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Introduction

Labour Economics may be considered as the implementation of both micro-
and macro- economic techniques in the labour market. The micro-economic frame
focuses on the role of individuals in the labour market, while macro-economic
analysis investigates the interrelationships created among labour, goods and money
market, considering as well the effect of globalization. It also investigates the effects

of these factors on the macro variables, such as employment, total income and GDP.

Considering a micro-economic frame, labour market is similar to any other
market, given that demand and supply of labour jointly define the price and the
guantity (in this case, the wage and the employment, respectively). However, labour
market differs from other markets, such as goods or money markets, in various
ways. That is the most important reason that labour economics constitutes a distinct

field of economics, with notably great interest of research.

One of the major research achievements of the past 20 years is the
development of a theoretical framework, applying dynamic analysis, matching and
bargaining techniques. The development of this framework began in the early 80s
with contributions from Peter A. Diamond, Dale T. Mortensen and others, who
applied the equilibrium in economies’ models. Later, this framework was also

adapted to the labour market.

The fields of research in this field of Economics are vastly, and despite the
existing quite sizable bibliography, there are still unexplored areas. And since new
strategies, that change the labour market’s structure, are formed in the real
economy, these unexplored areas are expanding, while the need of in-depth

research turns more and more critical than ever.

For all these reasons, the present thesis investigates the objectives of labour
unions and firms in a strategic context. In particular, the research is focalized on the

following topics:

- Union-Oligopoly Bargaining and Foreign Direct Investments

- Union Oligopoly Bargaining and Undeclared Labour
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- Efficiency of Price Competition Versus Quantity Competition in Unionized

Oligopoly.
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Chapter 1:
Union-Oligopoly Bargaining and Foreign

Direct Investments (F.D.I.)
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1.1. Introduction

Foreign direct investments (FDI) and unionization in the labour market,
separately, is a multi-dimensional field of research in economics. The interaction
between them is more complicated, yet quite promising for generating findings

furnishing interesting policy implications.

Focusing on the economic analysis of FDI, it appears that there are three
different types of models which have been widely used to explain the nature and
impact of (inward-outward) foreign direct investments: (a) real capital arbitrage
models (b) market power / industrial organization models and (c) firm-theoretic
models. Hymer (1960) has been the first to argue that real capital arbitrage models
have basic shortages, and that a multinational company should rather possess a
competitive advantage (e.g. higher productivity than local firms) in order to serve a
foreign market. Regarding market structure, on the other hand, though earlier
contributions have been mainly dealing with international monopolistic markets,
most contemporary researchers focus their analysis on oligopolistic markets. Whilst,
based on the works of Coase (1937), Arrow (1964) and Williamson (1975), and
infused with ideas and surveys of internalization and endogenous approach, a

multinational firm-theoretic paradigm has already been established.

As in particular regards the impact of FDI on labour market(s), and vice versa,
Gaston and Nelson (2001) argue that FDI have negative effects on immigration, while
the same authors (2000) claim that the most reasonable conclusion to draw is that
the actual impact of FDI on the developed countries’ labour markets is negligible.
Furthermore, there is a growing interest on the unionization and/or the wage
bargaining structure as important factors for firms, and social planners, regarding FDI
decisions, and relevant policies, respectively [see e.g., Brander and Spencer (1988),

Mezzetti and Dinopoulos (1991), Ishiguro and Shirai (1998)].

One of the most interesting folds of the latter issue is the manipulation of the
labour market institutional set-up in order to induce or deter FDI. Contributions to
this framework mainly come from Naylor and Santoni (2003), who proposed that the

greater unions’ bargaining power is, the less likely FDI is to emerge. Moreover,
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Vlassis (2009) stressed out that if the FDI-associated unit costs are not high enough,
then employment-neutral inward FDI will emerge if the domestic wage setting is
credibly centralized (so that the foreign and the domestic firms to pay equal wages)

and the unemployment benefit is sufficiently high.

Along similar lines of research, in the present analysis we consider two firms
(home and abroad) which compete a la Cournot in a host country. The foreign firm
has two options, either to build a plant abroad and serve the host country via
exports or to invest in the host country and thus serve the local market via FDI. Each
choice is considered to be credible due to the sunk cost of building a plant for
serving the host market. Following Hymer (1960), we consider that the foreign firm
possesses higher productivity than the home firm. Given the possibility of FDI, as
above, two different unionization structures, centralized and decentralized, may
then arise in the host country, giving rise to centralized or decentralized wage
bargaining, respectively, as follows: Under the centralized union structure/wage
bargaining, the home union bargains with both the home and the foreign firm about
firm-specific wages considering that, in the event of a failure in any of those firm-
specific negotiations, all union members will be employed only by the other firm
(which will then become a monopolist). On the other hand, under the decentralized
union structure/wage bargaining, on the other hand, the home union splits in two
different firm-specific unions which, independently and separately, bargain with the

home and the foreign firm over firm-specific wages.

In the above context, the sequence of events has as follows:
Stage 1: A benevolent social planner — if needed — establishes and legally enforces
the unionization structure in the home country.
Stage 2: The foreign firm chooses to serve the local market either via exports or FDI.
Stage 3: The labour unions chose to bargain the wages either decentralized or
centralized (unions’ coordination)
Stage 4: Depending on the outcome of the previous events, the foreign firm’s as well
as the home firm’s employees’ wages are determined via centralized or

decentralized firm-union wage bargains.
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Stage 5: The foreign firm and the home firm compete in the home market by

adjusting their quantities.

Our analysis illustrates the conflicts arising among the agents’ optimal
strategies and shows that inward FDI are not axiomatically desirable by all agents.
Our findings suggest that, under certain circumstances, the unionization structure is
an effective policy tool to induce or deter FDI. Otherwise, it is useless, since it cannot
affect the (FDI inducing vs. FDI deterring) state of the equilibrium. Last but not least,
in some cases the unionization structure must be used as a policy tool, to maximize

social welfare, within an option of two different equilibrium states.
The rest of the analysis is organized as follows.

- In Section 1.2. we illustrate and solve our structural model and the game
arising in its context.

- In Section 1.3. we examine the influences of unit cost in exports and in FDI
case in the final equilibrium.

- In Section 1.4. we focus on the role of the reservation wages (in home and

abroad) in the formation of the equilibrium.

Finally, we summarize our major results and propose directions for further

research in the epilogue. All proofs are relegated to the Appendix.
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1.2. Optimal Strategies in Unionized Oligopoly and Inward FDI

1.2.1. Abstract

In a union-oligopoly context, we interpret the optimal equilibria may arise from the
implementation of any possible policies of a benevolent social planner in the labour
market. The applied policies may contradict or correspond with unions’ and firms’
objectives, while in other cases institutional arrangements of labour market appear
to be inefficient to induce or deter FDI and thus social planner must search for
alternative strategic devices. Given the complexity of the model, which must be

solved computationally to obtain results, there are several outcomes depending on

the values of the parameters.

1.2.2. The Model

Consider a homogeneous good sector in a host country, where one home (h)
firm and one foreign (f) firm compete by adjusting their quantities. The h-firm always
produces and sells exclusively domestically. The f-firm, nonetheless, may

alternatively

- produce abroad and sell its output in the host country (exports case), facing a
unit cost x*, plus a sunk cost F,, made up of building a plant in its own country to
produce the quantity exported in the host market or

- produce and sell in the host country, with an FDI-associated unit cost c?, plus a
sunk cost F4, made up of building a plant in the host country to produce the

guantity sold in the host market.

In the present research we focus on the role of the labour market’s setup

along with the associated variable costs, and given that the sunk costs in each case

Lt represents - constant per unit of sales - export-marketing costs, made up of transport, packaging,
insurance, tariffs, etc.

2 Following Hirsch (1976), in the above setting, the parameter c formally represents coordination and
control costs - assumed to be constant per unit of production - which are incurred when the f-firm
runs its production in the host market. These costs arise from cross-border differences in legislation,
taxation, language, work ethics, personnel procedures, etc.
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affect only the type of the equilibrium, F4 and F, are assumed to be symmetric and,

for simplicity, are normalized to zero.

Production, wherever, exhibits constant returns to scale and requires only
labour input to produce the good. Moreover, each firm possesses a Leontief
technology, so the capital stock is always sufficient to produce the good.
Nevertheless, let the f-firm enjoy a technological advantage over its rival h-firm.
Therefore, the production function of the h-firm (f-firm) can be defined as Q; = Ly

(Qf =k-L; ; k>1), where Q (L) denotes output (employment), and the

productivity of labour is normalized to unity. Moreover, let the inverse demand
function specified of the simple normalized linear form, P(Q) =1 - Q, where Q is the

aggregate output: Q = Q, + Qs.

The labour market is unionized at home and abroad, while the union
structure is centralized in any separate labour market®. Hence, we assume that there
is one union abroad and one union in the host country (home and foreign union).
Given risk-neutral fixed membership and immobile labour, according to the
utilitarian  hypothesis * , unions are assumed to maximize rents,
Uw, L) = (w, - w,)-L,, where w; and L; are the wage and employment
arguments, i stands for home or abroad firm, and wg stands for the local reservation
wage - unemployment benefit (wgy, for the domestic market, wor for abroad). Unions

(firms), wherever located, are moreover assumed to possess a bargaining power of b

(1-b) during labour-management negotiations.

As regards to the wage-setting structure, if the f-firm produces abroad, then
the wage setting is de facto decentralized across firms. However, if the f-firm locates
production in the host country, the wage setting can be decentralized, or centralized,

across firms, depending on the host labour market's institutional framework:

- If the latter imposes wage bargaining centralization (CB), there will be
coordination between the two unions during the bargaining process with

each firm separately. The unions will maximize both utilities, having in mind

*In this case, we follow Dhillon and Petrakis (2002).
* See Oswald, 1982; Booth, 1995.
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that if the negotiations with one firm fail, then there will be a reservation
utility derived from the fact that all workers will be occupied at the other
firm.

- Otherwise, if the wage-bargaining structure in the host country is
decentralized bargaining (DB), then each union will negotiate the wage (and
thus the employment level) with the relevant firm, considering the

maximization of its own utility.

One of the major matters that we investigate is what labour market’s setup
leads to a time-consistent equilibrium, deterring or inducing FDI. The policy maker
will, in any case, make those arrangements, that will maximize the social welfare. For
the needs of the present analysis, social welfare is defined as the sum of home
unions’ utilities, the profits of the home firm and the consumer surplus (SW = Uy, + Us
+ My, + CS). In case of equivalent outcome, and since knowledge, know-how and
technology can be better diffused with FDI rather than international trade, FDI

comprises a preference to the policy maker's goals.

Arising from the above, a five-stage game can be formally addressed as

follows:

- Stage 1: Policy Maker’s Decision.
The policy maker settles or reforms labour market institutional arrangements
in the host country, so that the Social Welfare will maximise. Labour’s market
institutional arrangements include the wage-bargaining structure (DB or CB),
the level of the unemployment benefit and taxes or/and penalties to the

labour market agents.

- Stage 2: F Firm’s Decision.
Given the labour market institutional resolutions in the host country, the f-
firm decides to serve the home market via either exports or FDI. As already
stated, at this entry stage, the sunk costs of either option are assumed to be
symmetric and for convenience are normalized to zero. Though, we consider

that f firm will be consistent with its decision, due to the sunk cost.
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Stage 3: Unions’ Decision.

Considering the payoffs of each case, unions decide to act coordinated or

not. Prerequisite for unions to coordinate is that both utilities (strictly) should

increase. If the utility of at least one union decreases (comparing to the

decentralized bargaining), then it will be motivated to decline from the

coordination, so the equilibrium will be time-inconsistent.

Stage 4: Wage Determination.

Given the final labour market institutional set-up in the host country

(delivered from the above stages), optimal wages (home firm / foreign firm)

are in all candidate cases defined as follows:

- Export case:

Whe = arg max ((Whe _WOh ) qhe )b ! Hhe(lib)

b
W,, = arg max ((er'Wof )(q_lfD 11,

- FDIl under DB case:

Whg, = arg max ((thb “Wan ) “Ahap )b : thb(lib)

b
q r
Wiy, =argmax ((Wfdb “Won ) ! (EbJJ ' Hfdb(l )

- FDI under CB case:

W, =arg max((whcb 'WOh)‘thb+ (chb -w )(

Wiy, =arg max[(whcb 'WOh)‘thb"' (chb -W )(

Where:

(1)

(2)

(3)

(4)

(5)

(6)

e w;j : the wage paid in each i firm (i: h=home firm, f=foreign firm), under

each j case (j: e=exports

cb=centralized bargaining).

db=decentralized bargaining,
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e (;: the Cournot quantity of each i firm and under each j case. Note here,

from the production functions of the firms we resume: for the home firm

g=L, for the foreign firm g=k-L =L = % .

e [1; : the Cournot profits of each i firm and under each j case.

® wpn, Wgs : the reservation wage paid in host country and abroad,

respectively.

e b : stands for the bargaining power that unions have, while (1-b) is the

bargaining power of the firms.

e Uy : is the reservation utility that the unions will have, if the

negotiations with the foreign (home) firm fail, knowing that, in that case,

home (foreign) firm will act as a monopolist and will sell monopoly’s

quantity.

Stage 5: Cournot Competition.

Given any output level of its rival firm, each firm adjusts its output in order to

maximize its profits.

In the exports case, profit is given by:

Mh = (p - Wh) O,

for the h firm, though for the f firm is given by:

o))

In the FDI case, profit is given by:

Mh = (p - Wh) O,

for the h firm, though for the f firm is given by:

)

(7)

(8)

(9)

(10)
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1.2.3. Theoretical Approach
Economic theory on F.D.l. assumes that there must be a condition in order
F.D.l. to take place. Assuming that this condition is the productivity advantage of the

f firm, denoted as k, the structure of the game has as follows:

The f-firm decides to accommodate the host market via exports (ex-ante
situation) or F.D.l. depending on which case its profits is greater, calculating and

qguantifying all the effects derived from the choices of unions and social planner.

Labour Unions decide to coordinate or not depending on their utility. Both
unions’ utility must strictly increase to coordinate - or even better defined, any of
them should not decrease - or else there will be a motive to decline from the
coordination. At this point, we should stress out that unions will take into account all
the changes of the market’s setup, which will be caused by their choice. For
example, the unions’ decision to coordinate will affect firms’ profit as well as social

welfare. Social planner will act proportionally.

According to the above, the following diagram-tree arises including all 5

steps.

Regulates Takes no Action

Labour Market

1* stage:
Social Planner

\ J

—

2" stage: F.D.l. Exports

N l

3™ stage: No coordination Coordination No Coordination
Unions
4™ stage: Decentralized Centralized Decentralized
Labour Market Bargaining Bargaining Bargaining

l

l

l

5" stage:
Product Market

Cournot Competition
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The game seems more than simple. However, the complexity of the model
emerges if we try to illustrate the strategies of each agent combined with each
other. Using the unionization of the labour market as a strategic tool, we can

eventually say that

e in some cases, there will be no intervention from the social planner, as the
market auto-regulates, maximizing thereby social welfare

e in some cases, the policy maker legislates certain wage bargaining structure,
possibly contrasting to the goals of the unions, in order to ensure the social
optimum and finally

e in some cases, the policy maker simply won’t be able to affect the market by
regulating labour market and consequently he will have to find other policies
to induce or deter FDI.

We can show all possible results — SPE — in the following diagram - tree”.

As it is shown, not surprisingly given the complexity of the model, a variety of

outcomes are possible under variant values of parameters.

> Although the policy maker makes his decisions on the first stage of the game, the diagram is better
understood if we illustrate that stage after f-firm’s & unions’ choice (policy maker applies his policy
considering both f-firm’s and unions’ afterwards behavior), as social planner takes into consideration
their decisions in order to modulate his policy.
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Possible Nash Equilibrium (SPE)

U1,2(pp) < UL,2cs

Social Planner

Final Market’s v

V V Vv V Y \ V Y
Settin Exports Exports F.D.l. Exports F.D.l. F.D.I. F.D.l. F.D.l. F.D.l.
g (D.B.) (D.B.) Under (D.B.) Under Under Under Under Under
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There are three different cases in our analysis:
1. Definite Emerge of Exports.

If f-firm’s profit under export’s case is greater than the profit under any FDI
case (either under decentralised or centralised bargaining), the f-firm will prefer to
accommodate the market via exports. In this case, neither unions nor the social
planner can use the unionisation setup as a policy tool in order to induce FDI (SPE1).
In this case, social planner should apply different policies (e.g. lowering wg of the

host country) to achieve his objectives.
2. Definite Emerge of F.D.I.

On the other hand, if f-firm’s profit in any case of FDI (either under DB or CB)
is greater than the profit in exports case, f-firm will choose to settle its production in
the host country and accommodate the local market via FDI (SPE6-9). In this case,
unions will coordinate only if both utilities (home firm’s and foreign firm’s union)
remain the same or become even greater compared to the corresponding ones in
the decentralized unionization case. The social planner will regulate labour market,
aiming to social welfare’s maximization, either by changing the bargaining status
from decentralized to centralized bargaining (and conversely) or by letting the
market auto-regulate itself. Essentially, since the emergence of FDI is definite, the

mode of unionization will maximize social welfare within the FDI frame.
3. Undefined Outcome.

Game’s strategic becomes even more interesting when f-firm’s profit under
exports is greater than the one mode of bargaining, but less than the other mode of
bargaining under FDI. If, for example, stands Mo > Me) > Miai-c) (SPE2-3), we
assume that FDI will emerge only under decentralized bargaining status. Facing this
situation, unions will not coordinate, as the f-firm’s union will not exist under
centralized bargaining (and therefore that union has a strong incentive to decline
from that collusion). So, the optimal strategy for unions will be to bargain their
wages decentralized. On the other hand, social planner will make such a decision

that will maximize social welfare, even if it means that no FDI will emerge but
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exports. So, if social welfare in export case is greater than the respective one in FDI
under decentralized mode, the social planner will impose centralized wage
bargaining, in order to deter FDI. On the contrary, if social welfare in the case of FDI
under decentralized wage bargaining is greater, the social planner will let the market
auto-regulate and conclude to its equilibrium, as by this choice, he maximizes the

social welfare.

Proportional analysis stands for the MNisgi.ca) > Me) > Mirgi-0s) case (SPE4-5).

1.2.4. Solving the Model

Proceeding with the resolution of the model, we assume that the wage-
setting structure in the host country is DB and using backward induction let us
consider the fifth stage of the game first: in the subgame perfect equilibrium (SPE)
each firm independently chooses its employment/output level so as to maximize its
profit, given the firm-specific wage contract resulting from Stage 4 and the f-firm's -
entry - decision at Stage 2. Thus, the derived optimal output functions - in any

instance - appear to be as follows:

Exports case:

K+w, -2kw,, +kx

Op = 3K , for h firm (12)
= T2 W KWy 2KX i (12)
fe 3 k

Where wpe (Wge) is the wage that h(f)-firm will pay in exports case

FDI case:
k+ck+ -2k
q, = CKT Wy W , for h firm (13)
3k
k-2ck-2 +k
Q¢ = ¢ 3 \II(VH Wit , for f firm (14)

Where wys (wgf) is the wage that h (f) -firm will pay in F.D.I. case
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As expected, in either FDI (under DB) or Exports case, unit costs are strategic
substitutes from the rival firms’ point of view. Moreover, note that the partial
derivative of qne (the same result applies also for the FDI case) with respect to k, is

- + + - +
e =1 2 Wy +X K+ Wy, ZkZWhe kX. For W,,,W,, X € (0,1) and k > 1, it
ok 3k 3k

0
applies that %<0, meaning that (as expected) as the productivity of the f firm

increases, the output of the h-firm decreases (and so its profit).
Respectively, the partial derivative of gy (the same result applies also for the

0 1+w, -2x k-2w, +kw, -2kx
FDI case) with respect to k, is e _ he - fe he . For

ok 3k 3K?

0
Wi, W, X € (0,1) and k> 1, it applies that % >0, meaning that (as expected) as

the productivity of the f firm increases, the output of the f-firm increases too (and so
its profit).

It follows that the f-firm's relative technological advantage (k) over the h-firm
can render the f-firm dominant in the home market despite the fact that f-firm
always faces extra costs (c or x) to serve this market. On the other hand,
nonetheless, it, in either instance, depends on the wage contract whether the f-
firm's cost per efficient unit of labour would be low enough so as to make F.D.I. the
f-firm's optimal strategy.

The price that will be set in the market in the exports (FDI) case is:

W tK (1w +X) ( w +k (@ Hctw,)
? 3k ' 3k

The partial derivative of the price relative to k, is

B ok 3k 3 K2

Op, 1w X Wi K (14w, +X) ap, _1¥crw, Wy tk(L+chw,, )
ok 3k 3Kk? '

Both partial derivatives of the price relative to k are negative for
W, ,W,, X, C € (0,1) and k > 1, meaning that as the productivity of the f firm

increases, the price in the market decreases in any case (exports or FDI).
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Let us therefore proceed to Stage 4 of the game. By virtue of the previous
stage and the maximization of the arguments [1]-[6], the following wages are

specified:

For the exports case:

_ -16kwy, -4 b(We, +K (1-2W,, +X) ) +b? (2w, +k (-1+2x))

15
Hine (-16+b7)k 1)
_ 16wy +b(8 Wo, +K (-4 (14w, -2x) +b (-1+2w,, -x))) (16)
er - 16 + bZ
For the FDI case, under DB:
b(-4-b+2(-2+b)c)k+2(-2 +b)(b+4 k)w
W, = ( (-2+b)c) (2 )( ) Wo 17
(-16 +b?)k
_-b(4+b+(-8+b)c)k+2(-2+b)(4+bk)w,, 18
Wfdb - (‘16 + bZ) ( )
For the FDI case, under CB:
Whep = D+ 2 Wy, - Wy (19)
2
Wbe_ZWOh-b((-1+c)k+w0h) (20)

2
Replacing [15]-[20] into [11]-[14] and solving the game, we have the

following final output:

The Exports Case:

2(-2 + b) Wy, +k (-4 (1w, + X ) +b (-1+2w, +2x))

Pe = 3k (-4+b) -

0 2(.2+b)(.2(-2+b)w0f +k (4-8w g, +b (14w, -2x)+4x)) (22)
3Kk(-16 +b’)

o 2(-2+b)((-8+b)wof +k (4+b+4w,y, -2bw0h+(-8+b)x)) 23)

3k(-16 + bz)

Page 24 / 187



4(-2+b)° (-2(-2+b) W +k (4-8W,, +b (1w, -2X) +4x))
9Kk? (-16 +b?)’

(24)

4(-2 + b’ ((-8+b) Wy +k (4+b+4w,, -2bWy, +(-8+b) X))
9 k?(-16 + b?)

(25)

o 2b(2-b)(-2(-2+b)wof+k(4-8 W:h+b(l+WOh -2X)+4X))2 .
3 (-16 +b*) K’

20 (2-D)((-8+b) Wi, +k (4+b+4w,, -2bw,, +(-8+b)x))
3(-16 + b?) k2

Uy, =

e

(27)

Where

pe the price,

Gres Qe the output (quantity) of h-firm and f-firm respectively,
Prye, Prs the profits of h-firm and f-firm respectively,

Une, Use the utility of home / foreign union

at the export case.

The F.D.l. case under decentralized wage bargaining:

(-4-b+2(-2+b)c)k+2(-2+b) (1+k ) w,,
3k (-4 +b)

Pap = (28)

2(-2+b)(-2(-2+b) Wy, +k (4+b+4c-2bc+ (-8+b) Wy, ))
3k (-16 +b?)

Qpap = (29)

2(-24) ((4+b+ (-8+b)c)k+ (B +b+4k-2bk)w,, )
3k (-16 + b?)

Uigp = (30)

4(-2+b)’ (K (4(L+c-2wg, ) +b(-L+2cw,, ) +2(-2+b)w,, )

)
Hi™ 9Kk? (16 + b? )’
)c)

(31)

4(-2+b)" ((4+b+(-8+b)c) k+(-8+b+ak-20k) Wy, )
Ok? (-16 + b?)’

Iy, = (32)
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2b(2-b)(-2(-2+b) Wy, +k (4+b+ac-2bc+(-8+D) Wy, )

U . =
" 3(-16 +b?)° K?

2b(2-b)(-2(-2+b) Wy, +k (4+b+4c-2bc+(-8+b)wy, ))

e 3 (-16+b?)° K’

Where

Psav the price,

Qndbs Gfap the output (quantity) of h-firm and f-firm respectively,
Prygp, Prsap the profits of h-firm and f-firm respectively,

Unab, Usap the utility of home / foreign union

at the F.D.I. under decentralized wage bargaining case.

The F.D.l. case under centralized wage bargaining:

_(2-b)wy, +k(-b(-2+cHwy, ) +2(1+cHw,, )

pcb_ 6 k
~ (2-b)(k(1+c-2wy,)+wy, )
thb - 6 k
(-2+b)(k (-1+2c-wy, ) +2wy, )
qfcb = 6 k
(-2 +b) (K(1+c-2wg, ) +Wo, )’
o = 36 K2
(-2+b)’ (-2, +k (1-2c+wy, ))’
M= 36 K2
U — b(-2+b)(-1+wq, )(k (1+c-2wy, )+ W, )
hch — 12 k
b(2-b) ((-1+c) K+w, )( k(-1+2c-Wy, ) +2w, )
Yo = 12K

Where

Pseb the price,

Qnebs Qfcb the output (quantity) of h-firm and f-firm respectively,
Prucy, Pricy the profits of h-firm and f-firm respectively,

Uhet, Usep the utility of home / foreign union

(33)

(34)

(35)

(36)

(37)

(38)

(39)

(40)

(41)
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at the F.D.I. under centralized wage bargaining case.

Stages 3 & 2 do not have any new outputs, other than the ones from the last
two stages. Let us therefore proceed to stage 1 of the game. The social welfare
results from the aggregation of the utility of the home union, the utility of the
foreign union (only in the F.D.l. case) the profits of the h-firm and the consumer

surplus. Thus, the derived social welfare - in any instance - appears to be as follows:

-(-2+b) Wy, " +2(-2+b ) kwo, (W, X )+
2(-2
S (20 K (44D-By, 20We, +6W,”+2(-24D)Wo,x-(-2+ D)) |
A 3k? (-16 +b?)

-(2(4+b)" +(-8+b)b(4+b)c+(16+b(24+(-0+b)b))c?|?

4(-2+b)| +

~—

b? (4+c(18-22k)) +16b (2+c(-3+k)) +32¢(-1+k) +64k+
w
b*(-L+k+c(-2+3 k)) "

(43)
[bf' (-1+k) (-1+2K) +b2(9-11(-2+k)k)+8b(3+(-2+k)k)+]w )

16(1+k(-2+3k)
SW,, = 5
3Kk*(-16 + b?)
ot (4+2¢”+b(2+c(-4+3c)) ) K*-2K (b(2+¢(-3+k)) +2c(-1+k) +4k )wy,
( +(2+3b-2(2+b) k+ (6+b) k? ) w,,’ (44)
SW,, = :
24k
Where:

SWe the social welfare in the exports case
SWdb the social welfare in the F.D.l. under decentralized wage bargaining

SWecb the social welfare in the F.D.I. under centralized wage bargaining

1.2.5. Solvability conditions of the model.
At this point, we check under which conditions the model has internal
solutions. Due to the mentioned normalizations as well as model’s assumptions, the

parameters range as follows:

w,, €(0,1), Wy €(0,1), be(0,1), ce(0,2), xe(0,1), k>1
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Additionally, the quantities and the wages must be greater than zero - in any

instance. After the proper calculations, we conclude to the following restrictions:

r B - \
0 1
(8-b) W -k (4+Db+(-8+b)x) A+b)k+2(2+b)w, +2 (-2 +b) kx
(4-2b)k (8+Db)k
b(2(-2+b)wof+k(4+b+4x-2bx)) -k(4+b+4c-2bc)
(b-2)8k 4+b(-2+k)-8k
Max< (4-b+2(-2+hb)c) bk > <Wgp< Min < k(L +c) >
2(2-b)(b+4Kk) 2k-1
16w, +b (-8w, +k(4+b+(-8+b)x) _(4+b+(_8+b)c)k
®-22bk 8+4k+(L-2 Kb
b(4+b+(-8+b)c)k K(1-20)
2(-2+b)(4+bk) 2k
- J - /
e N s N
0
(4+b(1-2x)+4x) K
2(-2) 1
Max <W, <  Min
< (16+(4+b)b) k s of < 1-x)k s
2b(-2+h)
«(8+b) ((1+x) bk
8(2-b)
G / g J
e A
1
0 <b< Min 2 4 1+k(1+X) L
(1-2 x)k-2
. 7

The model must be solved computationally to obtain results, due to its

complexity. However, for a certain range of values, the following analysis sustains.

1
For the purposes of this analysis, we assume the following restrictions: 0 < X <=,

2
1-2x

0<c<% , 1<k < €(2,4x), we

2
. And finally, since x G[O,ij:
X 2

can reasonably accept (assuming no great productivity differences between the two

firms) that: 1<k <2,
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1.2.6. Optimal Strategies

In this section, we examine the formulated optimal strategic choices of each
agent under alternative wage-bargaining structures in the host country. If it proves
that, the f-firm, unions and the social planner, have no incentive to deviate from the
suggested market’s setup, its institutional component (e.g. DB or CB) can be
characterized as part of the Nash equilibrium, and it is only then that inward FDI
would emerge in equilibrium. Otherwise, exports would be accommodated in the
host country in the equilibrium.

Starting with f-firm’s choices, let us first assume that the wage-bargaining

structure in the host country is DB and, by backward induction, the derived optimal
output functions appear as above (section 1.2.4). Since II= q2 in Cournot

competition - and under the constraint in §1.2.5. - the f-firm will choose either F.D.I.

(under DB) or Exports, depending on where its output is greater. Subtractingq,, (30)
from q,, (23) and simplifying, we conclude to the following:
o if Wy, >Ch =Wy +(X-C) K= O > gy,

o if Wy <CL =Wy +(X-C)K= 0 <0

Interpreting this conclusion, we conclude to:

w W
U > Oty = Won - W > (X-C) K :>C+T°h>x+—k°f and
w w
U <Oy = Wgy - Wy <(X-C)k = C+—kOh <x+_k°f

If the sum of the FDI’s associated unit cost plus the unemployment benefit in
home country under effective labour is less than the sum of the Exports’ associated
unit cost plus the unemployment benefit in foreign country under effective labour,
then the institutionalization of Decentralized Wage Bargaining in home Labour

Market will induce FDI.

The previous statement nominates decentralized bargaining regime as an

institutional formation that can — under circumstances — effectively induce FDI.
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However, we must stress out here that the above condition although necessary, yet
is not sufficient, due to the strategic choices of the other agents in the game.
Interpreting the above conclusion, f-firm will face
- unit cost ¢ and unemployment benefit wy, for the FDI case
- unit cost x and unemployment benefit w for the Exports case,
counting in its productivity k as well. As it is proven, f-firm will examine only the
associated costs (unit cost and the unemployment benefit under effective labour) in
each case, in order to serve the home market via FDI or via Exports.
Thereafter, we continue comparing exports case to FDI under centralized

bargaining regime. Subtracting q,, (37) from q (23) and simplifying, it proves
that:

b? (k—2ck)—32wq+32k (c—x)+4b (k-+wyp+kx)
—b*k+2b*—32+8bk

® (fe = Qfcho = Won > (T

b (k—2ck)—32wq+32k (c—x)+4b (k+wyp+kx)
—b*k+2b*—32+8bk

® (fe < (fch = Woh < (Tp =

Meaning  that, if wg, is less than a  critical value

_ b%(k—2ck)—32w+32k(c—x) +4b(k+wo+kx)
—b*k+2b"—32+8bk

serve home market via FDI under centralized bargaining regime over exports and

cry , then f-firm will choose to

conversely.

Finally, subtracting q,,, (30) from q,, (37) and simplifying, it proves that:

4k+bk+4ck—-2bck
—4+2b+8k—bk

4k+bk+4ck—2bck
—4+2b+8k—-bk

® (fdb -~ Qfcb > Woh < C13 =

® (fdb < qfch = Won > (T3

Interpreting the above lines, if wgy, is less than a critical value cr3 =

4k+bk+4ck—-2bck
—4+2b+8k—bk

, then f-firm will enjoy greater market share, and thus profits, in

FDI under decentralized bargaining regime over FDI centralized bargaining regime

and conversely.
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For any values of the parameters as cited in 1.2.5 section, it is proven that

__ 4k+bk+ack—2bck

o b? (k—2ck)—32wop+32k (c—x)+4b(k-+wos+kx)
3 7 _a+42b+8k-bk )

—b*k+2b%—32+8bk

> =Wy +(X-C)k>cr, =

Summarizing, we sort the profits of f-firm (higher the greater, lower the less),

depending on the value of wyy, in each case to the following matrix:

0 cr cr cr 0.5
WOh 2 1 3
) ] B Qtdb Qtdb Qe Qte
Ranking of f-firm quantities
(the higher, the greater) C|fcb qfe qfdb chb
Qe Qtcb Qtcb Qtdb
From the examination of the matrix above, we come to the following
conclusions:

Proposition 1

b? (k—2ck)—32wo+32k(c—x)+4b(k+wo+kx)
—b’k+2b°~32+8bk

If wop is low enough (less than cr, = ), then any
institutional arrangement of labour market is insufficient to deter FDI. If on the other
hand woy is great enough (greater than cr, = Wy + (X - C) K), then any institutional

arrangement of labour market is insufficient to induce FDI.

Notice that, if wg, ranges from zero to cr,, then f-firm’s quantities in each
case of FDI (either under centralized or under decentralized bargaining) are greater
than the quantity in exports case. Thus, f-firm will accommodate home market via
FDI, in any case. Once again, if wgy is greater than cr;, then f-firm’s quantity in
exports case is greater than the respective ones in any case of FDI (either under
centralized or under decentralized bargaining). Thus, f-firm will eventually choose to
serve the home market via exports.

Let us now proceed with unions’ strategic decisions. Labour unions will
either stay decentralized or will coordinate and bargain their wage in a centralized
regime with the firms. Obviously, centralized bargaining regime is an option only in

case that FDI emerges. As mentioned above, both unions’ utility must increase with
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centralized bargaining (vs DB), else unions will have an incentive to decline from the
coordination. In case that any unions’ utility decrease after the coordination, that
union will be motivated to decline and thus decentralized wage bargaining will
emerge.
Regarding home union, we first examine its utility under exports case versus
FDI under DB case. Abstracting Upqgp (33) from Upe (26), we conclude to the following:
o if Wy >cr =W, +(X-c)k= U,, <U,,

o ifWwy <cr=wy+X-c)k= U, >U.,

Therefore, if woy is low enough, less than Cr, =W, + (X - C) K, we conclude

that U,, > U, . So, for home union, the FDI under decentralized wage bargaining is

rather damaging in comparison to exports case, meaning that home union has
incentive to prevent FDI under DB with its choices.

Note that, regarding exports versus FDI under decentralized wage bargaining
case, f-firm and home union have exactly opposite behaviors; if wgy, is less than cr;,
then f-firm will choose to serve home market via exports, while home union would
prefer FDI under DB to emerge.

Continuing with the comparison of FDI under decentralized wage bargaining
versus centralized wage bargaining regime, and abstracting Une, (40) from Ungp (33),

we obtain the following results:

b(b-2) [ k (Wg,-1) ( K (1+c-2wy, )+ Wy, )+ (8(-2(b-2)w, +k(4+b+4c-2bc+(b-8)wy,))°) ]

(-16 + bz)2

Upgp U = 12 K2

Since 12k*>0 , b(b - 2) <0 and for Wy, < 5

[k (Wou-1)(k (L+c-2Wg )+ W )+(8(-2(b-2)w0h+k(4+b+4c-2bc+(b-8)w0h))2)J> o+ We conclude to

(16 + b?)’

Upgp <Upgs )
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Finally, let us compare home union’s utility under exports and FDI (CB) case.

Abstracting Upp, (40) from Upe (26) and simplifying, we conclude to the following:

U —Up, =
(2~ 16)2 K(Wop-1) (K (1+€-2wg, ) + Wy, )-8(-2(0-2) Wy +k (4-8W g, +b (1w, -2 ) +4x))2 <0=
Uhe < Uhcb

Proposition 2:

In case that FDI emerges, home union will prefer to coordinate with the other union

in order to bargain their wages under a centralized regime.

The analysis above reveal that centralized wage bargaining appears to be an
optimal strategy for home union in each case. Summarizing the choices of home
union, we sort its utilities (higher the greater, lower the less), depending on the

value of wgy, in each case to the following matrix:

0 cr 0.5
Woh ’
»
>
} o Uheb Uheb
Ranking of h-union’s utilities
he higher, th
(the higher, the greater) Uhe Uhdb
Uhdb Une

Regarding f-union, it exists only if f-firm will accommodate home market via
FDI. Therefore, we check if foreign union has an incentive to coordinate with the
home union. Abstracting U, (41) from Usgp (34), we conclude to the following:
Usab — Ut

(=2 + b)b(((—1 + )k + wOh) (k(=1 + 2¢ — wOh) + 2wOh) —
- 12Kk2

8((4+b+(—8+b)c)k+(—8+b+4k—2bk)w0h)2)
(—16+b2%)2
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Given the complexity of the model, no solid strategy can be revealed, as the

model must be solved computationally to obtain solutions®. Nevertheless,

constraining ¢ € (0,0.25)7, we observe that applies Uggp, < Ugep-

Finally, in order to rationalize social planner’s choices, let us examine how

social welfare formulates in each case. Dividing SW, (42) by SWg, (43), it can be

SW
proven that —=
SWap

<1 - SW, < SWyp. In the same way (abstracting SW,, (44) from

SWe (42) and SW,, (44) from SWy, (43)) it proves that it also applies SW, < SWy,,

while SWy, < SW,. Proposition 3 summarizes.

Proposition 3:

FDI proves to be social optimal frame rather than exports regime. Within FDI frame,
centralized wage bargaining regime will yield greater social welfare rather than

decentralized wage bargaining setup.

1.2.7. Subgame perfect equilibrium (S.P.E.)

Summarizing all the above, we can illustrate all strategies in the following

matrix:
0 cry cry cr3 0.5
Woh
SWep SWep SWep SWep .
et tegrenen SWap SWap SWip SWyp,
SWe SWe SW, SW,

6 Simplifying the above expression,
_ itk e (1, 256—320b+64b2—b4—(—16+b2)\/2526—384b+160b2+b4
2(128-128b+32b?)
roots of the formulated trinomial, then
(@) for 0 < Woh < Xq &X2 < Woh <05 > deb < Ufcb
(@) for X1 < Woh < X > deb > Ufcb
. 256-320b+64b%—b*—(-16+b?)\/256—384b+160b2+b*
- ke 2(128—128b+32b2)
roots of the formulated trinomial, then
(@) for0 < Woh < Xq &Xz < Woh <05 > deb > Ufcb
o forxy < wop < X3 2 Uggp < Usgp
’ The restriction is made for the analysis purposes and for better understanding of the game flow.

), and considering as x; and x, the

,2), and considering as x; and x, the
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, ) B Qtdb Qtdb Qe Qfe
Ranking of f-firm quantities
(the higher, the greater) C|fcb qfe qfdb chb
e Qfcb fcb Ofdb
, - Uhch Uhch Uhco Uhco
Ranking of h-union’s utilities
(the higher, the greater) Uhe Uhe Uhdb Uhdb
Undb Undb Uhe Uhe
Ranking of f-union’s utilities
Uscp Uscp Uscp Urcp
(the higher, the greater)
Urdb Urdb Usdb Usdb

Given the complexity of the model and the restrictions mentioned, we

proceed with the examination of the Subgame Perfect Equilibria (SPE).

Proposition 4: SPE 1

If won € (0, cry, =

accommodate home market via FDI. The labour market will auto-regulate to

b2(k—2ck)—32wqr+32k(c—x)+4b(k+wr+kx)

—b2%k+2b2%2-32+8bk

), then f-firm  will

centralized wage bargaining regime, maximizing that way the social welfare.

Analyzing the optimal strategies of each agent
comparatively, let us first approach f-firm’s alternatives.
As mentioned above, since wy, is low enough, f-firm’s
profits under FDI is greater than profits under exports in
either case (either
bargaining regime). Therefore, the optimal choice of f-
firm is to serve the home market via FDI.
centralized wage bargaining regime finally emerges in

home’s labour market, f-firm will still enjoy greater

decentralized or centralized

Woh

Cry

Runking of social welfare

(the Righer, the greater

SW,

SWip
SW,

-]

Ranking of {-firm quantitie:

(the Bighar, the grester

Qigw

Qfch

Qte

Ranidng of Frunion’s utilities

(the Figher, the Jrester

Uhrb

Uhe

U

Rarking of f-unicn's wilities

(the higher, the greater

Usen

Usgn

profits versus the exports case. Unions will coordinate and bargain their wages under

centralized regime, since they both enjoy greater utility in this case, rather than

decentralized bargaining. Social planner will let labour market to auto-regulate, as

this proposed equilibrium maximizes social welfare. Since no agent has any incentive

to decline, the proposed equilibria consists a Nash subgame perfect equilibria.
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Proposition 5: SPE 2

b?(k—2ck)—32wq s +32k(c—x)+4b(k+wf+kx)
—b2k+2b2-32+8bk !

If Won€ (crz = cry = Wy +(X-0) k), then
FDI will finally emerge. Social planner will legislate (impose) decentralized wage
bargaining regime — in contrast to unions’ interests — in order to ensure the

maximization of social welfare.

Interpreting the lines above, f-firm will serve

cr; cry
the home market via FDI only in the case that
home’s labour market is adjusted to decentralized SWep,
Rriing of social weltane
iNni H H . ’ [the hagher, the greater) Sw,db
wage bargaining regime; otherwise, f-firm’s second SW.
[
best choice is exports. Since FDI under CB is a non- P P— Qe
the higher, ¢ ter Qi
(1R hagher, The grester)
feasible option, home union will choose centralized b
Ures
bargaining aiming to a dual purpose; first to deter || ™ """ Une
. - Ubar
FDI and second to enjoy second-best utility (the one |[Frmeree s U
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Subgame Perfect Equilibria.

Proposition 6: SPE 3

If won >cry = wor + (x — ¢) k, then f-firm will serve home market via exports. As

mentioned in Proposition 2, in this case, any institutional arrangement of labour

market is insufficient to induce FDI and thus social planner must seek for an

alternative institutional tool to induce FDI.

cry cry 0.5
. .ope . WOh
In this last proposed equilibria, FDI appears — W SWo >
R — SWap SWa
as a less profitable choice for f-firm. F-firm will serve SW, SW,
. Qi Qie
. . . ; Nighes, O Qsdb Qich
the home market via exports in any instance, P P
Ranking of hounion's utilities Uh‘h Uney
maximizing its profits. The institutional arrangement il LLJJm LLJ,"B'
he he
. . . . . . . Ranking of f-uni aiivies U U
of labour market in this case is insufficient to induce || weeesee T o

Page 36 / 187



FDI, and thus union’s utility and social welfare will adjust to their minimum values. In

order FDI to emerge, the social planner has to find an alternative institutional tool.

1.2.8. Conclusions

In this section, we have examined whether enforcing a particular unionization
structure in a host labour market is an effective policy tool in order to induce or
deter inward FDI. Our analysis diverts from previous works [see, e.g., Vlassis (2009)
and the references therein] in two major aspects. First, we have considered the
home union’s choice about the domestic unionization structure as a strategy to
deter or accommodate inward FDI at the union’s best interest. Second, we have
inbuilt to our model the concept of the home union’s reservation utility under the
centralized unionization structure and the ensuing wage bargaining regime.

We focused in a union-oligopoly context interpreting the optimal equilibria
may arise from any possible policies of a benevolent social planner. Furthermore, we
investigated the circumstances under which the institutional arrangements of labour
market (decentralized versus centralized wage bargaining) consist effective policy
tools to induce or deter FDI.

Given the complexity of the model, we applied extended restrictions for the
values of the parameters, and consequently the results - although applied - are not

widely applicable.

Through our analysis, we provided a consistent model as an analytical tool,
which combines the strategies and the goals of all agents (f-firm, unions, social

planner) and analyze all possible equilibria.

Our findings suggest that the institutional arrangement of labour market may
be insufficient to induce (if wgn>cri) or to deter (if wgn<cry) FDI. In other cases
(wone (cry, cry)), institutional arrangement of labour market proves to be an efficient
policy device to induce FDI and maximize social welfare, even in contrast to unions’
objectives. While in other cases (wgn<cr;), the social planner should let the labour

market to auto-regulate itself, gaining the maximum social welfare.

Page 37 /187



Furthermore, FDI appears to be social welfare maximizing rather than exports
regime. We should also stress out that centralized wage bargaining regime

maximizes not only unions’ utility, but social welfare as well.

Notwithstanding, it is most possible that we revealed only some of the
possible SPE, due to the complexity of the model and the extended restrictions we

assumed in our effort to illustrate the flow of the game.

In the next 2 sessions, the model is properly adjusted in order to focus our
analysis on the role of unit cost (c or x) and the reservation wage / unemployment

benefit (wp) in the final equilibria.
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1.2.9. Appendix

1. Solving the Model

Using backward induction, we first begin from the last — 5™ — stage of the game,

Cournot competition.
For the exports case, the definition of the functions:

- pe =1-—(qhe + gfe)
- prhe = (pe — whe)ghe
- prfe = (pe — (wfe/k) — x)qfe

From the expressions above, we extract the reaction functions:

- ghe—- %(1 — gfe — whe)

k—kqghe—wfe—kx

- qgfe—- T

Solving the system of reaction functions, we obtain the results for the last stage of

the game:
k+wfe—2kwhe+kx
he =
qhe = 3k
k—2wfe+kwhe—2kx
fe =
qte = 3k
(wfe+k(1—-2whe+x))2
- rhe =
p 9k?2
(—2wfe+k(1+whe—2x))?2
- rfe =
p 9k?2
__ wfe+k(1+whe+x)

3k

Proportionally, for the FDI case:

- pf=1—(qhf+ gff)
- prhf = (pf — whf)ghf
- prff = (pf — (wff/k) — ¢)qff
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Reaction functions:

- th—>§(1 — gff — whi)

k—ck—kqghf—wff

- qgff - ”

Solving the equation system above:

—k—ck—wff+2kwhf

- oart=- 3k

. gff=-— _k+26k+32]:vff_kwhf
- prhf= (Wff"'k(l;-kcz—zwhmz

- prff = (_ZWff+kSk—220+whﬂ)2
. pf = WHkQrcrwhD

3k

Continuing to the 4" stage of the game, we determine the wages in each instance.
For the exports case, the wage bargaining is expressed by the following expressions:
- Bhe = ((whe — th)qhe)b - prhe*=»
- Bre = ((wfe — wOf) (qfe/k))b - prfe(t=P)
Taking first order conditions and solving the equation system, we obtain the wages:

—16kwOh—4b(wO0f+k(1—-2w0h+x))+b? (2wOf+k(—1+2x))
(-16+b3)k

- whe =

wfe = —16wO0f+b(8wWOf+k(—4(1+w0h—-2x)+b(—1+2w0h—X)))
- ~16+b2

Substituting the wages:

__ 2(=2+b)(—2(-2+b)w0f+k(4—8wO0h+b(1+w0h—2x)+4x))

- ghe= 3(-16+b2)k

i fo = 2(=2+b)((—8+b)WOf+k(4+b+4w0h—2bwOh+(—8+b)x))
qte = 3(-16+b2)k

i he = 4(=2+b)?(—2(~2+b)WOf+k(4—8wOh+b(1+WO0h—2x)+4x))>?
prhe = 9(~16+h2)2k?2

. prfe = 4(=2+b)%((—8+b)WOf+k(4+b+4w0h—2bwOh+(—8+b)x))?

9(—16+b2)2k?
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_ 2(=2+b)wOf+k(~4(1+WOh+x)+b(~1+2w0h+2x))
- 3(—4+b)k

- pe

For the FDI under decentralized wage bargaining, the wage bargaining is expressed
by the following expressions:
- Bhap = ((whf — WOh)th)b - prhf 1=0)

- Buap = ((wff — wOh)(qff/K))" - pref—+)

Taking first order conditions and solving the equation system, we obtain the wages:

4kwOh+b(k(1+c—2wO0h)+wff)
4k

- whf-

- wif - = (4wOh + b(—2wOh + k(1 — 2c + whf)))

Substituting the wages:

2(=2+b)(—2(—-2+b)WOh+k(4+b+4c—2bc+(—8+b)woh))

© ahdb= 3(-16+b2)k

- qfdb = 2(—2+b)((4+b+(—83-;11)166)-?2-2()—k8+b+4-k—2bk)w0h)

- prhdb = 4(_2+b)2(k(_4(1+C_ZV\;(EE);T;;)Z;_WO}]))H(_2+b)WOh)2
- prfdb = 4(—2+b)2((4+b+(—:(tbl);il;:)(z—ks;bﬂk—zbk)woh)z

- pdb= (=4—b+2(-2+b)c)k+2(-2+b)(1+k)w0h

3(—4+b)k

For the FDI under centralized wage bargaining, the wage bargaining is expressed by

the following expressions:

- Bhen = (Uhc + Ufch + T,)P - prhf =2) = (((whf — woOh) - ghf) + ((wff — wOh)(qff/k)) —

b
((Wff — woh) (%W))) . prhf(l—b)
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- B = (Uhe + Ufch 4+ Tp)P - prif-b) = (((whf— woOh) - ghf) + ((wff — wOh)(qff/k)) —

((whf — won) (“TW‘“)))D . prf-b

Taking first order conditions and solving the equation system, we obtain the wages:

- whcb =2 (b + 2wOh — b wOh)

- wfcb = > (bk — bck + 2w0h — bwOh)

Substituting the wages:

_ (=2+b)(k(1+c—2w0h)+woOh)

- ghcb =

6k
_ (=2+b)(k(-1+2c—w0h)+2wO0h)

- gfcb = ok

_ (=2+4b)?(k(1+c—2w0h)+wO0h)?
- prhcb = 26rz

_ (—2+b)?(—2wOh+k(1—2c+wO0h))?2
- prfcb = Sen?
) pCb __ —(=2+b)wOh+k(-b(-2+c+w0h)+2(1+c+w0h))

6k
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1.3. Union Structure and Inward FDI Focusing on Unit Cost Factor Analysis

1.3.1. Abstract

In a union-duopoly strategic context, we explore the endogenous determination and
the effects of the unionization structure in a market facing the possibility of inward
foreign direct investments (FDI). Our findings suggest that, if the foreign firm's unit
cost under exports-x is lower than its unit cost under FDI-c, then the domestic
unionization structure is irrelevant with FDI decisions. If on the other hand c is lower
than x, yet high enough, inward FDI will be — optimally in terms of social welfare -
deterred in the equilibrium, so long as the domestic labour market is left to auto-
regulate to a centralized union structure, hence, to a centralized wage bargaining
regime. If however c is low enough, then a benevolent social planner will have to
enforce decentralized union structure and wage bargaining — optimally inducing or
accommodating inward FDI — in contrast to the domestic union’s best interest which
would have otherwise — sub-optimally led to a centralized union structure/wage

bargaining regime.

1.3.2. The Model

The model’s framework herein follows the corresponding structural model.
Since we focus in the role of firms’ unit costs, we normalize unions’ bargaining power
(home and abroad) to one (monopoly unions) and the reservation wages to zero.
Although this modified model leads to a new equilibrium, the qualitative findings
remain forceful, while they reveal the role of unit cost in inducing or deterring FDI.

Consider a homogeneous good sector where two firms, a home firm (h-firm)
and a foreign firm (f-firm), are competing in the home market by adjusting their
guantities. The f-firm may either produce its quantity abroad and serve the home
market via international trade or produce and sell in the host country via FDI. If the

f-firm chooses international trade (FDI), then f-firm will face a unit cost x (cf. In

& According to Vlassis’ (2000) terminology, “c formally represents coordination and control costs,
assumed to be constant per unit of production, which are incurred when the f-firm runs local
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either case, the f-firm will face a sunk cost (say F) made up by building a plant to
serve the home market, which for simplicity is normalized to zero.” Production
everywhere exhibits constant returns to scale and both firms possess Leontief
technology. Therefore, provided that its capital stock is sufficient to produce the
good, each firm effectively needs to adjust only its labour input in order to adjust its
output. Following Hymer (1960), it is moreover assumed that the f-firm enjoys a
technological advantage over the h-firm, hence, the production function of the h-
firm (f-firm) is of the form: Q,, = Ly, (Qn, = kLy; k > 1), where Q; (L;) denotes output
(employment) of i firm. Whilst, keeping things as simple as possible, the inverse
market demand is defined to be of the simple linear form, P(Q) = 1 — Q, where Q
stands for the aggregate output (Q=Q + Q).

Consider next that the labour market is unionized both at home and abroad:
Ex-ante, there is one union in the host country (the home union) and one abroad
(the foreign union). Given risk-neutral fixed membership and immobile labour in
both markets, and assuming utilitarian behavior under zero reservation wages, each
union aims to maximize U;(w;, L;) = w;.L;, where w is the wage argument and L
stands for employment with the i firm (i=h, f). We also assume that unions possess a
bargaining power of one (zero) during the negotiations over the wage (employment),
acting as quasi-monopoly unions. Ex-post, and given the possibility of inward FDI, it
then follows that, if the f-firm decides to serve the home market via exports, then
the home firm-union pair and the foreign firm-union pair will naturally negotiate
over firm/country-specific wages hence, the unionization structure and the wage
bargaining regime would both be de facto decentralized across countries/firms. In
case, however, the f-firm via FDI locates its production in the home country, then —
in the absence of any legal/institutional constraint, and given the irreversibility of
the f-firm’s decision (due to the FDI sunk cost) — the home workers/prospective
employees in the h-firm and/or the f-firm will have two options: Either to remain

members of one (i.e., of the existing home) union, and jointly negotiate wages with

production. These costs arise from cross-border differences in (other than the labour market’s)
legislation, taxation, language, work ethics, personnel procedures etc. Respectively, x represents
(constant) export marketing costs per unit of sales, made up of transport, packaging, insurance, tariffs,
etc”.

° We assume a symmetric F in both cases (a plant for exports or a plant for FDI), therefore the
normalization of F to zero will not affect the equilibrium.
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both the h-firm and the f-firm (centralized union structure/wage bargaining), or to
split in two separate unions that will enter into wage negotiations independently
with the f-firm and the h-firm (decentralized union structure/wage bargaining). As
we show later on, this speculative possibility on the part of the home union of an ex-
post adjustment of the unionization structure and wage bargaining may in turn raise
the need for active institutional intervention in the labour market: In its absence, the
f-firm may, sub-optimally for social welfare, yet at the home union’s best interest, be
deterred to settle production in the home market. Whilst, by enforcing the necessary
unionization/wage bargaining structure, a benevolent social planner may optimally
induce inward FDI, even if that proves to be sub-optimal for the home union.

The sequence of the events unravels as follows:

Stage 1: A benevolent social planner — if needed — establishes (or reforms)
the unionization/wage bargaining structure at home so that to maximize social
welfare. The social planner’s decision may be in accordance or in contrast to the
home union’s goals, given that the latter do not always coincide with the socially
optimal strategies. Therefore, using the unionization structure as a policy tool, the
social planner may sometimes leave the labour market to optimally auto-regulate,
whilst under different circumstances she/he must issue labour market legislation and
enforce a particular unionization structure. Also, in some cases she/he may have to
accept the second best regarding social welfare, while in other cases she/he may be
unable to induce or deter FDI, and she/he will consequently be bound to find an
alternative policy tool. In any instance, the social planner’s criterion is as follows:

Max SW {= pry, + Up, + Us + CS} (1)
Where, SW stands for social welfare, pry, stands for the profits of h-firm, U; stands for
the utility of (sub) union i (i.e., the utility of the home union’s members who would
respectively be employed by firm i=h-, f-) and CS stands for consumer surplus. Note
that U, and Us are separately considered into the calculations only if the f-firm
chooses to settle in the host market via FDI.

Stage 2: Given the labour market institutional resolutions in the host country,
the f-firm decides to serve the home market via either exports or FDI, its goal being

to maximize its profits, defined as follows:
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q w
Max{prf=P-qf—wf-?f—x-qf=(P—Tf—x)-qf} (2)
Where, prystands for f-firm’s profit, g5 stands for f-firm’s quantity and wy is the f-

firm-specific wage bargain.

Stage 3: Given the labour market institutional resolutions, and the f-firm’s
irreversible decision to settle (or not) its production plant in the host market, firm(s)
and union(s) bargain over wages. The optimal wages in all candidate equilibria are
defined as follows:

(i) Exports Case:

optimal (3)

arg max {Wpe * qne} —— Whe
qfe optimal (4)

arg max {er ' T} e er

Where, wpe ) stand for the home (the foreign) union’s bargained wages, and gpe ()

is the home (the foreign) firm’s output.

(ii) FDI under Decentralized Union Structure/Wage Bargaining Case:
optimal (5)
arg max {Wnap * qrav} — Whan
qrap) optimal (6)
arg max {Wfdb . T} _— Wfdb

Where, Whap rap) is the wage bargain for the domestic (sub) union of workers who
find employment with the home (the foreign) firm, and gnap (a5) is the output of the
home (the foreign) firm, under FDI and a decentralized union structure/ wage
bargaining regime.

(iii) FDI under Centralized Union Structure/Wage Bargaining Case:

9rch optimal 7

arg max {thb "Gneb T Wreb T - Ufmon} — Wheb )
9rch optimal 8

arg max {thb “Gneb + Wrep P u hmon} — Wrep (&)

Where, Wpep () is the wage bargain for the domestic union workers who find

employment with the home (the foreign) firm, gue (rs) is the home (the foreign)

Ufmon(hmon)

firm’s output, and stands for the domestic union’s (reservation) utility, in
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case that the negotiations with the home (the foreign) firm fail, under the
centralized union structure/wage employment regime.*

Stage 4: Firms compete a la Cournot in the home product market. That is, for
any output level of its rival firm, each firm independently adjusts its output so that to
maximize its profits:

Max{pry, = P(Q) - qn — Cr(qn) } (9)
Max{pry = P(Q) - qf — C¢(qy) } (10)
Where, the cost functions Cuy are later on explicitly defined according to the

outcomes of the previous stages.

1.3.3. Unionization Structure and Wage Bargaining, International Trade and FDI

In this section, we examine whether, under the possibility of inward FDI, the
domestic unionization/wage bargaining structure can be effectively used as a policy
tool in order to maximize social welfare at home. Using backward induction (to
ensure subgame perfection), we first obtain the considered (i)-(iii) candidate
equilibria, and figure out in each the range of values for all structural parameters
that ensures consistent (internal) solutions for all endogenous arguments. We
subsequently explore all possible Nash equilibria, by investigating if there is any
motivation, on the part of any of the involved agents, to deviate from the

(considered) candidate equilibrium.

Solving the model.

Starting from the (last) Stage 4, where Cournot competition takes place,
using the (simultaneous and independent profit maximization) first order conditions,
we derive the rival (h and f) firms’ reaction functions and, by those, their optimal

outputs and profits, in each instance™.

'® Following Milliou and Petrakis (2007), yet in a quite different context of analysis, the union must in
this case take into account the possibility of a failure in the negotiations with either the h-firm or the f-
firm, any of those instances implying that union members would then prospect to be employed by a
monopolist (to be either the h-firm or the f-firm) in the product market.

1 The analytical results of each stage are listed in Appendix 5.1.
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Note that, if wages are equal (wp, = Wy, ), in the exports case, then the f-
firm will enjoy greater market share and profits only if exp(4A1) — exp(A42) = qpe —
Gfe >0 x> %w. Hence, if the f-firm possesses no greater productivity than the

h-firm (k=1), then the h-firm will always enjoy greater market share and profits than
the f-firm, due to the latter firm’s (extra) unit cost x. While, if the f-firm's relative
technological advantage (k) over the h-firm is high enough, then it can render the f-
firm dominant in the home market, despite the fact that f-firm always faces the
(extra) unit cost x to serve this market. A similar analysis applies to the FDI case.

Proceeding (backward), at Stage 3, unions set firm-specific wages so that to
maximize the home union’s (or the home sub-unions’) relevant utility (utilities) in
any instance. Thus, from the first order conditions of (3) - (8), we obtain optimal
wages, for each instance, and substituting them back we derive the firms’ outputs
and profits, as well as the home union’s (or the home sub-unions’) utility (utilities’),
for all candidate equilibria. At this point, it must be stressed out that the domestic
labour union may (at Stage 3) - prior to wage bargaining and without delay - decide
to split into two sub-unions, who will separately and independently bargain the
wages of those workers who (will) find employment with the f-firm and the h-firm.
This case, of course, applies only in the event of inward FDI, since the f-firm in the
exports case will only deal with the foreign union abroad. For such a split to emerge,
nonetheless, the home unions’ utility [which is always (i.e., under any unionization
structure) comprised by the sum of sub-utilities of workers who find employment
with the foreign and the home firm] must be strictly greater than under the
centralized union structure/wage bargaining regime.12

At Stage 2, the f-firm decides whether to settle its (new) production (plant) in
the host country or abroad, and materializes its choice. At this stage, neither unions
nor the social planner can do something in order to alter the f-firm’s decision: If, for
instance, given the host labour market’s institutional set-up, the f-firm’s profits
under exports are (predicted to be) less than under FDI, then the f-firm will choose

and materialize inward FDI in the (sub-game perfect) equilibrium. Therefore, if social

*2 Since the home union’s members are identical, and treated identically, any decision to split, or not,
requires the consent of everyone. Such a unanimous consensus is in turn expected to occur only if the
average member’s (expected) utility is maximized under the considered unionization structure.
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welfare is optimized under this — inward FDI - state of the equilibrium, the social
planner (if needed) must, at Stage 1, institutionalize and enforce the contingent
unionization structure/wage bargaining regime.

In order to assure that our model retains its consistency with non-trivial

. . . _ 5
internal solutions, we apply the following restrictions: 0 < x < i 0<c< %; k>

1.13

Equilibrium analysis.

Given the above findings, we may now proceed to the determination of the
Nash equilibria.
1* Case: High values of c — Exports equilibrium

If the f-firm’s profits under exports are greater than the respective ones in all
FDI cases (i.e., under decentralized or centralized union structure/wage bargaining),
then the f-firm’s choice will be to serve the local market via exports. It proves14 that
this optimal strategy occurs if ¢ > x(= c¢.1), since then, prse > prrap > Prycp. Note
that, since the choice of the f-firm is independent of the unionization/wage
bargaining structure in the host labour market, the social planner cannot, in this
case, effectively manipulate/enforce the unionization structure in order to induce

FDI. Proposition 1 summarizes.

Proposition 1:

If the f-firm’s FDI-associated unit cost (c) is greater than its export-associated unit
cost (x), then exports will always emerge in the equilibrium. Hence, neither the social
planner nor the home union can use the unionization/wage bargaining structure as

an effective tool to alter the f-firm’s optimal strategy and induce FDI.

An interesting point to note here is the absence of the productivity element
(k>1) from the f-firm’s exports choice criterion (¢ > x). Seemingly, therefore, the f-

firm’s higher relative productivity is not taken into account in choosing between

" The relevant calculations are listed in the Appendix.
* The relevant calculations are listed in the Appendix.
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international trade and FDI. However, the latter is not literally true. What happens in
the background is that whenever wage bargaining is effectively decentralized across
(the h and f) firms, for the f-firm to engage in cross-border rivalry, via either exports
or FDI, its — lower unit cost of production - advantage over the h-firm must be
sufficient to over-compensate its extra unit cost (x or c) to serve the home market
with either strategy. Therefore, the f-firm will choose exports instead of FDI, if the
extra unit cost of exports (x) is lower than the extra unit cost of FDI (c). Yet, as it will
become evident later on, under a centralized wage bargaining regime (e.g., under a
centralized union structure) in the host market, the opposite (i.e., x > ¢) is not a
sufficient condition for FDI to be the f-firm’s optimal strategy to serve the home

market.

2m_ 3 Case(s): Intermediate values of ¢ — FDI/Decentralized Union Structure and

Exports/Centralized Union Structure equilibria

If copp = _S;fgx < ¢ < x, then the profits of f-firm under FDI will be greater

than its profits under exports, only if the f-firm’s employment/production plans in
the host market are implemented under a decentralized wage bargaining regime.

However, given the f-firm’s (irreversible) choice to locate production in the host
. . . 1
country, it proves15 that the home union will always (0 <c <E) choose the

centralized wage bargaining regime, thus deterring inward FDI. The reason is that
the sum of the sub-unions’ utilities is always greater under the centralized, than
under the decentralized, wage bargaining setup, hence, there is no motivation for
the home union to split in two sub-unions, each one setting independently the (h
and f) firm-specific wages. As a consequence, in the absence of any legislation
restricting the unionization/wage bargaining structure to the decentralized regime,
the f-firm will never choose the FDI strategy to serve the home market.

Therefore, the social planner will effectively face two options to evaluate in

terms of social welfare: Exports vs. FDI under a decentralized union structure/wage

> The relevant calculations are listed in the Appendix.

Page 50 / 187



bargaining setup. It proves that,*® ifc < c 3 = 6—14 (35 — V15 V=25 + 64x2), then
SW 4 > SW,, hence, in order to induce FDI, and thus maximize social welfare, the
social planner will have to establish a decentralized union structure, assuring
decentralized wage bargaining, in the labour market, in contrast to home union’s

optimal choice. If, on the other hand, ¢ > c,,3 = 6—14 (35 — V15vV—=25 + 64x2), then

SW a4, < SW,. In this case the social planner’s choice will line up with the home
union’s one and he/she must simply leave the labour market to auto-regulate to the
centralized union structure/wage bargaining regime, deterring inward FDI.

Proposition 2 summarizes.

Proposition 2:

(@). If Copy = 2222 0 <cn = 6—14 (35 —V15V—25+ 64x2) <x, then the

30

social planner must impose a decentralized union structure/wage bargaining regime,
thus inducing inward FDI, and maximizing social welfare, in the equilibrium.

(b). If c.r3 < ¢ < x, then the social planner must leave the home labour market to
auto-regulate to the centralized union structure and wage bargaining regime, thus

deterring inward FDI, and maximizing social welfare, in the equilibrium.

4™ case: Low values of c — FDI/Decentralized Union Structure equilibrium

—5+28x

If cis low enough(O << Copp = ), then the f-firm’s profits under

exports are less than its profits in both instances of FDI (i.e., under a centralized or a
decentralized unionization structure in the host labour market)”. It is then clear
that inward FDI will emerge, since the f-firm will gain fewer profits under the exports
strategy, anyway. Nonetheless, the domestic unionization structure may still remain
a worthy policy tool, the question here being: given that inward FDI will emerge,
which regime is welfare maximizing, the centralized or the decentralized one?

As it regards the home union, we have already shown that in the FDI context
it maximizes its utility (and/or the sum of utilities of its sub-unions) under the

centralized regime (for any ce[0,0.5]). However, what is best for the home union, is

18 The relevant calculations are listed in the Appendix.
" The relevant calculations are listed in the Appendix 5.3.
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not necessary social welfare optimizing. It, in fact, proves that,'® within the above
range of (low) c values, social welfare is greater under the decentralized, than under
the centralized, wage bargaining regime, in the FDI equilibrium. Thus, also in this
case, the social planner must actively intervene in the home labour market and
enforce the decentralized union structure, in contrast to the home union’s best

interest. Proposition 3 summarizes.

Proposition 3:

—5+28x

If cis low enough(i. e.,.0<c<cyy = ) then inward FDI will always emerge.

However, the social planner— in contrast to the home union’s best interest —must
enforce the decentralized union structure/wage bargaining regime, to achieve social

welfare maximization in the equilibrium.

The outcomes of the above analysis can be briefly illustrated at the following

table.
Critical 0 Cer3 0.5
values of ¢ Cer2 X
f-firm’s FDI FDI Exports Exports
optimal
strategy
Home union’s Centralized C.B. C.B. Indifferent
optimal union
strategy | Structure/Wage
bargaining
(C.B.)
Enforces Enforces D.B. | Allows C.B. | Indifferent
Social Decentralized (In contrast (allows
Planner’s Union to the home labour

'8 The relevant calculations are listed in the Appendix 5.5.
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Choice | Structure/Wage | union’s best market to
Bargaining interest) auto-

(D.B.) regulate)

(In contrast to
the home

union’s best

interest)
Equilibrium FDI under the | FDIl under the Exports Exports
D.B. regime D.B. regime under the under the

C.B.regime | C.B.regime

1.3.4. Conclusions

In this section, we have examined whether enforcing a particular unionization
structure in a host labour market is an effective policy tool in order to induce or
deter inward FDI. We adjusted the model from 1.2. section properly and therefore
new interesting findings are brought in the surface, regarding the status and the
behavior of a host labour market’s institutions under the possibility of inward FDI.

Appealing for further/empirical investigation, it seems that the centralized
union/wage bargaining setup is a factor deterring inward FDI, thus accommodating
exports, while its decentralized counterpart seems to be associated with FDI
accommodation. Most important, yet quite challenging (and even heretic) for
conventional wisdom, we hereby propose that a policy maker may sometimes need
to intervene against the unions’ free choice regarding their own structure and
organization, in order to serve the society’s best interest.

Two possible extensions of the present model are left open for further
research. The first is to address in the analysis the union bargaining power to be less

than one, and also consider reservation wages.
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1.3.5. Appendix
1. Results per stage

4" stage: Cournot Competition

Exports case:

k + wre — 2kwpe + kx (A1)
Qhe = 3 k
_k—=2wpe + kwpe — 2kx (A2)
e = 3Kk
2
(er +k(1—2wy + x)) (A3)
2
(—2 Wre +k (1 + Wy — 2 X)) (A4)
er = 92
_ wre tk 14+ wpe +x) (A5)
e 3k
FDI case:
nr = 3k
(1—2C)k—2Wff+kth (A7)
rr = 3k
2
My = 9 k2
2
Iy = 92
Wrr +k (1 +c+ th) (A10)
Pr= 3k
3 stage: Wage Bargaining
Exports case:
5+2x (A11)
Whe =5
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5—7x

Wre =15
_2(5+2x)
he = 25
2(5—-"7x)
dfe = 45
4 (5 + 2x)?
he = 72025
4 (5—7x)?
fe = 72025
5+2x
Pe = 9

FDI under decentralized wage bargaining case:

542c

Whap = 15
5—-7c
Wfdb= 15 k
2(5+2¢)
qhdb:T
2(5—-7c¢)
Qfdb:T
4(5+2c)2
Mhay = =578
_4(5—7c)2
fab = 9025
542c

Pab = 9

FDI under centralized wage bargaining case:

(A12)

(A13)

(A14)

(A15)

(A16)

(A17)

(A18)

(A19)

(A20)

(A21)

(A22)

(A23)

(A24)

(A18)

(A19)

(A20)

(A21)
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_(1+0)?

(1 —2c)?
4+
DPep = 6

2" stage: £-firm’s choice (Exports vs. FDI)

See in 3™ stage for the relevant profit outcomes in each instance.

1" stage: Social Planner

Exports case:

_2(5+2x%)°
he — T
CS, = Z(%Irx)z

FDI under decentralized wage bargaining case:

2 (54 2¢)?
Uhap = —675
2 (5 —7c)?
Uran =475
2(—2+c)?
Coap =57
_ 4(50 + ¢ (=35 +320))
ab = 675

FDI under centralized wage bargaining case:

1+c
Uner = T
(1-¢c)1-2c)
Usep = 12

(A22)

(A23)

(A24)

(A25)

(A26)

(A27)

(A28)

(A29)

(A30)

(A31)

(A32)

(A33)

(A34)
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(=2 +¢)? (A35)
CS.py =—
cb 72

—4 (A36)
W, = (6 + C(24 +5¢))

2. Parameter restrictions
We have checked for the sufficient restrictions of the parameter values so
that the model to be consistent and entailing non-trivial interior solutions for all

endogenous variables. We conclude that Wy, Gpe, PThe, PTre, Pe are all positive for

any x € (0,1). However, wg, = SI;x " k>05-7x>0x< ; The same

restriction applies for g5, > 0.
For the FDI under decentralized bargaining case, it can be easily checked that

Whabs Qhab» PThap, PTrap, Pap are all positive for any c € (0,1). However, wrg, =

5-7c
15

k>05-7c>06ec< ; The same restriction applies for g4, > 0.
For the FDI under centralized bargaining case, all results are positive for any
¢ € (0,1), exept for qs¢p, = % >0ec< %
No special analysis is needed to find out that Upe, Use, CSe, SWe are all
positive for any x€(0,1) . The same findings also apply for
Unaps Urab) CSaps Uncp, CScp Which are all positive for any ¢ € (0,1). Moreover, it

can be checked that:

4 (50+c (-35+32¢))

SWyp, = p— > 0(50 + ¢ (=35 + 32¢)) > 0, which is valid for
any0 <c< %
Usep = % >0 (1-c)(1—2c) >0, which is valid for any
0<c<-.
2
SWep = ELD 5 0 5 6 4 c(~4+5¢) > 0, which is valid for any
0<c<-
2

Summarizing the above, the following restrictions apply:

0<x<;0<c<%mdk>1
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3. f-firm’s choice

The following critical profit differentials arise.

_ (5+2¢)(—35+58c)
o Ipep —llrap = 5700

1
Hence,0 < ¢ < 5 PTrep < DPlyap-

28(c—x)(—10+7c+7x 28(—10+7c+7x) . i
(-2 ). The term _ 28(71047c7%) is always positive,
2025 2025

o e —llpgp = —

hence, if ¢ > x = prye > prrgp, While, if ¢ < x - pry, < prygp.

4(5-7x)?

1
L] er - chb = —g(l - ZC)Z + 2025

The roots of this expression are
L= —%(—5 + 4x) and ¢, = 3—10(—5 + 28x). For0<x <§, c; <0, so we
reject it. Furthermore, it can be checked that if 0.5 >c¢ >, =3—10(—5+

28x) — prye > pryep ,Whileif 0 <c <c, = %(—5 + 28x) - prye < PTycp.

_ —5+28x
Hence, there are two critical values of c, ¢c,r.q = x, and ¢y = 0

. —5+28x 5+2x
Since Copp — Copp = 0 XT3 < 0 = copp < Cor1, We can subsequently

sort the profits of the f-firm against these c-critical values, as in the following table

(profits in row 1 > profits in row 2 > profits in row 3).

0 -5+ 28x Cor1 =X 0.5
Cerz = T
7LWl> nfdb Hfdb er
7LWZ> chb er Hfdb
7L>W$ er nfcb chb

4. Home Union’s choice

The sum of the sub-unions’ utilities under the centralized union/wage

bargaining structure is,

1+4c (1-0)(1-2c) 1
12 + 1 —€(1+(—1+c)c)

Exp(A33) + Exp(A34) = Upep + Upep =
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While, the sum of the sub-unions’ utilities under the decentralized union/

wage bargaining structure is,

2 _ 2
2 (5 + 20) L2 G797 _ 1(50 +¢(=50 + 53¢))

Subtracting - the first minus the second expression— we subsequently get,

__ 25+¢(=25+13c¢)

1 2
(g (1 + (—1 + C)C)) — (E (50 + C(—SO + 53C))> =" 350
The latter expression is positive for any ¢ € [0,0.5]. Thus, the home union’s utility in

the FDI case(s) is greater under the centralized, than under the decentralized regime.

5. Social Welfare.

The following social welfare differentials arise.

—250+c(220+101c¢)
5400

o SW. —SWy, = <0for0<c <05 = SW,, <SWy

o« SWap — SW, = —(25 — 70c + 64c? — 15x2).
If 0<c<=(35—VISV=25+ 64x2) = Cey3 = = (25 — 70c + 64c? — 152%) >
0— SWgy, > SW,,
else, if (35— VISV=25+ 642%) = Cey3 < € < 0.5 > — (25 — 70c + 64c? —

15x2) <0- Sde < SVVe
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1.4. Union Structure and Inward FDI Focusing on Reservation Wage Factor

Analysis

1.4.1. Abstract

In a union-duopoly strategic context, we explore the endogenous determination and
the effects of the unionization structure in a market facing the possibility of inward
foreign direct investments (FDI). We focus our analysis on the role of the reservation
wages in home and foreign market and their influence in the final equilibrium. Our
findings suggest that, if the reservation wage in home market is higher than the
corresponding one in foreign market, the institutionalization of certain wage
bargaining regime (i.e. either centralized or decentralized) will be insufficient to
induce FDI, and thus a multinational firm would accommodate home market via
exports. On the other hand, if the reservation wage in home market is low enough
(less than a critical value cry ), then FDI will finally emerge; in this case, a benevolent
social planner would be able to maximize social welfare within the FDI frame,
however the deterrence of FDI using the wage bargaining regime as a policy tool
won’t comprise a valid effect. We also illustrate that agents may contradict with each
other, as they aim in different objective; the actions of a benevolent social planner
may come in contrast to unions’ interest, as the maximization of social welfare does

not always come along with the maximization of unions’ utility.

1.4.2. The Model

The model’s framework and the flow of the game herein follow the
corresponding ones of our structural model. Since we focus in the role of firms’
reservation wage, we normalize unit costs (x and c) to zero™, while we assume
unions’ bargaining power equals to unity (monopoly unions). Although the model
leads to a new equilibrium, the qualitative findings remain forceful, while, at the

same time, they reveal the role of the reservation wages in inducing or deterring FDI.

% Note that parameters’ notation remains the same.
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Once more, a five-stage game is formally addressed as follows:

Stage 1: Policy Maker’s Decision.

The policy maker settles or reforms labour market institutional arrangements
in the host country, so that the Social Welfare will maximise. Labour’s market
institutional arrangements include the wage-bargaining structure (DB or CB),
the level of the unemployment benefit and taxes or/and penalties to the

labour market agents.

Stage 2: F Firm’s Decision.

Given the labour market institutional resolutions in the host country, the f-
firm decides to serve the home market via either exports or FDI. As already
mentioned, at this entry stage, the sunk costs of either option are assumed to
be symmetric and for convenience are normalized to zero. We further

assume that f firm will be consistent with its decision, due to the sunk cost.

Stage 3: Unions’ Decision.

Considering the payoffs of each case, unions decide to act coordinated or
not. Prerequisite for unions to coordinate is that both utilities (strictly) should
increase. If the utility of at least one union decreases (comparing to the
decentralized bargaining), then it will be motivated to decline from the

coordination, so the equilibrium will be time-inconsistent.

Stage 4: Wage Determination.
Given the final labour market institutional set-up in the host country
(delivered from the above stages), optimal wages (home firm / foreign firm)

are in all candidate cases defined as follows:

- Export case:
W =2arg max((Whe'Woh)'qhe) (1)
W,, = arg max [(er W )- (q_;n (2)
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- FDIl under DB case:

Wiy = argmax ((thb'Woh)'thb) (3)
Wiy, = argmax ((Wfdb “Won )[qlf(dbjj (4)
- FDIl under CB case:
Wi, = arg max ((thb - Wy ) Opey T (chb - Wop ) '(qlf:b j'Ug] (5)

cl

k

y (6)

Wi, = arg max ((thb - Wop ) Uy + (chb - W )'(qmb j'

- Stage 5: Cournot Competition.
Given any output level of its rival firm, each firm adjusts its output in order to

maximize its profits.

In the exports case, profit is given as:

Mh = (p - Wh) O, (7)

for the h firm, while for the f firm is given as:

I = (p- %} P (8)

In the FDI case, profit is given as:

Mh = (p - Wh) O, (9)

for the h firm, while for the f firm is given as:

Il = (p - %) qy (10)

1.4.3. Solving the Model
In this section, we use backward induction to solve the model. Considering

the 5% stage of the game first, we assume Cournot competition where each firm
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chooses its employment / output level independently, in order to maximize its

profits. The derived profit functions have as follows:

Exports case:

(k+wg, -2 kwhe)2

I, = 9K , for h firm
(k-2w, +kw, ? ,
I, = 9K , for f firm
FDI case:
(k+w, -2kw,)’ .
I, = 9Kz , for h firm
k-2w, +kw,)’
I = ( u hf) , for f firm
9k’

(11)

(12)

(13)

(14)

Let us now proceed to the 4" stage of the game where optimal wages are

determined in each case. Following the previous section, and taking the first order

conditions for the arguments [1]-[6], optimal wages are formed in each instance as

follows:

Exports case:

W, :i 5+ %+8W0h
15 k

1
Wf =

T (8w0f +k (5+2w0h))

FDI case, under DB:

(15)

(16)

(17)

(18)
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FDI case, under CB:

—_ 1 + WOh
Wth - 2

_ k + WOh
chb - 2

(19)

(20)

Replacing [15]-[20] into [11]-[14] and simplifying, we have the following final

results:

The Exports Case:

pe:% (5"' 2\:(VOf +2Wohj

2 2w
=— |5+ —L -Tw
qhe 45 ( k Oh]

2 (-Twy +k (5+2w,,))
45 k

qfe =

4 (2wy +k (5-7w,y,))

he 2025 k?

_— (7w +k (5+2w,,))
e 2025 k2

U - 2 (2w, +k (5-7W0h))2
he 675 k?

T (7w +k (5+2w,,))
e 675 k2

The F.D.l. case under decentralized wage bargaining:

1 [5+ 2(1+k)w0hj

pdb 25 k

2 2

Uhao :4_5(5 + ('7 + E]WOhJ
2 2

Utap :E(E; + ('7 + ijohj

(21)

(22)

(23)

(24)

(25)

(26)

(27)

(28)

(29)

(30)
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4 (K (5-7wy) +2w,,)

I1.. = (31)
e 2025 k?
4 (-Twy, +k (5+2w,,))
Iy, = ( Hon ( 2 Hon )) (32)
2025 k
2 (k(5-7Twy) +2w, )
Upgp = ( ( WOh)2 WOh) (33)
675k
2
2 (7w, +k(5+2w
Uy = ( a ( 2 o )) (34)
675k
The F.D.l. case under centralized wage bargaining:
W, +k (4+wg,)
= 35
pcb 6 k ( )
_k+wy, -2kwy,
ey = 6K (36)
k+ (-2+k)w
Uter = ( 6 k ) = (37)
2
m,, - (k+wy, - 22k W, ) (38)
36 k
k+ (2 +K)wy, )
chb=( ( z)WOh) (39)
36 k
Uth:(l_WOh) (WOh +k (1'2W0h)) (40)
12 k
Uy, = (k- wey (k¢ (2k “2) Wa) (41)
12k

Stages 3 & 2 do not have any new outputs, other than the ones from the
previous two stages. Let us, therefore, proceed to 1% stage of the game. The social
welfare results from the aggregation of the utility of the home union, the utility of
the foreign union (only in the F.D.l. case) the profits of the h-firm and the consumer

surplus. Thus, the derived social welfare - in any instance - appears as follows:
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2 (Wo” -2k Wy W, +K* (5+2w,, (-5+3wy,)))

SW, =

¢ 45 K? (42)

W 4 (50 k*-5k (7+13k)wy, + (32 +k (47 k- 29)) wy,?)
SWay = 675 k> (43)
Sw, 5wy, -2kwy, (2+3wy,) +K* (6+Wy, (7wy,-8)) (44)

24 k*

1.4.4. Solvability conditions of the model
In this section, we establish the existence of solutions for the model,
determining the range of the values that parameters may fluctuate. First, we take

into account the restrictions emanated from the normalizations of the model;
W,, €(0,1), Wy €(0,1), k>1
Thereafter, we determine the range of the values, in order quantities and

wages in each instance are greater than zero, but simultaneously less than the unity.

It can be proven that under the following restrictions:

1 (15 -8wos+5k)
2’ 2k

0<W0h<min{2— , },O<W0f<%and1<k<2,

the model has internal solutions.

1.4.5. Unionization Structure and Reservation Wages, International Trade and FDI
Let us now proceed to the game analysis. Using the former methodology we

determine the critical values that define the strategy of each agent.
Sorting f-firm’s profit, we abstract expression [32] of [25]:

_ 28(wor — won) (7(wor + wop) — 2k(5 + 2wop))
Mye = Myay = 2025k?2

. —10k+7wW .
The expression above has 2 roots, w; = wyp, w, = Tk"f. We reject the second

i ¢(0,0.5) and we conclude that if wy, — wge > 0 = wyp, >

one, since
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Wor — er - Hfdb >0- er > Hfdb . OtherWise, if Woh < Wor — er < Hfdb .

Abstracting expression [39] of [25]:

—225(k 4+ (=2 + k)wgp)? + 16(=7wos + k(5 + 2wgp))?
Mg — gy = 8100K2

. 5k—28w, 7(5k—4w, .
The expression above has 2 roots, w; = —Of,wz = —M. We reject the
—-30+7k —-30+23k

7(5k—4wo0f)

second one, since —
—-30+23k

¢(0,0.5) and we conclude that if wy, > cry =

—5k+28wq¢
(30-7k)

—5k+28wqr

— Mg > MNgep and reversely, if wy, < crp = 30-7%)

= M < Mgep -

Finally, abstracting expression [39] of [32]:

(=2wqp + k(=5 + 7wgp)) (—58wq, + k(35 + 23wgy))
8100k2

Heqp — Mg = —

It can be shown that for any k € (1,2) and wy, € (0,0.5), the above expression is

greater than zero, and therefore ¢y, — e, > 0 > Mgy, > Hiep.

Bringing all the above evidence together, and since cr; —wyr =

o7k < 0 - wyr > cry ,we sort f-firm’s profit in each instance, depending

on the values of wyy:

0 cr w, 0.5
Woh 1 0Oh

B

>
) ) i Mg Megp Mfe

Ranking of f-firm profits

(the higher, the greater) nfcb I'Ife nfdb
Mee Mo Mo

From the examination of the matrix above, we come to the following

conclusions:

Proposition 1

If wop is low enough (less than cr, = G078 f), then any institutional arrangement of

labour market is insufficient to deter FDI.
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Notice that, if wp, ranges from zero to cr;, then f-firm’s profits in each
instance of FDI (either under centralized or under decentralized bargaining) is
greater than the profits in exports case. Thus, f-firm will accommodate home market
via FDI, in any case. The social planner may maximize social welfare within FDI frame
using the institutional labour’s market setup; however this policy tool highlights

insufficient to deter FDI.

Proposition 2

If won is great enough (greater than wqg, then exports will emerge, whatever the

institutional labour market’s setup is.

If the reservation wage in foreign country is greater than the one in home
market, then f-firm’s profits under exports regime will be greater than the respective
ones in the FDI case (either under centralized or under decentralized bargaining).

Continuing our analysis, we focus on unions, starting with h-union.

Abstracting expression [33] of [26] we conclude to the following:

8(Wor — Won) (Wor + k(5 — 7wop) + wWop)

Uhe — Upap =
he hdb 675K2
From the expression above, the term B(W"”k(z;;:‘;"h)w"h) remains positive for any

k € (1,2) and wy;, € (0,0.5), thereafter we result that if wos — wop > 0 = woe > wop —
Uhe - Uhdb >0- Uhe > Uhdbl and Conversely, |f Wor < Wop Uhe < Uhdb'
Abstracting expression [40] of [33] we conclude to the following:

k(Won — 65)Wop + 32wop? + k2((115 — 58wgy)wo, — 25)
Undb = Unep = 2700k2

5(—13k+23k?—3+/33Vk2-2k3+k%)
2(—32-k+58k?2)

The expression above has 2 roots, w; =

_ 5(—13k+23k2+3v33Vk2-2k3+k*%)
- 2(—32—k+58k?2)

W, . We reject the second root w,, since w,>1 for any

. - 2_ [12_213 114
k € (1,2). Thus, we result that if wy, > cr, = = 13“223:32128;)2" ) S Ungy — Upep >

. 5(—13k+23k?-3+33Vk2-2k3+k%)
0 - Upgp > Upep, and conversely, if wy, < cr, = 2 kr5oD) = Unab — Upep <

0 = Uphap < Upep-
Finally, dividing expression [26] by [40] we obtain the following:

8(2wor + k(5 — Twop))? — 225k (=1 + Wop) (=Wop + k(=1 + 2w,p,))
Une = Uneo = 2700k2
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The expression above has 2 roots,

—225k+115k2—224kw0f—15y225k2—130k3+33k*—192k2w0f—64k3W0f—128kwOf2 +256k 2wO0f2

and
2(—225k+58k2)

cry3 =

—225k+115k%—224kwOf+15v225k2—130k3+33k*—192k2w0f—64k3w0f—128kw0f2+256k2wW0f2
2(-225k+58k?2)

CT4 =

It can be shown that for any cr, < wg, < cr3 » Upe — Upep < 0 = Upe < Uy, and for any

Wop < €1y 01 Wop, > ¢13 = Upe — Upep > 0 = Upe > Upep.

H-union exists only if FDI occurs. So, we examine only its utilities under
centralized or decentralized wage bargaining regime. Abstracting expression [41] of

[34] we conclude to the following:

—58wop2+k 115 k2(-25 —65+32
deb - Ufcb = o HeronC +W02h7);'0k2( Ltont - WOh)) <0- deb < Ufcb fOf' any k € (1'2)

and wg, € (0,0.5).

Last, the social planner aims to maximize social welfare, as defined in section
1.2.2. Abstracting expression [43] of [42], we result to the following:

SWe - Sde = - 675k2

The expression above remains negative for any k € (1,2) and wg,, wys € (0,0.5).

Therefore, SW, — SWy, < 0 —» SW, < SWyp.
Abstracting expression [44] of [43]:

250k? — 20k(11 + 14k)wop + (=101 + (422 — 71k)k)wyp?

SWap = SWep = 5400k?2

The expression above remains positive for any k € (1,2) and wg;, € (0,0.5). Therefore,

Sde - SWCb > 0 d Sde > SWCb‘
Abstracting expression [44] of [42]:

16W0f2 - 75W0h2 + ZkWOh(30 - 16W0f + 45W0h) - kz(l() + Woh(40 + 9W0h))
360k?

SW, — SW,, =

The expression above has 2 roots,

_ —60k+40k2+32kw0f+4/16k%(~15+10k+8w0f)2—24(25+3(—10+k)k)(5k2—8w0f?)
6(25+3(-10+k)k)

wp -
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—2k(—15 + 10k + 8w0f) + vI0,/k?(15 + k(=30 + 31k)) + 32k?(—3 + 2k)wOf + 8(15 + k(—18 + 5k))WOF?
75+ 9(—10 + )k

w,; =

Since w, < 0, the following inequities arise;

—60k+40k2+32kwOf+,/16k2(—15+10k+8w0f)2—24(25+3(-10+k)k)(5k2—8wO0f2
_ V16k2( N2—24(25+3( YK)( ) SW, — SW,;, <
6(25+3(—=10+k)k)

If Woh < Crs =

0 - SW, < SW,y, .

—60k+40k2+32kw0f+y/16k2(—15+10k+8w0N2—24(25+3(~10+k)k)(5k2—8w0f2)
6(25+3(—10+k)k)

If on the other hand wqy, > crg = -

- SW, —SW,, > 0 - SW, > SWy,

1.4.6. Subgame Perfect Equilibrium

While in some cases the policy of one agent forms clearly (e.g. f-firm), in
other cases no certain strategy reveals. Due to the complexity of the model, which
must be solved numerically to obtain results, the ranking of critical values (wps, cris)
turns rather restrictive. Nevertheless, we can distinguish two different subgame
perfect equilibria.

Proposition 3:

—5k+28 '
o-7k :_7;:’ L then FDI under decentralized wage

bargaining will emerge in the final equilibrium.

If won is low enough, less than cry; =

k(5— 2 . . .
Note than for 0 < wy, < cry = %, f-firm enjoys greater profit

under FDI (in each instance) rather than under exports. Therefore, it follows that FDI
will emerge in the final equilibrium. Social planner will adjust labour market so to
maximize social welfare within FDI frame. In this case, we observe that SWy, > SW,
for any k € (1,2) and wy, € (0,0.5). Therefore, the social planner will implement
decentralized wage bargaining to ensure the maximization of social welfare. Worth

mentioning that all the above remain valid regardless unions’ choices.
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We should, also, notice that, the analysis concludes to that if 0 < wy, <

cry = BT then labour market’s institutional wage bargaining setup will

prove insufficient as a policy tool to deter FDI.

Proposition 4:

If won is high enough - greater than wy;, then f-firm will serve the home market via
exports in the final equilibrium.

As it follows from our analysis, under wg, > wys , f-firm’s profits in exports
case is greater than its profits in FDI — in each instance, either under centralized or
decentralized wage bargaining. It appears that neither unions’ choices, nor the
institutionalization of a solid wage bargaining regime in labour market by the social
planner consist sufficient and effective conditions to induce FDI. Given that
SWy>SW,,SW,,, social welfare will be limited to SW, , and will suffer losses.
Nevertheless, in the latter case, institutional setting of the labour market appears to
be insufficient policy tool for the social planner to induce FDI, and thus he should

search for an alternative policy to succeed his purpose.

For the interval values of wp, (cr; < won < wgg), there is a set of solutions,
depending on the ranking of critical values of wg, (cri-crs). Due to the complexity of
the model, it is both prohibitive to illustrate all possible outcomes, other it may be
unnecessary — by the meaning that such an illustration has not much to offer in our
analysis. Thus, we shall focus our analysis to one of these possible outcomes, in

order to highlight tactics, strategies and policy contrasts among the agents.

Consider a specific ranking of the critical values of wg, — consistent with our
findings, such as 0 < cr; < cr3<crs < cry < wgs = cr, < 0.5. Summarizing all the relevant

evidence from the above analysis, the following matrix is formed:
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Ranking

(the higher,
the greater)

A Miab Miab Miab Miap Miap Mre
profits I-Ifcb rlfe rlfe rlfe rlfe I_lfdb
Mfe Mecp Mecp Mecp Mecp Mecp

it Uhe Uhe Uheb Uheb Uhe Uhdb
utility Uheb Unheb Uhe Uhe Unheo Upe
Uhdb Uhdb Uhdb Undb Undb Uhch

f-union Ureo Ureo Ureo Usep Usep Ureo
utility Utab Utab Utab Utab Utab Utdb
SWp SWp SWp SWip SWip SWip

Social

Welfare SWoe SWep SWe, SWe SW, SW,
SW, SW, SW, SW, SW, SW,

Consequently, under the 0 < cr; < cr3< crs < crqy < wgs = cry < 0.5 hypothesis,

we conclude to the following possible subgame perfect equilibria:

SPE1:0<wgn<cr;

As already mentioned in proposition 3, in this case FDI will emerge in the final
equilibrium, since f-firm’s profits in FDI case (in each instance, either under
centralized or decentralized wage bargaining) is greater than profits in exports
regime. What is worth mentioned, h-union would rather prefer export case, as its
utility maximizes in this case. As FDI will finally emerge, its second-best choice is
centralized wage bargaining regime. We notice same motivation for f-union too, so
we conclude that unions will bargain their wages in centralized regime. However,
since SWy, > SWg, a benevolent social planner will adjust labour market to
decentralized wage bargaining regime, in order to maximize social welfare, in

contradiction to unions’ objectives.

SPE 2: cr; < wgp < cr;
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In case that cr; < wgn < cr3, f-firm will choose FDI only if decentralized wage
bargaining regime constitutes a stable status and none of the agents has any
incentive to decline; else, f-firm will accommodate home market via exports
(second-best choice). H-union enjoys greater utility in exports case; thus, h-union will
prefer a centralized wage bargaining frame, aiming to the deterrence of FDI.
However, if exports emerges, none f-union will be formed. Thus, f-union has an
incentive to decline from centralized wage bargaining. Thereafter, labour market will
regulate itself to decentralized wage bargaining regime. The social planner will let
labour market as is, as by this way social welfare is maximized. Summarizing the
above, labour market will auto-regulate to decentralized wage bargaining regime

and f-firm will serve the home market via FDI.

Similar analysis also stands for crz < wgp < cr.

SPE 3: ¢y < Wp, < 0.5

As already analyzed in proposition 4, in this case f-firm will prefer to serve the local
market via exports. Although unions would prefer the FDI under decentralized wage
bargaining regime, they will be contented to export’s utility, as they will be unable to
act otherwise. Institutionalization of wage bargaining forms insufficient policy tool

for the social planner to induce FDI, therefore another policy should be applied.

1.4.7. Conclusions
In this section, we examined — by properly adjusting the model and the game
as described in section 1.2 - the role of the reservation wage in home and foreign

market in the final equilibrium.

Our analysis predicts that if wgy, is higher than wy, the institutionalization of
certain wage bargaining regime (i.e. either centralized or decentralized) will be
insufficient to induce FDI, and thus a multinational firm will accommodate home

market via exports. On the other hand, if wyy, is low enough (less than a critical value

Page 73 /187



17 30-7k

), then FDI will finally emerge; in this case, a benevolent social
planner will be able to maximize social welfare within the FDI frame. However, in this
latter case, the institutional setting of the labour market will not consist of an
effective policy tool to deter FDI. For the rest of the values of the reservation wage,
and due to the complexity of the model, there is a set of possible SPE, depending on
the ranking of the critical values. In our analysis, we illustrated one specific — possible
— ranking and the possible equilibrium under those conditions. Our findings
suggested that for the intermediate values of the reservation wage in home market,

FDI will emerge while home labour market will auto-regulate to decentralized wage

bargaining, thereby maximizing social welfare.

We also proved that agents may contradict with each other, as they aim in
different objectives. The actions of a benevolent social planner may come in contrast
to unions’ interest, as the maximization of social welfare does not always come

along with the maximization of unions’ utility.
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1.4.8. Appendix

1. Solving the Model

Using backward induction, we first begin from the last — 5™ — stage of the game,

Cournot competition.

For the exports case, the definition of the functions:

- Pe =1—(qne + dte)
- e = (pe - Whe)qhe

W,
- e = (pe - Te) Adfe
From the expressions above, we extract the reaction functions:

1
= Gne =5 (1 = Qfe = Whe)

_ Qe = k—kqne—Wrte
fe 2k

Solving the system of reaction functions, we obtain the results for the last stage of

the game:
__ k+wre—2kwpe
= Ghe = 3k
__ k—2wget+kwpe
- Ofe = 3k
M. = (k+Wfe—=2kWpe)?
he — 9k 2
e = (k—=2Wge+kwhe)?
fe — 9k2
_ k+er+kWhe
T oPe=T

Proportionally, for the FDI case:

- pr=1—(qnr+ q¢r)

- Hpe = (Pf — Whe)nf

Wef

- Mg = (pf - 7) Qs

Page 75/ 187



Reaction functions:

1
- Anr =5 (1 — qgr — Why)

_ k—ck—kqnf—wgr
Afr = 2k

Solving the equation system above:

k+wff—2kwhf

- Unf = 3K
__ k—2wff+kwhf
B T —
R (k+wff—2kwhf)?
9k?2
- Mg = (k—2wff+kwhf)?2
9k?
k+wff+kwhf
- =

Continuing to the 4™ stage of the game, we determine the wages in each instance.
For the exports case, the wage bargaining is expressed by the following expressions:
b _
- Bhe= ((whe - th)qhe) . l'lhe(1 b)
- Bre= ((whe — wOD (gfe/k))” - M@

Taking first order conditions and solving the equation system, we obtain the wages:

- Whe = = (5 + 2% + 8wO0h)

- Wge = = (8WOf + k(5 + 2wO0h))

Substituting the wages:

2 2wof
- Jhe :E(5+T_7W0h)
2(—7wO0f+k(5+2w0h))
- Qfe = 45k
B 4(2wOf+k(5—7w0h))?
he = 2025k2
4(—7wO0f+k(5+2w0h))?
- e =

2025k2
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2wof

- pe=%(5+T+2W0h)

For the FDI under decentralized wage bargaining, the wage bargaining is expressed
by the following expressions:
- Bhdb = ((th— WOh)th)b ' th(l_b)

b _
- Biap = ((Wff — wOh)(qff/k))" - I~

Taking first order conditions and solving the equation system, we obtain the wages:

- Whe =72 (5 + 2(4 +)wOh)

- Wff:§+%(4+k)W0h

Substituting the wages:

2 2
- Qnap = ,; (5 + (=7 +)wOh)

2 7
- Qgap = 5z (5 + (2 —)wOh)

I __ 4(k(5—7w0h)+2w0h)?
) hdb = 2025k2

4(—7wOh+k(5+2w0h))?
2025k?2

1 2(1+k)woh
- Pap =5 +7—"—)

- gy =

For the FDI under centralized wage bargaining, the wage bargaining is expressed by

the following expressions:

- Bheb = (Whc + Ufch + Up)P - M2 = (((whf— woOh) - ghf) + ((wff — wOh)(qff/k)) —

b
((wff — wOh) (—1‘<V2Vf/ ’<>))> 1, D)
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- Bip = (Uhc + Ufch + U)P - M2 = (((th— wOh) - ghf) + ((wff — wOh)(qff/k)) —

((whf - WOh)(l_‘z"'hf)Db P

Taking first order conditions and solving the equation system, we obtain the wages:

__14+woh
= Wheb T 75

__ k+woOh
- Wieb T 5

Substituting the wages:

k+wO0h—2kwOh

~ Gheb = ok
_ k+(—2+k)wOh
- qfcb - 6k
l'[ _ (k+wOh—2kwO0h)?
hcb — 36k2
P (k+(=2+k)wo0h)?
fcb — 36k2
__ wOh+k(4+w0h)
- Pcb = 6k
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1.5. Epilogue

In this chapter, we have examined whether enforcing a particular
unionization structure in a host labour market is an effective policy tool in order to
induce or deter inward FDI. Our analysis diverts from previous works [see, e.g.,

Vlassis (2009) and the references therein] in two major aspects.

- First, we have considered the home union’s choice about the domestic
unionization structure as a strategy to deter or accommodate inward FDI at the
union’s best interest.

- Second, we have inbuilt to our model the concept of the home union’s
reservation utility under the centralized unionization structure and the ensuing
wage bargaining regime.

Our research led to a general functional (structural) model, which describes
analytically the critical values, the policies and the possible equilibria that may occur.
Given the complexity of the model, which should be calculated numerically to obtain
results, we proceeded to extensive restrictions and strict hypothesizes in order to
accentuate the general flow of the game. Furthermore, we illustrated an analytic
description of all potential choices of each agent of the game, as well as any
potentially final equilibrium (possible subgame perfect equilibria). Consequently, we
properly adjusted the model to focus on the role of both unit costs other reservation

wages in the final setup.

The overall analysis proved that it does not exist any axiomatic interpretation
of the game. The implementation of a certain wage bargaining regime in the labour
market - under conditions — may be ineffective to induce or deter FDI. However,
under different circumstances, the institutional bargaining regime will influence the
policy of a multinational firm and induce (or deter) FDI, thereby maximizing social

welfare.

The unit cost approach revealed important evidence. If the FDI-associated
unit cost is greater than the corresponding export-associated one, then exports will
emerge. Hence, in this case, it proves that the regulation of labour market forms an

ineffective policy tool to induce FDI and, therefore, the social planner should inquire
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an alternative policy instrument to succeed his aim. On the other hand, if the FDI-
associated unit cost is low enough, then inward FDI will always emerge. For
intermediary values of FDI-associated unit cost, the wage bargaining regime may be

applied as an effective policy tool to induce FDI.

The reservation wage approach concluded to similarly interesting
conclusions. It proved that if the reservation wage in home country is low enough,
then any institutional arrangement of labour market is insufficient to deter FDI. On
the other hand, if the reservation wage in home country is greater than the
equivalent in foreign country, then international trade will emerge. The results of
our analysis seem to associate low (high) values of the reservation wage in home
country with the FDI (international trade) emergence. For intermediary prices of the
reservation wage, it may - under conditions - constitute an effective policy tool in

order to induce FDI and maximize the social welfare.

Finally, derived from the overall analysis, a benevolent social planner in some
cases should leave the labour market to regulate itself, when the maximization of
unions’ utility is consistent to the maximization of social welfare. Most important,
yet quite challenging (and even heretic) for conventional wisdom, we hereby
propose that a policy maker may sometimes need to intervene against the unions’
free choice regarding their own structure and organization, in order to serve the

society’s best interest.

Appealing for further/empirical investigation, two possible extensions of the
present model are left open for further research. The first is to address in the
analysis the union bargaining power to be less than one. The second and most
ambitious one, is to conduct analysis on the critical scope of the labour market

institutions regarding FDI.
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Chapter 2:
Union Oligopoly Bargaining and Undeclared

Labour
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Introduction

Undeclared work is defined as "any paid activities that are lawful as regards
their nature but not declared to public authorities". It is a complex phenomenon
associated with tax evasion and social security fraud. Undeclared labour concerns
various types of activities, ranging from informal household services to clandestine

work by illegal residents, but excludes criminal activities.

It is a process that may engage both employers and employees voluntarily,
because of the potential gain in avoiding taxes and social security contributions,

social rights and the cost of complying with regulations.

From a macroeconomic point of view, undeclared labour reduces tax revenues
(since employees declare no income and then no taxes are imputed) and
undermines the financing of social security systems. To the extent that undeclared
work competes with and even crowds out activities that comply with regulations, it
is the main source of social dumping. In the case of undeclared work performed by
individuals who are receiving benefits compensating their inactivity, there is also a

dimension of social fraud.

From a microeconomic perspective, undeclared labour distorts fair
competition among firms and causes productive inefficiencies, as informal
businesses typically avoid access to formal services and inputs (e.g. credit) and prefer

to stay small.

Undeclared labour is a decomposite phenomenon, that is influenced by a great
range of economic, social, structural and cultural factors, tending to comprise a
constraint to economic, fiscal, and social policies applied for the economic growth of

an economy.

The fact that undeclared labour on one hand cannot be observed and on the
other hand may be otherwise defined among countries, makes it even more difficult
to establish credible evaluations about the growth of this phenomenon. However, a
research, conducted on behalf of European Committee at 2004, while it accented

important differences among countries regarding the qualitative characteristics as
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well as the size of undeclared labour, estimated undeclared labour’'s maximum

values at 20% at some countries of Eastern and South Europe.

Given the complexity and the heterogeneity of the phenomenon, there is no
simple solution to confront it. Nevertheless, the resolution of the European Union’s
Council of 29 October 2003 on transforming undeclared work into regular

employment proposed the following policies:

e Reducing the financial attractiveness of undeclared work stemming from the
design of tax and benefit systems, and the permissiveness of the social

protection system with regard to the performing of undeclared work;

e Administrative reform and simplification, with a view to reducing the cost of

compliance with regulations;

e Strengthening the surveillance and sanction mechanisms, with the

involvement of labour inspectorates, tax offices and social partners;
* Trans-national cooperation between Member States, and
e Awareness raising activities.

Regarding the first policy group of meters, European Committee concluded
that there is still a great deal of actions to be done in order to balance both the
motives and the disincentives offered by the social security systems. In particular,
proposed policies concern the reservation of adequate income levels (taking into
account the relation between benefits and contributions), the enforcement of
exercising control over the labour market and over the persons entitled to social
benefits and the imposition of proper economic penalties for tax and contribution

evasion.
To gain all the above, policies should emphasize in:

(i) Proper taxation of overtime work;

(ii) Maintaining the institutional minimum wages;
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(iii) Regulating tax distortions between tax systems applied in wage earners
and those applied to self-employed;

(iv) Reducing the taxation of low productivity activities.

Even though during the past decades a broad range of methods has been
developed to analyze the undeclared labour phenomenon, to understand its
dimensions and causes, to formulate an appropriate policy to constrain its spread,
neither this phenomenon has been examined with any available method, nor the
discussion about which methodology is the most appropriate has still not come to an
end. In particular, there has been an extended use of econometrics and applied
statistics in the relevant researches. Surveys from international organizations (such
as OECD, ILO, EU etc) based mostly on evidence and results of state audits also
consist a notable framework. However, undeclared labour has not yet been
approached or analyzed using the framework of industrial organization and game

theoretic analytical toolkit.

With this research, we aspire to deliver a different approach, using the
industrial’s organization framework. Moreover, one of the main goals of this work is
to propose a different policy for restraining the phenomenon of undeclared labour.
As it is shown, the use of proper tax rates relative to those of social insurance could —
under certain circumstances — restrain the economic attractiveness of this

phenomenon.

The present analysis is organized as follows:

- In Section 2.2. we consider a — rather innovative with quite strong results —
model with exogenously determined wages, where two firms are competing
a la Cournot, the first firm declares its workers while the second one does
not. The research focuses on the determination of the circumstances under
which the second firm switches in worse economic position than the first
one.

- In Section 2.3. we endogenize the wage determination, inducting unionized
oligopoly, as well as the percentage of undeclared labour that each firm uses

to maximize its profits.
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- In Section 2.4. (2.5.) the phenomenon of undeclared labour is analyzed in
pure strategies context, looking into all the possible combinations that are
formulated in a unionized oligopoly, in which each firm chooses to declare its

personnel or not.

Finally, we summarize our major results and propose directions for further

research at the end of each Section. All proofs are relegated to the Appendix.
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2.1. Exogenous Wage and Undeclared Labour in Oligopoly

2.1.1. Abstract

In a duopoly where firms are competing by adjusting their quantities and the wages
are exogenously determined, we analyze the undeclared labour phenomenon and its
side effects in product market. Our analysis focuses on the opportunity cost between
the taxation and the contributions for social security. The findings of our analysis
indicate that there is a strong relationship between the tax rate, the rate of
contributions for social insurance and undeclared labour. It is furthermore

determined that any combination of tax (t) / contributions (k) rates under the
. k . . ) . . .
ty = Tz curve, will lead firms to practice undeclared labour, in order to avoid paying

contributions for social security, since the alternative choice is more costly.

2.1.2. The model

Consider a homogeneous good sector where two firms, f; and f,, compete by
adjusting their quantities. We also assume a production function g=L; for both firms
(gi: the production of i firm, L;: the workers used in i firm to produce q;, i: 1, 2). The
first firm insures its personnel and faces (1 + k) - w unit labour cost®, including
contributions for social insurance, where w stands for wage and k for the percentage
of the wage for social insurance contributions. The second firm decides not to insure
its personnel and faces w unit labour cost (just the wage).

Additionally, both firms pay taxes of rate t on their declared net profits.
Notice that, since the first firm declares and insures its workers, the whole payroll
costs (meaning both wages and contributions for social security) should decrease the
final net profits; while the second firm doesn’t have this option, since undeclared

labour cannot be shown at any public authority, including tax office. The tax

functions form as follows?21:

20 . . .
We normalize production per unit cost to zero.
?! Quantities, profits and taxation for each firm must be a positive argument. Thus, in order our model

: . -1+k
to have internal solutions, we set t < t, = % and0<w<0.5.
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f1 profit’s taxation =t - ((p —(14+k)-w)- ql)
f, profit’s taxation =t - (p - q,)

Therefore, the first firm will pay contributions for social insurance and fewer
taxes (since declared profits will be fewer), while the second firm will pay nothing for
social security but more taxes (since declared profits will be significantly higher). It is
clearly shown that there is an opportunity cost for firms, between taxation and
contributions for social insurance.

Notice that at this stage of our early analysis, any choice of the firms to
declare their workers or not, as well as the wage determination, are both considered
exogenously. We assume that one firm acts in reverse to the other and examine
which one is finally in better position. On the other hand, the wages are considered
to be institutionally announced and apply for all firms in the economy (i.e.,
wi=w,=w). Our analysis does not, also, include any governmental surveillance or
compliance penalties. We simply examine the equilibrium of the market, when it is

auto-regulated, without any further interventions.

2.1.3. Solving the Model
Let for tractability the reverse demand function be normalized to
P(Q) =1 —Q, where Q = q; + q,. Then, given our setup, the firms’ profit functions

are as follows:
IL=[ P(Q) - (I+k)-w]-q, - t-[ (P(Q) - (I+k)-w)-q, | (1)
1,=[P(Q) - w]-q, - t-[ (P(Q) - W)-q, ] (2)

Taking the first order conditions and solving the model, we conclude that the

guantities of each firm have as follows:

q=L Lo Lr2k-2t(1+k) (3)
3 (1-1)
Cl-t-(1-k(1-t) +t)w (4)
= 3-(1)
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t(1+k) -k
M-W, that is, if t>

Therefore, @, - ,= K
T 1-t (1+k)

then q; > q3,

while if t<

then g; < q5. It is clear that if the implied tax rate is high enough

k
(1+k)
(greater than ﬁ), then the firm that declares its personnel will enjoy higher market

L . K . .
share. Otherwise, if the tax rate is low enough (less than m), then firm 2 enjoys

higher market share. So, in terms of market share, we can illustrate the above with

the following diagram:

D5

i Declared (1+k)
D.4 r

i Labour
0.3 r
Undeclared

Labour

D.1

0.2 0.4 0.6 0.8 1.0

o . k .
It reveals that each combination of t & k above the curve t* = Tor obliterates

any competitive advantage of the second firm, derived from the practice of
undeclared labour, since in that case the first firm will enjoy greater market share.
On the other hand, if any combination of t and k below the curve is applied, then the
second firm will have an incentive to practice undeclared labour, since in this
manner it will obtain greater market share.

The same result also applies with profit analysis. The profits of each firm, as

they are derived, have as follows:

H_(—1+t+w+2kw—2(1+k)tw)2 (5)
1 9(1-1t)
H_(—1+t+(1—k(1—t)+t)w)2 (6)
2= 9(1—t)

Abstracting (5)-(6) we have:
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0 _(k(—1+t)+t)w(2—(2+k)w+t(—2+w+kw)) (7)
12 3(1—-10)

. k —2+2w+kw .
The roots of the above expression are t; = — and t; = —————. Since
1+k —-2+w+kw

1+(-1+kw « _ —2+2wtkw
1+w+kw 27 _ohwikw

ter for 0 < w < 0.5, we reject t; as a critical value®

and we conclude to the same results, as for the market share analysis; i.e. if
« k . . . . .

t<t; = mthen the firm that practices undeclared labour will gain more profits

than the other one which declares its personnel. If, on the other hand, t > t7 , then

the firm that declares its workers will gain more profits. Preposition 1 summarizes.

Proposition 1:

k . .
In the case of exogenous wage, the greater the tax rate than L the less strong is
the incentive for undeclared labour. In other words, comparatively low enough

. K . . .
taxation (less than m) will create incentives for undeclared labour and conversely.

2.1.4. Conclusions
Interpreting the results above, a comparatively low tax rate will enforce the
phenomenon of undeclared labour. As a matter of fact, firms face an opportunity

cost —dilemma:

- Either they practice undeclared work, pay no contributions for social
insurance, but they state more profits and thus pay more taxes

- or they declare their personnel and pay the relevant contributions for social
insurance, but they pay fewer taxes due to the fewer profits resulting for

taxation.

N _— . k .
Any combination of tax / contributions rates under the t; = Tz Curve will

indeed lead firms to practice undeclared labour, in order to avoid paying

contributions for social security, since the alternative choice is more costly.

2 As already mentioned, t should be less than t.,.
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Continuing our analysis, we will focus on unionized oligopoly and investigate
the role of undeclared labour in the market, in firms’ profits, unions’ utilities and

social welfare.
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2.2. Undeclared Labour in Unionized Oligopoly

2.2.1. Abstract

Undeclared labour constitutes a complex phenomenon that has not yet been analyzed within
I/O framework. In a unionized duopoly under decentralized wage bargaining context, we
reveal the opportunity cost that exists between the taxation and the contributions for social
insurance. Comparing to a benchmarking state where no undeclared labour exist, our
findings indicate that if the tax rate is low enough, the rate of undeclared labour that
maximizes firms’ profit will yield greater clearing wages, greater output and thus
employment, greater consumer surplus and lower price. Furthermore, in contrast to common
knowledge, we showed that under certain circumstances, undeclared labour may increase
firms’ profits and unions’ utility, but it may also increase public revenues and social welfare.
Finally, we propose a Pareto optimal tax rate for the case that firms practice undeclared
labour. The proposed tax rate will render greater values in all market’s magnitudes (wages,
profits, quantities, consumer surplus, and social welfare). However, this policy proves that

this specific policy lacks financing.

2.2.2. The Model

Consider a homogeneous good market, where two symmetric firms compete
by adjusting their quantities. Production exhibits constant returns to scale and
requires only labour input to produce the good. Moreover, each firm possesses a

Leontief technology, so the capital stock is always sufficient to produce the good.

The production function of each firm can be defined as q; = L; (i = 1, 2), where
g (L) denotes output (employment), and the productivity of labour is normalized to
unity. Moreover, let the inverse demand function specified of the simple normalized

linear form, P(Q) = 1 - Q, where Q is the aggregate output: Q = q; + q>.

Firms apply undeclared (declared) labour toa;-L; = a; - q; ((1 —a;)L; =
1—-ay)- ql-), 0 < a < 1, of their workers. We assume that the unpaid contributions

for social insurance are splitted between employer and employee, rate z (1-z) for

employee (employer), where 0 < z < 1. Thus, the cost for undeclared labour
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comprises from the wages a; -w; - L; = a; - w; - q; plus the additional amount of
splitted contributions paid to employeesz-k-a;-w; L; =z-k-a;-w;-q;, where
k stands for the social insurance contribution rate (0 < k < 1). Adding the two

expressions together, the total cost for undeclared labour forms as (1 +z-k) - a; -

w; * q;.

Respectively to undeclared labour cost, firms’ cost for declared labour
comprises from the wages (1—a;) w;-L;=(1—aqa;) w;-q; plus the
contributions for social insurance k- (1 —a;)-w;-L; =k-(1—a;)-w;"q;. Thus,

the total cost for declared labour forms as (1 + k) - (1 —a;) " w; - q;.

We also assume progressive direct taxation — rate denoted as t — for firms’

2
profit formed ast - ((p Qi) — ((1 +k)-(1—a) w;- qi)) . Note here that the

taxable profits arises abstracting from i’s firm revenues only the cost for declared

labour. The cost for undeclared labour remains unknown to the authorities.
Summarizing all the above, the firms’ net profit function has as follows:

Ii=[p-ql-[A+z-k)a-w q]l-[A+k)--1-a) w-ql

- [t : ((P q)—(A+k)-A—-a) w 'Qi))z] W

Firms will choose in the last stage of the game those quantities and that rate

of undeclared labour - simultaneously - in order to maximize their profit.

Given risk-neutral fixed membership and immobile labour, according to the
utilitarian hypothesis, unions are assumed to maximize rents (for simplicity, we
normalize reservation wage to zero, as such a normalization does not qualitatively
affect the final state of the equilibrium), reflecting the aggregate labour market
preferences of union members. Unions are assumed to be an insider in the labour
market, thus having full knowledge of the undeclared labour phenomenon and its
size. Assuming proportional taxation for the individuals — employees at the same tax
rate t, unions’ utility comprises from

- the income of the undeclared members (1 +z-k) -a; - w; - q;
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- the income of the declared members (1 — a;) -w; - q;
- the cost of social insurance of the declared members, valued as a fringe
benefitk- (1 —a;) -w; - q;
- minus the taxation of the declared memberst - (1 — a;) - w; * q;.
Summarizing the above, unions’ utility function forms as:
Ui=[(1+z k) a;-w-q] +[(1—a) w;q] )
+le-Q—a) -wi-ql-[t-1—a) w;q
Regarding the wage-setting structure, we assume de-facto decentralized
wage bargaining regime; each union will negotiate the wage (and thus the
employment level) with the relevant firm, considering the maximization of its utility.
Unions are moreover assumed to possess a bargaining power of one (monopoly
unions) - for simplicity reasons - during labour-management negotiations.
Arising from the above, a two-stage game can be formally addressed as

follows:

1. Decentralized wage bargaining takes place, where the wage - and thus the
employment —is agreed among firms and unions.

2. Firms determine their quantities in the market (Cournot competition) as well
as the optimal level of undeclared labour.
We shall proceed with the further research of the model, using backward

induction.

2.2.3. Solving the model

Proceeding with the resolution of the model and using backward induction
let us consider the second stage of the game first: in the subgame perfect
equilibrium (SPE) each firm independently chooses its employment/output level as
well as the rate of undeclared labour so as to maximize its profit, given the firm-
specific wage contract resulting from Stage 1. Taking first order conditions of the

profit functions [1] simultaneously as to quantities and the rates of undeclared
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labour simultaneously, we derive the optimal output functions, appeared to be as

follows:
1

1 (4)
qz = §(1 —2(1 + k)w, +w; + kw;)

Furthermore, the derived optimal levels of undeclared labour form as follows:

2k?t(6wy — 3w, — 2)(2w, — W) + 2k3t(—2w; + w,)? + 2¢(1 — 2w, + wy)? +
k(2t(—1 + 6w, — 3w,)(—1 + 2w, —w,) + 9(z — 1)) (5)

= 6(1+ k)2tw; (—1 + 2(1 + )w; — (1 + b)w,)
(2k2t(2 + 3wy — 6wW,)(Wy — 2w,) + 2k3t(wy — 2w,)?% + 2¢(1 + wy — 2w,)? + (6)
4 = k(2t(1 + 3wy — 6w,)(1 +wy — 2w,) +9(z — 1)))
, =

6(1+ k)2twy(—1 + 2(1 + )w, — (1 + k)wy)

Let us therefore proceed to Stage 1 of the game. By virtue of the previous
stage and taking first order conditions of unions’ utility [2], the following wages are
specified:

B 3+t+k(—1+42)
(1+k)(9—-5t+k(5+4z))

34t +k(-1+42) (8)
W2 T 1+ k)9 = 5t + k(5 + 42))

(7)

Wy

Replacing expressions [7]-[8] into [1]-[6] and solving the game, we have the

following final output:

21+ k—1t)
q1 = (9)
9 — 5t + k(5 + 42)
21 +k-1t) (10)
=95t + k(5 + 42)
(—8(—1+ t)?t + k(81 — 114t + 57t? — 8t® — (9 — 5t)%2) + k3(—8t — (—1 + 2)(5 + 42)?) (11)
o = +2k%(8t2 — 9(—5+ z + 4z%) + t(—37 + 5z(1 + 42))))

GA+A+k-Dt@ +t+k(—1+42))
(—8(—1+ t)%t + k(81 — 114t + 57t? — 8t — (9 — 5t)22) + k3(—8t — (—1 + 2)(5 + 42)?) (12)
+2k%(8t% — 9(=5+ z + 422) + t(—37 + 5z(1 + 42))))
G+ +k—0t(3 +t + k(=1 + 42)))

a, =
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1
U = ST 070 ST RG T amyr A3 H DT+ 0%+ k(121 = 732 + 1(-158 + £(57 (13)

— 4t — 172) + 742)) + k*(t(4 + 82) — (=5 + z + 42%)?) + k?(—81(—1 + 2)?
+ 4t3(3 4 22) + 6t(38 + z(—29 + 32)) + t3(—127 + z(28 + 152)))
— k3(4t2(3 + 42) + 18(—1 4 2)?(5 + 42) + 3t(—33 + z(7 + 2(9 — 42)2))))

1
Vs = S T 70 St TR T amyr CHC3 DT+ 0%+ (121 = 737 + £(-158 + £(57 (14)

— 4t —172) + 742)) + k*(t(4 + 82) — (=5 + z + 4z9)?) + k?(—81(—1 + 2)?
+4t3(3 + 22) + 6t(38 + z(—29 + 32)) + t2(—127 + z(28 + 152)))
— k3(4t2(3 + 42) + 18(=1 + 2)%(5 + 42) + 3t(=33 + 2(7 + 2(9 — 42)2))))

m, = ! (16(—1+ £)2t + 16k(~1 + O)t(=3 + t + (—1 + £)2) + k?(81 (15)
1741+ k)2t(9 — 5t + k(5 + 42))?

—7t(6 +t) — 162z + 2t (114 + t(—=57 + 8t))z + (9 — 5t)%z%) + k*(25
+z(16t + (1 + 42)(—10 + z + 422))) — 2k3(16t%z — 9(—1 + 2)(5 + 42)
+t(17 + z(=54 + 52(=3 + 42)))))

m, = ! (16(=1 + £)%t + 16k(=1 + t)t(=3 + t + (=1 + t)z) + k2(81 (16)
27 4(1 + k)2t(9 — 5t + k(5 + 42))?

—7t(6 +t) — 162z + 2t(114 + t(=57 + 8t))z + (9 — 5t)%z%) + k*(25
+z(16t + (1 + 42)(—10 + z + 422))) — 2k3(16t%z — 9(—1 + 2)(5 + 42)
+t(17 + z(=54 + 52(=3 + 42)))))

5+k—t+4kz (17)

P =9 5k —5¢+ 4kz

Continuing our analysis, we further define social revenues and social welfare.
Public revenues (R) consist of the contributions for social insurance (R.) plus the

revenues of taxation (R;), illustrated as below:

Rc:((1_31)'k'W1'Q1)+((1_az)'k'Wz'QZ) (18)

Rt:(t'(p'(h_(l_a1)'(1+k)'W1'CI1)2)+(t'(p'qZ_(1_32)'(1+k)'W2'Q2)2) (19)
+(-wi-(1—a)-q)+(-wy-(1—2a)-qp)

R=R.+R; (20)

The social welfare (SW) results from the aggregation of the unions’ utility,
the firms’ profits and the consumer surplus (CM). Thus, the derived social welfare
appears to be as follows:

SW=U;+U,+N;+M,+CS (212)

Substituting the results [9]-[17] to the expressions [18]-[21] and simplifying,

we obtain the following results:

k| kz  16(1+k)(1+k-t)® | 4(1+k)(1+k-t)
R. = k( t + t (9-5t+k(5+42))? 9—5t+k(5+4z)) (22)
¢ (1+ k)2
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B(=5+t)(—1+ )t + k*(-5+ 2z +422)? + 2k3(4t>(1 + 42) — t(—-10 + 2) (-1 + 2)(5 + 42) +
9(—1+ 2)%(5 + 42)) + 2kt (81(=1 + z) + t (134 — 74z + t(—57 + 4t + 92))) +
k2(81(—1 + 2)2 4 54t(—1 + 2)(5 + ) — 16¢3(1 + 2z) + t2(181 — z(6 + 552))))

ke = (2(1 + k)2t(9 — 5t + k(5 + 42))?)
k(k+2t) k222 32(1+k)(1+k—t)%(k+t) | 8(1+k)(1+k—t)(k+t)
R= ——  t2kz+——— (9-5t+k(5+42))? 9—5t+k(5+42)
h 2(1 + k)2
8(1+k —t)?
CS =
(9 =5t + k(5 + 42))?
(—8(=7 + t)(—=1 + t)?t — 2kt(—177 + t(238 + 4t% + 9t(=9 + z) — 582) + 65z) + k*(8t(3 + 4z) —
(=5 +z + 42z%)?) + k?(—81(—1 + 2)? + 8t3(5 + 42) — 6t(—85 + z(20 + 92)) +
t2(—357 + z(—58 + 552))) + 2k3(—9(—1 + 2)2(5 + 4z) — 4t%(7 + 82) +
W= t(114 + z(33 + 2(—39 + 42)))))

Q1L+ k)2t(9 =5t + k(5 + 42))2)

2.2.4. Benchmarking Case
Consider a benchmarking state that no undeclared labour exists in the
economy. Setting a; and a, to zero (zero undeclared labour), replacing output

functions [3]-[4] and solving the model likewise, we conclude to the following

results®:
1
Wib = Wab = 33y
2
dib = 92b = 5
U _y. _20tk=D)
=T T 071+ k)
4(81 — 4t)
_ 5
Pp = 9
otk
T 271+ k)

o _ 425148k
7 6561(1 + k)
4(251¢ + k(243 + 8t))
b= 6561(1 + k)

05—8
b7 g1

> Note that we denote benchmark case with an index b.

(23)

(24)

(25)

(26)

(27)

(28)

(29)

(30)

(31)

(32)
(33)
(34)

(35)
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_§_4(251+8k)t (36)
SWo =57 6561(1 + k)

The side effects of undeclared labour in goods market as well as in labour
market will be revealed by the comparison of the model’s results to the

corresponding ones of the benchmarking case.

2.2.5. Undeclared Labour in Unionized Oligopoly

In this section, we shall compare the results of our model vs. the
benchmarking case, in order to reveal the role of undeclared labour in the economy
and the nature of its influence. Begging with firms’ output, abstracting expression
[28] from [9]:

8(t + k(—1 + 2))
" 9(9 — 5t + k(5 + 42))

q1 —q1p =

The expression above has one root at t* = k — kz, thus we conclude to:

- ft>k—kz thenq; —q1p <0- q; <qqpand
- ft<k—kz thenq; —q1p >0-= g1 > qqp-

It proves that if the tax rate is low enough, lower than k — kz, then
undeclared labour will increase the firms’ output. And since we have made the
assumption that the productivity equals to unity, the same results apply for
employment proportionally. Reverse criterion applies for the price, though at the

same critical value. Subtracting expression [31] from [17]:

16(t+ k(=1 +2))
P=Pb =909 _5¢+ k(5 + 42))

The expression above has one root at t* = k — kz, and thus

- ft>k—kz thenp—p, >0—- p>p,and
- ft<k—kz thenp—p, <0- p<pp.
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Similar effects apply also for the wages in the equilibrium. Subtracting

expression [27] from [7], we obtain the following results:

_ 8(t+k(—1+2))
Wib = 3 dk) (9—5t+k(5+42))

W, —

The expression above has one root at t* = k — kz. Therefore,

- Ift>k—kz thenw; —wy, >0 - w; > wy, and

- ft<k—kz thenw; —wy <0 - wy; <wyy.

Proposition 1 summarizes:

Proposition 1:

If t is low enough, lower than k — kz, then undeclared labour will give more output —
and therefore employment —, lower price at the final equilibrium and simultaneously
lower clearing wages, compared to the full declared labour state. If on the other

hand t > k — kz, the opposite state apply.

Proceeding with profit analysis, abstracting expression [30] from expression

[15], we obtain the following results:

(64t2(—1377 + t(1044 + 25t)) + k*(64t%(5 + 42)? — 1296t (—1 + z)(—25 + 162) + 6561(—5 + z + 4z%)%) +
2k3(—320t3(5 + 42) + 59049(—1 + 2)%(5 + 4z) + 16t2(2305 + z(—4637 + 642)) —
81t(—1 + 2)(—2497 + z(661 + 16202))) + 16kt(729(—1 + z) + t(—18(367 + 533z) +
(1591 + 200t + 64012))) + k2(1600t* + 531441(—1 + z)? — 162t(—1 + z)(—3989 + 37732) +
16t3(—2785 + 62412) + t2(218617 + z(—632498 + 165049z2))))

M =Ty = (26244(1 + k)?t(9 — 5t + k(5 + 42))?)

The latter expression has no root determined. However, it can be shown that
for specific values of t, the difference above turns out positive, meaning that profits
under undeclared labour turns out greater than the corresponding ones in
benchmarking case (declared labour). Furthermore, it can also be shown that the
derivative of the difference above with respect to t, signs negative; interpreting the
latter finding, we argue that as t increases, practicing undeclared labour becomes

less attractive from the firms, as regard to their profit. Proposition 2 summarizes:

Page 100 / 187




Proposition 2:
For any z, ke(0,1), there exist a function of ti(z,k) such asIl; —II;;, = 0, with

o (111 —Iyp)

< 0, for which:
ot

-ift<t; —» II; > Iy, , then profits under undeclared labour turns greater than profits
gained in full declared labour state
- if t > t; = II; < Iy, then undeclared labour will grant firms with less profits rather

than declared.

The proof of Proposition 2 is illustrated in the Appendix.

s (I ~Typ)

A at

< 0, we conclude that a low tax rate will strengthen the

incentives for firms to practice undeclared labour. As the tax rate increases, firms
pay even more taxes. Thus, their strategic choice will alter to declared labour, in
order to properly declare their payroll costs and thus claim a tax deduction.
Therefore, the lower the tax rate is, the more strengthened incentives are

formulated for firms to practice undeclared labour.

Continuing with unions’ utility, abstracting expression [29] from [13]:

t+k(-1+2)B(9+)(—-1+ )t +k327(—=1+ 2)(5 + 42)? + 8t(1 + 82))
—2Kk? (Bt2(1 + 42) — 243(=5 + z + 42%) + t(~719 + 2(71 + 5402)) ) +

k(2187(—1 + z) + t(2582 — 23662z + t(—771 + 8t + 6112))))
54(1 + k)?t(9 — 5t + k(5 + 42))?

Uy —Uy=—

The latter expression has no root determined. However, it can be shown that
for specific values of t, the difference above turns positive, proving that — under
certain circumstances — unions’ utility under undeclared labour may turn greater

rather than the corresponding one in the benchmarking case (declared labour).

Proposition 3:
For any z, k €(0,1), there exist functions of t;(z,k) and ts(z,k) such as U; — Uy, =0,

for which:
-if t, <t <t3— U; > Uy, , then union’s utility under undeclared labour turns greater

than union’s utility in full declared labour state
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-ift<t,ort>t;— U; < Uy, then undeclared labour will lend unions with less utility

rather than declared labour state.

The proof of Proposition 3 is illustrated in the Appendix.

Interpreting the above, firm’s optimal undeclared labour rate may increase
unions’ utility. It can be shown that as the tax rate increases, it is more possible that
unions’ utility will be greater under undeclared labour. Thus, we can reasonably
argue that as the tax rate increases, unions’ incentive to collude with firms and

practice undeclared labour is even more strengthened.

As regard to the public revenues, those can be categorized into two main
categories; revenues from taxation and revenues from contributions for social
insurance. Total public revenues result from the aggregation of these two illustrated

categories. We shall examine each category discretely.

Let us examine revenues from taxation first. Abstracting expression [33] from

expression [23], we obtain the following result:

—6561k? + 13122kt + 2008t? + 2072kt? + 64k>*t% + 13122k(k — t)z — 6561k?z2
209952(1+k)(1+k—t)?t?  52488(1+k)(1+k—t)t?
(9-5t+k(5+42))2  9-5t+k(5+42)
13122(1 + k)2t

R¢—Ryp = —

For the expression above, none analytically tractable formula can be
obtained. Thus, it can be shown that there exist two different functions of t, t4(z,k):

Ri — Ry, = 0 and t5(z,k): Ry — Ry, = 0, such as:

- Ift4(Z,k) <t<t5(z,k)_)Rt_Rtb<O_) Rt<Rtb and

- ft<ty(z,k)ort>ts(z,k) > Ry —Ryp > 0> Ry > Ry,

It reveals that, undert < t,(z,k)ort >ts(z k), firms’ optimal rate of
undeclared labour may produce more public revenues from taxation, rather than the

corresponding ones in benchmarking state (full declared labour).
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Continuing our analysis, let us now proceed with public revenues from
contributions for social insurance. Abstracting expression [32] from expression [22],
we obtain the following results:
27kz  432(1+k)(1+k—t)* | 108(1+k)(1+k—t)

t (9-5t+k(5+42))2 9—5t+k(5+4z) )

27(1 + k)?

k(—4+k(—4—=D) +

R —Rep =

For the expression above, once again, none analytically tractable formula can
be obtained. Despite the limitation above, it can be shown that there exists a

function of t, such as ts(k,z): R, — R, = 0, that applies:

- Ift<tg(k,z) >R, — R, <0 - R, <R, while
- Ift>ty(k,z) > R.— R, >0->R. >R

Interpreting the above, we observe that if t > t¢(k, z), firms’ optimal rate of
undeclared labour may produce more public revenues from contributions for social
insurance, rather than the corresponding ones in benchmarking state (full declared

labour).

Finally, we examine total public revenues. Abstracting expression [34] from

expression [24], we obtain the following results:

6561k?

—486k (31 + 4k) — 2 — 8(1 + k) (251 + 8k)t + 13122kz +

6561k%z%  209952(1+k)(1+k—t)?(k+t) | 52488(1+k)(1+k—t)(k+t)
t (9-5t+k(5+42))? 9-5t+k(5+42)

13122(1 + k)2

For the expression above, none analytically tractable formula can be
obtained. It can be shown that there exists a function of t, such as t;(k,z): R — R, =

0, that applies:

- Ift<t7(k,Z)—)R—Rb<O—)R<RbWh||e
- Ift>t;(k,z) >R—R, >0—->R >R,

Therefore, we conclude that if t is high enough, higher than t,(k, z), then
undeclared labour will yield more public revenues than the benchmarking case,

where none undeclared labour exists. Proposition 4 summarizes.
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Proposition 4:

For any z, k €(0,1), there exist functions of t4(z,k): Ry = Ry, = 0, ts(z,k): Ry — R, =
0, ts(z,k): Rc = R, = 0 and t7(z,k): R — Ry, = 0, for which:

- Ifty(z, k) <t <ts(z k), then public revenues from taxation in the case of
undeclared labour will be less than the corresponding ones in the case that no
undeclared labour exists. If, on the other hand, t < t4(z, k) ort > t5(z, k), then
undeclared labour will yield greater revenues from taxation.

- If t < ty(k, z), then public revenues from contributions for social insurance will be
less in the case of undeclared labour, compared to the corresponding ones in the
benchmarking case. Contrariwise, if t > t.(k, z), then undeclared labour will yield
greater public revenues derived from contributions compared to the benchmarking
case, where no undeclared labour exist.

-Ift < t,(k, z), then total public revenues in the undeclared labour state will be less
comparing to the case that no undeclared labour exists (benchmark). Contrary to
common knowledge, if t > t;,(k,z) > R—R, >0—->R >R, , then undeclared
labour will contribute more to the state budget, comparing to the benchmarking

case.

The proof of Proposition 4 is illustrated in the Appendix.

Examining the effect of undeclared labour in consumer surplus, we abstract

expression [35] from [25] and we obtain the following results:

64(t + k(=14 2))(9 — 7t + k(7 + 22))

€505 =~ 81(9 — 5t + k(5 + 42))2

The expression above has two roots,

- 4 =3+k +¥, which is rejected as greater than 1 for each and every

k,z € (0,1) and

- t, = k — kz, which root is accepted.

Consequently,
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- Ift>k—kz thenCS—CS, <0 - CS <CS;, and
- Ift<k—kz thenCS—CS, >0 - CS>CS,

Proposition 5 summarizes.

Proposition 5:

For any z, ke(0,1), ift > k — kz, then undeclared labour will reduce consumer
surplus, compared to the non-undeclared labour state. If on the other hand the
sufficiently low, lower than k — kz, then undeclared labour will yield greater

consumer surplus.

Recall Proposition 1; under the same criterion, t < k — kz, undeclared labour
will modulate lower price and greater product in the market compared to the fully
declared labour state. Thus, it results that consumer surplus will be greater too,

since it jointly depends from price and the quantities.

Finally, let us now proceed with social welfare. Abstracting expression [36]

from [26], we result to the following:

2

6561k
SW —SW, = ————————(—162(28 + k(—25 + 28k)) — 8(1 + k)(251 + 8k)t
s = Tataacr e (16228 + k(=25 + 28K)) — ———+8(1 + K)(251 + 8K)
| 13122k(k — )z 6561k2z%  104976(1 + k)(1 + k — 26)(1 + k — £)?
t t (9 — 5t + k(5 + 42))2

52488(1+ k)(1 + k — t)?
9 — 5t + k(5 + 42)

For the expression above, none analytically tractable formula can be
obtained. It can be shown that there exist two functions of t, such as ts(k,z):

SW — SWy, = 0 and ty(k,z): SW — SW, = 0, that applies:

- Iftg(k,z) <t < ty(k,z), then SW — SW, > 0 - SW > SW,, and
- Ift <tglk,z) ort > ty(k, z), then SW — SW, < 0 - SW < SW,,.

Proposition 6 summarizes.
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Proposition 6:
For any z, ke(0,1), iftg(k,z) <t < ty(k, z), then undeclared labour will produce

greater social welfare in comparison to declared labour case (benchmark). If on the
other hand t < tg(k,z) or t > ty(k, z), then social welfare will be greater in fully

declared labour state, rather than the undeclared one.

The proof of Proposition 6 is illustrated in the Appendix.

2.2.6. Pareto Optimal Tax Rate

In this section, we argue that, in the undeclared labour case, there exists such
a tax rate that may consist a Pareto optimal compared to the benchmarking case.
Interpreting the previous argument, there exists such a tax rate t* that all agents —
firms, unions, consumers and community — enjoy equal or even greater payoffs in

undeclared labour state rather than in the benchmarking one.

Consider the imposition of a tax ratet* = (1 —z)-k. Replacing t* to
expressions [7] to [26] for the undeclared labour case and [27] to [36] for the

benchmarking case, we obtain the following results:
Price
As mentioned in proposition 1, t* = (1 — z) - k equates p and pp.

Quantity (Employment)

As mentioned in proposition 1,t* = (1 — z) - k equates qg; and q;, and thus the

employment, as the production function forms g;=L; (i=1,2).
Wages
As mentioned in proposition 1, t* = (1 — z) - k equates w; and wi,.

Profits

Substituting t* into the profit expressions of each case, we obtain:
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« _ 164+97k+k(—65+16k)z

I _ 4(81+4k(~1+2))
1 324(1+k)2

and 1], = ——————, while their subtraction concludes
1b 6561

e (73-8k)?*k(1-2) _
toll] — 117, = TN As ze(0,1) - (1 — z) > 0, the mark of all factors of

the quotient remain positive, thus [Ty — 17, > 0 = 1] > II;,.
Unions’ Utility
Substituting t* into the Utility expressions of each case, we obtain:

« _ yrx _ 2(1+k2)
Up = U = 27(1+k)

Thus, t* = (1 — z) - k equates U; and Uy,

Consumer Surplus

As mentioned in proposition 5, t* = (1 — z) - k equates CS and CS,,.

Social Welfare

Substituting t* into the Social Welfare expressions of each case, we obtain:

4(567+k(316+8k(—1+2)+2512))
6561(1+k) ’

_ 56+k(153—412+8k(2+52))

SW 162(1+k)?2

and SWy = while their

_ (73-8k)%k(1-2)

subtraction concludes to SW* — SW, = 51220007 As ze(0,1) » (1 —2) > 0,

the mark of all factors of the quotient remain positive, thus SW* —SW, > 0 -

SW* > SWj.

Proposition 7 summarizes the results.

Proposition 7:

Assume a labour market where firms determine their optimal rate of undeclared
labour and a benchmarking case, where no undeclared labour is practiced. For any z,
k €(0,1), the imposition of a direct tax rate t* = (1 — z) - k consists a Pareto optimal
for the first case compared to the second, as all agents enjoy equal or even greater
payoffs; Unions’ Utility and Consumer Surplus will remain immutable, while Firms’

Profits and Social Welfare will increase.
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We should also stress out that this Pareto optimal t* lacks of financing.

Substituting t* into the Public Revenues expressions of each case, we obtain:

_ k(~163-40k(~2+2)+412)
- 162(1+k)2

4k(—494+48k(—1+2)+2512)
6561(1+k) !

R* and R} = while  their

k(-73+8k)(235+8k(—1+2)—732)

3122(LiK) . The mark of the

subtraction concludes to R* — Rj, =

quotient remains negative, thus R* — R, < 0 - R* <R;,.

Interpreting the above, if a benevolent social planner implies a policy setting
t* in order to handle the undeclared labour phenomenon, then he will have to seek

also for additional funding, as the public revenues will thereby suffer losses.

2.2.7. Conclusions

Undeclared labour constitutes a complex phenomenon, where tax evasion
and social security fraud are involved. Both employers and employees voluntarily
collude, because of the potential gain in avoiding taxes and social security
contributions, social rights and the cost of complying with regulations. In our
research, we highlighted this opportunity cost and revealed the effects that

undeclared labour creates respectively to all market’s major fundamentals.

As it concerns our present research, we introduced a model that endogenizes
undeclared labour and analyzes the phenomenon within 1/O framework. We
endogenized the selection of the optimal rate of undeclared labour from the firms -
simultaneously with the quantities. Furthermore, model’s assumptions include
progressive taxation for firms and proportional taxation for the rest (e.g. members of
the union). We assumed that the extra cost for social insurance is splitted between
employer and employee. Furthermore, the profit/utility functions were properly
adjusted to reflect and highlight the opportunity cost between taxation and
contributions for social insurance; firms will either declare their personnel and pay
contributions - but less taxes - or they will practice undeclared labour and pay less

contributions - but more taxes. Unions face relevant dilemma, either they collude
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with firms to undeclared labour, and thus they are paid more, the pay less taxes but
they lack of insurance, or they do not consent to undeclared labour, and thus they
earn less, they pay more taxes and they enjoy insurance. Finally, we additionally
constructed a benchmarking case with zero undeclared labour and compared those

two cases.

The findings of our analysis evince that the side effects of undeclared labour
are not clearly visible. Contrary to common knowledge, if t is low enough, the rate of
undeclared labour that maximizes firms’ profit will yield greater clearing wages,
greater output and thus employment, greater consumer surplus and lower price.
Moreover, we showed that under certain circumstances, undeclared labour may
increase firms’ profits and unions’ utility, but may also increase public revenues and
social welfare. Finally, we argue that an imposition of a tax ratet* = (1—2) -k
consists a Pareto optimal policy for the case of undeclared labour case compared to
the benchmarking one; the imposition of such a tax rate, will grant all agents, e.g.

firms, unions, consumers and the community, with equal or even greater payoffs.

Since the project has not any relative research background, possible
extensions of this research may be yet quite more promising. Further research may
include different types of competition (e.g. Bertrand Competition), different types of
wage bargaining (e.g. centralized bargaining, non-monopoly unions), endogenization
of state’s interference in labour market (e.g. screening for undeclared labour) and a
cost-benefit analysis for the determination of the optimal governmental
surveillance’s cost or the social’s optimal rate of undeclared labour. The forthcoming
research will comprise a key role in order for us to acquire a spherical knowledge of

the undeclared labour phenomenon and its side effects.
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2.2.8. Appendix

Proof of Proposition 2:

Abstracting expression [30] from expression [15], we obtain the following results:

(64t%(—1377 + t(1044 + 25t)) + k*(64t%(5 + 42)? — 1296t (—1 + z) (=25 + 162) + 6561(=5 + z + 4z%)?) +
2k3(=320t3(5 + 42) + 59049(—1 + 2)%(5 + 42) + 16t2(2305 + z(—4637 + 642)) —
81t(—1 + 2)(—2497 + z(661 + 16202))) + 16kt(729(—1 + z) + t(—18(367 + 533z) +
t(1591 + 200t + 64012))) + k2(1600t* + 531441(—1 + z)? — 162t(—1 + z)(—3989 + 37732) +
16t3(—2785 + 6241z) + t2(218617 + z(—632498 + 1650492))))

M =1, = (26244(1 + k)2t(9 — 5t + k(5 + 42))?)

For the expression above, none analytically tractable formula can be obtained.
Nonetheless, we can still check for the sign of [1; — I1;; by contour-plotting the [15]-

[30] difference over a fine grid of our critical z and k parameters.

05 = »|t| R |

ta(k,z): I, = 1y, =0

By inspecting the plots above, it can be checked that if t <t; — I1; > I, , while if t >

t; - I <Ilyp.
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Moreover, to examine the influence of the variation of the tax rate t over the

difference I1; — I1;, we take the first differentiate of [1; — I1,;, respect to t.

2 _ 6561k* | 13122k%z  6561k®z%  1312200(1+k)(1+k—t)3 | 524880(1+k)(1+k—t)®  52488(1+k)(1+k-t)
oy —Iyp) 64(1+k) z Tt o t2 (9-5t+k(5+42))3 (9-5t+k(5+42))? 9-5t+k(5+42)
at 26244(1 + k)?

Once again, none analytically tractable formula can be obtained for the
derivative above. Thus, we check for its sign by contour-plotting the expression
above over a fine grid of our critical zand k parameters.

n -+ Aa¥ =
. ‘
2 o4 o8 o8 1 2

- b+ A — 1 3|[—
. r.

04

02

00 _
o o: o+ 08 o085 19 0 s I

-r+ A¥ —
107
.
T 06 os 0

= r+ &
08

6 02 04 >

05 -+ rly =

05 -+ &y =

T
e e e e B s

By inspecting these plots it can be checked the negative relationship between
tax rate and the difference between the profits under undeclared labour minus the
profits in a fully declared labour state; the lower the tax rate is, the more

strengthened incentives are formulated for firms to practice undeclared labour.

Proof of Proposition 3:

Examining unions’ utility, we abstract expression [29] from [13]:
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t+k(-1+2)B9+)(—-1+ )t +k3Q27(—=1+ 2)(5 + 42)* + 8t(1 + 82))
—2k? (8t2(1 +47) — 243(=5 + z + 422) + t(—719 + z(71 + 540z))) +

k(2187(—1 + z) + t(2582 — 23662z + t(—771 + 8t + 6112))))
54(1 + k)?t(9 — 5¢ + k(5 + 42))?

U — Uy =—

Since there cannot be determined any root for the expression above, we shall
check for the sign of U; — Uy, by contour-plotting the [29]-[13] difference over a

grid of our critical z and k parameters.

U; > Uy, 4{ t3(z, k): U1-Ugp=0

tz(Z, k) Uz-U1,=0

As illustrated above, firm’s optimal undeclared labour rate may increase
unions’ utility. From the examination of the diagrams above (e.g., compare diagram
for t=0.1 vs diagram for t=0.9), as the tax rate increases, it is more possilbe that
unions’ utility will be greater under undeclared labour. Thus, we can resonably argue
that as the tax rate increases, unions’ incentive to collude with firms and practice

undeclared labour is even more strenghtened.
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Proof of Proposition 4:

Public Revenues from Taxation:

Abstracting expression [33] from expression [23], we obtain the following

results:
—6561k? + 13122kt + 2008t? + 2072kt? + 64k?t? + 13122k(k — t)z — 6561k?z?
209952(1+k)(1+k—t)*t?  52488(1+k)(1+k—t)t?
R. — R = — (9-5t+k(5+42))? 9—5t+k(5+42)
e 13122(1 + k)2t

For the expression above, none analytically tractable formula can be
obtained. Nonetheless, we can still check for the sign of R, — Ry, by contour-plotting

the [23]-[33] difference over a grid of our critical z and k parameters.

ta(z, k): Re-Rip=0 ’—W

4‘ ts(Z, k) Rt-Rtb=O

0.6

Rt < Ry

0.4

Ry > Ry,

0.0

0.0 02 04 06 0.8 10
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Public Revenues from Contributions:

Abstracting expression [32] from expression [22], we obtain the following

results:
_ 27 27kz _ 432(1+k)(1+k—t)* | 108(1+k)(1+k—t)
R. —R. = k(=4 + k(-4 t) + t (9-5t+k(5+42))2 9—5t+k(5+42) )
¢ e 27(1 + k)2

For the expression above, none analytically tractable formula can be
obtained. Nonetheless, we can still check for the sign of R, — R, by contour-

plotting the [22]-[32] difference over a grid of our critical z and k parameters.

te(z, k): Re-Rep=0

Total Public Revenues:

Abstracting expression [34] from expression [24], we obtain the following

results:
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2
—486k(31 + 4k) — 656;" — 8(1 + k)(251 + 8k)t + 13122kz +

6561k?%z?  209952(1+k)(1+k—t)%(k+t) . 52488(1+k)(1+k—t)(k+t)
t (9-5t+k(5+42))2 9-5t+k(5+42)

13122(1 + k)?

For the expression above, none analytically tractable formula can be
obtained. Nonetheless, we can still check for the sign of R — Ry, by contour-plotting

the [24]-[34] difference over a grid of our critical z and k parameters.

t(z, k): R-Rp=0

Proof of Proposition 6:

Abstracting expression [36] from expression [26], we obtain the following

results:
2
~162(28 + k(—25 + 28k)) — =2 + 8(1 + k)(251 + 8k)t +
13122k(k—t)z _ 6561k*z*  104976(1+k)(1+k—2t)(1+k—t)* | 52488(1+k)(1+k—t)?
- 2 —
SW — SW,, = t t (9-5t+k(5+42)) 9-5t+k(5+47)

13122(1 + k)2
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For the expression above, none analytically tractable formula can be
obtained. Nonetheless, we can still check for the sign of SW — SW,, by contour-

plotting the [26]-[36] difference over a grid of our critical z and k parameters.

ts(z, k): SW-SWp=0 to(z, K): SW-SW4=0
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2.3. Pure Strategies in Unionized Oligopoly with Undeclared Labour

2.3.1. Abstract

In a unionized duopoly under decentralized wage bargaining regime, we analyzed
undeclared labour in a matrix game. We reveal the opportunity cost between
taxation and contributions for social insurance that firms and unions face, while we
examine all relevant possible unilateral deviations from firms and unions. Our
research concludes in three different possible equilibria that all three of them — under
certain circumstances — may constitute a Nash SPE. The findings of our research
furthermore indicate that if both firms declare their labour, then the incentive for
firm’s deviation will arise if the bargaining power of unions is low enough (b < b.1),
while unions will silently consent to undeclared labour if the rate for social
insurance’s contributions is great enough (k > k. 1). If both firms practice undeclared
labour, then there can be none critical value that will alter firms’ policy to declared
labour; thus, in this case, unions will consent to undeclared labour only if k is low
enough (k < k..»). Finally, in the case that one firm declares its labour while the other
one practices undeclared labour, firm’s incentive to alter its policy to declared labour
occurs if the direct tax rate is great enough (t, > 1- t.), while the incentive to
discontinue practicing undeclared labour occurs if b is low enough (b < b..»). However,
in this latter case, there can be none incentive for unions to consent to the change of

declared to undeclared labour.

2.3.2. The Model

Consider a homogeneous good market, where two symmetric firms compete
by adjusting their quantities. Production exhibits constant returns to scale and
requires only labour input to produce the good. Moreover, each firm possesses a

Leontief technology, so the capital stock is always sufficient to produce the good.

The production function of the first firm (second firm) can be defined as q; =
L1 (g2 = Ly), where g (L) denotes output (employment), and the productivity of labour

is normalized to unity. Moreover, let the inverse demand function specified of the
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simple normalized linear form, P(Q) = 1 - Q, where Q is the aggregate output: Q = g,

+ Q3.

Firms have the option either to declare all their workers and pay
contributions for social security, or to employ their staff undeclared to the
authorities. If any firm decides to declare its employees, then an additional insurance
cost will arise, calculated as a percentage of ke(0,1) on employees’ wages.
Moreover, if a firm insures its personnel, then all payroll costs will be deducted from
its profits, including insurance costs, and thus fewer taxes will be paid; whereas, if
the firm does not insure its personnel, then — for the tax calculation only — payroll
costs will not consist a deduction element of profits and therefore more taxes will be
defrayed. Considering the imposition of two different types of taxation, indirect tax
rate t,, imposed on firm’s revenues, and proportional direct tax rate t,, imposed on

firm’s profits (ta, te 6(0,1)), the profit functions form as follows:

- Case of undeclared labour:

IIi=p-q—w;"qi—te'p-qi—tg (P qi —te D" q;) (1)

- Case of declared labour:
Mi=p-q—(Q+k) wiq—t.p-q—tg )
i —Q+k)wiq—t. prq)

Given risk-neutral fixed membership and immobile labour, according to the
utilitarian ~ hypothesis, unions are assumed to maximize rents,
Uw, L) = (w, - w,)-L,= (W, - w,)-0;, where w; and L; are the wage and
employment arguments, i stands for first or second firm, and w, stands for the
reservation wage - unemployment benefit. For simplicity, we normalize wy to zero,
as such a normalization does not qualitatively affect the final state of the
equilibrium. Furthermore, if employees are declared, then social insurance will
consist an additional — fringe — benefit for them; thus, it should be included to their
utility. Additionally, declared employees reveal their income and, thus, they pay

proportional taxes, calculated as a percentage t, of their income. So, in the case of

Page 118 / 187



declared employees, the utility function forms as U;(w;, L;)) = (1 + k) -w; - q; — t, -
Wi " qy).

It is clear that an opportunity cost arises for unions; if unions consent to
undeclared labor, it is more possible that more union’s members will be employed
(employment will increase), while its members will pay no taxes at all. In the case
that employees are properly declared, they will benefit social security, but they will
have to pay taxes, since their income will be declared to public authorities, and, thus,
it will be taxable.

Regarding the wage-setting structure, we assume de facto decentralized
wage bargaining regime; each union will negotiate the wage (and thus the
employment level) with the relevant firm, considering the maximization of its utility.
Unions (firms) are moreover assumed to possess a bargaining power of b (1-b)
during labour-management negotiations.

Note that in order undeclared labour to be applied, firm and union (the latter
most likely silently) must collude. On the other hand, declared labour may be
practiced unilaterally; if one firm decides to properly declare its personnel to the
authorities, union has to comply. Else, if unions disown undeclared labour for their
members, then they will denounce any illegal practices to the authorities and restore

declared labour status.

Arising from the above, a three-stage game can be formally addressed as

follows:

1. Firms and unions mutually decide whether labour should be declared or not.

‘ Firms |

/\»

‘ Declared Labour ‘ | Undeclared Labour ‘

l

| Labour Unions ‘

/\

‘ No Consent | ‘ Silent Consent ‘
/ l
Declared Labour ‘ | Undeclared Labour ‘
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2. Decentralized wage bargaining takes place, where firms and unions bargain
over wages — and, thus, employment.

3. Firms determine their quantities in the market (Cournot competition).

Regarding to the first stage of the game, four alternative cases are clearly

distinguished, as displayed in the following matrix:

f, Declared Labor

f, Undeclared Labor

f1 Declared Labour, f1 Declared Labour,

f, Declared Labour f> Declared Labour f> Undeclared Labour
(1] (2}
f1 Undeclared Labour, f1 Undeclared Labour,
f1 Undeclared Labour f2 Declared Labour f2 Undeclared Labour
© o

Since cases 2 and 3 are symmetrical, the number of alternative cases is reduced to
three.

We shall proceed with the further research of the model, using backward
induction. Having the model solved, we will examine which case consist a possible
Nash Subgame Perfect Equilibrium (SPE). Further, we will determine those
circumstances, under which any agent of the game (e.g. firms or unions) are

motivated to deviate from the equilibrium.

2.3.3. Pure Strategies Focusing on Undeclared Labour in Unionized Oligopoly
Let us now proceed solving the model. As mentioned before, 3 alternative

possible equilibria are formed. Thus, we shall solve each case discrete.
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a. 1% Case, Both Firms Declare Their Employees

Using backward induction, let us start with the final stage, Cournot
competition. The profit functions of both firms have as follows?*:
Iy; = piqi — (1 + K)wyqq; — tepiGui
— ta@iq1i — (L + Kwqq1; — tePiqai)
Iy = piqzi — (1 + k)wyiqa; — teDiqai
— ta(PiGzi — (1 + K)wyiqa; — tepiqa:)

(3)

(4)

Taking first order conditions as to quantities and solving both equations

simultaneously, we result to:

_ 1-— te - 2W11 - kali + Wi + kWZi

.= 5
1-— te - 2W2i - ZkWZi + Wi + lei
dQzi = (6)
3(1—to)

Let us now proceed to the 2 stage, decentralized wage bargaining. Unions’
utility functions have as follows:

Ui = (LT + k) - Wi qai) — ta* (Wi " q15) (7)

Uzi = (1 + k) - wayi - q2i) — ta " (Wai " q21) (8)

The agreed wages will occur by the maximization as to w;; and w,; of the following
expressions:
Max {(U3)” - (I1,) ="} 9)
Max {(Uz1)" - (TT,) @~} (10)

Maximizing as above, we obtain the following results:

Cb(1-ty) "
Wi T G A+ k) (11)
b(1—t,) )

Wi = T+ k)

**Index i is used to denote the case that both firms insure their employees.
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_2(2-b)

_2(2-b)

_ A2+ D)1 —t) (1 - te) (15)

= 9(—4 + b)?
A2+ bh)°(1 - ) (1 - te) (16)

2 = 9(—4 + b)?
_22-b)b(1+k—t)(1—te) 17
= 3(—4+ b)2(1 + k) )
_22-b)b(1+k—t)(1—-te) 18
21 = 3(—4+b)2(1+k) e

4+b

Pi= 123D )

b, 2™ Case, Both Firms Practice Undeclared Labour

As above, let us start with the final stage, Cournot competition. The profit
functions of both firms have as follows*”:
My = (Pu q1w) = Wiu " Qru — te " (Pu " q1u) — ta
' (pu “Qru — te* (Pu - Cl1u))
Mz = (Pu " d2u) — W2y " A2y — te " (Pu " G2u) — ta
' (pu “Qau — te " (P Cl2u))

(20)

(21)

Taking first order conditions as to quantities and solving both equations

simultaneously, we result to:

Tt (1 +te) —te — 2wy + Wy
- 3(1-ta)(1—te)
Tt (1 +te) —te + Wiy — 2wy
- 3(1-t)(1—te)

d1u (22)

d2u (23)

®Index u is used to denote the case that both firms practice undeclared labour.
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Let us now proceed to the 2" stage, decentralized wage bargaining. Unions’

utility functions have as follows:

U = (Wlu ' qlu) (24)
Uzy = (W2u " d2u) (25)

The agreed wages will occur by the maximization as to w;, and w,, of the following
expressions:
Max {(U1,)? - (IT3,,) ™2} (26)
Max {(Uzy)? - (IT5,) ™2} (27)

Maximizing as above, we conclude to the following results:

b1 -ty —te + tate)

W1y g (28)

e = b(1— tz—_tz + tate) 29)

Quu = % (30)

dou = % (31)

T szz_grl; ;2(1 —te) (32)

- 4(-2+b)*(1 —t)(1 —to) (33)
u 9(—4 + b)?

o, D0

Upy = 2(2— b;?fi;t;))z(l —te) (35)

Pu= 1; J—r l;b (36)
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c. 3"case, f1 Declares, f, Doesn’t Declare Its Employees

Once more, we begin solving from the final stage, Cournot competition. The
profit functions of both firms have as follows?®:
=@ da-A+k)wq)—te-(Praq)—ta(p
qp— (1 +k)-wy-qq)
[, =((@ q2) —wz qz — (te +ta) " (P~ q2) (38)

(37)

Taking first order conditions as to quantities and solving both equations

simultaneously, we result to:

—14+t,+te + 21+ kB)w;, —2(1 + )taw; —w,

— 39
Qi 3(—1+1t, +t,) (39)

—1+te—wy —kwy +t,(1 +wy + kwy) + 2w,

— 40
42 3(—1+t, +t,) (40)

Let us now proceed to the 2" stage, decentralized wage bargaining. Unions’
utility functions have as follows:

U, = ((1 + k) wy - (h) —ta-(Wy°qq) (41)

Uy, = (w2 q2) (42)

The agreed wages will occur by the maximization as to w; and w, of the following
expressions:
Max {(U,)? - (11,) 1D} (43)
Max {(U,)" - (11,) "~} (44)

Maximizing as above, we conclude to the following results:

. b(1—t, —to) s)
T U-bmHA+ kA -t
W, = % (46)
_2(2-b)
q; = m (47)

26 . .
We shall use no index for this case.
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_2(2-b)

qQz = 3(4—b) (48)
A2+ D)2 (1 -t —te)
t 9(—4 + b)2 (49)
A2+ Db)* (1 -ty —te)
2 9(—4 + b)2 (50)
_2@-b)b(1+k—t)(A— tg— to) o1
1 3(—4+b)21+Kk(A-ty) 1)
_2(=2+b)b(—1+1t, +te)
2 3(—4 + b)? (52)
4+b
P=12-3b (53)

2.3.4. Subgame Perfect Equilibrium

In this section, we check whether any (and which) of the candidate equilibria
is a Nash equilibrium or there exists any motivation for any of the agents to deviate
unilaterally from the proposed equilibrium.

Both firms and labour unions may have incentives to deviate from the
proposed equilibrium. On one hand, firms make their choices opting to maximize
their profits. Unions on the other hand may connive with firms at undeclared labor,
and therefore effectively sustain undeclared labor, if their overall utility (taking into
account wages, employment, social insurance and taxation) increases under such an
arrangement. In any opposite case, unions will denounce firms to public authorities,
forcing firms to comply with the regulations about social security.

All possible unilateral deviations are illustrated in the matrix below:

Proposed SPE Possible Unilateral Deviation
Index f1 f, Index f1 fa
(a) Insures Insures = (i) Insures NOT Insures
(b) | NOT Insures NOT Insures = (ii) Insures NOT Insures
(c) Insures NOT Insures = (iii)  NOT Insures  NOT Insures
(c) Insures NOT Insures = (iv) Insures Insures
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The rest cases of unilateral deviations (i.e. the reverse of the reported above) are
skipped from the analysis, as being symmetrical to the above. Note that, since
undeclared labor is a phenomenon generally blinded due to the consequences that
may incur, we assume that any agent (firm or union) may deviate, given that the rival
unit is not able to find it out. Therefore, the rival unit will act as if the deviant unit
was maintaining its assumed decision.

Let us next examine each of the above cases separately.

(a) Deviation from {f;: Insure, f,: Insure} to { f,: Insure, f,: Not Insure}

First we examine if there is any motivation for any firm to unilaterally deviate
from the state (the proposed equilibrium) where both firms declare their employees.
Suppose that f, deviates. Then, its profit function becomes:

M2ig = (Pid * 92id) — W2id * dz2id — te * (Pid * d2id) — ta

(54)
* (Pid " 92ia — te " (Pia * 92id))
Taking first order conditions for I1,;4 as to q,jq and setting q;;4 = ig:i:z; %’ the output of
f,is
(=8+b)(—1+t,+t) +3(—4+ b)wyiq
dzid = (55)
3(—4+ b)(—3 + 2t, + 2t,)
The utility of f, firm’s union is given by the following expression:
Uzig = (Waid " 92id) (56)

Taking first order conditions for the expression {Ué’id : prg;b)} as to wyjq we obtain

the following results:
_(8=b)b(1 —t,—te)
W2id = 6(4 _ b)
_@8=D)Z-Db)(A —ta—te)
Q2id = 764 T hy 3 — 2t, — 2t,)

(57)

(58)

" Even though f, may deviate, f; shall not be able to observe the deviation, so f; and its labor union
will act and play like f, would insure its employees. That means we will have the same quantity and
wage set up as for f; concerns, like there was no deviation.
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(=84 D)2 (—2+ b2 —ty —t)(—1+t; +t)?

= 59
2id 36(—4 + b)2(=3 + 2t, + 2t,)? (59)

To examine if f, has any motive to deviate, we abstract f,’s profit before and

after deviation and we obtain the following results:

1

- —2+4+b)* - (-16(-1+t, +t
36(—4+b)2(—3+2ta+2te)2( )7 (=16 atte)

[y — My =
—16b(—2 4ty +t)(—1 + ty + to) + bE(—2 + t, + to)(—1 4ty + to)?

+ 16t,te (=3 + 2t, + 2te)%)

1
36(—4+b)2(—3+2ta+2te)?

The expression — (=2 + b)? is negative, thus we continue

with the rest of the expression R = (—16(—1+ta+t,) —16b(—2 +ta+te)(—1+ta+
te)? + b2(—2 + ta + te)(—1 + ta + te)? + 16tate(—3 + 2ta + 2te)?).

R is trinomial expression of b, and its roots are:

b= 42(-2+ta+t)(—l+tat+t)? —/—(—-1+ta)(—1+t.)(—2 + ta+ to)(—1 + ta+ t)2(—3 + 2ta + 2t,)?)
te (—2+ta+ty)(—1+ta+t,)?

b = 42(—2+ta+t)(-l+ta+t)?+—(-1+ta)(—1+t)(—2 +ta+t)(—1 +ta+ t.)2(—3 + 2ta + 2t.)?)
- (=2 +ta+t)(—1+ta+t,)?

Since bj is always greater than 1% we reject it, and we accept b, as root. Therefore,

e If b<b;=bg, then R<0and then Il,;q > Iy, meaning that, under the condition
b < by= by, f> is motivated to deviate from the proposed equilibrium. In this

case, the equilibrium that both firms declare their labour is not time-consistent.

e If b>b,;=by, then R >0 and then Il,;4 < I1,;, meaning that, under the condition
b < by = by, there is no motivation for f, to deviate from the equilibrium and

thus its choice reveals as time-consistent.

Let us now check if there is any motivation for f, firm’s union to deviate.

Union’s utilities before and after the deviation have as follows.

28 UnderO<ta,te<landO<b<1.
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U, = 22 =1tk —ta)(1 — to)
2 3(—4 + b)2(1 + k)

(-=8+b)>(2—b)b(—1+t, +t.)?

36(—4 + b)?(3 — 2t, — 2t,)

(60)

Uzig = (61)

Abstracting the expressions above, we have:

(=2 +b)b(—16b(1 + k)(—1 4+t + te)? + P2(1+ k) (-1 +t, + )2 —8(1+ k +t, + to) +
8(2t,(ty + k(=5 + 4ty)) + (ta(—=5 + 6ty) + k(=1 + 10t,))te + 2(1 + k + 3t,)t.2)))

Uzia = Ui = (36(—4 + b)2(1 + k) (=3 + 2t, + 2to))

The root of the expression above (U, — U, = 0) is

16b(—1 +t, +to)? — b2 (=1 +t, + )2 + 8(1 + t; + to) — 8(2te? + tate (=5 + 6to) + t,2(2 + 6t5))
—16b(—1+t, +te)? + b2(—1 +t, + to)? + 16(t, + te) (4ty + te) — 8(1 + 10t, + to)

ke =

Summarizing the above,

o If0<k<k.qthenU,y > U,; therefore, the union is motivated to deviate
from the proposed equilibrium and amplify the undeclared labour
phenomenon.

o Ifk.q1 <k <1thenU,q < U,; thus, under this condition, union’s choice will
be time-consistent.

Proposition 1 summarizes all the above conclusions;

Proposition 1:

Assuming b > b, = b1 2%, f, will practice anyhow declared labour and thus its
union will be committed to f, ‘s choice. However, if b < b, = b1, then f, will
acquire an incentive to decline from the proposed equilibrium and practice
undeclared labour. In this case, if k is low enough (k < k1), f2 ‘s union will consent
(silently) to undeclared labour, and, therefore, undeclared labour will be practiced.

On the other hand, assuming k > k.., f> ‘s union will enjoy greater utility under

29 _42(=24tg+te) (- 1Hta+te) 2+ (—1+t,) (- 1+te) (—2+t +te) (- 1+t g +te) 2 (—3+2t, +2t¢))

(—2+tg+te) (—1+tg+te)?

b,
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declared labour and, thus, it will denounce any firm’s illegal practice, constraining, by

this way, f> to practice declared labour.

Interpreting the above proposition, the conclusions may be illustrated in the

diagram below:

b>bgy b<b,
Declared Undeclared Labour
Labour [deviate]
1 1

k> ke
No Consent

k<key
Consent

Consent
[deviate]

Undeclared
Labour

Declared
Labour

l l No Nash
Nash SPE SPE

(b) Deviation from { f;: Not Insure, f,: Not Insure} to { f;: Insure, f,: Not Insure}

Let us now examine if there is any motivation for a firm to deviate from the
state that both firms use undeclared labor for all employees and declare them.
Suppose that f; deviates from the proposed SPE, its profit function forms as follows:

IT1ya = (Pud " 91ud — (1 + k) " Wiyq " q1ud) — te " (Pud " d1ud) — ta

(62)
*(Pud " d1ud — (1 + k) * Wiyg " 91ud — te " (Pud * 91ud))

. . . . _ 2(=24Db) 30
Taking first order conditions for I1;,q as to qiuq and setting g,,q4 = i) the
output of fy is

_ G =D =8)(te — D +3(b —H(A + KH)Wiua) (63)

A1ud 3(b— 4)(3 + 2t,(t, — 1) — 2t,)

* Even though f, deviates, f; cannot observe the deviation, so f; and its labor union will act as f,
would insure its employees. That means we will have the same quantity and wage set up as for f;
concerns, like there was no deviation.
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The utility of f; firm’s union is given by the following expression:

Ujua = ((1 + k) *Wiud * qlud) —ta (Wlud ’ qlud) (64)

Taking first order conditions for the expression {Ui’ud -pr&;b)} as to wy,q we

conclude to the following results:

(b —8)(te —1)b

Wiud = TG (1 + k) (64)
oo (=8 +b)2(—2+ b)* (-1 4+ t)?*(2 + ta(—1 + to) — te)(—1 + to)? (65)
tud = 36(—4 + b)2(3 + 2ty (=1 + t,) — 2t,)2
(—8+b)2(—2+b)b(1 + k —t)(—1 + t)(—1 +t.)?
Ulud == 36 2 (66)
(—4+Db0)*°(1+k)(3+ 2t,(—1+t,) — 2t,)

To examine if f; has any motive to deviate, we abstract f;’s profit before and after

deviation and we obtain the following results:

(=24 b)Y (=1 +t) (=16 + (=16 + B)b(—1 + )2 + ta(—1 4 to) — to) (-1 + t)) (-1 + t.))
- (36(—4 + b)2(3 + 2t,(—1 + to) — 2t,)2)

My —Myyg =

The expression above is always positive, resulting to Iy, > Il;,q4. Interpreting the
above, if both firms do not declare their staff, then none of them will be motivated to
deviate (and thus to declare its employees).

Examining f; union’s behavior, the utility functions, before and after the

deviation, have as follows:
2(=2+b)b(—1+t)(—1+t,)
3(—4 + b)?
(-8+b)?(=2+b)b(1 +k —t)(—1+t,))(—1+t.)?
36(—4 +b)?(1+ k)(3+ 2t,(—1 + to) — 2t,)

U =

(67)

(68)

Uiua =

Abstracting the expressions above, we have:

Ulu - Ulud =
(=24 b)b(=1 + t) (1 + t)(=16b(1 + k — t,) (=1 + to) + b2(1 + k — £,)(—1 + t) + 8(1 + k + 2t, — 6kt, + 2(1 + k — t, + 3kt,)t,)))
- (36(—4 + b)2(1 + k)(3 + 2t,(—1 + t,) — 2t.))
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The expression above turns positive for 0 < k < k., where

8(—1+ 2t,(—1+te) — 2te) — 16b(—=1 + t) (=1 + to) + b2(=1 + t) (=1 + to)
—16b(—1+t.) + b2(—1+te) + 8(1 + 6t,(—1 + to) + 2t,)

ke =

It can be shown that if k is low enough, k < k., = Uy, > U4 and therefore union
will prefer undeclared labor for its members. On the other hand, if k is high enough (k
> k¢r2) union will then be motivated to denounce undeclared labor and deviate from

the equilibrium. Proposition 2 summarizes:

Proposition 2:
If k is low enough (0 < k < k.-), then the proposed SPE, where both firms

practice undeclared labour, will consist a Nash equilibrium. If, on the other hand, k is

great enough (k. < k < 1), this proposed equilibrium is time-inconsistent.

Interpreting the proposition above, the conclusions may be illustrated in the

Undeclared Labour

diagram below:

[time-consistent
choice]

f,'s union

k >k
K<k °
No Consent
Consent
[deviate]

Undeclared Declared
Labour Labour

l No Nash
Nash SPE SPE

i)
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(c) Deviation from { f;: Insure, f,: Not Insure} to { f;: Not Insure, f,: Not Insure}

At this stage, we shall check the possibility of deviation from the proposed
equilibrium (one firm practices declared labour while the other doesn’t) to an
alternative state, where both firms apply undeclared labor. Suppose f; deviates from

the proposed SPE, its profit function form as follows:

Mg = (0" q1a1) — Wiar " Guar — (e + to) - (P G1a1) (69)

2(=24+Db) 31
3(—4+b)

Taking first order conditions for pryq; as to qiq; and setting .41 = , the

output of f; is

_ (8 - b)(l - ta - te) - 3(4 - b)Wldl 70
T1a1 = 3(4 — b)(3 — 2t, — 2t,) (70]

The utility of f; firm’s union is given by the following expression:

Uiar = Wia1 " Q141) (71)

Taking first order conditions for the expression {del . prﬁi;b)} as tow,;4; we have

the following results:

—8b + b? + 8bt, — b?t, + 8bt, — b?t,

Wid1 = 6(—4 + b) (72}

U = (—8+ b)?(=2 + b)b(—1 + t, + t,)? (73)
ld1 36(—4 + b)2(=3 + 2t, + 2t,)

(=84 b)2(—2+b)?>(2—tg — t)(—1 + ty + t,)? (74)

g, =

36(—4 + b)?(—3 + 2t, + 2t,)?

To examine if f; has any motive to deviate, we abstract f,’s profit before and after

deviation and we obtain the following results:

(—8+b)?(—2+tg+te)(—1+tg+te)
(—3+2t4+2te)?

(=2 4+ b)*(—1+t, +t,)(16 — )

Hldl - H1 =

36(—4 + b)*

The expression above

*! Even though f, deviates, f; cannot observe the deviation, so f; and its labor union will act as f,
would insure its employees. That means we will have the same quantity and wage set up as for f;
concerns, like there was no deviation.
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° If—1+ta+te>01—7>ta>1—te'—‘»5171d1—171>0,andthusH1d1>H1

° If—1+ta+te<0Q>ta<1—te'35171d1—171<0,andthusH1d1<H1

Therefore, if t, > 1 — t,, then f; has incentives to deviate from the proposed
equilibrium (f; insures, f, not) and practice undeclared labour.
Examining f; union’s behavior, the utility functions, before and after the

deviation, have as follows:

2@-b)b(A+k—t)(1—t,— t) (75)
e 3(-=4+Db)21+k(1-1t,)

U o (=8 + b)2(=2 + b)b(—1 + t, + t,)? (76)
1™ 36(—4 + b)2(=3 + 2t, + 2t,)

Abstracting the expressions above, we get:
(=2+b)b(—1+tg+te)
—16b(1+k)(—1+ty) (—1+tg+te)+b? (1+k)(—1+ty) (—1+tg+te)+
8((~1+ta) (1+2ta+2to)+k(~1-2te+2ta(~-5+4t g +4t,))) )
36(—4+b)2(1+k)(—1+tg)(—3+2tg+2t,)

U1 — Uy =

The expression above is always negative, implying that U;4; < Uy, thus fi’s
union will prefer declared labor and therefore it will not conclude with f; firm’s
decision for undeclared labor. Eventually, union will denounce possible undeclared
labor policy to public authorities and reinstate f; to its initial state. Proposition 3

summarizes:

Remark 1:

Within the proposed SPE (f; insures its workers, f, does not), ift, <1 —t,, then f;’s
choice will be considered as time-consistent and, thus, declared labour will be
applied. If, on the other hand, t, > 1 —t,, then f; will acquire an incentive to deviate
and practice undeclared labour. Nevertheless, its union will not consent to

undeclared labour, forcing f; to alter its choice.

Interpreting the above proposition, the conclusions may be illustrated in the diagram

below:
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f, firm

t,> 1-t,

t, < 1-t,

Undeclared Labour

g Declared Labour

f,'s union f,'s union

I I—l
No Consent Consent
1 1

Declared Labour Declared Labour

(d) Deviation from {Insure, Not Insure} to {Insure, Insure}
The proposed SPE that one firm insures its personnel and the other doesn’t
has another possible deviation. Suppose f, deviates from the proposed SPE and

decides to insure its personnel, the setup forms as follows:

Myg2 = Pazqraz — (1 + k)Wia2G1a2 — tePazqraz (77)
— taPaz2q1a2 — (1 + K)W142G1a2 — tePazq1a2)
M4 = Pazqzaz — (1 + k)W2a2q2a2 — tePazq2az (78)

— ta@azqzaz — (1 + K)W242G242 — tePa29242)

Paz =1- Q142 — 9242 (79)

Taking first order conditions for I1,4, as to q,4, and setting g, 4, = %, the output

of f1 is

L (~1+t)((=8+ b)Y (=1 + to) + 3(—4 + b)(1 + k)Waqy) (80)
Q2az = 3(—4 + b)(3 + 26,(—1 + t,) — 2t.)

The utility of f, firm’s union is given by the following expression:

Uzaz = (1 + k) " Wagz " q2d2) — ta s (W22 * d242) (81)
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Taking first order conditions for the expression {Ué’dz . prgfi;b)} as to wpq, we have

the following results:

_ (=8 +b)b(—1+t,) (82)
Wad2 = T Te A DY + k)
o = (-84 b)2(=2+b)b(1+ k —t)(—1 + t,)(—1 + t,)? (83)
2427 36(—4+ b)2(1 + k)(3 + 2t,(—1 + t,) — 2t,)
(-8 + D) (=24 D) (1 +t) Q+ ta(—1+t) —te)(—1+ t)° (84)

2d2 —

36(—4+b)2 (3 + 2ta(—1 + te) — 2t,)*

To examine if f> has any motive to deviate, we abstract f,’s profit before and

after deviation and we obtain the following results:

((—2+b)?(16(-1+t, +t) +
(—1+t)R+t(—1+t) —t) (-1 + t)(—16b(—1 + t,)(—1 + to)
+b2(—1 + t)(—1 + to) + 64t,t.)))

(36(—4 + b)2(3 + 2t,(—1 + to) — 2t.)?)

g, — I =

The expression above has 3 roots,

e b;=2rejectedasO<b<1

(8,3 (—1+t.)3+8t,(—1+t.)2 (—5+3t,)
—8t,2(—14t.)? (—4+3t)—4(2(—2+te) (—1+t.) %+
_ V= (=1+t)2(B+2t, (= 1+t) —2te) 2 (2+t, (= 1+te) —te) (= 1+t) 2 (— 1+t +te)))

* b (C1+6)2 2+ (- 1+t —t) (- 1+t0)?)
(—8(=2+t)) (—1+t,)%+8(—1+t,)% (=5+3t,)te—
8(—1+t,)%(—4+3t)t. 2 +8(—1+t,)3t. 3+
e b _4\/—(—1+ta)2(3+2ta(—1+te)—2te)2(2+ta(—1+te)—te)(—1+te)2(—1+ta+te))
3 =

((_ 1+ta)2 (2+ta (_ 1+te)_te) (_ 1+te)2)

rejected as bs; > 12 (while0<b < 1).

We observe that:
e If b <b;=Dby, thenll,g, — I, > 0, or equivalently I1,4, > II,, and therefore
there is motivation for f, firm to deviate from the proposed equilibrium and

declare its employees.
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o If b, =be<b,thenll,g, —II, < 0, or equivalently 1,4, < II,, and, thus, there
is no motivation for f, firm to deviate from the proposed equilibrium and will

continue to practice undeclared labour.

Let us now check f, union’s behavior. Union’s utility before and after deviation

has as follows:

_2(=2+b)b(—1+1t, +te) (85)
2 3(—4 + b)?
(-8+b)*(—2+b)b(1 +k —t))(—1 +t))(—1+t.)? (86)

Uzaz = 36(—4 + b)2(1 + k)(3 + 2t,(—1 + t,) — 2t.)

Abstracting expression [86] from [85], we obtain:

(—2+4b)b(—16b(1+k—ty)(—1+ta)(—1+te )2+
b?(1+k—t3) (= 1+t)(—1+te)2+8((—1+ta) (- 1—2ta +k(—1+6ty)) +
(1+k+2(=7+k)ta+2(5-3k)ta 2 )te+2(1+k—4t,) (- 1+ty)te2))
36(—4+b)2(1+k)(3+2ta(—1+te)—2te)

Uzgz — Uz =

The expression above has one root at:

. = (ta— (=16 +b)b(t, +te — 1) + 8(1 + 2t, + 2t,))
37 (t,—1)(=8+ (b — 16)b + 48t,) + (16 + (b — 16)b + 48t,)t,

It therefore can be shown that
- |fk > kCT3 - Uzdz - UZ > O - Uzdz > Uz, else

- ifk<kcr3_)U2d2_U2<O_)U2d2<U2

Interpreting the above, if k is great enough (k > k..3), then f5’s union will
enjoy greater utility in the case that f, deviates, e.g. applies declared labour. If, on the
other hand, k is low enough (k < k..3), then it will enjoy greater utility on the case
that f, applies undeclared labour and remains time-consistent with its choice.

Remark 2 summarizes:
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Remark 2:

Within the proposed SPE (f; insures its workers, f, does not), if b > b.,32, then f,’s
choice will be considered as time-consistent and thus f, will practice undeclared
labour. If k is low enough too (k < kc,333), then its union will consent to undeclared
labour. On the other hand, if k is high enough (greater than k), then its union will
not consent to undeclared labour and, thus, it will denounce any illegal practices,
forcing f, to alter its choice. Finally, if b is low enough (b < b..3) f> has an incentive

to deviate and declare its labour, and thus its union will be obliged to act along.

The conclusions of the Remark above may be illustrated in the diagram below:

f, firm

b<b,
Declared Labour

b>b,
Undeclared Labour

cr2 er2

[deviate] [no deviation]

1 .
f,'s union

f,'s union

k<k,
Consent

k>k,
No Consent

3 cr3
Consent <

Declared Labour Declared Labour Undeclared Labour

Combining Remark 1 and Remark 2, we conclude to Proposition 3.

(8t,3 (= 1+t)3+8t, (- 1+t.)2(=5+3t.)
—8t,2(—1+t.)2(—4+3t.)—4(2(—2+te)(—1+t.) 2+
(1) % (B2, (—1+t) —2t) 2 (244, (— 1+t,) —t.) (- 1+t) 2 (— 1 +t,+t,)))
a (1462 @+ (- 1+ —t) (- 1+4t)?)

32

b,

33

ko = (ta—1)((=16+b)b(ta+te—1)+8(1+2t,+2te))
€T ™ (ta—1)(—8+(b—16)b+48t,)+(16+(b—16)b+48t,)te
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Proposition 3:

Ift, <1—t, b > b.,3 and k < k5>, then the proposed equilibrium (f; insures its
workers, while f, does not) will remain time-consistent and therefore will constitute a
Nash SPE.

2.3.5. Conclusions

The analysis above represents an alternative approach of the undeclared
labour phenomenon with analytical tools from Industrial Organization and Game
Theory framework. In a unionized duopoly, we focused on the opportunity cost that
arises by the implementation of undeclared labour; if a firm properly declares its
personnel to the authorities, then the firm will have to pay contributions for social
insurance, while less taxes will be defrayed. Exactly the opposite occurs in the other
case, highlighting the alternative cost, thereby. labour unions face the same dilemma
as well; if unions — silently — consent to undeclared labour, their members will enjoy
greater payments (no contributions for social insurance will be withheld) and pay
fewer taxes.

In this early analysis, we considered the firms’ choice for applying undeclared
labour or not exogenously. Therefore, a matrix game occurred, where we examined -
under pure strategies — whether any of the proposed equilibria consists a Nash
Subgame Perfect Equilibrium. Regarding the formation of agents’ policies, we
assumed that in order for undeclared labour to be applied, the collusion between
firm and its union is a prerequisite, while declared labour may occur unilaterally
(either from firm’s or from union’s choice). Furthermore, we endogenized any

possible deviations in a more realistic frame, assuming that an agent deviates, given

(8t,3 (= 1+t)3+8t, (- 1+t.)2(=5+3t.)
—8t,2(—1+t.)2(—4+3t.)—4(2(—2+te)(—1+t.) 2+
(1) % (B2, (—1+t) —2t) 2 (244, (— 1+t,) —t.) (- 1+t) 2 (— 1 +t,+t,)))
h (- 1462 2+ (- 1+) =) (—1+t)?)

34

b,

35

ko = (ta—1)((=16+b)b(ta+te—1)+8(1+2t,+2te))
€T ™ (ta—1)(—8+(b—16)b+48ty)+(16+(b—16)b+48t,)te
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that the rival unit is not able to find it out, and, thus, the rival unit will act as the
deviant was maintaining its assumed — initial — decision.

The findings of our analysis suggest that all proposed equilibria (e.g. both
firms insure, both firms do not insure, one firm insures while the other doesn’t) may
comprise a Nash SPE under certain circumstances. We furthermore investigated
those critical values for an agent to obtain an incentive to deviate from the proposed
equilibrium, and alter his policy (for example, a firm discontinue to declare its labour
and practices undeclared labour). Our findings indicate that those critical values
depend on the status quo of the market;

- If both firms declare their labour, then the incentive for firm’s deviation will
arise if b is low enough (b < b¢).
- If both firms practice undeclared labour, then none incentive to declare their
labour may exist.
- In the case that one firm declares its personnel while the other doesn't,
o The incentive to discontinue declaring its labour and practice
undeclared labour occurs if t, is great enough (t, > 1- t.).
o On the other hand, the incentive to discontinue practicing undeclared
labour and insures its personnel occurs if b is low enough (b < b).

Similar conclusions are revealed for labour unions too.

- If both firms practice declared labour, union will consent to a deviation to
undeclared labour only if k is great enough (k > ke1).

- If both firms practice undeclared labour, union will consent to undeclared
labour only if k is low enough (k < k¢2).

- In the case that one firm practices undeclared labour while the other one
doesn’t, unions will not accept for their members to alter from declared to
undeclared labour.

Several inquiries are still left open for further research. For instance, note
that we have not examined the equilibrium prospects of the centralized wage-
bargaining structure. The same applies for the cost of governmental surveillance or
compliance penalties (or any else relevant policy meters) imposed for undeclared

labour. Consequences to social welfare are another aspect that should furthermore

be examined.
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2.5. Epilogue

In this chapter, we approached the undeclared labour phenomenon within
I/O framework. Most of the relevant work concerns empirical research on the work,
relations and motives of those engaged in undeclared work. Nevertheless, there isn’t
still any research that makes use of the analytical tools of industrial organization and

game theory.

Our purpose is to understand the real nature of undeclared labour and its
side effects to the markets. We initially approached this phenomenon rather as a
firm-specific factor than a delinquent behavior of employers and employees. We aim
not — by no means — to legalize this phenomenon, however such an examination may
reveal a way of internal discipline of firms and unions. If undeclared labour loses its
economic attractiveness, firms (unions) will surely prefer declared labour, in order to
maximize their profits (utility). Another interesting finding of our analysis indicates
that under certain circumstances, undeclared labour may yield greater public
revenues and social welfare. Although in this case, individuality is sidelined in favor

of collegiality.
Furthermore, the present research focused into three main sections.

- First, we developed a simple model to examine whereas opportunity cost
between taxation and contributions for social insurance has effect. In a
Cournot duopoly, where wages are set exogenously, we concluded that if the

selected combination of tax rate (t) and the contributions rate (k) lies below

* k . . . .
thet; = Tz Curve, then the incentives for practicing undeclared labour shall

be strengthen. It is therefore understood, that if a benevolent social planner
N . . k
chooses such a combination of (t, k) that lies above the t; = .5 curve,

undeclared labour will be annihilated, without any need of surveillance.

- Second, we enriched our latter model with unionization - introducing
decentralized wage bargaining regime, different type of taxation for firms
(progressive) than for unions’ members (proportional) and endogenous

determination of the optimal rate of undeclared labour for each firm. Then,
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the findings of our analysis were compared to a benchmarking case of only-
declared labour. Our conclusions illustrated that undeclared labour is a rather
multidimensional phenomenon without any predetermined result. So,
compared to only-declared labour state, undeclared labour - under certain
circumstances - may produce greater product and thus employment, greater
profits, greater wages, lower prices and consumer surplus. Furthermore, and
contrary to common knowledge and allegations, undeclared labour may vyield
greater unions’ utility, greater public revenues (either derived from taxation

or contributions) and finally greater social welfare.

- Third, we alternated our analysis tools and formed a matrix game with
unilateral deviations. We assumed a unionized (decentralized wage
bargaining regime) Cournot duopoly, where two different types of taxation
are enforced: a direct tax t, calculated on firms’ profits and unions’ members
income, and an indirect tax t. calculated on firms’ revenues. Assuming
strategic collusion among firms and unions as a perquisite for undeclared
labour to arise, we concluded to three different possible final equilibria and
examined whereas those could consist Nash Subgame Perfect Equilibria. We
proved that, under different circumstances, all three of them consist Nash
SPE and we furthermore determined the critical values of the parameters

that a deviation should take place.

So far as we know, the examination of undeclared labour within Industrial
Organization and Games Theory framework remains rather deficient, while the
undeclared labour phenomenon constitutes a significant social deviant behavior with
multidimensional side effects. Further research may and should include different
types of competition and wage bargaining, alternative taxation and endogenization
of state surveillance and penalty enforcement. In our opinion, ulterior purpose
remains the formulation of a social planner’s policy, that will obligate firms and

unions into internal discipline without the need of any state surveillance.
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Chapter 3:
Efficiency of Price Competition Versus

Quantity Competition in Unionized Oligopoly
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3.1. Abstract

In a union-duopoly decentralized bargaining context we argue that prior to the
realization of any employment and production plans firms and unions in each
firm/union pair may collectively decide about their bargaining agenda, e.g., whether
they will subsequently negotiate about only wages (“Right-to-Manage”) or about
both wages and employment (“Efficient Bargains”). We show that under price
competition in the product market the equilibrium bargaining agendas would always
regard only wages. Under quantity competition, however, and provided that the
union bargaining power is low enough, one firm/union pair may agree on Efficient
Bargains while the other pair agrees on Right-to-Manage. In contrast to conventional
wisdom our findings suggest that, if sufficient product differentiation among firms
exists, social welfare can be higher under quantity competition than under price

competition - the role of unions in that being critical.

3.2. Introduction

The fundamentals of modern oligopoly theory are the models of Cournot-
Nash, where firms compete in the product market by independently adjusting their
own quantities, and Bertrand-Nash, where the rival firms independently adjust their
own prices. These alternative hypotheses deliver highly significant implications to
the theory and practice of industrial economics [see Vives (2001)] whilst, as argued
by Tremblay and Tremblay (2011), Tremblay et al. (2013), both quantity and price
rivalry have been observed in real life.

On the other hand regarding the labour market, the presence of trade unions
and collective bargaining agreements are common in most imperfectly competitive
industries, especially in Europe [see, e.g., Hartog and Theeuwes (1992)]. There are
two ways in which unions negotiate with firms. The first involves bargaining about
wages alone, “Right-to-Manage” [see, e.g., Nickell and Andrews (1983)]. The second,
involves bargaining about both wages and employment, “Efficient Bargains” [see
McDonald and Solow (1981), MacCurdy and Pencavel (1986), Alogoskoufis and
Manning (1991), Petrakis and Vlassis (2000)].
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Focusing on the welfare implications of the above behavioural and/or
institutional structures, the union-oligopoly literature seems to suggest that -
compared to quantity competition and right-to-manage bargaining, price
competition and efficient bargains respectively entail higher output, employment,
and consumer surplus. It has been also shown that, in contrast to the case of right-
to-manage bargaining, under efficient bargains output and employment are not
decreasing with union power, provided that union members are risk averse/neutral
[see e.g., Booth (1996)]. Yet, the literature has not so far investigated whether
efficient bargains and/or right-to-manage bargaining can be endogenously sustained
under price competition in the product market. Therefore, a safe conclusion
regarding the welfare properties of the alternative possible product —and- labour
market equilibria is still to come: In a non-unionized duopoly context, price
competition among firms producing substitute goods has long ago shown to be in
equilibrium more efficient than quantity competition - in terms of output and
consumer surplus [see, e.g., Singh and Vives (1984)]. This result does not however
hold true as the industry expands to a higher number of firms [see, e.g., Hackner
(2000)]. In the presence of unions and collective bargaining, nonetheless, Petrakis
and Vlassis (2000) have shown that compared to right-to-manage bargaining
efficient bargains may in equilibrium render higher efficiency to an n-symmetric
oligopoly where firms compete in quantities. Still, it remains an open question
whether efficient bargains can be sustained in equilibrium under oligopolistic price
competition. If not, as we suggest later on, then an efficiency reversal in favor of
guantity competition may interestingly arise adding to the existing knowledge.

In the present paper we develop a unionized duopoly model with
decentralized bargaining, like Petrakis and Vlassis (2000) arguing that, prior to the
realization of the firm-specific employment/production plans, and before entering in
to pair-wise negotiations, firms and unions collectively decide about their bargaining
agendas, independently in each firm/union pair.

Unlike the aforementioned authors we however consider that each pair’s
bargaining agenda is observable by the rival pair before pair-specific bargains are
struck: In the broader context of contracting among upstream input suppliers and

downstream producers the publicity of the bargaining agenda is a reasonable
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postulate, due to the long-term nature and the exclusivity of such vertical
relationships, which may amongst other clauses provide specific input- per- output
rules. Similarly, firm-union contracts may apart from the wage specify employment,
at least implicitly; via manning ratios, crew sizes, worker shifts, and other relevant
rules which are often agreed among the union and the firm’s management [see, e.g.,
McDonald and Solow (1981), Manning (1987), Rogers and Streek (1994)].

More importantly, while Petrakis and Vlassis (2000) have taken as given
guantity competition in a homogeneous product market, we alternatively consider
price and quantity competition in a market with differentiated products, in order to
explore whether either of those alternative modes of product market rivalry can
endogenously sustain right-to-manage bargaining and/or efficient bargains in the
labour market.

Our findings show that under price competition the equilibrium bargaining
agenda in each firm/union pair would always regard only wages. Under quantity
competition, however, and if union bargaining power is sufficiently low, the firm and
the union in one firm/union pair would agree over the efficient bargains agenda
while the other pair’'s agents would collectively choose the right-to-manage one.
Quite remarkably we further show that, if apart from union power the degree of
substitutability among the firms’ products is low enough, quantity competition can
via efficient bargains prove to be more socially efficient compared to price
competition. In contrast to conventional wisdom unions may thus prove to be an
efficiency-enhancing institution in oligopoly markets.

The remainder of the paper is organized as follows. Section 2 presents our
structural model and the sequence of events arising in its context. In Section 3 two
alternative sets of candidate product and labour market equilibria are derived - each
set corresponding to an alternative hypothesis about the mode of product market
rivalry, and the Nash equilibrium is found for each set. In Section 4 our findings are

evaluated in social welfare terms, and Section 5 concludes the paper.
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3.3. The Model

The product market of our reference industrial sector consists of two
unionized firms i (=1,2), producing differentiated goods, both of which may by
assumption compete either by independently adjusting their own quantities or by
independently adjusting their own prices. Firms exhibit symmetric C.R.S production
technologies in the labour input- given that the deployed capital input is always
sufficient to produce the good. Effectively, each firm possesses a simple Leontief
technology,q, = N, ,where gq;, N;, respectively denote the firm’s i’s output and
number of employees, and is (for simplicity) assumed that the productivity of labour

equals one.

The representative consumer’s preferences for products q;,q;,z - with z
denoting a composite numeraire (e.g., P, = 1), are given by a simple variant of
Dixit’s (1979) quasi-linear specification:

u(qi,q5,2) = (9 + 4;) — (@7 +a;+2vq:q,)/2 + 2 (1)
Therefore, each firm i #j=1,2, faces an inverse demand function of the form:
P(gi9;))=1-q—vq; (2)
Where,y €(0,1) is a measure of the degree of substitutability between the firms’
products:

Asy— 0 product differentiation among firms increases while asy— 1 the firms’

products become more close substitutes.

Inverting (2) we subsequently obtain product demand for each firm i as a function of

its own and its rival (j) firm’s price:

1-y)—P —vP (3)
1—y2

q:(Py ;) =
Hence, the profit maximant of each firm i can be alternatively expressed like in (4a)

and (4b) below.

II; = Pi(qi,9;)q9; — Wiq; (4a)
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II; = Piq;(P;, P;) — w;q;(P;, P}) (4b)
The sectoral labour market is unionized and union structure as well as collective
bargaining is decentralized at the firm-level. Assuming utilitarian behavior on the
part of unions - endowed with risk-neutral members, the union’s i ’s maximant is a

variant of the Oswald’s (1982) familiar rent formula:

Ui = (W; — wy)g; (5)
Where w, stands for the exogenous reservation wage. The latter is typically
considered to be a weighted average, of the unemployment benefit and the wage

which can obtain any union member employed outside the reference sector.

In the above context our postulated sequence of events is as follows. At stage
one, firms and unions, simultaneously and independently in each firm/union pair i
#j=1, 2, collectively decide about the agenda (scope) of negotiations - to take place
among them at the subsequent stage of the game, and an agreement over efficient
bargains is reached whenever both the firm and the union would raise no veto
against the pair’s unilateral switch from the right-to-manage bargaining (R) agenda
to the efficient bargains (E) agenda.36 At stage two, given that the outcome of stage
one in any firm/union pair i is also observable by the rival pair j, firm-union collective
negotiations about only wages (R), or about both wages and employment (E), are
simultaneously and independently conducted in each firm/union pair. At stage three,
given the quantity —or price, mode of competition in the product market, if the R
agenda is everywhere sustained then the firms i #j=1, 2, simultaneously and
independently adjust their own quantities —or their own prices.>’ Otherwise e.g., if
the E agenda has been chosen by one or both firm/union pair(s) then: In the first
instance, the firm conducting right-to-manage bargaining unilaterally adjusts its own

quantity - or price, at stage three, whilst the rival firm/union pair by conducting

3 Otherwise, i.e., whenever the firm, or the union, or both the union and the firm, object the pair’s
switch to the E agenda, then the pair will stick to the R agenda: Given that the institutional set-up in
the majority of the unionized labour markets (especially in Europe) formally addresses bargaining
about wages only, it is reasonable to consider R to be the “benchmark” firm-union bargaining agenda
[see, e.g., Hartog and Theeuwes (1992), Petrakis and Vlassis (2000)].

*In what follows apart from taking the mode of product market competition to be exogenous we do
not consider the asymmetric instance of product market rivalry, where one firm adjusts its own
quantity while its rival firm adjusts its own price. Such a configuration extends the scope of the
present paper and is left for future research.
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efficient bargains has already collectively chosen the firm’s own quantity — or price,
at stage two. In the second instance, wages, quantities and prices, in any firm/union
pair, are via efficient bargaining chosen at stage two. Hence, stage three is

meaningless.*®

3.4. Equilibrium Analysis

3.4.1. Quantity (Q) Competition in the product market

Given that the mode of product market competition common for both firms
is quantity (Q) competition, and that any firm/union pair may independently from
the other pair materialize any of the alternative bargaining agendas {R or E}, four

different (sub)games arise at stage one of the game.

3.4.2. Universal Right-to-Manage Bargaining (QRR)

Assuming that (at stage one) both firm/union pairs have collectively chosen
the right-to-manage bargaining (R) agenda, at stage three both firms j# j = 1,2,
independently and simultaneously adjust their own outputs so that to maximize
their own profits. Thus, from the f.o.cs of (4a), w.r.t. q;,q;, a standard system of

best-response functions is derived:

1-yq;—w; 6
q; = RF(q;) = + ©)

Solving (6) for q;+j—1,, the firms’ optimal output/employment rules are then defined

by the following system.

(2=v) = 2w; +yw; (7)
4 —y?

qi(Wi»Wj) =

*% Note that the choice/announcement of own price on the part of each firm also implies each firm’s
guantity sold, and vice-versa. Yet, since firm-specific prices (firm-specific quantities) are strategic
complements (strategic substitutes), as it becomes evident later on the product and labour market
outcomes under those alternative modes of product market competition would be quite different.
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At stage two, since the bargaining agendas of both firm/union pairs contain only
wages, W;xj-1, bargains are independently struck in each firm/union pair so as to

maximize the following Nash Bargaining product.

B; = [U;(q: w))P [T (g, q;, w)] @250 # j = 1,2 (8)
Where, (1-b) and 0<b<1, respectively stand for the firm’s and the union’s bargaining
power over the bargained argument(s) —here about the wage, and are assumed to

be symmetric across firm/union pairs.

Substituting q;, from (7) into (8), and solving the system of f.o.cs of (8), w.r.t. w;, w;,

we subsequently get the following (symmetric) wage outcomes:*
QRR QRR _ b(2—y)+2(2—b)w, (9)

Wi =W 4 — by

Consequently substituting (9) into (7), and then both (9) and (7) into (4a) and (5), the

following output/ employment, profits, and union rents (symmetric) outcomes are

derived in the (QRR) candidate equilibrium.

QRR _ QRR _ 2(2—=b)(1—wyp) (10)
WY T2 @ -m
QRR _ 1 QRR _ , QRR\2 _ 4[2-b)(1 - Wo)]2 (11)
I = = @ = @ np
[ORR _ [JQRR _ 2b(2 —b)(2 —y)(1 — wp)? (12)
: J (2+y)(4 - by)?

3.4.3. Efficient Bargains and Right-to-Manage (QER)

This game effectively addresses Stackelberg competition in quantities as
follows. W.l.0.g. let at stage two the firm/union pair i (the firm/union pair j) bargain
about the wage (about both wage and employment) leaving discretion to firm i to

later on, e.g., at stage three, choose its employment/output level.

To elaborate backward, recall that at stage three the firm’s i’s best response function

is:

** Since, given the concavity of the firms’ revenue functions, a unique (candidate) equilibrium in the
space of outputs exists, and optimal wages depend only on optimal outputs, a unique vector of
bargained wages emerges in the candidate equilibrium.
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_ 1-yqj—w; (13)
q, = RF(a;) = ———

At stage two, therefore, the agents of firm/union pair j bargain over wj, g; so that -

given (13) - maximize:

B; = [U;(qj, w;, w)1°[1T;(q;, wj, w;)] ) (14)
While, at the same time, the agents of firm/union pair i bargain over w; so as to

maximize:

B; = [Ui(q: w1 [11:(qi, q;, w;)] 4™ (15)
Solving the system of f.o.cs of (14) and (15) w.r.t. wj,qj, and w;, and like in 3.1.1
doing the proper substitutions, we obtain the following wage, output/employment,

profits, and union rents (asymmetric) outcomes in the (QER) candidate equilibrium.

yoer _ bY@ 4y +2[Q-y)A +y) — (A= b2 — v + Dlwo} (16)
' [8 —y2(4 — b)]
yoer _ b +b) — 4[y* =21+ [8+(1-b)(B -6y — (1 -b)*yQ2 -y +y(2 - y2 +1))Iwe} (17)
poT [16 — 2y%(4 - b)]
QER _ 2-b)[4-—y2+Py)]1—wp) (18)
@ = 16 — 2(4 — b)y?
QER _ [4—y(2 - D)1 —wy) (19)
g 8- (4 by
HiQER _ (quER)z (20)
qoen _ (17D —¥)(q}")? (21)
J 2
2b
QER _ 4D QER\2 (22)
2—y%b 2
yoer = Y b oy (23)

3.4.4. Universal Efficient Bargaining (QEE)

Suppose that the bargaining agenda selected at stage one from any
firm/union pair is efficient (E) bargains. Then, at stage two (stage three is here
meaningless) each firm/union pair i, independently from and simultaneously with
the rival pair j, conducts bargaining over both wage and employment so as to

maximize:
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EE _

B = [Ui(q w)I"[11:(qs, 4, w)]“ ™ (24)
Solving the system of f.o.cs of (24) w.r.t. w;, q; ; i# j=1, 2, we subsequently obtain the
following wage, output/employment, profits, and union rents (symmetric) outcomes

in the (QEE) candidate equilibrium.

QEE oee 1= (1 =b)(A—wp) + (1 +7y)w, (25)
w; = ij =
24y
quEE _ quEE _ 12_+W0 (26)
)4
[JQEE _ [QFE _ (1 —b)(1 — wy)? (27)
' / (2+7y)?
UiQEE _ YQEE _ b(1 — wy)? (28)
J (2+7y)?

3.4.5. Nash Equilibrium

Moving backward to stage one- let us now search for the firm/union pairs’
bargaining agendas in the Nash equilibrium. Recall that for R to be sustained as the
firm/union pair’s i’s #2j=1, 2, bargaining agenda -given that the rival firm/union pair j
has selected B or R as its own agenda, at least one of the agents in pair i must have
no incentive for the pair to unilaterally switch from the R to the E agenda. Otherwise,
i.e., if both profits and union rents in pair i strictly increase under the E agenda, no

Ill

one of the agents in pair i will “vote” (e.g., raise a veto) against the considered
deviation. In order to check for the Nash equilibrium it is then sufficient to examine
the following deviations: QRR-> QER; QER-> QEE. Our relevant findings are

summarized in Proposition 1.

Proposition 1:

For any 0 < wy < 140 there exists a function b(y), with 02—(;/) >0; ye(0,1);

b(y) € (0,0.425], such that, under quantity (Q) competition in the product market:

(i) If0 < b < b(y) then the firm and the union in one firm/union pair would

* Given our product demand specification — note that, for the sectoral market to exist, the
(maximum) price should be less than one. It follows that the unions’ reservation wage (wy), i.e., the
firms’ (minimum) unit cost, should be also less than one.
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collectively decide to bargain about both wage and employment, while in
its rival pair the firm and the union would decide to bargain only about the
wage. Therefore the unique Nash equilibrium is QER.

(i) If1 > b > b(y) then no firm would agree with its union to bargain about
both wage and employment, despite that both unions are willing to do so.

Therefore the unique Nash equilibrium is QRR.

The above findings reassure the Petrakis and Vlassis (2000) central suggestion
that, if union power is low enough (less than 0.5), then efficient bargains may
emerge in at least one firm/union pair (the other pairs conducting right-to-manage
bargaining) in equilibrium. In our context of analysis the intuition behind this result is
as follows. By agreeing with its own union on pair-specific efficient bargaining the
firm effectively becomes a Stackelberg leader in the product market and, hence,
enjoys a higher market share relative to the case it had stuck to right-to-manage
bargaining. On the other hand, however, by paying a higher wage bill the firm may
have to transfer to its union a disproportionate share of the emerging profits
differential. The latter effect can of course be sufficiently strong to make the E
agenda less profitable for the firm compared to the R agenda. Therefore, an upper
limit in union’s power (b) exists so as by keeping the wage contract low enough to
make the E agenda to the firm’s best interest. The union, on the other hand, since it
gains higher employment would always opt for efficient bargains.** Nonetheless, the
b upper value for the firm to consent to the E agenda increases with the degree of
product substitutability among firms (y), e.g., the b-constraint relaxes for the firm as
y increases. This is reasonable since business-stealing ensuing from Stackelberg
leadership becomes higher as the firms’ products become more close substitutes.
Therefore, a higher y compensates the firm for a higher wage -ensuing as b
increases. Last but not least, the E agenda can never be chosen by both firm/union
pairs in the equilibrium. The reason is that total output and employment would then

become prohibitively high to sustain oligopoly profits, despite this would be on the

" As it can be easily checked, the wage contract in the deviant pair under QER is lower than under
QRR. Since, however, union members are risk averse or (like in our specification) neutral, the wage
effect (of a switch to QER) on union’s rents is of a second order while the respective employment
effect is of a first order.
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best interest of both unions. Such an instance is in fact similar to a well known from
standard oligopoly theory situation of Stackelberg warfare in which no one firm is

willing to engage.

3.5. Price (P) Competition in the product market
Let us next unfold the four sets of candidate equilibria arising at the first

stage of the game under price competition in the product market*.

3.5.1. Universal Right-to-Manage Bargaining (PRR)
From the f.0.cs of (4b), w.r.t. P4 ;-4 the following system of best response

functions is derived.

1—-vy)+yP+w; 29
( (1/3)_;/2)] =12 (29)

Solving (29) for P;, the firms’ optimal pricing rules at stage three are then defined by

P, = RF,(P,) =

the following system.

2(1+w;) — 1+vy)—w; 30
Pi(Wi,Wj): ( W)(4):[§,2) 2 W]];i¢j=1,2 (30)

Substituting for P, from (30) into (3), to get g; as functions of wages, and solving the

system of f.o.cs [of the derived version of (8)] w.r.t. w;.—; , we subsequently obtain

a unique vector of bargained wages in the PRR candidate equilibrium:

' J 4 —y(b+2y)

Using (31), and reversely substituting, the following output/ employment, profits,

and union rents (symmetric) outcomes are derived in the candidate equilibrium.

prr _ prr _ (2= D)2 —y*)(1 —wo) (32)
=L T T -niE—r® +21)]
_A-PIE -2 -y - wy)]? (33)

[1PRR = H]PRR

S A+{@-DMA—-yb+ 2]

*> The notation of the various candidate equilibria is similar to that of the Q competition case. Simply
substitute P for Q in the relevant superscripts.
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' / 2-=Y)A+y)[4—vyD+2p)]?

3.5.2. Right-to-Manage and Efficient Bargains (PRE)

The symmetric PRE and PER games effectively address price competition in
the product market in a sequential fashion: W.l.o.g working in terms of PRE, at stage
two the firm/union pair i conducts wage bargains —leaving discretion to firm i to later
on (e.g., at stage three) announce its price, while at the same time the firm/union
pair j conducts wage and price bargains; hence, apart from the wage the firm’s j's
price is announced at stage two. Accordingly, the candidate equilibrium is derived as

follows.
The firm’s i’s best response function, at stage three, is known to be:

(1 —-vy) +yP+w; (35)
3-v2)

Considering (35), the firm and the union in pair j at stage two bargain over P;, w; so

P, = RF,(P,) =

that to maximize:

B; = [U;(P;, w;, w)]°[1T;(P;, wj, w;)] 4~ (36)

While at the same time the firm i and union i bargain over w; so that to maximize:

B; = [Uy(P;, P, w) " [1T;(P;, Py, wy)] 4~ (37)
Solving the system of f.o.cs of (36) and (37) w.r.t. w;, P;, and w;, and doing the
proper substitutions, the following wage, output/employment, profits, and union

rents (asymmetric) outcomes are obtained in the PRE candidate equilibrium.

b [8 —y2(4 + b)]
pre DA—v[2A+y)-b(A -]} b{4+y[(2-b) -2y}
e s ys—y2z4+b) - 8):V2(4+b) SR 39
pre _ 2= D)[4+y(2—y)](1 —wo) (40)
i T TR+ B - G+ by
pre_ 4+v(2+ D)2 -y*(1 —wy) (41)
T 2@+ 8- +by?
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HPRE _ (2 _b)z(l_)/)[4+)/(2 _y)]Z(l_WO)Z (42)

: 4(1+y)[8 — (4 + b)y?]?
pere _ (1=D)A =12~ YH[4 +v(2 + b)*(1 — wy)? (43)

A 2(1+y)[8— (4 +b)y?]?
UPRE — b(2—-b)(1—-p)[4+v(2 -1 —wpy)? (44)

' 2(1+y)[8— (4 + b)y?]?

[
J 2(1+y)[8— (4 + b)y?]?

3.5.3. Universal Efficient bargaining (PEE)

The PEE game is the price competition counterpart of the QEE game: Using
(3) and (4b) in order to express profits and rents as functions of prices and wages,
and given that the bargaining agenda in both firm/union pairs is EB, at stage two
each pair i # j = 1,2, independently from and simultaneously with the rival pair j,

conducts bargains over both the firm-specific price and wage so that to maximize:

B; = [U;(P;, P, w)1P[IT;(P;, Py, w)] D) (46)
Solving the system of f.o.cs of (46) w.r.t w;, P;, we then easily obtain the following
wage, output/employment, profits, and union rents (symmetric) outcomes in the

candidate equilibrium.

b[(1 —7v) + wy] (47)
wfFE = wPFE = =7 4+ (1-b)w,
PEE _ PEE _ 1-wo (48)
W T eopnarn
' g (1+y)(2—y)?
b(1 —y)(1 — wy)? (50)

UPEE — [JPEE _
' / 1+y)(2-7v)?

3.5.4. Nash Equilibrium
Along the lines of reasoning in 3.5.4, in order to check for the equilibrium
bargaining agendas under price competition, is sufficient to examine the effects on

firms’ profits and unions’ rents ensuing from the following switches in the firm/union
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pairs’ bargaining agendas: PRR-> PRE; PRE-> PEE. Our findings are summarized in

Proposition 2.

Proposition 2:

. . ., Ob
For any 0 < wy < 1, there exist functions b,(y);x = f,ur,ue, with 9bx(y)

>0;y

€(0,1); bs(y) € (0,0.25] < by, (¥) €(0,0.6] VO <y <1; by (y) € (0,1), such

that:

Q) If 0 < b < be(y), then the profits of firm j (the rents of union j) strictly
increase (decrease) under PRR—> PRE.

(i) If1>b > by, (y) > bs(y), then the rents of union j (the profits of firm j)
strictly increase (decrease) under PRR—> PRE.

@iii)  If1 > b > by.(y), then the rents of union i strictly increase under PRE-> PEE.
However, the profits of firm i always (e.qg., for any b, y) strictly decrease under
PRE-> PEE.

Therefore, the unique Nash Equilibrium is PRR.

Proposition 2 suggests that under price competition in the product market a conflict
of interest always arises between the firm and the union, in any firm/union pair,
regarding the pair’s unilateral deviation from the (benchmark) R agenda to the E
agenda. Therefore, right-to-manage bargaining is sustained in both firm/union pairs
in equilibrium. The reasoning is as follows. Given that the rival firm i agrees with its
own union to stick to the R agenda [see (i) and (ii)], the firm j -by switching its
bargaining agenda from R to E- would become a price leader in the product market.
The firm j and union j must then consider the following ensuing effects: First, due to
price leadership on the part of firm j, its rival firm’s (i’s) price would always be lower
in the (PRE) candidate equilibrium —compared to the benchmark (PRR) equilibrium.
Second, due to the strategic complementarity that exists amongst the firms’ prices,
both prices will be lower in the candidate equilibrium in comparison to the PRR
equilibrium. The firm j (the union j) would therefore anticipate that a deviation from

PRR to PRE would be to the firm’s (to the union’s) best interest so long as the firm
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(the union) will on its own part gain more than loose by enjoying a smaller portion
of a larger pie .** It proves that regarding the firm (the union) this happens if union
power- b is sufficiently low (high). This is so because the firm (the union) will gain
more than loose from the pair’s unilateral switch from the R to the E agenda insofar
as the wage would be kept low (high) enough to make the - as above ensuing-
reallocation of market shares and employment among firm/union pairs to the firm’s
(to the union’s) j’'s best interest. Yet, the upper critical bound of b —for the firm to
consent to the E agenda is always lower than the lower critical bound of b -for the
union to act similarly. The firm and/or the union in any firm/union pair will therefore
always “vote” against the pair’s unilateral deviation from the benchmark R agenda,
hence, the PRE configuration can never emerge in equilibrium. On the other hand
regarding the pair’s i’s deviation from the R to the E agenda - given that the rival pair
j conducts efficient bargains [see (iii)], the firm i would never have such an interest.
The reason is that, by thus fiercing price competition, the firm’s i’s (as well as the
firm’s j’s) profits would be driven lower. The firm’s i’s union would however opt for a
deviation to the E agenda if its bargaining power was high enough, since in such an
instance the union would extract higher rents (in terms of higher employment) at

the cost of both firms’ profits.

3.6. Welfare analysis
In order to proceed to an evaluation of our findings, in social welfare terms,
let us first define the following.
e Consumer Surplus: CSg = (%)(Qis + qjs)z
e Firms’ (total) Profits: TIls = Il;s + Il;s

e Unions’ (total) Rents: TUs = U;s + Uy

2 Regarding the size and the portion of the pie, e.g., the anticipated firm/union pair’s j’'s welfare gain
in the PRE equilibrium -compared to the PRR equilibrium- note that: First, the pie will be larger since,
due to the universal decline in prices, sectoral output would be higher. Second, the portion of the pie
which the firm j and union j will jointly enjoy will be smaller because the firm’s j's price would be
higher than its rival firm’s i’s price.
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Social Welfare, at the sector’s level, is then typically defined as:

o SWS = CSS + TH5+ TUS

Noting that the subscript s allows for all possible product and labour market
equilibrium configurations, e.g., s = {QRE or QER}, [PRR], the required figures can
be respectively calculated, by means of {(18)-(23)} and [(32)-(34)]. Proposition 3

summarizes the findings of the subsequently made welfare comparisons.

Proposition 3:

(a) For any 0 < wy < 1 there exist functions y,(b); z = sw, cs, tm, with 19);;_;1:) >0;b

€(0,0.425), and y,, (b) € (0.25,0.5); y.(b) € (0.25,0.5); y:-(b) € (0.3,0.65),

such that:

Q) If 0 <y <ye(b), then Social Welfare under QRE (or QER) is higher than
under PRR.

(i) If 0 <y < vY.:(b), then Consumer Surplus under QRE (or QER) is higher than
under PRR.

@iii)  If0 <y < y:(b), then the total Profits under QRE (or QER) are lower than
under PRR.

(8) For any 0 <wy,<1,if 0125<b < 0.425;y € (0,1), or b €(0,0.425) and

y € (0,0.35), or be(0,0.425) and y € (0.5, 1), then total Union Rents under QRE (or

QER) are higher than under PRR.

[The proof appears in the Appendix 3]

Proposition 3 suggests that whenever union power is sufficiently low so as to
induce efficient bargains in the labour market — under quantity competition in the
product market, if the degree of substitutability among the firms’ products is also
low enough, then the quantity mode of competition entails higher consumer surplus
and social welfare than the price mode -which always sustains right-to-manage
bargaining. To grasp the intuition behind this finding recall that ceteris paribus the
lower is the degree of product substitutability the lower becomes the output

differential in favor of price competition relative to quantity competition. Thus,
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efficient bargaining - which is partially emerging under quantity competition, may
ultimately reverse that output differential if y is sufficiently low. In the latter instance
the firms’ profits are nonetheless lower, whilst (with the exception of a very narrow
b and/or y configuration) the unions’ rents are higher, this resulting from the profits-
to-rents redistribution brought by efficient bargains. Quite remarkably, therefore, if
product market competition was to switch from the price mode to the quantity
mode the possibility of efficient bargaining —which then arises if union power is
sufficiently low, might render higher efficiency to the sectoral market and also entail

welfare redistribution from firms to consumers and (quite probably) to unions*.

3.7. Conclusions - Epilogue

In this paper we have developed a decentralized union-oligopoly bargaining
framework allowing us to: First, examine whether the firm-union bargaining
agendas may apart from wages also regard employment in equilibrium, and find out
whether this possibility is contingent on the mode of product market competition.
Second, compare on efficiency grounds the properties of the bargaining

agendas/mode of competition configurations which may emerge in equilibrium.

Under quite regular assumptions about firm and union behavior we have
shown that under price competition in the product market the equilibrium
bargaining agenda in any firm/union pair would, for all possible parameter
configurations, regard only the wage. Under quantity competition, nonetheless, and
provided that union bargaining power is low enough, the bargaining agenda of one
(some) firm/union union pair (s) may apart from the wage regard employment.*
These findings further suggest that, in contrast to conventional wisdom, quantity
competition may imply higher consumer surplus and social welfare than price
competition —the role of unions in that being critical: The less militant unions are the
more probable is, by enabling efficient bargains, apart from serving their best

interest to enhance efficiency. On the other hand militant enough unions may, by

* As one referee has pointed out, when y is low enough the driving force for higher social welfare
under Q than under P competition is the (low) bargaining power of unions.

* our analysis can be extended to an n-unionized oligopoly still retaining all of its qualitative features
and findings.
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deterring efficient bargains, apart from lowering social welfare themselves enjoy

lower rents.

A straightforward, yet quite promising, extension of our present analysis is to
investigate whether firms, by strategically choosing their mode of competition
before entering into negotiations with their unions, may induce the bargaining
agenda which best serves their interest - in an holistic mode of

competition/bargaining agenda equilibrium. We leave this piece of work for later on.
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3.8. Appendix

3.8.1. Proof of Proposition 1:

(A). To check for the Nash equilibrium in the bargaining agendas of firm/union
pairsi # j = 1,2, we must first examine the signs of the differentials in firm’s i’s
profits and union’s i’s rents emerging from the pair’s i’s unilateral deviation from the
right-to-manage (R) agenda to the efficient bargains (E) agenda, given that the
firm/union pair j sticks to the (benchmark) R agenda (e.g., QRR-> QER). Subtracting
(12) from (23), the union rents differential emerging under the considered deviation

[e.g., DU= Ul-QER — UiQRR] proves to be:

(2-y?)[4--b)y]* _ 42-b)2-Y)

DUi < ez~ @enenn)?

1>0Vy,be(0,1).

As however regards the similarly emerging profits differential [e.g., Dl7i=1'[l.(2ER -
HiQRR], by subtracting (11) from (21) an analytically tractable formula cannot be
obtained. Nonetheless, we can still check for the sign of DI1; by contour-plotting the
[(21)-(11)] difference®® over a fine grid of our critical y and b parameters. By
inspecting this plot (reported in Figure 1 below) it can be checked that if b < b(y);
b(y) € (0,0.425] then Dr1;> 0. Therefore, under the latter parameter configuration

both the firm and the union in firm/union pair i have an incentive to switch their

bargaining agenda (from R to E).

(B). To complete the proof we must further check whether the firm and/or the union
in pair j have an incentive for the pair to deviate from the R to the E agenda, given
that the rival pair i is going to bargain according to the E agenda (e.g., QER—> QEE).
The following critical differentials for firm j and union j respectively arise, their signs

suggesting that the firm j will always raise a veto against the considered deviation.

B _ +QEE QER 4(1-b) , (2-b?)[4-Q+y)y]?
D= (27) - 1)} = M2 — 1" o« - { S0 2 Sl <

* This perplexed difference, as well as all analogous formulae which are delivered later on, are
available by the authors upon request.
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JOER o __2 (2-b)[4-(2+y)y]?

e _ _ [JQEE _ —
DU;{=(28) — (22)} = U; j 2+7)2 TR7EDNICEE
1
Dri1;>0
0.8
b(v)
0.6
v
0.4 DI1;<0
0.2
Ok
0 0.2 0.4 0.6 0.8 1
b
Figure 1

3.8.2. Proof of Proposition 2:

(A). Like the proof of Proposition1, we must first check the signs of the differentials
in firm’s j’s profits and union’s j’s rents emerging from the pair's j’s unilateral
deviation from the right-to-manage (R) agenda to the efficient bargains (E) agenda,
given that the firm/union pair i sticks to the (benchmark) R agenda (e.g., PRR—> PRE).
Yet, by subtracting (33) from (43) - to get {D7;=MI{** — [I7**}, and (34) from (45) -
to get {DU=USRF — UPRR}, we cannot obtain analytically tractable expressions, in
both instances. Once again, therefore, we have to check the signs of DI1;and DU, by
respectively plotting the [(43)-(33)] and [(45)-(34)] differences over a fine grid of our
critical y and b parameters. These contour-plots are reported in Figure 2 and Figure
3, below. By inspecting these plots it can be checked that: (i) If 0 < b < bf()/) then
the profits of firm j (the rents of union j) strictly increase (decrease) under PRR—>
PRE. (i) f 1 > b > by, (y) > bs(y) then the rents of union j (the profits of firm j)
strictly increase (decrease) under PRR-> PRE. Therefore, as it is clearly depicted in

Figure 4 where the two critical b(y) schedules are confronted, since bs(y) €
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(0,0.25] < b, (y) €(0,06]VO<y <1, a conflict of interest always arises
between the firm and the union in firm/union pair j regarding a switch of their

bargaining agenda (from R to E).

1
Dr1; >0
bv)
0.8
0.4 Dr1<0
14
0.4
0.2
0 ‘ ‘ ‘ ‘
0 0.2 0.4 0.6 0.8 1
b
Figure 2

Figure 3
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0 0.2 0.4 0.6 0.8 1
b
Figure 4

(B).To complete the proof we must check whether the firm and/or the union in pair i
have an incentive for the pair i to unilaterally deviate from the R to the E agenda,
given that the rival pair j is going to bargain according to the E agenda (e.g., PRE=>
PEE). Regarding the firm i, by subtracting (42) from (49) the emerging profits

differential turns to be always negative:

om 1 (A58~ S <o

On the other hand regarding the union’s i’s rents differential, DU;= UFEE — RPRE
we must again rely on the contour-plot of the {(50) — (44)} difference over a fine grid
of our critical y and b parameters (see Figure 5 below). Inspecting this plot it is
clearly seen that [(iii)] if 1 > b > b,,.(y) then union i would be willing to switch the
pair’s bargaining agenda (from R to E). Since however (as shown above) this is in
contrast to the firm’s i’s best interest, the firm/union pair i will stick to the

benchmark (R) bargaining agenda.
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Figure 5

3.8.3. Proof of Proposition 3:
Recall the following definitions, and w.l.0.g note that, s = {QRE}, {PRR}.

e Consumer Surplus: CSg = (%)(qis + qjs)z

Firms’ (total) Profits: Tl = Il;s + Iljs

Unions’ (total) Rents: TUs = Ujs + Ujs

SWs =CSs + Tllg+ TUg

The welfare comparisons which are reported in Figures 6-9 are made according to
the above definitions, by using {(18)-(23)} and [(32)-(34)] to respectively calculate the
(D = {.} —[.]) differences and subsequently contour- plot these differences over a

fine grid of our critical y and b parameters.*’

(a.i). DSW = {SWyre} — [SWpgr]

*” Note that in these plots b € (0,0.425] in order to fulfill the condition for QER to be an equilibrium
configuration.
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(a.ii). DCS = {CSQRE} - [CSPRR]

0.8
DCS <0
0.6
14
0.4
DCS >0
0.2
Ves(b)
0

0.1 0.15 0.2 0.25 0.3 0.35 0.4

b

Figure 7

(a.iii). DTH == {THQRE} - [THSPRR]
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Elcaywyn

H mapouoa &iatplpry evtacoetal oto Bewpntikd TAAiolo Twv OLKOVOULKWY TNG
Epyaociag, xpnolponowwvtag avaAuTtikd spyaleio amd tnv Blopnyxaviky Opydvwon
Kal tnv Oswpla Matyviwv.
‘Eva oo Ta GNUOVTIKOTEPA EPEVVNTIKA ETUTEVYHUATA TWV TEAeuTalwY 20 €TWV €lval n
avamntuén evog Bewpntikol MAaloiou avaluong TG ayopas EPYAciog UE TEXVIKEC
Slampayuatevoewv (bargaining). H avamtuén auvtol tou mAatlciou &ekivnoe oTIg
opxeG tnG Sekaetiag tou '80 pe ouvelodopéc amd tov Peter A. Diamond, Dale
Mortensen T kot aAwv. Apyotepa, TO MAALCLO QUTO MPOCAPUOOTNKE KATAAANAQ
oTnV ayopa epyaciac. Ta medio TNG EPEUVOG OE QUTOV TOV TOUEQ TNG OLKOVOLKAG
elval mpaypaTL amepLoplota, Kal mapd tv undapyxouoa PipAoypadia, umdapyouv
oKOpa ave€epelvnteg TEPLOXEG. AedopEVOU TwWV  VEWV  OTPOATNYIKWVY TIOU
oxnuoartifovtal otnv TPAYUATIK olkovopia, oAAaloviag tn Soun tTng ayopdg
epyooiag, n euPabuvon oe AUTEG TIC avefepelvnTeg TTEPLOXEG Kabiotatal 0Ao Kal
TLEPLOCOTEPO KPLoLUN.
Y€ aUTO TO TAAioLo, Kveital n mapovoa StatplPr), n onola EPEVVA TOUG OTOXOUG TWV
EPYATIKWY EVWOEWV KOL TWV ETILXELPIOEWV OE €VOlL OTPATNYLKO TTAAoL0. EL8IKOTEPQ, N
€peuva eotlaletal o€ tpia Kplowa kal evoladépovta BEpata:
- Awmpaypatevoel o JuVOIKaAlopEvo OAlyomwAlo Kol Apeoceg Zé€veg
Enevdloeig (AZE)
- Awmpaypatevoelg o TUVOIKOALOUEVO OALyOTIWALO Kol TO (POLVOUEVO TNG
AdnAwtng Epyaciag
- Anodotikétnta Tou AvTaywviopoU w¢ mpo¢ TG Twwég (ala Bertrand) oe
oUyKplon He Tov Aviaywviopd wg mpog TG Moootnteg (ala Cournot) oe

ZuvdikaALlopévo OALyoTtwALo.
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Ke@dalaio 1°: Union-Oligopoly Bargaining and Foreign Direct
Investments (F.D.I.)

H épeuva oto 1° kedpdhato eETATEL TIC SOUEC OPYAVWONG TWV EPYATIKWV EVWOEWY OF
€va oAlyoTtwALaKko KAAS0o w¢ otpatnylkd epyaleio, otav o kAadog autog (duvnTtika)

Séxetal apeoeg E€veg emevbuoelg (inward FDI).

Elcaywyn:

OL AZE kot 0 cuvSIKOALOUOG OoTNV ayopd £pyaciog amoteAolV, EExwpPLoTA TO
kKaBe é€va, amo éEva TmoAudlaoctato Tedlo €pesuvag TWV  OLKOVOULKwY. H
oAANAenidpaon peTaty Toug kabiotatal aKOUA TEPLOCOTEPO TEPUTAOKN, WOTOCO N
availuon G oEpetal w¢ TOANA UTIOOXOMEVN, TIPOKELUEVOU va oavadelxBouv

evllapEpovteg eDAPUOYEG KOLWVWVLKNG TIOALTLKAG.

Ztn Sebvn BiBAloypadia yla tnv olkovoplki avaluon twv AZE, amavtwvtol TpeLg
Sladopetikol TUMOL UTOSELYHATOMONGNG, TIOU  XPNOLUOTOLOUVTAL WOTE  va

g€nynoouv v ¢dpUoN KL TIG EMUMTWOELG Twv AZE:

(a) real capital arbitrage models

(b) market power / industrial organization models and
(c) firm-theoretic models*®.

O Hymer (1960) Atav o mMpwTtog Tou umootnple otL ta umodeiypata real capital
arbitrage iyav coBapéc avemapKeLEC KaL OTL pia TTOAUEBVIKNA €TaLpio TIPOKELUEVOU
va mpaypatonolioel AZE €npeme va SLABETEL Eval CUYKPLTIKO TIAEOVEKTNUO EVAVTL

TWV EYXWPLWV ETILXELPICEWV.

Avadoplkd pe Tn Soun TNG ayopas, oL TOALOTEPEC EPEVUVEC ETUKEVTPWVOVTAV KUPLWG
O£ LOVOTIWALOTLKEG ayopEG. QOTOC0, OUYXPOVOL EPEUVNTEG XPNOLUOTIOLOUV OAO Kol
TIEPLOCOTEPO OALYOTIWALAKEG ayopEC otnv avaAuon toug. OAn auth n OXETKA

£€peuva, WOlwG Pe TN ouvdpoun tTwv gpyactwyv Twv Coase (1937), Arrow (1964) kat

48 . . . . . I . '
Oewpolpe OTL N amddoon TwV CUYKEKPLUEVWY Opwv ota eAAnvikd Ba odnynoet udMov oe
napeppnveieg, kabwc adopouv diebv opoloyia.
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Williamson (1975) oAA@ kot pe tnv emevépyela &ewv evdoyevoug avaAuong,
katéAnée otn Olapdpdwon evog Bewpntikou uUTodelypatog avaAuong Tng

TIOAUEBVIKN G emLxeipnong.

To avwTtépw BewpnTikd UMOSELYUA EUMAOUTIOTNKE HE TIG ETUMTWOEL TwV AZE otnv
ayopa epyaociag kat avtiotpoda. Eva and ta mo evlladpépovia Bpata sival kat n
XpPnollomnoinon tg B0k opyavwong TG aYopAG EPYOOLAC O EPYATIKEG EVWOELG
WC¢ EPYAAELO TTOALTIKNG, TIPOKELUEVOU VOl TIPOOEAKUOEL 1 va anotpéPel AZE. Ze auto

To BeWwpPNTIKO MAQLCLO AVAAUCNG EUTIITTTEL KL N €PEUVA TOU MIPWTOU KedaAaiou.

To Ynédewypa:

YnoBétoupe SuonmwAlo pe avtaywviopo a la Cournot, OmMou n TOTUKN E€TUXElLPnON
TIaPAyeL Kot SLOBETEL TO MPOIOV TNG AMOKAELOTIKA OTNV EYXWPLA AYopqd, EVW N £€vn

emeipnon (moAuebvikn) €xet tn Suvatotnta

- glte va mapayel oto €EWTEPLKO KAl va TIOUAAEL OTNV EyXwWPLA ayopd HECW
61eBvolg epmopiou (e€aywyEg)
- &lte va mapAyeL Kal va TTIOUAAEL oTNV gyxwpla ayopd uAomolwvtag AZE otnv
Xwpa uTtodoxnG.
H nmapaywyn xapaktnpiletal and otabepec amodooelc KALHAKAG KoL omattel povo
epyacia ywa va mopaxfel to ayabd. H ouvdptnon mopaywyns EVOWHOATWVEL
texvoloyia Leontief, StaopaAilovtog OTL To KePAAOLO EVAL TTAVTOTE EMAPKEG YLa TNV
mapoywyn Tou ayabou. Mpocbeta, Bewpolpe OtL n MoAueBbvIKA emxeipnon dltabgtel
OVTOYWVLOTIKO TIAEOVEKTNHUO €VAVIL TNG E€yxwplag emixeipnong (akoAouBwvrag
OXETIKA €pyaocia tou Hymer), omote UTIOBETOUUE TEXVOAOYLKO TIAEOVEKTNUO TNG

TIOAUEBVIKN G ETLXEPNONC IOV 06NnYel og mapaywylkotnta k > 1.

H ayopad epyaciag, Kol eyxwpLo Kol oTo EEWTEPLKO, (VAL OPYOVWUEVN OE EPYATIKEC
eVwoel;. MeAetwvtal SUo Swadopetikol TUMOL OUANOYIKAG OpPyavwong Twv
EPYATIKWY CWHATEIWV Kal, EMOUEVWC, TWV CUAAOYLIKWY Slampayuateloswy, PAacel
Twv omoilwv mpocblopiletal kabe dopd to eminmedo Twv PLoOwv tou KAAdou (kat

OUVETIWC N anacxoAnon):
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— ATIOKEVIPpWHEVN OOUN EPYATIKWYV EVWOEWV /[ OTTOKEVIPWHUEVEC OUAAOYLKEG
SlampaypoteUoEL. I auT TN TEPUMTWON, KABE €pyaTIKO CWHATEO EeEXxwpPLOTA
SLOMPayUOTEVETAL HE TNV EMLXEIPNON TOUG HLOBOUG TWV HEAWV TOU, UE OKOTO TNV

HEYLOTOTIONGON TNG XPNOLUOTNTAC TOU.

— JUVTOVIOMOG TWV EPYATLKWY EVWOEWY / KEVIPIKEG OUANOYLKEG SLampayATEVOELG.
Ie QUTA Tn MEepiMTwon, n onola mpodavwg EXeL vonua HOVO av n gyxwpla ayopa
yivel urtodoxéag AZE, oL U0 epyaTIKEG EVWOELC ouvtovilovtal HETAEU TOUC Kal
Slampayuatevovtal e kabe pia emixeipnon amod kowou toug UoBoug Twv HEAWV
TOUG. 2KOTIOG TWV EVWOEWV £lval n PeyLOTOMOLNGN TNE GUVOALKNG TOUC XPNOLUOTNTAC,
EVW KOTA TIC SdtampaypateVoelg AapBavouv umoPn OTL TNV MEPUTTWON TOU QUTEG
QIoTUXOUV WE TN pia emxeipnon, tote oL SlampayuateVoelg Ba yivouv povo Ue TV
GAAn, n omoia Ba kataotel povomwAnthg. Avaykaia mpolmobeon yua va
OUVTOVLOTOUV TO EPYOTLKA CWUATELA HETAEY TOUC Elval OL XpNOLUOTNTEG Kal Twv dUo

va avéavovtol.

e €va maiyvio 5 otadlwv avaAUOUPE TIG OTPATNYIKEG OAWV TWV HEPWV KAl TLG

TuBavég Loopporieg mou Ba pokLPouv:

- Itadio 1°: Antddaon Tou KoWwvikoU oxeSLaoTh

(mapéuBaon i pun otnv ayopd epyaciag, BeopoBeTWVTOG CUYKEKPLUEVO TIAQLCLO
ouAAoylkwv SlampayuateVoewyv)

- 2tadio 2°: Anddaon tng moAueBVIKAG eTeipnong

(avtaywviopog péow 6tebvoulg epmopiou A uAomoinon AZE)

- 3tad1o 3°: Anddaon TwV EPYATIKWY EVWOEWY

(armokevTpwHEVN 0pYAVWON TWV EPYATLKWY EVWOEWV I} GUVTOVIOMOG METAEL TOUG KoL
KEVTPIKEC SlampayUateVoELG)

- 2ta510 4°: NPoodloplopdc uoBoul péow CUANOYIKWV SLampayuateVoEWY

- Ztadlo 50: Avtaywviopog enxelprioewy a la Cournot.

AnoteAéopata Epevvag:

To QMOTEAECHOTA TNG EPELVAG OTMOKAAUTITOUV OTL TO BECULKO TAALCLO 0pYAVWONG
TWV EPYATIKWVY EVWOEWV KATA TG CUAAOYLKEG SlampayUateVoELG UMOpPEL evioTte — Kal

KATW OO CUYKEKPLUEVEC TIPOUTIOBEDEL — VO AELTOUPYNOEL WG EPYOAELD TTOALTIKNC,
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npooeAKUovTacg I anotpenovtag A=E. MEVIKOTEPA, UMOPOUHE VA SLOKPIVOUUE TPELG

SL0POPETIKEG MEPUTTWOELC:

1.

Otav ta képdn ¢ MoAuebvikng otnv nepimtwon tou SleBvolg eumopiou
elval peyaAUtepa ano ta kEpdn mou Ba amokouiosl otnv nepintwon twv AZE
(elte og amokevtpwpévn, eite oe KeVIpk Sour opyavwong). e auty tnv
nepimtwon, N Soun TwV EPYATIKWY EVWOEWV SV UMOpeL val amoteA€éoel éva
QTOTEAECUATIKO €pyaAEio TOALTIKAG pooEAkuonG AZE. To amotéAeopa TG

TeEAIKNG Looppormiag Ba eival aviaywviopog Héow OleBvolg eumopiou

(egaywyeg).

Otav ta kéEPON tNG mMoAueBvikng oe kABe mepimtwon twv AZE eival
peyoAUTepa amd Ta avrtiotola KEPSN otnv Tepimtwon Tou Slebvoug
gumopiou. Itnv nepimtwon auvth, adevog ot A=E Ba uAomoinBouv otnv TeEALKN
loopportia, adetépou n SOUR TWV EPYATIKWY EVWOEWV Oev Umopel va
OTOTEAECEL €vVa QTMOTEAECUATIKO €pyaAeio TOALTIKAC amotpomnng AZE. O
EPYATIKEC EVWOELG KOLL O KEVTPLKOG oXedLAOTNC Ba MPOCAPUOCOUV TIG TAKTIKEC

TOUC €VTOG TOU TTAOLoloU Twv AZE.

TéAog, otav Ta kEPSN TG MOAVEBVIKNG otV pia nepintwon twv AZE (eite o€
KEVTPLIKI E(TE 0€ AMOKEVIPWUEVN Soun) elval peyaltepa amnod ta avtiotolyo
KEpON otnv mepintwon tou 61eBvolg eumopilou evw TauTtoxpova ta KEPSN
otnv GAAn mepimtwon twv AZE eival pikpotepa amod ta képdn mou Oa
QamoKoUioel oto OlEBVEC eumoOpLlo, TO TEAKO amoTEAEoUA Oev €lval €K TwV
TIPOTEPWV YVWOTO Kal EMNPEAETAL ATIO TIC OTPATNYLKEG ETUAOYEC TWV LEPWV.
Y& aUTA TNV TeAeuTaia mepimtwon, n Soun opyavwong tng ayopas Epyooiog
UTIOPEL VO aTtOTEAECEL €Vl ATIOTEAECUATIKO EPYOAELO TTOALTIKNAG TIPOCEAKUONG

AZE.

MNna tnv Slepelivnon Twv avwtépw, To kKeddlato dopeital wg e€AG: Ztnv evotnta 1.2.

KOTOPTI(ETAL €Va YEVIKO SOULKO HOVTEAO avAAuonG Kol avoaAUovtol ol BEATIOTEC

OTPATNYLKEG OAWV TWV HEPWV. XTNV evotnta 1.3. petaocxnuatilovpe Kat@AAnAa to

UTTOSELYOL TIPOKELUEVOU VO SLEPEUVIIOOULE TOV POAO Tou povadlaiou KOOTouC
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TIapOywWyng Kata to SleBVEC eumoplo Kal Katd tTnv vAomoinon tTwv AZE otnv TeAlkn
looppormia, evw otnv evotnta 1.4. yivetal avtiotolyn avaAuon yla tov Hobo
ermupUAagng (reservation wage) tnNg eyxwplag oyopdg Kot TNG avrioTolyng oto

eEWTEPLKO.
H Slepelivnon Twv avwtépw UTOSELYATWY, KATEANEE ota £€N¢ eldIkOTEPQL:

A. A6 TNV avaAuon Tou yevikou unodeiypatog, SltepeuvnOnkav oL BEATIOTEC
TIPAKTIKEG KOl Ol TEAIKEG LOOPPOTILEG TIOU UTTOPOUV va TipokUPouv. AeSopévng TG
TLOAUTIAOKOTNTOG TOU UTIOSELYATOC, TO Omolo TPEMEL va eTAUOEL UTIOAOYLOTIKA YLa
va efaxBouv avoAuTikA oupmepdopata, avadeixbnke oOtL ol dlddopeg
edapUolOUEVEG TIOAITIKEG TOU KOWWVIKOU oxedlaotr HUmopel va €pyovtol o€
oavtiBeon pe ta cupdEPOVTA TWV ETIUEPOUC OLKOVOULKWY HOVASWVY TNG OLKOVOULaC
(epyatikd owpoTElD, EMXEPAOEL], KATAVOAWTEC). AKOMO, OCUUTIEPACHO  TNG
avaAuong ival Kal To OTL ol BeoUIKEC PpUBUIOELS OpyAVWONE TNG OyopAC EPYAOLOg
umopoUV umo mpolmoBEoelg va mpooeAkloouv 1 va amotpéPouv T AZE, evw
UTTAPXOUV TIEPUITTWOELS OTIOU N OpyAvwaon TNG ayopag epyoociag amodelkvUeTol
OVOTTIOTEAEOUATIKI) WOTE VA  ENMNPEACEL T TIPOAKTIKEC TwWV TIOAUEBVIKWV
ETUXEIPNOEWY. € QUTEG TIG TIEPUTTWOELS, O KOLWWVLKOG OXESLOOTAG TPEMEL val

avalntroel GAAEG OTPATNYLKEG MPOCTEAKUONG 1} amotpor¢ Twv A=E.

B. H eldkotepn avaAuon tou umodelypato¢ wg mpog to Hovadlaio KOotog
Tapoywyng, anedelfe OtL av to povadlaio KOOTOoG mapaywyng oTnV MEPLMTWon Twy
efaywywv elval xapunAotepo amd 1o avILoToo otnv Tepimtwon twv AZE, TOTE n
doun TNC ayopag epyoociag eilval AOXETN ME TIC TEAKEC QMOPACEL( Yyl TNV
npayuatomnoinon i un twv AZE. Akopa, av to povadlaio KOoTo¢ oTnV MEPLTTWON
Twv AZE eival apketd uPnAd aAld XapunAOTEPO Ao TO AVTLOTOLXO TNG MEPUMTWONG
Twv gfaywywv, tote ol AZE Ba amotpamolv w¢ PBEATIOTN KOWWVLIKN ETAoyN,
adrivovtag tnv ayopd gpyaciag va auto-pubulotel oe kevipkn Baon (centralized
union structure). Av télog, To povadiaio KOotog otnv mepimtwon twv AZE esivatl
OPKETA XAUNAO, TOTE O KeVTIPLKOG oxedlaotn¢ Ba emBAMEL amokevIpwpeEvn Soun
otnv ayopd epyaciag (decentralized union structure), mpooegAkUovtag AZE wg
BEATIOTN KOWWVIKN €MAOYN, EPXOUEVOC O OUYKPOUOH HE Ta CURDEpPOVTA TWV

EPYATIKWV OCWHATEIWV.
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. TéEhog, n Slepevvnon tou umodeiypatog eotialovtog otov HoBo emipuAalng
avédelée OTL av 0 pLoBog emdpuAaéng otnv xwpa umodoxng eival uPnAotepog amno
ToV avtiotowo otnv &€vn ayopqd, TOte n BeopoBETnon CUYKEKPLUEVNG SOUNG oTNV
ayopad epyaciag dev Ba mpooeAkUoel AZE. Alo tnv GAAn, av o poBog enipuiaing
oTn xwpa urtodoxNg elval apKeTA XaunAog, tote Ba uAomolnBouv ot AZE avetaptnta
™G SOUNG TNG ayopag gpyaciag. e auTr Tn TEPIMTWON, O KEVTIPLKOG OXESLAOTNAC
uropel va emAé€el T Sounl auty mou Ba amodépel PeyaAUTEPN KOWWVLKA
gunuepla, mavta ota mAaiola Twv A=ZE. Kal og autrh tn mepimtwon avadeiytnke otL
elval mBavég oL avtiBEoelg PeTafl TOU KOWWVIKOU OXedLOOTH Kol TwV AOUTWV
OLKOVOUIKWY Hovadwv otnv olkovouia, kabwg €xouv SLadopeTIKOUC OTOXOUG, OL

omolol &V CUUTILITTOUV UTIOXPEWTLKAL.
Kawvotopa TeXVIKA OToLXELa TNG TapoVoOG EPEVVAC ATTOTEAOUV:

1. H evowpdtwon otnv avaluon Tng¢ €MAOYAG TWV EPYOTIKWY EVWOEWV YLO
KEVTIPLKEG 1 OTIOKEVIPWHEVEG CUANOYIKEG SLOMPAYUATEVOELG WG OTPOTNYLKO
epyaleio anotpomnng N mpooéAkuong Twv AZE cludwva pe To ouudEpov Twy
EPYATIKWY EVWOEWV.

2. H evowpdtwaon otn ouvaptnon XPNOLUOTNTAC TWV EPYATLIKWY CWHATEIWY TNG
XPNowotTntag empUAAENG O TEPIMTWON OIMOTUXIOC TWV  CUAAOYLKWV
Slampaypateloswy, OMOTE Kal oL SlampayuateVoel otn ouvéxela Ba
npaypatonotnboulv povo pe tTnv aAAn emniyeipnon, n omnoia Ba Asttoupyel wg
HOVOTIWANTAG.

H avaAuon tou mopovto¢ KepaAaiou Kol Ta €UPUATA TNG CUUPAAouvV otnv
enéxktaon tng Nnén undapyxovoag BiBAoypadiag avadopikd pe tnv aAAnAemnidpaon

NG OPYAVWHEVNC OYOPAG EpYaciag o€ EVWOELG Kal Twv AZE.
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Ke@dalaio 2°: Union Oligopoly Bargaining and Undeclared
Labour

H épeuva mou &iefayetal oe autd 1o kepdahato efetdlel tn puon tng adAAwTNg
gpyooiag Kal TIG EMUMTWOELG TNG OTNV OYOpA £pYACLOC, OTNV ayopd TOU TPOoidVTOoG

KOLL TNV KOLWVWVLKI EUNUEPLaL.

Ewcaywyn:

Me Ttov Opo «odnlwtn epyacia» meplypddovtal oL AUELBOUEVEG
6paoTNPLOTNTEG TTOU Elval VOULUES WG TIpog TN dUon toug, aAAd v SnAwvovTal oTLg
ONUOOCLEC OpPXEC ME OUVEMELD TNV amoduyn TnG dopoloyiag Kal Twv aviioTowy
€l0popwV KOWWVLIKAG acdAALonG.

OL eTumTwoelg TG adNAWTNG epyaciag MOIKIAAOUV Kal EKTEIVOVTAL OE HAKPO-
OLKOVOUIKO OAAQ KOl O MIKPO-OLKOVOUIKO €Ttimedo: Helwvel Ta €0oda amod 1n
dopoAoynon, umovopelel TN Xpnuatodotnon Twv aodAALOTIKWY  TAUEIWV
KOWWVIKAG aopdAlong, elval mnyf Kol €VIOXUEL TO KOWWVIKG vTdpmvyk *°,
EUTIEPLEXEL TO OTOLXELO TNG KOWWVLKAG QTMATNG OTNV MEPLMTwon mou n adnAwtn
epyooia emboteltal HE KOWWVIKA emidopota, Snuioupyel ouvOnkeg abéuitou
OVTOYWVLOHOU KO TIPOKAAEL TTOPAY WYIKEC AVOTIOTEAECOTIKOTNTEG.

Elval pla Stadkaoia mou eumAékovtal Kal oL €pyodOTEC Kal oL epyalouevol Aoyw
TWV TBAVWV OLKOVOULKWYV wdeAELwV TIou Ba amokopiocouv amd tnv un kataBoAn
dOpwV Kal EL0PoPWV KOWVWVIKNG acPpAAlonc.

AapBavovtag unmoyn tnv MOAUTAOKOTNTA KAl TNV €E€TEPOYEVELA TNG ASAAWTNG
epyaociag, elval meplocotepo amnod npodaveg OtL Sev UMAPXEL KATola arAn Avon yla
TNV QVTLLETWTILON auTtol tou dalvopévou. Evtoutolg, €vag amo Toug oTOXouUG TOU
JupBouAiou tn¢ E.E. (ndopa upBouliiov 2003) yia TNV HETATPOTH TNG AdNAWTNC
€Epyaciog O KAVOVIK OmmooxOAnon, €lval vo  TIEPLOPLOTEL 1N OLKOVOULKA
gAKUOTIKOTNTA TNG adnAwtng epyoaociac. Na va emteuxBel o oTtOXOC QAUTOC, OL

TIOALTIKEG TIOU TIPOTELVOVTAL, ETUKEVTPWVOVTAL 0Tn dopoloyia TG UNEPWPLWY, TNV

* EkpetéMevon tou XapnAdTEPOU KOOTOUC £pyooiac O ML XWPa (AOYw HELWHEVWY EL0POPUV
KOWWVLIKNG aodAALoNG), LE OKOTO TNV MPOCEAKUGN OE QUTHV EMLXELPNUOTIKWY SpOaoTNPLOTATWY ELG
Bapog GAAWV Xwpwv.
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apon twv popoAoylkwv oTtpePAWOEWY HETAEL TwV ploBodotolpevwy epyalopévwy
KOl Twv €AeVBepwv emayyeApatiwy kKot tn  Helwon t™ng dopoloyiag Twv
SpacTNPLOTATWY XAUNANG TOPAYWYLKOTNTAG.

MéxpL Twpa, TO OUYKEKPLUEVO datvopevo Sev eixe avaluBel pe epyoleia
Blounxavikng opyavwong kot Bewplag maiwyviwv. AvtiBeta, umapxel adBovia
apBpwv, mou mapouctalouv TNV TPEXOUOCA KATAOTOON, AVAAUOVTOG KOL HETPWVTOG
LE OTATLOTIKA €PYOAELN KL EPWTNUOATOAOYLA TIG CUVETIELEG KOL TNV TAGCN QUTOU TOU
dawopévou. Kat mapd to yeyovog otL n adnAwtn epyacia meplypddetal apKeTa
KOAQ omo tn oxetikn apBpoypadia (kabBoplopog €vvolag, HETpnon, KaBoplopog
TIOALTIKWV yla va oTapatioouv Tn 8tadoon g K.AL), Ta cupnepdopata Oev
otnpilovtal oe omolodnmote Bewpntikd uMOdelyua, To omoio Ba pmopoloes va

Swoel agloniota anoteAéopata Kot EPapUoyEC TOALTIKAG.

H mapouoca €psuva amotelel tnv mpwtn (amd 6oo yvwpiloupe) mpoomddela
dnuloupylag evog BewpnTtikol mMAaLoiou avaAuong pe Ta epyaleia TnNG BLOUNXOVIKAG
Opydvwong kat Tng Oswplag Matyviwv. IToxeVEL 0TV KAAUTEPN KATAVONOon TOU
dawopévou e adnAwing epyaciag kKal Tou TPOMOU AeslToupylag Tou, OTNV
QMOTUTIWON TWV EMUTTWOEWYV TIOU €XEL OTLG AYOPEC KAL OTNV KOWVWVLKN EUNUEPLA Kal
oTNV mapoxn VEWV gpyoAeilwv TIOMTIKAC yla TNV glaylotonoinon (av xpelaletal)
auTtoUu tou datvopevou. Akoua, dtepeuva tnv rbavotnta evdoyevous cuppuopdwon

TWV ETUXELPNOEWV Kal TwV epyalopévwy Baoel opBoAoyilkwy amopacewv.

H 6An Wbéa otnpiletal 0To KOOTOG EUKALPLAC TTOU UTIAPXEL ATIO TO YEYOVOG OTL EAV LA
eneipnon 8ev aocdaliosl to MPoowrnikd tng, Ba mpokUuY el peyoAUTEPOG HOPOC

KePOWV. OTOTE, OL ETUXELPNOELG EXOUV TNV ETAOYN

- glte va aodaAloouv To TPOoWTKO Toug — KatoBaAlovtag pelwpévo dopo /
au€nuéveg eloPopéC KOWVWVLIKAG aaodaAlong,
- &lte va unv aodadicouv 10 MPOCWTILKO TOUG — KatafdAlovrag auénuévo
$Opo / HELWHEVEG EL0DOPEC KOWVWVLKAG aodAALoNC.
Ze OAn QuTA TNV UNOBEon €pyaoiog, CUVEKTLLWVTOL avAAoyo OL ETAOYEC TWV
EPYATIKWY OWHATEIWV KABWC Kal n akoAouBoUHEeVN TOALITIK) TOU KEVIPLKOU

oxeblaotn.
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Ta Ynodeiypata - AnoteAéopata:

Na tnv O&lepevvnon tou datvopévou, xpnolgomolionkav Ttpla SlapopeTikd

UTIOSELYLOTOL OE QVTIOTOLXEG EVOTNTEG:

A. To mpwto umnddelypa e€etalel to pawvopevo TG adnAwtng epyaciag oe éva
SvonwAlo Cournot pe e§wyevwg KaBopLopévoug PLoboug, OTou N MPWTN ETXELPNON
00paAilel TO MPOOWTIKO TNG EVW N SeUTepn epapudlel adNAwtn epyaacia. To apxLko
QUTO UTOSElypa  Xpnolgomoleital ywa va  avadeifel pe omAo TPOMO 1O
SnNULoUPYOUHEVO KOOTOG euKalplag HeTatl PpopoAdynong Kal EL.0POopwWV KOWWVLKAG
0o0PAAONG KAl OUCLACTIKA XpnollomolBnke wg SLEPELVNTIKO UTIOSELYUA Yl T
umolouma povtéla. la TNV KOTOOKEUR TOU UTOSElypaTOC Xpnoluomol)onke
avVaAOYLIKOC POPOAOYLKOG CUVTEAECTNG YLO TIG ETUXELPNOELS, EVOWHATWONKAV oL
dopoL Kal oL eloPopPEC KOWWVIKAG alodAALONG OTIC oUVOPTHOELG KEpSwV, evw Oev
ANdOnkav umodn omoleadbnmote CUANOYIKEG SLATIPAYUATEVOELG KOL OL TIPOTLUNOELG

TWV EPYATIKWY CWHATELWV.

Ta amoteAéopata tng avaluvong emiPeBaiwoav tnv otevy aAAnAemidpacn mou
UTIAPXEL METALL TNG GOPOAOYNGCNG KaL TWV EL0GOPWV KOWWVLKAG AcAALONG WC TTIPOG
™ Stapopdwon Twv TEAIKWVY KEPSWV TWV EMIXELPNOEWV. MPoodloploTnke n KPLTLIKA
TR Tou ¢opoAoylkoU ouvteAeoTr) (OUVAPTACEL TOU OuvteAeoTr elLodopwv
KOWWVLIKAG 00¢pAALong), MAVW oo TNV omolo oL EMXEIPAOEL amoAappdavouy
pHeyaAutepa kEpSn SnAwvovtag kal acdaAiloviag To MPOCWTIKO Toug (omote

anaAeidovral Ta omola Kivntpa yio adnAwtn epyacia amno mMAeUPAC EMIXELPHOEWV).

B. To 6eUtepo umodelypa adopa emiong éva duomwAlo Cournot oe maiyvio 2
otadilwv. Qotoéco, oto UMOSelypa aUTO €UPaBUVOUUE OKOUO TIEPLOCOTEPO OF
avaAuon, evéoyevomolwvtag to — BEATIOTO — MOo0OTO adnAwWTNG epyaciag mou Ba
EMAEEEL N KABe EMIXElpNON KOL XPNOLUOTIOLWVTOG TEXVIKEC OUAANOYLKWV
OTTOKEVTPWHEVWY  SLaMpayUATEVCEWY Yla Tov Tpoodloplopd Ttou uLoBol (kat
OUVETIWC TNG anacXoAnong). AKopa, evOOyEVOTIOLEITAL O TPOTOC TTou polpalovtal Ta

odéAn amnod tnv anoduyn KataBoAng aoPaAloTIKWY eLloPopwY UETAED ETLXELPOEWV
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Kol epyalopéVwY, XPNOLUOTIOLELTAL TIPOOSEUTIKOC GOPOAOYLKOC CUVTEAECTAG VLA TLG
ETUXELPNOELG KAl OVOAOYLKOG yla TOUG €pyalOUEVOUC, EVW EVOWMOTWVOVTOL OTLC
OUVOPTHOELG XPNOLULOTNTAG TWV EPYATIKWY CWHATEIWY TO 0dEANOG Ao TNV aopAAiion
(mapoxn oe €ibog) kat o ¢opog mou katoaPfdaliouv ol epyaldupevol. TEAOC,
KATAOKEUAOTNKE €va avtiotolyo umodelypa xwpis adnAwtn epyacia, Tto omolo

Xpnollomnontnke wg onpeio avagpopdg Kal LETPO oUYKPLONG.

And tnv avaluon TPoEKUYPE OTL UTIAPXEL TETOLA KPLTIKA TLUR TOU OUVIEAEOTH
dopoAdynong (ouvapTroEL KL TOU TIOGOOTOU KOLWWVLKNAG acdAALoNG), KATW Ao Tnv
omola To BEATIOTO yla TIG ETXELPOELS TTOCOOTO adNAwTNG epyaociag Ba amodwoel
HeyoAUTEpOUC MLOBOUG, peyoAUTEPN TOOOTNTA OTNV  ayopd (KOl OUVETIWG
amooxoAnon), LeYaAUTEPO TAEOVAOUA KOTAVOAWTA KAl XOUNAOTEPN TLUA. AKOUQ,
anodeixtnke SLoypAUUATIKA OTL - KATW amnod mpolmnobéoels - n adnAwtn epyoacia
umopet va anodwoel peyalutepa KEPSN OTLC ETXELPHOELG, LEYAAUTEPN XPNOLLOTNTA
OTO EPYOTLKA CWHOTELO KL IPOoBeTa UMopel va au€noet Ta KpaTikd €0oda Kal TNV
KOWWVLIKN €unuepia. TEAOC, TPOTAONKE wWC HETPO TOAITIKAG OUYKEKPLUEVOG
dopoAoylkdG ouvieleotC (OUVAPTAOEL TOU TOCOOTOU €L0POPWY  KOLVWVIKNG
aodaliong), o omoiog Asttoupyel w¢ BEATIOTOG Katd Pareto otnv meplmtwon tng
adnAwtng epyaocioag. Ewdikotepa, amodeixBnke ot edpoocov xpnowuomownBel o
TIPOTELVOUEVOG GOPOAOYLKOG OUVIEAEOTAG, N €dappoyn tou BEATIOTOU MOCOCTOU
adNAwTNG gpyaciog amd TN HEPLA TWV ETUXEPNOEWY, Ba amodEpPel TOUAAXLOTOV
idloug n kal peyaAutepoug pLoBoUG, TOCOTNTEG KAl CUVETWGS armaoxoAnon, KEpoN,
XPNOLOTNTO TWV EPYATIKWY CWHATEIWY, TTAEOVAOUA KOTOVOAWTA KAl KOWWVLKA
gunuepla og oUykpLON HE TNV avTtioTolyn ayopd xwpic adnAlwtn epyacia. Qotdéco n
TIOALTIKN) QUTH amaltel eVOAAOKTIKOUC TPOTOUC xpnHatodotnong, kabwc amodépel

HELWHEVA KpaTIKA £€006a.

I. Xto Tpito UMOSELyHa avamTUOOETAL £va matrix game o€ QULYELG OTPATNYLIKEG (pure
strategies), oto omoio oL emxelPoel; evOANOKTIKA €ite aodaAilouv OAo TO
TIPOOWTILKO TOUG £ite OxL. M TNV KATOOKEUN TOU UTOSElypaTOC Xpnolpomnotnonke
oavaAoylkry aupecn ¢opoldynon ot eMIXEIPACEL Kol €pyalOUEVOUG Kal EUUECOC

dopoAoylkdG ouvieleotnc, €PapUOlOUEVOC OTA £0080 TWV  ETIXELPHOEWV.
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Itpatnylka, ywa tnv ekdnAwon Ttou dawopévou NG adnAwing epyaciog
KaBoplotnke n ocupmalyvio PETAEL EMIXELPNOEWV KAl EPYATIKWYV OCWHOTEIWY WG

avaykaia mpoinobeon.

E€etdotnkav TPELC OSLOPOPETIKEG TEPUTTWOELS TLOAvVAG Looppormiag (kat ot duo
enuyelpnoels acpaiilovyv, kapio dev aodalilel, n pia aodpalilel evw n aAAn oxu),
SlepeuvnOnkav oL mBavotnteg povouepoUs amokAlong (unilateral deviations) twv
EPYATIKWY CWHATEIWV KOL TWV ETIXELPNOEWV ATIO TG OPXLIKEC TOUC ETILAOYEC KL €V

téAel avalntnOnke Looppomia Tou unodeilypatog kata Nash.

H é€peuva katéAne oto ouumépacpa OTL Kal Ol TPELS TEPUTTWOEL] UMOPOUV UTO
npoUnoBéoelg va anoteAécouy LoopporTtieg katd Nash, evw mpocdloplotnkav Kat ot
KPLTIKEG TIMEC TWV TIAPOHUETPWY YLOL VO NV UTIAPXOUV KIivNTpa yla HOVOUEPELS

OOKALOELC.
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Ke@alawo 3°: Efficiency of Price Competition Versus Quantity
Competition in Unionized Oligopoly

210 tPito KedAAalo avamtuxdnke €va UTOSELYUA SUOTIWALOU LE OTTOKEVIPWUEVEC
SlampayuateUoelg Hobwy, TPokKeLUEVOU va SlepeuvnBel eav sival epiktd n atlévra
TWV CUAAOYLKWV SLampayUaTEVCEWY VO TIEPIAAUBAVEL - EKTOC TwWV ULoBwV - Kal TV
QamacXOAnon Kal KoTtA mOoo ENNPEAIETOL ATO TOV TUTIO TOU QVTOYWVLOHOU (W¢ Tpog
TLG TIUEG N WG TIPOG TLG TTOCOTNTEG). AKOMQ, AVTIKEIMEVO EPEUVAC OUTOTEAECE KO N
QVASELEN TNG MEPLOCOTEPO QNMOTEAECUOATIKIG — OE KOWWVLKOUG OpPOUG — atlévtag

oUAAOYLIKwV SlampayUateloewV ava TUTIO OVTOYWVLOUOU.

Elcaywyn:

Oepehwdn otoeia otnv ouyxpovn OAlyomwAlokr Oewpla amotelolv T
unodeiypata Cournot-Nash, O0mou ol emixelprnoelg avraywvilovtal mpooapuoloviag
n KaBe pla TIC MooOTNTEC TOU Ba MpoodEPEL oTNV ayopd, Kol Ta umodesiypata
Bertrand-Nash, omou ol emxelpnoelg avraywvilovtatl otig TIHéEG. Ta unmodeiypata
OUTA QTTAVTWVTAL KAl OTNV TpayUatiky otkovopia [Tremblay and Tremblay (2011),
Tremblay et al. (2013)], evw mapéxouv oNUAVTIKEG edapUOYEG oTn Bewpla Kal TNV
TPAKTLKN TNG Blopunxavikng Opyavwonc [Vives (2001)].

Avadoplkd Pe TNV ayopd epyaciag, N opyavwor] TG O EPYATIKEC EVWOELG ATTOTEAEL
€va ouxvo ¢awopevo, W6iwg otnv Evpwnn [BA. m.x. Hartog and Theeuwes (1992)].
MmnopoUue va OSlakpivoupe 600 BaoclkoUg TUMOUG SLAMPOYUOATEUCEWYV TWV
EPYATIKWY EVWOEWV UE TLG ETILXELPNOELG:

1. “Right-to-Manage”, 6nou adopd tn Slampayudteuon HOVo Twv UoBwvV
[BA. m.x. Nickell and Andrews (1983)]

2. “Efficient Bargains”, omou adopd tn Slampaypdteuon amo kool Twv
HoBwv kat Tn¢ amaoxoAnong [BA. McDonald and Solow (1981), MacCurdy
and Pencavel (1986), Alogoskoufis and Manning (1991), Petrakis and
Vlassis (2000)].

H mapouoa oxetikn PBiBAoypadia daivetal va Teivel O0TO CUUMEPOOCHO OTL
OUYKPLTIKA E TOV OVTOYWVIOUO OTLC TTOOOTNTEC Kal TN Slampaypatevon Hovo yla

TouGg MLWBoUg (right-to-manage), 0 aviaywviopog w¢ TPOG T TIMEG Kal oL
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SlampaypoteUoel and KowoU Twv Hwobwv Kal tng amoaoxoAnong (efficient
bargaining) amodidouv peyalltepn mapaywyn, amacxoAnon Kol TAEOVAOUA
KatavoAwtr. Qotooo, n péxpL twpa BiBAloypadio dev £xel e€eTdoel akopa Av ol
Slampayuatevoelg Hovo Twv Uobwv f/kat ot SlampaypateVoeLg and Kowou uodwy
KalL aTaoXOANGCNG UIopoUV va UPLoTAVTAL OE OVTAYWVIOUO WG TTPOG TLG TLEG.
‘Epeuveg o€ €va Un ouvOIKaALoPEVO BewpnTiko mAaiclo SuomwAiou €xouv amodeifel
OTL O AVIAYWVLIOMOG WG TIPOG TLG TLUEG UTIOKATACTATWY ayabwv gival mepLOoOTEPO
QMOTEAECUATIKOG (WG TPOG TIG TTOCOTNTEG KAl TO TAEOVAOUA KATAVOAWTH) OtV
LOOPPOTILaL OE OXEDN LLE TOV OVTOYWVLIOUO WE TIPOG TI toootnteg [PBA. .X. Singh and
Vives (1984)]. Qotdoo, 10 amotéAecua autd Kabiotatal avioxupo kabwg n
Blopnxavia emekteivetal oe peyaAUutepo aplOud emixelprioewv [PA. m.x. Hackner
(2000)].

AKOUQ, O Lo OALYOTIWALOKE) alyOpQ V ETIXELPAOEWYV TTOU avTaywvilovtal wg pog TLG
TIOOOTNTEG KAl HE Oyopd €PYAOLOC OPYOVWHEVN OF EPYOTIKA OWMOTELQ, TOU
oUAAoyLka Stampaypatevovtal TNV atlévta epyactlakwy Bepdtwy, ol MeTpAKng Kot
BAdoong (2000) amédellav OTL O QVIAYWVIOUMO WC TPOC T TOOOTNTEG, Ol
Slampayuatevoelg and kool yla poBboug kat anaocxoAnon 6a amodwoouv otnv
Loopporia HeyOAUTEPN ATIOTEAECUATIKOTNTA, OE OUYKPLON LE TIG SLOMPAYHUATEUOELS
WG TPOG TOUG UoBoUg povo.

Jto T1pito kKepdAawo Olepeuvolpe OAou¢ Toug TBAVOUC OUVOUOOHOUC
(Cournot/Bertrand competition, Right-to-Manage/Efficient Bargaining) evw

TAPAAANAQ OTTOTLUWVTAL OE OPOUC ATIOTEAECHUATIKOTNTOG OTNV TEALKN) LOOPPOTILAL.

To Ynodeypa:

Ito Kepalalo auto avamtvooovtol umodelypata cUVOIKAAOUEVWY SuoTwAlwY
SladopomolnUEVWY TPOIOVTIWY UE QTIOKEVIPWHEVEG GUANOYIKEG SLampayUaTEVUOELS
[BA. Petrakis and Vlassis (2000)]. YITOB£TOUME OTL MPLV TOV TEAIKO QVTAYWVIOUO WG
TPOG TLG TTIOOOTNTEG N WG TIPOG TLG TLUEG KAL TIPLV TLG CUAAOYLKEC SLampayUaTeVOELS WG
TPOG TOUC MLoBoUG | WG MPOC TOUG UoBOoUC KoL TNV anacxoAnaon, EExwpLoTtd To KOs
{evyo¢ enxeipnong — epyatikol cwuateiov and kowou amodaoilel yia ta BEpata
™m¢ atlévtog Slampaypatevoswy. Kabe npoodlopllopevn atlévta

Slampaypoteloswv Bewpoupe OTL elval mapatnpnown amd to aMo leuyapt
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eMIXElpNONG — pyaTikol cwHaTelov TpLY TI¢ dtampaypatevoels. Eniong, e€etalovral
evboyevwg Kal oL U0 TPOTIOL AVTAYWVLOHOU OTNV TEALK LOOPPOTILA, KAl WG TIPOG TLG
TIOOOTNTEG, KAl WG TPOG TLG TLUEG.

Juvenwg, dtapopdwvetat éva maiyvio 3 otadlwv wg e€nc:

- ITado 1°: OL EMKEPRAOELG KOL Ol EPYATIKEG EVWOELS amodacilouv ylo tnv
atlévia Twv SLamPayUaTEUCEWV.

- Itadio 2°: Aladkaoio StampaypateUoewy et Twv BepdTwy TG atléviac.

- 3tad10 3°%: AVTOYWVIoUOG WE TIPOC TG TIUEG i WE TIPOC TLG TTOOOTNTEG, £EHOTOV

€xeL emleyel w¢ atlévra SLampaypaTEUCEWV LOVO oL pioBol and oAa ta pépn.

Tuunepaocpara:

Ta cupmepacpota TG €Peuvag Selxvouv OTL OTAV OL ETLXELPNOELS avtaywvilovtal
OTLG TLHEG, N atlévta SLampaypaTEUoEWV yla KaBe {eUyog emLXelpnong KAl EPYATIKNG
€vwaong otnv TeAKn Loopporia Ba adopd Hovo Toug Hobouc. ITtnv nepimTtwaon mou
Ol EMIXELPNOELS avTtaywvilovtal oTIC TOoOTNTEG, KoL HE TNV Tpolmobeon OtL n
SlompaypOTEUTIKA SUVAUN TWV EPYATIKWYV EVWOEWV ELVOL OPKETA XOHUNAN, TOTE
T(POKUTITEL OTL N atlévTa SLampayHaTEVCEWVY 0TV LooppoTia Ba mepAapBAveL EKTOG
oo Tov HoBo Kal TNV amacoAnon ylo Touldxlotov €va (eUyoG €MIXElPNONG Kot
EPYATIKNG EVWONC.

Ta euprpaTa AUTA UTTOSELKVUOUV OTL O AVTOYWVLIOUOG OTLG TTOOOTNTEC UIMOpPEL
va armodelyOel MO OMOTEAECUATIKOGC QMO QUTOV OTIC TIUEG, KaBwg Umopesl va
amodEpPel  UeEYAAUTEPO TAEOVAOUA  KOTOVOAWTH KAl HEYOAUTEPN  KOLWWVIKN
gunuepia. Ze AUTO TO CUUTIEPACHA CUMBAAANOUV OL EPYATLKEG EVWOELG LLE KATOAUTLKO
TPOTMO: 000 ALYOTEPO OYWVLOTIKN Elval n €pyaTiKn €vwon, Tooo Tio mbavo eival va
npokOPel atlévta SLOMPAYUOTEUOEWY HUE OVTIKELUEVA KOl TOV ULOBO Kal tnv
anaoxoAnon  (efficient  bargaining) kot ouvenw¢ va  auvéjoouv TNV
OTTOTEAECLOTIKOTNTA OE KOWWWVLKOUG OpoUC. AVTIOETA, OTAV Ol EPYATIKEC EVWOELG
elval OPKETA QYWVLOTIKEG, TOTE UMOPOUV va QMOTPEPOUV TIG OTOTEAECHOTLKEG
SLOMPOYUOTEVUCELS HUE OUTOTEAECHO TNV UELWON TNEG KOWWVLKAC EUNUEPLAC KAl &V

TEAEL TWV ULoBwv Toug.
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