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Abstract

Offshore outsourcing has grown phenomenally as a form of industrial
organisation in recent times and has also been viewed as a strategic move
by firms to out-compete their rivals. The gains from this exercise may
however not necessarily be at par with expectations due to the presence
of a host of hidden costs which have been documented in the literature.
This paper tries to address and analyse the nature of strategic interaction
that takes place in the decision to offshore, in the presence of signals with
imperfect precision to players(i.e. firms seeking to offshore their jobs to
lower cost destinations) in a Cournot framework. It offers insights into
the decision making process and outlines policy suggestions for countries
which are potential hosts to offshore outsourcing. Amongst other impor-
tant conclusions it is found that the precision of signals about the hidden
cost and the range of possible hidden costs play a crucial role in determin-
ing offshoring destinations. Updating of information about hidden costs
leads to different equilibria including the possibility of herding in offshore
outsourcing.

Keywords: Offshore outsourcing, Hidden costs, Bayesian Nash Equi-
librium, Herding.
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1 Introduction

Offshore outsourcing- a phenomenon that has gained precedence towards the
close of the previous century has attracted the attention of media, politicians,
economists and sooth sayers. Amidst wide ranging claims of cost savings and
employment effects, media reports and academicians have highlighted that the
benefits of offshoring may fall below expectations due to the existence of hidden
costs. Offshoring jobs in the presence of asymmetric information about hid-
den costs in a location have strategic implications for inter-firm competition.
This decision to offshore and the choice of destination is analysed in this paper
through a Bayesian game showing possibilities of herding in the choice of desti-
nation amongst firms. Policy implications for countries aiming to improve their
attractiveness as offshoring destinations by reducing uncertainty about hidden
costs are also addressed.

The landscapes of industrial organisation and international trade have seen
changes over time as is easily discernible from a considerable body of extant lit-
erature. Production decisions especially for multinational companies have been
influenced by trading costs and difference in costs of production across geogra-
phies (Antras, 2003), (Barba, Giorgio, & Venables, 2004). This in turn has
made a case in favour of horizontal FDI' (Markusen J. , 1984). Alternatively,
low costs of production and low costs of trading have led firms to organise
themselves vertically? whenever fragmentation of the production process has
been possible (Helpman, 1984). Markusen & Maskus (2001) show that falling
trade costs may either foster or hamper FDI (both horizontal i.e., market seek-
ing and vertical i.e., cost saving) depending on country characteristics.

Technological achievements, especially in IT and other aspects of production
in the late last century have allowed greater fragmentation of the production
process while reducing trading costs to an all-time low. Together they have
fostered intra and inter-firm trade in intermediate inputs (Yeats, 2001), (Borga
& Zeile, 2004). Offshoring, a specific form of vertical integration and offshore
outsourcing have been studied at length in economic theory (Grossman & Help-
man, 2003, 2004),(Hummels, Ishii & Yi, 2001), (Hummels, Rapoport & Yi,
1998), (McLaren, 2000). Offshore outsourcing, the subject of this paper (as dis-
tinct from offshoring or outsourcing) refers to sourcing of inputs for production
from a vendor located in a different country(Sabherwal, 1999).

The choice of whether to offshore outsource or offshore(where production
remains within the firm boundaries but crosses the geography) has been studied

IHorizontal FDI refers to a MNC firm investing in a foreign location to undertake similar
production processes as in its parent country. The motive is primarily to sell the same product
in the foreign market.

2Vertical FDI refers to a MNC investing in a foreign country to undertake part of the
production in the foreign country. The motive here is to take advantage of lower costs of
production. The final product is sold in the parent country.



in the literature in the context of transaction costs. Extant literature suggests
that offshoring is preferred by firms (i.e. a firm prefers production within its
boundaries at a foreign location) in cases where transaction costs are high i.e.
buying becomes costlier than easily discernible (due to divergences in quality
of output obtained from a third party vendor). Offshore outsourcing (hiring a
third party vendor in a foreign location to undertake a part of the production
process) becomes a preferred mode in cases where transaction costs are lower
(Grossman & Helpman, 2002b, 2003). The decision of whether to offshore the
production activity to its own subsidiary or to offshore outsource boils down
to a comparison between: (1) the governance costs of managing the subsidiary
offshore and (2) the total costs of sourcing the same inputs from a third party
offshore vendor (inclusive of the transactions costs). Although the existence of
hidden costs has been recognised in the literature the strategic dimension of off-
shore outsourcing in the context of offshore hidden costs has not been addressed.
In this paper I argue that when costs are hidden and firms have varying degrees
of penetration in different markets around the world, it leads to information
asymmetries across firms. This information asymmetry leads to strategic inter-
actions between firms which in turn determine the offshoring destination. This
is in line with the stream of literature dealing with information asymmetries
and strategic interaction in investment and industrial organisation (Chamley &
Gayle, 1994), (Bondt & Henriques, 1995).

The paper is organised as follows: Section 2 offers a brief review of related
literature focusing on offshore outsourcing decisions of firms, hidden costs and
strategic interactions. Section 3 sets up the basic model and offers the solu-
tions. Section 4 offers a simple example in the light of section 3. Section 5 offers
an extension highlighting competing destinations and the offshore destination
choice- the determinants thereof. Section 6 discusses the results of the model
and the key take aways. Section 7 concludes the paper.

2 Related Literature

Offshoring and outsourcing of IT related and professional services (previously
considered strategic) picked up steam in the concluding years of the last century
thanks to the internet and trade liberalisation policies of countries like India and
China (Apte U. , 1990), (Carmel & Agarwal, 2002).

Statistical evidence supports the basic tenet of offshore outsourcing as out-
lined by academic literature, i.e., cost savings (Corbett, 2005), (Doig, Ritter,
Speckhals & Woolson, 2001). Amidst the great cost benefits that offshore out-
sourcing is slated to guarantee reality suggests that hidden costs may inhibit the
cost advantages, and in extreme cases the entire cost advantage may be offset
by the hidden costs involved. Risks of exposing confidential data, losing out
on competencies developed over time through learning by doing methods, lack



of customer focus are all matters of concern to the firm seeking to outsource.?.

Overby(2003b) points out that hidden costs tend to reduce the cost benefits
from offshoring to India to about 20% of the original benefits in some cases. It
is important here to point out what is necessarily meant by hidden costs.

Barthelemy(2001) offers four different sources of hidden costs, namely: Ven-
dor Search and contracting; transitioning to the vendor; managing the effort
and transitioning after outsourcing. Each of these is explained briefly. The first
one relates to the cost of identifying the right vendor for the job. This increases
costs if proper information is not readily available about the vendors and their
competencies. In a survey conducted this expost value of this cost itself turned
out to be around $500,000 i.e. around 3% of the total cost of IT Outsourc-
ing. The second one arises out of switching IT activities from the source to the
foreign location and depends on the absorptive power of the vendor as to how
fast the latter climbs the knowledge curve. The third one on managing effort is
the most difficult and most time consuming in that it involves monitoring to see
that obligations are fulfilled, bargaining with vendors and finally negotiating for
any required contractual changes. Barthelmy’s survey put this cost at $300,000
around 8% of the yearly contract amount. The fourth one arises out of a need
to switch vendors. something that the managers hardly think of when taking
the decision to offshore.

There are a few other sources of hidden costs. The first of these relates to the
costs of enforcing contracts (i.e., legal effectiveness). Historically, 70% of the off-
shore outsourcing contracts stand in for renegotiation within the first two years,
55% have disputes leading to formal alternative dispute resolution procedures or
litigation (Vagadia, 2007). Issues like lack of data security and effective laws to
tackle fraudulent activities have for long been a very important source of discom-
fiture amongst firms who seek to offshore work processes (Herbsleb & Moitra,
2001), (DDavison, 2004), (Morstead & Blount, 2003). Second, the quality of
employees which affects turnaround time poses a hidden cost for firms which
outsource to foreign locations. Around 25.2% of the wage costs of BPO vendors
stem from training professionals after recruitment (Attrition costs weigh down
BPOs: Study, 2005)* . Arora et al (2000) report that a significant part of the
training of all employees in the offshoring sector occurs only after recruitment.
Third, Geographical distance (near shoring and offshoring) leads to problems of
time management (Goolsby, 2002), (Apte, et al., 1997). Issues like lack of face to
face discussions (Gopal, Sivaramakrishnan, Krishnan, & Mukhopadhyay, 2003)
(Herbsleb & Moitra, 2001) add to costs. Fourth, cultural differences lead to
language problems and this leads to problems in understanding of tasks and the
methods to be followed in terms of work flow, thus leading to added hidden costs
(Karamouzis, 2002), (Qu & Brocklehurst, 2003) and (Overby, 2003b). Finally,
employee morale in the firm seeking to offshore part of its production process

3See http://www.flatworldsolutions.com/articles/advantages-disadvantages-
outsourcing.php
4See http://www.thehindubusinessline.in/2005/12/13/stories/2005121303210100.htm



poses yet another hidden cost and can affect the final performance of offshore
employees to whom the job is outsourced (Baruch, 2000), (Karamouzis, 2002),
(Morstead & Blount, 2003), (DiamondCluster, 2004) etc. This aspect mainly
arises from fears of job losses in the source country. The discomfiture among
employees has been known to attract protests by labour unions and to result
in negative publicity (DiamondCluster, 2004) which affects the brand image of
the firm.

Although the existence of the above hidden costs in offshore outsourcing is
well recognised, there is a lack of treatment of the same in academic literature.
Asymmetry of information amongst the firms with respect to the hidden cost
structure when considering offshoring of tasks adds a new strategic diemnsion
to the problem. Asymmetric information and investment decisions have been
studied mainly in the financial economics literature (Chamley & Gayle, 1994),
(Avery & Zemsky, 1998). Most of these papers make a case for herding be-
haviour in terms of following the leader in the absence of perfect information in
making investment decisions (Graham, 1999). Scharfstein & Stein, (1990) show
how mimicking the moves of other managers could be a rational strategy even
at the cost of neglecting one’s own private information when reputation is at
stake. Strategic adoption of new technology under asymmetric information has
been studied using game theory (Zhu & Weyant, 2003). In this paper I try to
address the decision to offshore through a signalling game of imperfect infor-
mation in the presence of information asymmetry amongst firms. The issue of
signalling and strategic investment decisions has been studied by (Zhang, 1997);
(Chamley & Gayle, 1994), (Bikhchandani, Hirshleifer & Welch, 1992) etc. The
conclusions are more or less in line with (Graham, 1999) and (Scharfstein &
Stein, 1990) discussed above.

I start with a Cournot duopoly model in a two period extensive game set
up in a country where firms (which are otherwise similar) consider the option
of offshoring(to lower production costs and increase profits) to a given location.
The location and the vendor associated with this destination poses hidden costs
to be incurred by the firm(s) over and above the known fixed costs of produc-
tion. In the decision to offshore or not they use the expected value of hidden
costs (calculated according to the signals they receive in favour of either a high
or low hidden cost destination). For simplicity I assume that the whole pro-
duction process is offshored and the firm purchases the end product from the
offshore vendor and sells it in the home market. Conditions under which the
firms choose to offshore outsource their production process are derived. A two
period bayesian game is used to this effect and the player who does not offshore
in the first period has the opportunity to update beliefs (from his rival’s actions
in the first period) and offshore outsource in the second period.

I follow this up with an analysis of competing offshore destinations and what
factors pertaining to hidden costs determine the optimal offshore destination. I
also show how a firm may herd in its choice of offshore destination.



3 The Model

The case of a Cournot duopoly is considered. The market demand function is
given by:

P=P(Q);P' <0;P" <0 (1)

where P is the price level of the good and @ is the total industry output. Thus
Q = q1 + g2 where ¢; and ¢o are the respective output levels of the two firms in
the duopoly.

The domestic marginal cost of production is assumed to be Cyie. Cy, = Cy
Vi, where i € {1,2}. Hence I assume constant returns to scale. I first outline
the pre-offshore production and profit outcomes and use this as a benchmark
for comparison with the outcomes of the game played with respect to offshoring
decisions.

Firm ¢’s profit equation is given by:

T = [P(Z @) — Calgi (2)

I derive the reaction functions of the two firms solving the first order condi-
tions for profit maximisation and the reaction functions can be written as:

q1 = R(Q% Cd) (3)
q2 = R(q1,Cq) (4)

From the above equations the market equilibrium outputs can be easily
derived and one gets:

G=6=q

Q* = 2¢* and P* = P(Q*).

m; = (P* = Ca)g;

and 7 = 27} gives the total industry profit.

I now introduce the option of offshoring to a foreign location. All through
the model I assume the act of offshoring to be an irreversible process. Once a
firm offshores its activities, these cannot be in shored or offshored elsewhere.
The offshore location has two components of marginal cost of production. (1)A
known cost C' and (2) an unknown(hidden) cost C € {C;,Cy,}. I assume:

C_'+C’h>0d>C_’+Cz



In other words, if the offshore location has high hidden costs, the total
marginal cost of production is more than the onshore costs. While for low off-
shore hidden costs, the marginal costs of production onshore are higher than
offshore.

I outline the game being played across the periods sequentially and then
look at the analytical details.

Timeline: The timeline of the game is as follows:

1. Players receive signals about hidden costs

0; = {Cl,Ch} 1€ {1,2}

2. Either or both players choose to offshore based on
expected costs

3. If only Player i has offshored player j # ¢ observes output
and produces as a Stackelberg follower 5

Period 1:

1. Player j updates belief about hidden costs from Player i’s
output if only player i offshored in period 1

2. Player j decides to offshore or not

3. Players produce as in Cournot duopoly

Period 2:

The proceedings of each period are detailed next:

Period 1: Players receive signals on the unknown component of foreign
marginal cost of production. The signal received by a firm i is given by 6; =

{ClCyY i€ {1,2).

Each player has a privately known precision p; = Pr[C = Cp|0; = Cy] =
Pr[C = (4]0; = Cy]%.Given the signal, each player calculates the expected costs
of offshore production. Depending on the value of expected cost and its value
relative to the domestic cost of production, the player i decides to go offshore or
stay domestic. This is valid for both players and production occurs at the end
of period 1. The precision may be held to be exogenous to the model for firms
which have no interaction with the offshore location. However, for big firms like
MNCs which have horizontal FDI relations with the offshore location, precision
could well be dependent on the costs incurred through this prior relationship 7.

5Since player i has offshored, producing as a Cournot producer for player j without the
knowledge of actual costs of player i could lead to producing more(less) when player i faces
low(high) hidden costs offshore. Hence following as in a Stackelberg game emerges as a
preferable outcome.

6The precision gives the probablity that the signal is correct. The signals for the two
players are independent and hence the precisions do not have common priors.

7Size of firms and endogenous precision:

I offer a simple exposition of how precision may be formed in a scenario where a firm
operates in multiple geographies serving the respective geographies with production in that
geography.

I assume for simplicity that a firm operates in two geographies. Apart from the domes-



If both players have moved offshore then a Cournot game is played with
offshore production costs(I detail later in the next subsection). If both players
stay domestic then the outcome is the same as with onshore production. The
interesting case occurs when one player has moved offshore and the other stays
domestic at the end of period 1. I assume without loss of generality that player
1 offshores in period 1 and player 2 stays domestic in terms of production loca-
tion at the end of period 1. Since the true value of hidden costs faced by player
1 is unknown, player 2 has to wait for player 1’s output choice to decide on its
own production. Player 2 thus is a Stackelberg follower and Player 1 becomes a
Stackelberg leader. Producing as in a Cournot framework player 2 may end up
producing more(less) than the market demand when player 1 faces low(high)
hidden costs and hence may bear a loss. Hence it is optimal for player 2 to
be a Stackelberg follower. I show that in this period player 1 may choose to
reveal the true costs of production or to pool so as not to reveal the true costs
depending on profitability and player 2’s beliefs.

Period 2: Player 2 observes player 1’s action to move and the output choice
made by player 1 to form an updated belief of the hidden cost of production
offshore. Player 2 then decides to move offshore or stay domestic and the firms
compete on quantity. In this period since there are no more costs of production
left to be revealed, the game is back to the traditional Cournot format irrespec-
tive of whether player 2 chooses to follow player 1 offshore or stay domestic.
There are no costs of late movement, i.e. player 2 does not incur added costs for
moving second to the offshore location. In other words, there is no first mover
advantage by way of facing lower costs of production in what has been described
so far.

3.1 Period 1

Players receive signals. For a given player ¢ if signal is C}, then his expected
cost of production offshore is C + p;Cp, + (1 — p;)C;. The strategy of any player

tic production, it also operates in the offshore location serving the clients there with the
production undertaken in that geography.

In effect the firm believes that the expected cost of production would be approximately
equal to the cost of production of its output for the offshore location. In such a case, if C, is
the cost of production for the offshore geography to serve the customers offshore then,

Co = C+piCr+ (1—pi)Ch

pi = (C+Cp —Co)/(Cr, — C1) (5)
I highlight that p; is dependent on C,, for given values of Cy, Cj, and C;. The lower the cost of
production in the offshore location the higher the precision in favour of lower hidden cost for
offshore production. So, a lower offshore cost of production would imply better management of
operations there. This in turn implies lower expected hidden costs driven by higher precision
with the signal indicating lower hidden costs.



1 is thus:

e Offshore if C' + p;Cj, + (1 — p;)C; < Cy
e Stay Domestic if C' + p;Cy, + (1 — p;)Cy > Cy

From above it is clear that for a player to offshore with a signal C} the
precision p; must obey:

pi < (Cq—C; = C)/(Ch —C)

C+CrL—C,
(1 _pi) > Jcr'hicl 4

Alternatively, if the signal is C; then the strategy of player i is:
e Offshore if C'+ p;C; + (1 — p;)Ch < Cy
e Stay domestic if C' + p;C; + (1 — p;)Ch > Cy

From above it is clear that for a player to offshore with a signal Cj the pre-
cision p; must obey:

) C+CpL—=Cq
Pi > o=,

Thus the first result of this paper is derived as follows:

Result 1:- It follows from above that for a player ¢ to offshore in period 1
without observing the strategy of the other player, player ¢ should believe the
offshore location to have low hidden cost(C;) with a probability p such that
(C+CL—-Cy)/(CrL—C) <p<1.

So at the end of period 1 one has either of the following possibilities:
e Both offshore, i.e., p1,ps > p
e None offshore, i.e., p1,ps < p

e Either player 1 or player 2 offshores and the other produces domestically
ie., p1 > p> pa.

At the end of period 1, if only player 1 has moved, it is clear that player 2
believes the offshore location to be a low cost production location with a prob-
ability po < p. I detail on the production and output of the three possible cases
at the end of period 1 below.

10



3.1.1 Both players offshore

The model still remains a Cournot Model and the production decisions are taken
on the basis of the revealed hidden costs:

e Hidden cost is C,

This implies the output ¢f¢ = ¢h¢ = ¢"* = q(J,Cy) = q(C1,) < ¢* where
J = P71 It thus follows that Q"¢ = 2¢"° < Q* and P = P(Q"¢) > P*.
Due to higher production costs given a particular demand function, the
profits fall along with consumer surplus. In other words, higher hidden
costs in the offshore location act as burden on the firms and consumers.
This lowers total welfare in the source country.

e Hidden cost is ()

This implies the output ¢i¢ = ¢i¢ = ¢! = q(J,C;) = q(C;) > ¢* where
J = P~%. Tt thus follows that Q' = 2¢!¢ > Q* and P'* = P(Q'¢) < P*.
The profits increase along with consumer surplus resulting in an increase
in total welfare of the society.

3.1.2 None of the players offshore

The result is the same as the pre-offshoring case detailed in the beginning of
this section. So the respective outputs and price can be simply read off from
the expressions of g7, ¢35, Q*, P*.

3.1.3 Only one player offshores

As discussed before, I assume that in such cases player 1 has moved offshore and
player 2 stays domestic. Player 2 has to first observe player 1’s output(in absence
of any other communication) in order to produce the optimal output(catering
to residual demand). Player 1 thus becomes a Stackelberg leader. In this case,
one could have different outcomes if the first player chooses to reveal the true
costs(Separating Equilibrium) or there would be a pooled equilibrium depending
on the costs of production and the beliefs of player 2. I work this out after a
description of period 2 proceedings.

3.2 Period 2

In the first two subcases as described in the previous section the outputs ob-
tained in the first period will continue in this period given the setup of the game.
I thus look at the third case and how the output choice of player 1 affects the
production decisions of player 2.

The game in period 2 is essentially a Cournot game since there is noth-
ing more to learn for player 2 after period 1 is over and irrespective of whether

11



it decides to offshore or not it undertakes production simultaneously with firm 1.

I offer two Weak Perfect Bayesian Nash Equilibria for this game depending
on the beliefs of player 2 formed from observing the output choice of player 1
in period 1. T list and explain the two equilibria below:

3.3 Separating Equilibrium

In a separating equilibrium, the actions of player 1 in period 1 completely reveals
the level of hidden cost that would be faced offshore. Player 1 believes that if it
produces output g7 in period 1 then the offshore destination is believed to be
a high cost destination by player 2 and when it produces output ¢/ then the
destination is believed to be low cost. This gives the first proposition of this
paper. However I provide a list of notations first:

Notations:

F(Cy,Cq) = PHS — (C 4 C},): Profit per unit of output to player 1 when
player 1 has offshored to the destination with high hidden cost as a Stackelberg
leader, while player 2 produces onshore as a Stackelberg follower.

G(Cy,Cy) = PHC(C4,Cy) — (C + Cp): Profit per unit of output to player 1
when player 1 has offshored to the destination with high hidden cost in Cournot
duopoly, while player 2 produces onshore.

F(Cy, Oy, Cy) = PHS — (C + (C)): Profit per unit of output to player 1 when
player 1 has offshored to the destination with low hidden cost as a Stackelberg
leader and mimics the high hidden cost type, while player 2 produces onshore
as a Stackelberg follower. ,

F(Cy, C;,Cy) = PES —(C + Cy,): Profit per unit of output to player 1 when
player 1 has offshored to the destination with high hidden cost as a Stackelberg
leader and mimics the low hidden cost type, while player 2 produces onshore as
a Stackelberg follower. |

G(Cy) = PHC(C},) — (C + Cy,) = Profit per unit of output if both players
have offshored to the destination with high hidden cost in Cournot duopoly.

¢¢(Cy,): Cournot output of player 1 when both players have offshored with
high hidden costs of production.

¢1¢(Cy,, C4): Cournot Output of player 1 when player 1 has offshored to a
high hidden cost destination while player 2 has not.

¢ (0, Cy): Cournot Output of player 1 when player 1 has offshored to a
low hidden cost destination while player 2 has not.

12



Proposition 1. In a separating equilibrium, where player 2’s belief’s are given
by:

PIC = C|q1 > ¢¥5]=1 and
P[C = Ci|q1 < qF%]=0

the equilibrium outputs of firm 1 when she faces high offshore hidden cost
g1 and when she faces low offshore hidden cost ¢ are related as

us _ F(Ch,Cr,Ca)qt® + 8[G(Cw)]af’®(Ch) — 8[G(Ch, Ca)lqf’® (Ch, Ca)

a el F(Ch,Cy) ’
F(Ci, Ca)gt® +8[G(C)]gi© = 8[G(Ci, Ca)lar“ (Cy, Od)]
F(Cla Ch7 Cd)

(6)

Proof. 1 portray the separating equilibrium below where at the end of period
1, player 1 who has moved offshore chooses to reveal the correct type. Given
the revelation principle, player 1 can either choose to produce ¢’ or ¢f¥ and
reveals only when her incentives out of revelation are satisfied.

The incentive compatibility (IC) conditions for each cost type player are writ-
ten below.

If the first player faces high hidden cost on moving offshore, the IC for her
to produce the output corresponding to the high hidden cost output is given by:

IC for Player 1 when she faces high hidden costs (ICH):

[P —(C+ Cn)lgl™® + 6P (Ca, Cr) — (C + Ch)lgi"“ (Ch, Ca)
> [P*5 — (C + Cp)lat™ + 8[P9(Ch) = (C + C)lgi"“ (Ch) (7)

I note here that PHC(Cy, C},) is the prevailing price in the Cournot Game
when player 1 uses offshore production and player 2 produces domestically. ¢ is
the discount factor. PH¢(C},) is the prevailing Cournot price when both players
are using offshore production in the Cournot game of period 2. Similarly, the
respective outputs are ¢/2¢(Cy,, Cy) and ¢f1¢(Cy). The equation can be inter-
preted simply as follows: the discounted value of profits from revealing the true
type given the beliefs of player 2 should outweigh the discounted value of profits
if player 1 was to mimic the other type.

Using the notations developed, one can write equation 7 more simply as:

F(Ch, Ca)q S +68]G(Ch, Ca)lg’C (Ch, Ca) > F(Ch, Cr, Ca)gFS+81G(C)1g (C)

13



Thus:
F(Ch,Ca)qi"® > F(Ch, C1, Ca)qy®+8[G(Ch)lai" € (Ch)—6[G(Ch, Ca)lai™ (Ch, Ca)
(8)

From here I obtain a lower bound for ¢f1%.

One can similarly write down the IC for player 1 when she faces low hidden
costs as(ICL):

[PES — (C + C)]g"5 + §[PEC(C) — (C + C)gFe (@)
> [PHS — (C + )] + 6[PEC(Cy, C)) — (C + C)gEC (Cr, Ch)  (9)

Once again one can simplify equation 9 to write it as:

F(Cy,Ca)at® + 5[G(C)]qkC > F(Ci, Ch, Ca)gt™ + 5[G(Cr, Ca)lat € (Cr, Ca)

Thus one gets an upper bound for ¢ for any given ¢ as:

F(Cy, C)qk® 4 8[G(C)]qC — 8]G(Cy, C)lgFC (Cy, Cq) > F(Cy, Ch, Cq)gl'®

(10)
Combining the expressions from equation 8 and equation 10 for the lower
and the upper bound of ¢/7° I get the expression in the proposition. O

It is easy to check that the above inequalities increase as C is decreased and
C}, is increased. This gives the first observation of this paper.

OBSERVATION 1: Player 1’s incentive to reveal the hidden cost faced
by her increases as the difference (C}, — C)) approaches oo .

PROOF in Appendix 1.

So, when the difference between the possible hidden costs is high the first
player has no incentive to deviate from revealing his type. So in such cases the
equilibrium Stackelberg output i.e. ¢/ is produced by player 1 when she faces
high hidden costs correctly revealing the type to player 2. Player 2 in period 1
produces ¢¥® and they produce ¢7¢(Cy,, Cy) and ¢4’ (Cy,, Cy) respectively at
the end of period 2 to maximise profits. Similarly, they produce for the case
when they face low hidden costs of production.

It can be checked that the profit maximising output combinations for each
period output would be the Stackelberg outputs in period 1 and Cournot Out-
puts in period 2:

1. Hidden cost C}, The Stackelberg outputs are respectively:

1% = q1(J,Cy,Cy) where J = P71 and ¢;(J) > 0; ¢{(Cq) > 0 and
¢ (Ch) <0.
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g% = qo(J,Cyq,Cy) where J = P71 and ¢4(J) > 0; ¢5(Cyq) < 0 and

¢4 (Cr) > 0.
Q1S = qf'S + 459
PHS — P(QHS)

I note here that the comparisons with the Cournot case are not obvious.
One needs to put in a restriction on the demand function wrt C}, in order
to establish any comparative analysis with the pre offshoring case.

The period 2 outputs: ¢F'¢ = ¢,(J,Cy, Cy,) where J = P~ and ¢} (J) > 0;
¢1(Cq) > 0 and ¢;(C}) < 0.

¢ = qo(J,Cq,Cy) where J = P! and ¢4(J) > 0; ¢4(Cq) < 0 and
7(Ch) >0

Q1Y = ¢ff® + ¢f1¢

PHC — P(QHC)

2. Hidden cost C; The outputs are respectively:

qaF® = q1(J,Cyq,C;) where J = P~! and ¢i(J) > 0; ¢{(Cq) > 0 and
qﬂ (Cl) < 0.

5 = ¢2(J,Cy,C)) where J = P~! and ¢4(J) > 0; ¢5(Cy) < 0 and
3(C1) >0

QY = qf® +q5°
PLS — P(QLS)
The period 2 outputs:

qF¢ = q1(J,Cy,C;) where J = P~ and ¢;(J) > 0; ¢;(Cy) > 0 and
q1(Cy) < 0.

¢ = ¢qo(J,Cq,Cy) where J = P71 and ¢4(J) > 0; ¢5(Cy) < 0 and
3(C1) >0

QX = ¢t + ¢5¢
PLC — P(QLC)

3.4 Pooling equilibrium

In the pooling equilibrium player 2 imperfectly updates belief about the hidden
costs of the offshore location. This leads to the second proposition:

Proposition 2. In a pooling equilibrium when the belief structure of player 2 is:

PC=Cllpan=¢)=p
PIC=Cilq #¢°] =
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player 1 chooses to produce qP in period 1 irrespective of the hidden cost
faced and

qp
> [F(Ch, Ca)ai™ + 0G(Ch)ai" (Ch) — (1 = D{6G(Ch, Ca)af'“ (Ch. Ca)}
—p{0G(Ch)ai" (Cu)}N/IPT = (C + Cn)] (11)

Proof. First, I note that p is the threshold level of precision which equalises the
domestic and the offshore production costs. In effect this means that player 2
updates his belief about the foreign location having low hidden costs only to
the extent that she remains indifferent between offshoring and staying domestic.

In this case, irrespective of the hidden cost structure being faced by player 1,
she tries to produce ¢P in order to protect her monopoly profits from operating
in the offshore destination. This can essentially happen when the discounted
profits of operating alone in the offshore location net of two periods outshines
the profits if the second player follows in the second period. I look at the incen-
tive compatibility conditions firm 1 for both cases where she faces high hidden
costs(ICH) or low hidden costs(ICL):

IC for the high hidden cost type to pool (ICH):

[P” —(C + Cn)lg”
+(1 = p)[6{P"°(Ca,Ch) — (C + Ci)}q1"“ (Ch, Ca))
+p[0{ P (Ch) — (C + Ci)}a{" (Cn)]

> [P —(C+ Cp)gi™® + 8[PT9(Ch) — (C + Ci)lai"“ (Ch) (12)

IC for the low hidden cost type to pool (ICL):

PP —(C+ )l
+(1 = pS{P(Ca, C1) — (C + C)}af € (C, Ca)]
+P[S{PLE(Cr) — (C + C)Yar“ ()]

> [PY5 —(C+ C)lgr® + 6[PYC(C1) — (C + C)gr© (C) (13)

Now, when C} is reasonably close to C}, the above two ICs are simultaneously
satisfied when the ICH is satisfied. This is shown in Appendix 2.

Hence I get the expression for ¢P as outlined in proposition 2 from equation
12. O

It can also be checked that as C} decreases for a given value of C}, the IC of
the low hidden cost facing firm 1 nears equality and finally the IC seizes to be
satisfied and the inequality sign reverses. Hence, this gives the second observa-
tion of this paper.
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OBSERVATION 2: The incentive to pool increases as the difference
(Ch, — () approaches zero.

PROOF in Appendix 2.

This can be explained intuitively. When the hidden costs are sufficiently
low, there is little to lose from the entry of a second player in terms of profits
foregone for operating together in that location. Hence firm 1’s incentive to
protect monopoly decreases.

The pooled case outputs for each period can be written as:

& = q1(J,Ch, Cy,Cq) where J = P~1 and ¢ (J) > 0; ¢;(Cq) > 0; ¢ (Cy) <0
and ¢;(Cj) < 0;

@ = q2(J,Ca, q7) where J = P~! and g3(J) > 0; g5(C) < 0 and ¢5(q7) < 0;

QY =qf +db

PP =P(Qr)

I propose a solution for output ¢? in the example below which supports the
belief of player 2 that the expected cost of offshore production is same as the
domestic cost of production.

The second period outputs would be same as the separating case if player 2
chooses to follow. However, if player 2 does not follow, then given this is the
last period of the game player 1 reveals its true type and produces the optimal
Cournot output to maximise profits i.e. ¢f7¢ or ¢F“ depending on whether it is
facing high or low costs.

Given the above description of the game it is easy to see the implications
when there is additional cost for late offshoring of tasks®.

I next try to illustrate the model in the form of a linear example and check
the results which are derived here.

4 An Example

I consider a linear example where demand is given by:

P=a-0Q (15)

8 Additional cost of moving second: I assume that there is an additional cost of amount z
for moving second to the offshore location in terms of higher hiring and setting up costs. The
analysis for the first period does not change at all in this case. However, for the second player
in deciding to move second she now requires that the following inequality holds true:

C‘+m+(1—q)Ch+qu<Cd:>q>]3+;r/(0h—Cl) (14)

Thus now, the updated precision needs to be higher than the earlier bench mark p for
moving ahead with offshoring.
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where a, b are positive parameters, P is the price level of the good and @ is the
total industry output. We assume a to be large enough such that the derived
expressions for outputs and profit are all positive. Thus @ = q1 + g2 where g7
and ¢4 are the respective output levels of the two firms in the duopoly.

The domestic marginal cost of production is assumed to be Cy. I first outline
the pre-offshore production and profit outcomes.

In the case of domestic production, firm i’s profit equation:

2
i =[a— b(z ¢i)lg; — Cag;
i1

In the above equation i represents the firm and ¢ € {1,2}. I derive the
reaction functions of the two firms solving the first order conditions for profit
maximisation and the reaction functions can be written as:

g = (a—Cy)/2b—q2/2 (16)
g2 =(a—Cq)/2b—q1/2 (17)

The market equilibrium outputs and price can thus be expressed as:

g1 =q5 = (a—Cy)/3b=q"
Q" =2(a—Cy)/3b
P* = (2Cy +a)/3

The profits accruing to each firm and the industry profits thus obtained are:
7 =my = (a — Cy)*/9b

7 =2(a — Cq)*/9%

Now I introduce offshore outsourcing possibiliies as outlined in the previous
section. The hidden cost C' € {C},Ch} and the rest of the analysis follows
though as described in section 3. Now at the end of period 1 there are three
possibilities. I list them in the context of the example below:
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4.1 Period 1
4.1.1 Both players offshore

Production decisions are taken based on whether it is a high or low cost des-
tination. The model continues to be in the Cournot framework as no player
enjoys a first mover advantage.

e Hidden cost is C,

This implies the output ¢ = ¢5° = (a— (C'+C},))/3b It thus follows that
Q" = (2a—2(C + Cy,))/3b and P = (2(C + C},) +a)/3. The profits fall
along with consumer surplus. This lowers total welfare in the society.

e Hidden cost is ()

This implies the output ¢i¢ = ¢&¢ = (a — (C + C;))/3b It thus follows that
Q' = (2a — 2(C + (7))/3b and P* = (2(C + C;) + a)/3. The profits
increase along with consumer surplus. This increases total welfare in the
society.

4.1.2 None of the players offshore

The result is the same as the pre-offshoring case detailed at the very start of
this section. So the respective outputs and price can be simply read off from
the expressions of ¢7, ¢5, @, P*.

4.1.3 Only one player offshores

As discussed before I assume that in such cases player 1 has moved offshore
and player 2 stays domestic. Player 2 has to first observe player 1’s output(in
absence of any other communication) in order to produce the optimal output.
Hence Player 1 becomes a Stackelberg leader. In this case one would have
a separating and pooling equilibria as detailed in the previous section. The
solutions are offered after a brief description of period 2.

4.2 Period 2

As outlined in the game in the previous section I offer two possible equilibria
for this game at the end of period 2.

4.3 Separating Equilibrium

In a separating equilibrium, the actions of player 1 in period 1 completely reveal
the level of hidden cost that would be faced offshore.

Player 1 believes that if it produces output ¢ in period 1 then the offshore
destination is believed to be high cost by player 2 and when it produces output
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qF® then the destination is believed to be low cost.

So player 2’s beliefs are:
P[C = Cj|q1 > ¢F°*]=1 and
P[C = Ci|q1 < ¢f**]=0.

I portray the separating equilibrium below where at the end of period 1
player 1 who has moved offshore chooses to reveal the correct type. If the first
player faces high hidden cost on moving offshore, the IC for her to produce the
output corresponding to the high hidden cost is of the form described in the
previous section. I outline the outputs and the prices for each type of cost faced
by firm 1 and the industry outputs:

In period 1, when the firms face high hidden costs, the solutions are:

a15% = ((a+ Ca)/2 — (C + Cn)) /b

qfs* = (a—3Cy)/4b+ (C + Cy)/20;

QTS = (3a — Cyq)/4b — (C + Cy,)/2b;

PHS* = (2(C + Cp) + Cy + a) /4;

79 = (a+ Cy —2(C + Cy))?/8b;

5 = (a — 3Cy + 2(C + Cy,))?/16b.

I note here that the comparisons with the Cournot case are not obvious as
described in the previous section.

While facing low hideen costs the solutions are:
@ = ((a+ Cy)/2 — (C + Cy))/b;
455" = (a —3Cy) /4b+ (C + C1) /2b;
QFS* = (3a — Cy)/4b — (C + Cy) /2b;
PLS* = (2(C+ C)) + Cy + a)/4;
T = (a+ Cq —2(C + C1))?/8b;
LS = (a—3C;+2(C+Cy))?/16b

In this equilibrium, when the first firm faces a high hidden cost the outputs
produced by firms 1 and 2 are given by ¢f'°* and ¢4'°* respectively. In the
case where the first mover encounters a low hidden cost, the outputs by the

respective firms are, g% &%,

The second period outputs of each player, price faced by consumers and
proﬁts are given by: For high hidden costs:
4" = (a + Ca — 2(C + Cy))/3b;
' =[(a—Cq) + (C + Cp — Ca)]/3b;
QHC (2a - Cd - Ch)/3b
PHC — (a+Cd+C+Oh)/3
' = (a+ Cq — 2(C + Cy))* /90;

HC (a —2Cy + (C + Ch))2/9b;
HC _ ﬂ.HC + 7.l.I'IC-
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In case of low hidden costs:
4% = (a—C —Cy)/3b;
35¢ =(a—C—Cy)/3b;
QLY =2(a—C —Cy)/3b;
PLC = (a+2(C + Cy))/3;
¢ = (a — C - C))?/9b;
75C = (a - C — C))2/9;
nt =2(a—C — C))?/9;

Given the above one can also check the validity of observation 1 in the
context of the example. This in shown in Appendix 3.

4.4 Pooling Equilibirum

In the pooling equilibrium, player 2 imperfectly updates belief from player 1’s
move in period 1 and the updated belief is a result of player 1’s decision to move
offshore and the output choice. So the updated belief at the end of period 1 for
player 2 is

P[C=Cilgn=¢"]=p
PIC=Cllg #¢’] =1

The candidate solution for ¢ is the Stackelberg leader output of firm 1 had
firm 1 been a leader while operating domestically. This level of output satisfies
the pooling ICs for a selection of values of C; and C},. This keeps expected costs
of production offshore exactly equal to domestic production for player 2.

Hence outputs and price in period 1: ¢} = ¢ = (a—Cy)/2b;
@5 = (a— Cq)/4b;
QP =3(a—Ca)/4;
PP = (a+3Cy)/4;

It can be checked that this qualifies as an equilibrium in the pooled case
given the beliefs.

In the following section an extension to the model is offered. The game
played after the movement of the first player remains identical in this extension.
However, the extension adds light into the decision to offshore outsource. Once
offshore outsourcing is decided upon, the rest of the game plays out as described
in section 3.
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5 Extension: Two Locations *

The model is now extended to the scenario where there are two competing des-
tinations where jobs may be offshored. I assume the two locations to be A and
B. The fixed costs are held to be C4 and CB. The hidden costs are held to be
C4 € {CA, C{} for destination A and CB € {CB,CP}. The two players get
signals about hidden costs for each of the two locations and the precisions for
each location for each player is given by p! where i € {1,2} and j € {A, B}.
The dynamics of the game are similar as described above and the firms offshore
to the destination with the least expected marginal cost of production. Two
interesting cases are analysed below.

5.1 Offshoring to the Location with Higher Known Costs

Here I consider the case where both players get signals of lower hidden cost from
both locations. Firms offshore to the location with the lowest expected costs of
production. However I claim and prove below that the destination with higher
known costs of offshore production may be unambiguously preferred (more prof-
itable) under some specific cases.

Claim: An offshore destination with similar or higher known costs of pro-
duction may turn out to be the more lucrative destination if :

a) The precision of signal from the destination is higher with similar range of
hidden costs as its competitor or

b) The range of hidden costs in that location is lower given that the lower
bound(C;) of both the locations are identical and the precisions are same.

In both cases the absolute difference in expected hidden costs must outshine the
absolute difference in known costs of offshoring.

Proof. A and B are the two destinations where jobs could be offshored. We
assume C4 > OB, It is assumed that the signals received are those of low
hidden cost in both the locations. Now destination A is more profitable when:

[P(Q)—CA—pCi—(1-pCMai > [P(Q)—CP—pPCP—(1-pP)CPlaf (18)

then the firms offshore to destination A. In the above expression, ¢i* and ¢ are
outputs calculated out of expected costs of offshore production in the respective
destinations. Writing pACi* + (1 — p)C as EA and pPCP + (1 — pP)CPE as
EB and using the linear example notations we rewrite the above equation as:

9The author would like to thank Dr. Arghya Ghosh of University of New South Wales,
Australia for his insightful comments on this section.
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la—b(qi' + ¢5') — C* — EAlq{ > [a—b(¢? +¢5) — CP —EBlqf  (19)

ie. [a— b(azbcd_; C‘AgEA_; C’AgrbEA + afﬁjcd) _0A_ EA](angd - C‘A}:EA) >
C —3C. ~ C.
[a_b(a-gbd_C 4Z;EB+C ;—bEB+a43bd)_CB_EB](a_;bd_C —gEB)

C4—2C*—2EA Cq—2C4—2EA C4—2C5 — C4—2C5 —
(a+ 4 24 2F )(a+ q 22[) 2F )> (a+ 4 24 ZEB)(aJr d 221) 2EB)

i.e.

ie. (a+Cq)? —4(a+ Cq)(CA+ EA) +4(C* + EA)? > (a+ Ca)? — 4(a +
C4)(CP + EB) 4+ 4(CP + EB)?

ie. (CB4+EB—-CA~EA)a+Cy— (CBE4+EB+CA+EA)]>0

Now the above inequality could hold either when both terms are negative or
both are positive. When both are negative it follows that destination A’s total
expected unit costs of production are unambiguously higher than in B. Hence
it would be unprofitable to offshore there in a linear cost framework. Thus for
the above inequality to hold otherwise FA < EB is a necessary condition and
EB — EA > C4 — CP? is a sufficient condition. From the necessary condition:

peCP + (1 —pp)CP > paCt + (1 — pa)Ci (20)
iLe. CP —Cf > pp(CE — CP) —pa(Cit — C)

(a) When C{! = CP and Cf* = CP The above inequality holds only when
pa > pp. This is part (a) of the claim.

(b) When ps = pp and ClA = C’ZB The inequality follows if C’,? > C’,‘;‘. This
is part (b) of the claim.

From the sufficient condition it emerges that that the absolute difference in
expected hidden costs should be higher than the absolute difference in known
costs of offshoring.

O

The lower bound of possible hidden costs C; may be interpretted as costs
that may exist while outsourcing to any destination even to a firm performing
in the same country. These are the unavoidable costs incurred at the minimum.
Hence destinations would vary in terms of the range of possible hidden costs
driven by the higher bound. The above two cases have been illustrated to show:
in case (a) the role of precision or correctness of the signal in case of destina-
tions with similar range of hidden costs and in case (b) how in cases of similar
precision of signals a lower range of possible hidden costs play a part in driving
offshoring to locations which otherwise have high contractable costs(C). This
is what can be seen in reality in the case of German firms offshoring activities
to Austria rather than India. India with its lower fixed(contractable) costs of
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production turns out to be less competitive than Austria given that cultural
and language differences push up the higher bound of its hidden costs.

5.2 Herding

I now turn to the case where players receive signals to believe different locations
to be profitable i.e. Player 1 receives signals in favour of location A being
a profitable destination while player 2 receives signals in favour of location B
being a profitable destination. I outline an interesting case which entails herding
behaviour by one of the firms below:

Let CA=CFB
But,

C+piCit+ (1—p)Cft < Ca< C+pPCP + (1 - pP)CF (21)
and

C+piClt + (1-p)Cit > Ca > C+pyCP + (1 - pf)CF (22)

Now, if ClA = C’lB and C’,‘? = C’,]f , then players move to different destinations.
However, if one considers the specific case of C;/* < CP and C{* = CE then
player 1 chooses to move in the first period. But player 2 may choose to wait
given irreversible offshoring. Depending on the first period output and the
updated beliefs of player 2, player 2 may choose to follow player 1 in period 2
to maximise profits over the two periods in the way described in the game for
the separating equilibrium case. This happens when the following holds true
for player 2:

[PESA = Calgz®* + [PEEA(CE) = (C4 + C)az “(CT)
> (14 6)[PH548 — (CB +pg CF + (1 - p3)CF)]ag 547 (23)

In the above expression: P“S4= The price charged in the first period where
player 1 has offshored to destination A while Player 2 is producing in the home
country.

q = the Stackelberg follower’s output produced by player 2 when Player 1
has offshored to destination A and has revealed low hidden costs in the location
under a separating equilibrium.

LSA
2

PLCA= the Cournot equilibrium price charged in period 2 when both play-

ers are producing under a low hidden cost framework in destination A in period
2.

qQLCA(ClA): the Cournot output produced by player 2 in period 2 when both
are producing in destination A under the lower hidden cost framework.
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PLSAB— the expected price charged when player 1 has offshored to desti-

nation A(revealing low hidden costs) and player 2 contemplates offshoring to
destination B under the expected costs highlighted in the equation.

q5¥5B= The planned output that player 2 would produce when it offshores
to destination B with Player 1 offshoring to destination A where low hidden
costs are revealed.

This case of player 2 choosing to ignore his own signals and information so
as to follow player 1 forms the case for herding in offshoring.

I note here that herding occurs only in the case where precision for the rival
destination remains unchanged or decreases across periods. It may be that the
rival destination’s precision or the range (C;, — C}) changes and then one may
have no herding. It depends on the values of the parameters.

I look at the implications of the results and intuitions derived so far in this
paper in the next section.

6 Discussion

In this paper I analyse the strategic interaction between firms in deciding
whether to offshore or not in the presence of hidden costs of offshore produc-
tion. Signals with imperfect (privately known) precision are available to both
players indicating the probable level of hidden costs. Information asymmetries
driven by difference in precision is the key channel of strategic behaviour. In
this regard I used a Cournot duopoly setup and brought out implications of the
player who offshores first, becoming the Stackelberg leader .

The first result was a threshold value of the precision required in favour of
low hidden cost in the offshore location for offshoring to occur. For a given value
of the higher limit of hidden costs, the required precision in favour of the lower
limit of hidden costs decreases as one lowers the lower limit. This can be easily
extended to the case of a continuous distribution.

The game was described in the next section. I offered two possible Bayesian
Nash Equilibria viz: Separating and Pooling in this context. The first mover
would reveal the true costs in a case when the hidden cost distribution is suf-
ficiently wide which makes mimicing the other type unprofitable. In the sepa-
rating case the gains out of mimicing (arising due to keeping the other player
away from offshoring to the location) fall short of the loss incurred by trying
to mimic the other type. Correspondingly, I found that both types would pool
and produce the same output in order to keep the second player away from off-
shoring(such that profits are not shared) in a case where the difference between
the two possible values of hidden costs is smaller. This holds true only when
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the belief of the second player gets imperfectly updated from the actions of the
first player.

Next, an extension looking at the destination choice between two competing
destinations giving respective signals about their hidden costs was offered. I
claimed and proved that the destination with higher known costs of production
can be a profitable offshore destination with higher precision of signals in favour
of low hidden costs for that location. This holds true when the values of high
and low hidden costs are same across the two destinations. However, if precision
and the value of the lower bound of hidden costs is the same across destinations,
it can still be preferred for offshore outsourcing if the higher bound of the hid-
den costs distribution of the destination is smaller than that of the competing
destination. Hence, my main conclusion from this section of the paper is that
for a destination to be a preffered offshoring destination, it must either increase
precision in favour of it being a low cost destination or it must lower the range
of its distribution of hidden costs by way of lowering the possible higher value
of hidden costs.

The case of the players receiving opposing signals is analysed next. Here I
showed that a higher degree of imperfect information(lower precision) regarding
the hidden costs of a particular destination may lead a player to restrict his
move towards offshoring to the destination even when the signals reflect that it
has lower hidden costs. In this case the player chooses to follow the first mover
especially in the case where the value of the low hidden cost of the first mover’s
location is lesser than that for the competing destination. This is the case of
herding behaviour in offshoring.

7 Conclusion

In this paper I have looked at the micro aspects of offshore outsourcing deci-
sions in the presence of hidden costs and signals of imperfect precision. I have
formulated the analysis as a Bayesian game and looked at the offshoring deci-
sion in a two period framework where two firms interact strategically, leading
to interesting outcomes. These are primarily based on the precision of signals,
updating due to observation of moves by the first mover and the range of hidden
costs.

One of my important conclusions is that a destination that has a lower dis-
persion of hidden costs or a high precision of signals in favour of low hidden
costs would be a more preferred offshore destination. This holds true under
certain conditions even if the known costs of offshore production are higher for
that location. The first mover in case of any destination would choose to fully
reveal the hidden cost faced by her on the occasion when the hidden cost distri-
bution is very large and would choose to mimic and pool if the distribution is
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fairly small such that the second player cannot perfectly infer the hidden cost
and hence may choose not to follow at all.

I also look at the formation of precisions and show that the precision in
favour of a destination being a lower cost one is higher for geographies where
a firm has presence otherwise in serving customers of that geography. Existing
operations by way of horizontal FDI in the offshore location help the firm in
identifying the costs of production with higher precision. Dealing with local
agents and the legal system help in understanding the extent of hidden costs
due to employee quality and contract enforcement. Cultural differences or simi-
larities are also understood better, thereby reducing that aspect of hidden costs.
Hidden costs are thus known with higher precision. This in effect explains why
one finds MNCs to be moving in favour of offshoring before other firms.

In terms of policy implications, the analysis would suggest that governments
of countries aiming to be lucrative offshoring centres may want to lower the
range of hidden costs involved in working in their geography. Reduction in the
lower limit of hidden costs as much as possible or increasing the precision in
favour of lower hidden costs is a necessity. Initiatives of the government may
include advertising, bilateral investment agreements with countries, tax holi-
days, initiatives to bridge cultural differences, upgrading human capital etc. At
the firm level, highlighting the ability to deliver world class solutions on diverse
projects around the world, would reduce uncertainties related to employee qual-
ity and potential of offshore business partner. Interviews with senior executives
of Indian BPO companies conducted by the author revealed that signing a suc-
cessful contract involved convincing business partners on various aspects. These
include factors beyond the ability to deliver on the job for which the contract
is written. Substantive evidence on size of the Indian firm, a good track record
of being a responsible corporate house(at least for the parent organisation) over
many years (brand image), existing professional relations with other firms in
the foreign location, history of working across a variety of businesses, hiring
employees with skills beyond what is required for the outsourcing job mainly
to manage the relationship well are all factors of consideration on which Indian
BPO firms would be required to signal positively.

The analysis can be further extended and future research on the impact of bi-
lateral agreements and treaties between two nations towards protecting investor
rights etc could be brought into this model. Instead of using a Cournot Model,
one may use a Bertrand price competition model to analyse the interaction.
However the basic conclusions laid out in the paper may still hold true.
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A Appendix 1
PROOF of Observation 1.
I simplify equation 8 and write it as:
F(Ch, Ca)ai' ®+68[G(Cn, Ca)lai’ © (Ch, Ca) = F(Ch, Cr, Ca)ar*+3[G(Cr)ai™ (Ch)

where, F(Cy,, Cy) = [PHS —7(6_' +Cy)] and P is a function of Cy and C},.
G(Ch, Cq) = [PHC(Cy4,Ch) — (C + Cy)] and similarly for the others.

Now, from here I get the inequality expression that gives the lower bound
for g9 ie.
F(Ch,Ca)gi"® > F(Ch, Cy, Ca)qi* +6[G(Cn)lai™® (Cn)—=08[G(Ch, Ca)lgi’ (Ch, Ca)
Keeping all else unchanged I differentiate this expression wrt C;. I note that
the only term affected is the first term on the R.H.S..So differentiating this term
I get:

Fo,0at® + FOaid,
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Now it is known that for a given demand function and the costs of produc-
tion CY, qfl 9 is the profit maximising Stackelberg output. For any increases in
output produced the price obtained per unit is lower and costs increase along
with quantity to be produced linearly. In other words as player 1 produces
more output his revenues increase less than his costs given the assumption of
non increasing marginal revenues. Hence at the given cost C, it becomes more
and more unprofitable to produce more output.

Hence for conventional demand functions with decreasing marginal revenue
this expression comes out to be positive.

So, as C} decreases, the RHS reduces in value. Hence the inequality holds
more strongly. Thus the higher is (C}, — C;) the stronger the possibility of the
high type to reveal his true hidden cost.

Hence observation 1 stands proved.

B Appendix 2

Qualitative proof of one IC binding in the pooling equilibrium:

ICH:
[P* —(C+Ch)lg®
+(1 = p)[6{PTC(Ca,Ch) — (C + Ch)}ai"“ (Ch, Ca))
+ﬁ[5{PHC(Ch) (C+ Cn)}ai"“(Ch)]
> [P — (C + Cp)ai™ + 8[PHC(Ch) — (C + C)lai™ (Ch) (24)

which can be written alternatively as:

[P —(C+ Ch)]
> [PHS — (C + )] + 6[PHC(Ch) — (C + CW)gC (Ch)
~(1=D)[{P"(Ca, Cn) = (C + Cn)}ai’ (Cm Ca)]
—pls{P™C(Ch) = (C + Cn)}ai' (Cn)] (25)

ICL:
[PT —(C+ )¢
+(1 = p)[6{P C(Ca, C1) = (C + 1)} “(C, Ca)]
+p[6{PHC(Cy) — (C + Cz)}qw( 1)]
> [PY5 = (C+ C)lgr® + 86[PYC(C1) — (C + C)gr© (C) (26)
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which can be written alternatively as:

[PF —(C+C)g”

> [PES — (C + C)]gE5 + §[PLC(C) — (C + C)gFe (@)
—(1=p)[6{P"(Cq, C1) = (C + C)}q1“(C1, Ca)]

]

—pls{P"C(C) — (C + C)}afC(Cy) (27)

Now it may be noted that LHS of the IC of the high type is less than LHS of
IC of the low type. Similarly RHS of high type IC is less than RHS of low type
IC. Given that, if LHS of the IC of the high hidden cost type is greater than the
RHS of the low hidden cost, then the IC of the high type alone guarantees the
low type IC as well. It is easy to note that as C) increases profitability of the
low hidden cost type falls. Hence leaving C}, unchanged one may get a situation
where both inequalities are simultaneously satisfied.

PROOF of Observation 2:

Following on from above,:

[PY —(C+ Culg” = [PY = (C + Ci)lar® + 8[P(Cy) — (C + C))ar “(C)
~(1=p)[6{P*“(Ca, C1) — (C + C1)}ar“ (C1, Ca)]

—plS{ P (Cr) = (C + C) }af “(C1)] (28)

Now concentrating on the above equation if one lowers C}, keeping other

things unchanged, the LHS increases and the inequality holds more strongly.

Hence the ICs become stronger. Thus the IC of pooling holds more strongly if

the values of hidden cost C}, and Cj are close and get violated when the hidden
cost distribution has a large range.[Proved]

C Appendix 3

I show the validity of observation 1 for the linear example considered. Here:
F(Ch, C1, Cy) = [HEEEED — (€ + 0]

at® = (a+Cq)/2b— (C+ Cy) /b

Now, the expression of interest is:

Fe,0ar® + FOais,
_ 1[(a+cd) (C+Cz)] 1[(a+0d+2(@+0z) (C +Cp)]

2

2b b

4
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_ (Ch;Cl) >0

Hence as () decreases keeping C}, constant the IC of the high type holds
more strongly and hence his incentive to reveal improves.

33



