implications – inadequate wage adjustment, for example, may hamper efforts to improve the trade balance and may consequently accelerate the decline in unionism.

In this paper we present the first analysis of the British union-nonunion response to international competition. We focus particularly on the impact of intra-industry trade, that is, trade in similar products. Our aim is thus to identify the effects of car imports, for example, on workers employed in the British motor vehicle industry. Our study is also unique in being the first to examine the implications of such trade for labor market prospects broadly defined. Previous work has tended only to examine the effects of such competition on the union-nonunion wage differential, from which inferences regarding any employment effects have been discerned [see, for example, Macpherson and Stewart (1990)]. In what follows, we investigate explicitly the effects of import competition on both the earnings and employment prospects of such workers.

Our theoretical analysis, which builds on the work of Brander and Spencer (1988) and  Naylor (1998) suggests that the effects of increased import competition depend crucially upon a worker’s union status with an increase in imports impacting relatively more on the wage (employment) prospects of union (nonunion) workers. Our empirical results lend substantial support to this proposition with higher imports impacting significantly negatively on the wage, but not employment, prospects of union workers, and on the employment, but not wage, prospects, of nonunion workers.

The rest of the paper is set out as follows: Section II outlines the theoretical underpinning to our thesis – a formal model of which is set out in the Technical Appendix which concludes our study. Section III discusses our data and methodology whilst our empirical results are set out in Section IV. Some final comments are collected in Section V.

II.

Theoretical Underpinning

Our theoretical analysis builds on the work of. Brander (1981) and Brander and Krugman (1983) which has demonstrated that intra-industry trade can be motivated as the reciprocal dumping outcome of oligopolistic rivalry in imperfectly competitive product markets. Brander and Spencer (1988) extended the basic model in various respects, focusing in particular on the case in which wages in one of the economies are, rather than being set exogenously, instead the result of a union-firm bargain. This is an important extension given the international prevalence of union bargaining [see Layard et al (1992)].

The Brander and Spencer (1988) model is likely to provide an appropriate framework for the analysis of intra-industry trade between economies with relatively distinct wage determination processes. There are, for example, a number of industries within the North American Free Trade Agreement (NAFTA) for which there is no unionisation in one country but considerable unionisation in another. But there are also many examples of trade between countries each having similarly unionised labor markets and in such situations the Brander and Spencer approach requires further refinement.

We develop a framework engendered by Naylor (1998) in which international trade occurs between economies each having imperfectly competitive product markets and unionised labor markets. We examine how the presence of unions in both countries affects the strategies of the various players, focusing in particular on the effects of reductions in trade costs on the labor market prospects of union and nonunion workers. Our simple two country, two firm model is set out in the Technical Appendix. The key intuition underpinning the model is relatively straightforward. An increase in import competition following, for example, a decline in the export costs of the foreign firm, shifts the labor demand function of the domestic firm to the left. Under the assumption that firms employ (equally productive) union and nonunion workers, we envisage two labor market responses. Nonunion pay is assumed to be set by the firm subject to some reservation constraint that such workers receive at least their reservation wage. The shift in labor demand will thus impact entirely on nonunion employment. Union pay, in contrast, is assumed to evolve from a ‘right to manage’ bargain between the firm and union.
 Providing the union cares about the employment prospects of its members, it will allow some fall in the bargained wage to alleviate the fall in employment following the shift in labor demand. We thus expect import competition to impact relatively more on the wage (employment) prospects of union (nonunion) workers.

The situation is illustrated graphically in Figures I and II following. Figure I depicts an initial union-nonunion equilibrium. The union is presumed to have convex preferences over wages and employment as depicted by the representative indifference curve 
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. We assume, for ease of exposition, an extreme ‘right to manage’ bargaining situation in which the union has all the power in the wage bargain.
 In such a case the union chooses the wage by moving to its highest level of utility subject to the constraint that employment lies on the firm’s labor demand curve, implying an equilibrium 
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Figure I: Union-NonUnion Equilibrium

An increase in imports will cause a shift to the left of the domestic firm’s labor demand function following the optimal (Cournot) response of reducing output. The ‘monopoly union’ equilibrium is seen to move south-easterly along the contract curve CC from 
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. The nonunion response is the horizontal move from 
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. There is thus a differential price-quantity adjustment between union and nonunion workers, with wages falling more and employment falling less amongst the former. To be sure, since 
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Figure II: Union-NonUnion Comparative Statics

The proposition that union and non-union wages respond differentially to changes in trade costs accords with the work of other researchers. Macpherson and Stewart (1990) found that a 10% rise in import shares lowered the union-nonunion differential by approximately 2%, with the net negative effect of any given import share on both union and nonunion wages decreasing sharply in absolute magnitude as the percentage of workers organised into a union increased. Such findings echoed the results of Gaston and Trefler (1995) who conclude their empirical investigation into the issue as follows:

Thus there is a fundamental difference between union and non-union wage responses to trade and trade policy. One explanation for the asymmetry is that unions face a wage-employment trade-off that is unavailable to non-unions workers. In response to tariffs, union workers may negotiate a low-wage contract in return for implicit or explicit guarantees of higher employment levels. In contrast, non-union workers do not have this option. If the wage is set competitively then it is fixed at the level of the outside option ... and so is independent of the tariff level. [Gaston and Trefler (1995), p. 15].

Both Macpherson and Stewart’s and Gaston and Trefler’s conclusions are derived from empirical analyses which, like those of other researchers, focus exclusively on the response of union and non-union wage premia to import competition. In what follows we infer both the wage and employment responses directly from separate wage and employment premia regressions.

III.

Empirical Methodology and Data

III.1

Empirical Methodology

Our empirical methodology follows Gaston and Trefler (1995) in combining trade data with detailed micro data on individuals’ demographic characteristics, employment records and earnings. Gaston and Trefler (1995) proceed in two stages: First, the portion of an individual’s wage and employment probability attributable to their industrial affiliation is determined. Then the extent to which these ‘premia’ are determined by national and international variables is determined. In detail:

Stage One
To determine the role of international trade on an individual’s labor market prospects the inter-industry wage differentials approach pioneered by Dickens and Katz (1987) and Krueger and Summers (1988) is adopted. The thesis to this approach is that an individual’s wage depends at least as much on his/her own human capital, demographic, geographic and occupational characteristics as it does on industrial affiliation. Thus a wage equation of the form is specified:
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 is the wage of an individual i employed in industry j, 
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 are parameter vectors. The latter can be interpreted as the inter-industry wage differential (or wage premium) for industry j - the component of an individual’s wage that cannot be explained by 
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Suitably modified, a similar approach may be adopted to ascertain industrial employment probability premia. To be sure, we model the probability that an individual i affiliated with industry j will be observed in the state of employment as a function of a set of personal characteristics, [image: image28.wmf]Z 
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 as well as industrial affiliation. In terms of the logistic specification, this estimated probability, 
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where 
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 are parameter vectors, the latter can be interpreted as the inter-industry employment differential (or employment probability premium) for industry j - that is, the portion of an individual’s employment probability that cannot be explained by observable individual characteristics 
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 is an error term. The left hand side of (3) represents the predicted log-odds of an individual i affiliated to industry j experiencing the state of employment.
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 characteristics were chosen from a conventional set of variables, the latter of which have been explored extensively in Brown and Sessions (1997). The estimated coefficients 
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Stage Two
Industry-level characteristics such as exposure to international trade could be included into the wage and employment equations:
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where 
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 are vectors of foreign and domestic factors that may influence the inter-industry wage and employment premia. OLS estimation of equations (4) and (5), however, is potentially inefficient with standard errors exaggerating the significance of industry-level variables [see Moulton (1986)]. There may be industry-level error components such that:
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 represents some disturbance common to all individuals in industry j.
 Hence, we adopt the two stage estimation approach followed by Dickens and Katz (1987) and Gaston and Trefler (1995) viz. (i) using OLS / logit analysis to estimate the 
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It is particularly interesting to adopt an alternative empirical methodology in order to explore the robustness and generality of the results of Macpherson and Stewart (1990).

III.2

Data

Our first stage data are derived from the British Social Attitudes (BSA) Surveys. These are an annual series of surveys started by the Social and Community Planning Research in 1983 and core funded by the Monument Trust. The data are derived from a cross-sectional sample of adults aged 18 and over living in private households whose addresses were included in the electoral registrar. The sampling was facilitated by selecting 114 Parliamentary constituencies from among all those in Great Britain on the basis of the Registrar General’s Standard Regions. [See Blanchflower (1991)].

The first stage data was derived from a pooling of surveys over the period 1985 to 1991 (excluding 1988).
 The ‘wage’ sample comprised 3560 manufacturing employees, 1739 of whom were unionised. The ‘employment’ sample comprised 5171 individuals (3214 unionised and 1957 non-unionised) affiliated to the manufacturing sector. Individuals were classified according to the following industrial affiliations: coal extraction and coke ovens (SIC 11-12); extraction of oil and natural gas and mineral oil processing (SIC 13-14); nuclear, electricity, gas and other energy production and distribution (SIC 15-17); metalliferous ores, metal manufacturing and mineral extraction (SIC 21-23); manufacture of non-metallic mineral products (SIC 24); chemicals and man-made fibres (SIC 25-26); manufactures of metal goods (SIC 31); mechanical engineering (SIC 32); office machinery and data-processing equipment (SIC 33); electrical and electronic engineering (SIC 34); manufacture of motor vehicles and parts (SIC 35); manufacture of transport equipment (SIC 36); instrument engineering (SIC 37); food, drink and tobacco (SIC 41/42); textiles (SIC 43); manufacture of leather and leather goods, footwear and clothing (SIC 44-45); timber and wooden furniture (SIC 46); paper and paper products (SIC 47); rubber and plastics (SIC 48); other manufacturing (SIC 49).

Given the first stage ‘premia’, second stage estimation required the construction of an industrial panel of data for the period 1985-91. In order to derive estimates from the panel we utilised the Dynamic Panel Data Gauss matrix program, DPD. DPD is particularly appropriate for our requirements having been designed for situations where the number of time series observations is small yet the number of cross section observations is relatively large. The general model we estimate is a single equation with individual effects of the form:
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where 

 and 
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 denotes the dependent variable. 
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 represents the number of time periods available on the ith industry and N represents the number of industries. For further details of the DPD programming technique see Arellano and Bond (1988, 1991).

The second stage data was derived from the Employment Gazette and Business Monitor. The ‘international vector’ comprises net real imports (as a percentage of industrial GDP). We were unable to obtain data on nominal and effective tariff barriers. Such data are notoriously difficult to obtain for the UK [see Ennew et al (1990)] and their inclusion could be problematic. On the one hand, it could be argued that controlling for imports and exports would minimise, or even eliminate, any independent effects of such tariffs on wages and employment. If, however, domestic firms adopt focal point pricing (i.e. pricing just below the world price plus tariff) then a rise in the tariff will not affect imports, since such imports are excluded) but will permit the monopolist to alter its output price.

The ‘domestic vector’ comprises a number of variables designed to proxy the domestic influences on the inter-industry premia. Given our interest in the relative plight of unionised workers, we focused particularly on variables that one would expect to be related to the division of industry rents within a Nash bargaining framework - that is, firm and union fallbacks and relative ‘bargaining power’ broadly defined. In this vein we obtained data pertaining to the industrial four-firm concentration ratio and the industrial capital:labour ratio as proxies for the firm fallback.

As regards the union fallback we follow the approach of Gaston and Trefler (1995), deriving the wage decile for each industry - that is, the tenth percentile of the industry wage after controlling for the occupational mix of the industry [see Abowd and Kramarz (1993)]. We define 
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 as the tenth percentile of the wage distribution of occupation k in industry j, and the wage decile as 
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 is the proportion of workers employed in occupation k in industry j. The wage decile is attractive in combining features of the union/non-union wage differential and education, given that a workers alternative wage is largely dependent on his/her human capital characteristics, of which education arguably the most important component.
 Finally, we proxied relative bargaining power by the number of redundancies within the industry, the number of working days lost though strikes, and industrial union density.

Given the probability that union premia will affect non-union premia through threat, supply and demand effects, we follow Gaston and Trefler (1995) in including the fallback measures into both union and non-union premia regressions.

IV.

Results

Our results are set out in Tables I and II below. Given the potential simultaneity issues, in particular as regards imports and exports, aligned with our inability to fully instrument for tariffs, we decided to regress current premia on lagged data where appropriate.

Considering the employment results, the key finding in terms of our analysis is that net imports are significantly negatively associated with the probability of employment premia of non-union members, but insignificantly related to those of their union counterparts. This accords with the argument that non-union wages are being set competitively at their reservation levels with any reduction in demand implying fewer workers being employed at essentially the same wage. The employment premia are also significantly positively associated with the industrial capital:labour ratio (all workers) and significantly negatively associated with industrial union density (all and non-union members), lagged redundancies/employment (union members) and lagged working days lost (non-union members).

Table I
Probability of Employment Premia Regressions



All Workers
Unionised Workers
Non-Unionised Workers

Variable Name
Coef
T Stat
Coef
T Stat
Coef
T Stat

(Lag) Net Imports
-0.0601
-1.762
-0.0111
-0.268
-0.0928
-2.606

Capital Labour Ratio
0.0031
2.440
0.0026
1.232
0.0020
1.007

Five Firm Concentration Ratio
-0.0708
-0.598
0.0934
0.706
-0.1270
-0.967

(Lag) Redundancies/Employment
-0.0012
-1.523
-0.0019
-1.900
-0.0009
-1.016

Industrial Union Density
-0.7143
-3.561
-0.3298
-1.348
-0.8112
-3.688

(lag) Working Days Lost
-0.0000
-0.512
-0.0000
-0.226
-0.0001
-2.522

Wage Decile
-0.0673
-1.502
-0.0790
-1.196
-0.0051
-0.081

Constant
1.2431
14.351
1.1350
9.956
1.2597
12.560

N
120
120
120

Wald Statistic of Joint Sig. (7 df)
56.0924
11.4948
64.5324

Table II
Wage Premia Regressions



All Workers
Unionised Workers
Non-Unionised Workers

Variable Name
Coef
T Stat
Coef
T Stat
Coef
T Stat

(Lag) Net Imports
0.0063
0.743
-0.0305
-2.925
0.0079
0.788

Capital Labour Ratio
0.0008
2.635
0.0030
4.046
0.0014
3.526

Five Firm Concentration Ratio
0.0385
1.332
0.0444
1.232
0.0447
1.324

(Lag) Redundancies/Employment
0.0004
2.207
0.0007
2.623
0.0005
2.172

Industrial Union Density
-0.1723
-3.506
-0.2742
-3.592
-0.3142
-4.570

(lag) Working Days Lost
-0.000
-1.335
-0.0000
-2.017
-0.0000
-2.673

Wage Decile
0.0424
3.820
0.0310
2.130
0.0499
3.952

Constant
0.5585
26.337
0.5889
16.232
0.6272
20.564

N
120
120
120

Wald Statistic of Joint Sig. (7 df)
58.6009
35.3629
62.9591

Turning to the wage premia results, the key result here is the negatively significant coefficient on lagged net imports for union members in contrast to the insignificant coefficient on the same variable for non-union members. Again, this would accord with the argument that unions allow some diminution in their members’ earnings to offset the pressure on employment following a contraction of labour demand. It would also imply, albeit indirectly, that unions both care and bargain over earnings.

The results related to the wage premia accord with the findings of other researchers. The available empirical evidence indicates a negative relationship between the level of imports share and wages. Orr and Orr (1984), using data from import sensitive SIC industries for the period 1960-78, found that increases in import penetration decreased relative wages (i.e. the average industry wage rate as a percentage of the average manufacturing wage rate). Heywood (1985), using a sample of 94 manufacturing industries for the years 1970 and 1979 found that import share was negatively correlated with the average industry wage rate. Grossman (1982) measured increased international competition as a decline in the import price of a worker’s product rather than an increase in import share using data from 1969 to 1979 on nine industries heavily affected by imports. He reported a consistently small wage decrease in response to increased international competition in eight of the nine industries. As regards the union-nonunion issue, Macpherson and Stewart (1990), find that industrial imports significantly reduce union wage premia but have no effect on non-union premia. Their rationale is that industries with higher import shares should have lower union wages on account of increased competition, whilst non-union wages should be unaffected since they reflect the opportunity cost of labour and have no rents available to be squeezed. Freeman and Katz (1991), similarly, find a significantly negative effect of changes in import shares on union, but not non-union, industry differentials whilst Mishel (1986), using establishment data from 1968 to 1976, found that union wages were negatively correlated with import share. Lawrence and Lawrence (1985), however, employing aggregate industry-level data, found a significantly negative effect of import share on wages for the years 1980 and 1984 but no differential impact across the union and non-union sectors. 

The earnings premia for all three specifications are also significantly positively associated with the industrial capital:labour ratio, lagged redundancies/employment, and the wage decile. A significantly negative association with the industrial union density variable is seen across all specifications, whilst the separate union and non-union specifications highlight significant negative associations with lagged working days lost.

V.

Final Remarks

In this paper we investigate the effects of international competition on the labor market prospects of a representative sample of British workers. By developing Naylor’s (1998) model of international oligopoly with generally unionised labor markets, we were able to show that  increased exposure to foreign competition is more likely to impact negatively upon the wage (employment) prospects of workers the greater (lesser) the degree of union bargaining power pertaining to them. Our empirical analysis, which sets out the first explicit test of both the wage and employment implications of increased international competition, offers substantive support for this proposition with net import penetration affecting the earnings, but not employment, prospects of union workers and the employment, but not wage, prospects of non-union workers.
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Appendix

Theoretical Underpinning

We follow Brander and Spencer (1988) and Naylor (1998) in assuming two identical countries (i = a, b) within each of which there is a single firm (j = 1, 2 - firm 1 in Country a and firm 2 in Country b) producing some non-differentiated commodity, x. Each firm faces a constant cost of 
[image: image60.wmf]j
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 per unit of export. This may be interpreted as an index of all costs associated with international trade (i.e. transactions, transport and tariffs). Both firms regard each country as a distinct market and choose the profit maximising quantity of output for each market separately on the Cournot assumption that the other firm’s output in each market is given. 

For ease of exposition we assume a constant marginal product of labour normalised to unity such that output and employment may be discussed interchangeably. The profit function of firm j is thus:
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where 
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 represents the price of commodity x in country i and 
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 the wage paid by firm j. We define 
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. Finally, and again for simplicity, we assume linear product demands of the form:
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Each union maximises rents and does not, when bargaining over wages, take into account any implications of the bargained wage for the overall price level. Such an assumption is justified provided that the firm’s output does not constitute a significant portion of the workers’ consumption bundle. We assume a utilitarian union preference structure with each union having a membership of 
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 members and an objective function:
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where 
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w

 represents the reservation wage available to members of union j. The behavior of each firm-union pair is modeled as a two stage game. In stage two, the firm sets the level of output (and therefore employment) taking the bargained wage from stage one and the level of output of the rival firm as given. Formally:

Stage Two: 
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We define the solution to the above 
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. In stage one, each firm-union pair bargains over the wage, taking as given the wage set by the other rival firm-union pair and taking into account the implications of any wage for labour demand. Formally:

Stage One: 
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where 
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 and 
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 represent the firm and union fallbacks respectively. We assume in what follows that 
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 for simplicity. The model is therefore solved by backward induction. 

Considering first stage two, maximising (A1) with respect to domestic (export) output 
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Equations (A6) and (A7) may be interpreted as firm j’s reaction function with respect to both its rival’s (
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) output in the relevant product market and the equilibrium wage resulting from the stage one bargain with the union. They may therefore be solved to obtain expressions for output as reaction functions of the bargained wage, and may thus be interpreted as labor demand curves facing each union given the bargained wage:
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where 
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. In stage one each firm-union pair will bargain over wages taking into account the labour demand schedule of the firm. Maximising (A5) with respect to the wage and solving implies:
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where 
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. An explicit solution to (A9) is somewhat intractable. Our interest, however, lies in simply determining how union and nonunion workers are affected by changing trade effects and so an examination of the following extreme cases are adequate:
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Intuitively, as bargaining power is divested wholly in the firm, the equilibrium ‘bargained’ wage is chosen to maximise the firm’s profits subject to the constraint that workers receive at least their reservation wage. Conversely, as bargaining power is divested wholly in the union, the ‘bargained’ wage is marked up over this reservation wage by some complex related to the elasticity of labour demand.

The effects of a change in the level of international competition on the labour market are readily apparent from equations (A10) and (A11). A decline in the trade costs of the foreign firm will lead to an increase in imports from abroad and a decline in the domestic firm’s output. This shift in the labour demand curve will alter the labor market equilibrium depending on the level of union power. In the absence of union power, wages will be set by the firm at their reservation level and the impact of the increased competition will be felt entirely in terms of employment – i.e. 
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..If wage bargaining power is divested entirely in a union that cares about the employment of its members, the union is both willing and able to allow fall in wages to alleviate the strain on employment – i.e. 
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.. In general, we would expect the more power the union has in the wage bargain vis a’ vis the firm, and the more it cares about employment, the greater will be the differential impact of foreign competition on the wage and employment outcomes of union/nonunion workers.

� See, for example, Lawrence and Lawrence (1985), Katz and Summers (1986), Edwards and Podgursky (1986), Macpherson and Stewart (1990), Abowd and Lemieux (1991), Freeman and Katz (1991), Gaston and Trefler (1994, 1995).


� To be sure, this entails the two sides bargaining over wages but with the firm retaining sovereignty over employment.


� This is the so called ‘monopoly union’ model [see Oswald (1985)].


� The more general ‘right to mange’ union equailibrium would be determined by relative bargaining power at some point between � EMBED Equation.3  ���and � EMBED Equation.3  ���.


� The key exception here is if the union does not care about employment. This would imply horizontal curves and the same impact on employment as non-union workers with wages remaining at a higher level.


� It is apparent that estimation of (3) requires knowledge of  the industrial affiliation of both employed and unemployed respondents. This is made possible by the use of the British Social Attitudes datasets which specifically record this information – see section IV.2 following.


� Full details of the first stage regressions are available from the authors on request. The �embed Equation.3 ��� vector comprised six highest educational qualification dummies, five occupational dummies, four firm size dummies, and dummies for share-ownership, marital status and sex. The �embed Equation.3 ��� vector included terms for labor market experience (and its square) as well as all the variables included �embed Equation.3 ���.


� For example, �embed Equation.3 ��� may reflect selectivity issues associated with unobserved worker heterogeneity.


� No survey was carried out in 1988 when the BSA survey budgets were instead deployed towards conducting post-election studies of political attitudes. 


�  All  SIC codes refer to the Standard Industrial Classification of economic activities 1980.


� A further difficulty is that the inclusion of import and exports alone may not control for inter-industry differences in firm revenue functions. For example, two industries may have differing demand elasticities but identical levels of imports because of tariff protection. Since the industry with the less elastic demand will have the higher tariff ceteris paribus, the tariff level conveys information about revenues, and therefore wage/employment premia, in the two industries even though imports levels are identical.


� If no agreement is reached then the firm will loose any rents associated with firm-specific investments in physical and intangible capital, which we proxy by the industrial capital labour ratio. The four-firm concentration ratio is included to proxy for the size of labour market rents.


� An alternative approach is to calculate the union/non-union wage differential directly by pooling union and non-union workers and estimating a variant of equations (1) and (3) that includes both industry dummies and an interaction of union status with these dummies. Such a variable, however, has the drawback that, by construction, a high level of the union wage premium is associated with a high level of the union-non-union wage differential, thus raising questions about exogeneity. 


� Hirsch and Addison (1986), for example, show that a higher percentage organised raises non-union wages implying that threat and demand effects dominate any supply effects.


� It is possible that the causality between imports and union wages is not uni-directional with high wages raising the relative share of imports within an industry. Rhoades (1984), however, found that imports are actually more likely in low-wage than high-wage industries. 
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