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The general trend in software today is in favour of migration of work to low cost centres (such as India) as
compared to migration of labour towards higher wage centres (such as the USand Europe). This has resulted in
a rapid increase in outsourced software projects from clients in the US and Europe to firms located in India.
However, at the unit level of a specific project, we could witness some short term migration of labour from the
Indian firms towards the client sites in the US and Europe (for onsite work). Such onsite costs could offset a
significant part of the savings gained from outsourcing the project to the low cost centre, defeating the chief
purpose of outsourcing. Thusit is in the interest of both the client and the supplier firmto contain the extent of
onsite costs while planning the outsourced project.

However, many times the decision to send engineers onsiteis taken during the execution of the project, when new
information surfacesthat indicatesthat the project may misscommitted performance or timelines. Thismeansthat the
onsite costs cannot be precisely quantified at the start of the project. Such unplanned onsite cost escalation could
congtitute asignificant risk factor that impacts the outsourcing decision making process.

Thisrisk becomes more relevant when supplier firms moveto higher value (more complex, expertise driven) work,
which may require more onsitework to facilitate tighter co-ordination.

We discuss the impact of this on the contracting process between a client and a supplier firm and the associated
benefits of relationships through repeated projects over alonger time horizon.
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1. INTRODUCTION

Global offshoring of software projectsto Asian destinations continues to show strong and sustained growth (Frost
and Sullivan 2004, Nasscom-McKinsey 2002, Baily and Farrell 2004). Thisis mainly driven by the low cost of
developing software in countries like India (Arora et a 2001). The substantial surplus generated through wage
difference between high and low cost centres providesanatural impetusfor clientsin high cost locationsto outsource
work tofirmsinlow cost locations. Thefocus hasthus shifted away from migration of talented labour fromlow to high
wage centres (“brain drain”) to the migration of work from high to low cost centres.

However, when we examine aunit project that is outsourced from aclient to asupplier firm, we find that it embeds
sometemporary migration of labour to theclient site (for “ onsitework”). The extent of onsitework variesfrom project
to project, and even by stage within a project. Since such onsite work provides no cost advantageto theclient, itis
intheinterest of both client and firm to manage these onsite costs carefully so that the surplusfrom outsourcing isnot
eroded.

Evidencefromthe Indian softwareindustry corroboratesthat onsitework content of firmsissignificant: The percentage
of onsite revenuesfor the threetop Indian IT companies TCS, Infosys and Wipro (obtained from company reports)
are 60%, 54% and 58%. The corresponding percentages of onsite engineers are 40%, 33% and 32% respectively.

Quite clearly, it should be easier to offshore well-defined tasks. On the other hand, since there is considerable
ambiguity during the requirement-gathering phase, there could be a higher onsite component during the start of a
project. Onsite postings also allow client companies to reduce the risk of working with unknown supplier firms
(Venkatesh and Krishna, 2005b). They may thus prefer the first few projects, or the first part of a project to be
performed onsite. Since the content of all such onsite work isknown before commencement of the project, it can be
factored into the outsourcing decision making process (Venkatesh and Krishna 2005a).
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Sometimes, new information surfaces during project execution which indicates that the project may missits goals.
Thismay trigger onsite transfer of engineersto ensure closer co-ordination of the remaining part of theproject. This
causes an unanticipated erosion of outsourcing gains, and thus needsto be considered asasignificant risk factor in
the outsourcing decision process. We focus our attention in this paper on the analysis and management of thisrisk.

Theimportance of this analysis has to be placed within the context of the new trend towards outsourcing of higher
value projects (Nasscom-McKinsey 2002), sincethese projectsare of higher complexity requiring specialised expertise.
Before outsourcing such expertise based projects, the client has to make an assessment of the expertise that the
supplier firm will deploy on the client’s project. Often thisis difficult to do. A novice firm may present alevel of
expertisethat it does not truly possess, and which the client isunableto correctly assess. An expert firm on the other
hand may present itscorrect level of expertise, but may not apply itsexpertisein full to the client’s project (Venkatesh
and Krishna, 2005b). The client’s requirements coul d al so change during the course of the project, and the expertise
of thefirm may no longer berelevant.

Thenet result isthat the client discountsthe expertise presented by the firm. Thisworksto the disadvantage of more
expert firmsintheindustry (the adverse selection problem). Expert firms could correct for thisby using fixed price bids
asasignalling mechanism, wherethe cost escalationisentirely borne by thefirm. But when thereisuncertainty inthe
project specifications, fixed price bids could betoo risky for the supplier firm.

Since the impact of incorrect expertise assessment will show up during the course of execution, the client and firm
could mutually decide to increase the onsite presence midway through the project, implying that such projects should
be multi-staged. Several authors have suggested multi-staging as a strategy to reduce the risk in contracting due to
potential renegotiation (Richmond and Seidmann, 1993; Whang 1992) and to take advantage of the learning from
one stage to another (Wu, Ding and Hitt, 2004). We suggest yet another reason for multi-staging — the need to
effectively managetherisksarising fromincorrect expertise assessment.

The paper isorganised asfollows: Wefirst present asimple model (section 2) to explain the optimal onsite-offshore
mix (section 3) that balancestwo opposing factors—reduce employment cost by increasing the offshore component,
but reduce project overheads by keeping sometasks onsite. The overheads are lower when the project is managed by
expert firms (section 4). We discuss how the optimal mix isimpacted by contractual arrangements between the clients
and the firms when they negotiate the sharing of the outsourcing surplus between themselves (section 5).

We then examine how therisk of cost escal ation impactsthe contract negotiation process (section 6). Thisleadsusto
study the evolution of relationshipsin repeated project engagements between aclient and afirm (Section 7).

2. THEMODEL

We consider ahigh cost location client (centre H) that isinterested in offshoring to alow cost location firm (centreL).
Thework arrangement between the centresis organised through projects, and we will beinterested only in projects
assigned to centre L (offshored project). To reducerisk, thefirm could locate part of the project team at H (the on-site
component), with theremaining being in centre L (the offshore component). Clearly, for the project to be considered
an offshored project, the offshore component has to be higher than the onsite component.

Throughout this paper, the unit of analysiswill be a unit of effort (for example a person-month, or a person-year for
large projects). The average costincurred by thefirmif the unit of effort iscarried out on-siteisW,,, whilefor offshore
itisw,,whereweassumeW, <W,,.

Theclient and firm mutually decide to assign to each incoming project aproportion of onsite effort component ‘ m’
based on anumber of factors. Sincewe are mainly concerned with offshored projects, thevalueof ‘m’ will rangefrom
Oto%

The employment cost (EC) is given by the following wage equation:
EC(m=W_ *(1-m)+W_*m

The maximum offshoring gain, i.e. the profit gain per unit through offshoring is thus
EC(1) —-EC(0) =W,, — W,_, and we can write the employment cost interms of this as:

EC(m) =W, —(W,—W,)* (1-m), intermsof the offshore component (1 —m).
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Offshoring increasestherisk of misunderstandings, leading to rework (Sharmaand Krishna2003). When offshoring
to adifferent firm the possibility of risk further increasesdueto moral hazard (work at a distance cannot be monitored)
and dueto adverse selection (actual performance of the vendor firm differsfrom the original). Such project risks need
to be managed carefully and thisintroduces management overheadsin the form of reviews conducted face-to-face or
through conference calls, or in terms of introducing redundancy or backup plans.

The overheads introduced by project risk should increase with the extent to which the outcome depends on the
outsourced component. We model overheads due to such dependency through OH(m) = a* (1 —m)?, which will be
zero when the project is completely done onsite and increases quadratically with the extent of offshoring (see
Venkatesh and Krishna 2005afor an explanation). The factor ‘a depends on the complexity of the project.

Thetotal project cost isthus given by:

TC(m) = EC(m)+OH(m) = W, — (W,—W_)* (1-m) +a* (1-m)2

Note that when m=1 (completely onsite project), TC(m) =W, whichishow it should be.

But when m=0 (completely offshored project), TC(m) =W, +a(the entire overhead appears).

If m=0and a=W, —W,_, then TC(m) =W, and the entire gain due to offshoring islost.
Consider m=%2(offshored, with %2 the team onsite), then TC(m) =W, — %*(W,-W ) +Yi* a

If now a=W,-W,,then TC(m) =W —%* (W,—W),i.e.evenwith‘'a at W, —W,, wecan get someoffshoring gain
by placing part of the team onsite.

3.OPTIMAL ONSITE-OFFSHOREMIX

Tofind theminimum value of total project cost, wedifferentiate TC (m) with respect to m. The minimum value occurs
whenthefirst derivativeiszero, i.e. at:

Mopt = 1 — (Wnx —W_)/(2¥a), whena=> (Wh — W, )/2
=0, otherwise

Figure 1 demonstratesthe variation of employment, overheadsand total cost to thefirmwith varying onsite percentages
m. Note that the optimal onsite percentage increases with ‘&, and decreases with increasing onsite-offshore wage
difference(W,—-W).

Figure 1 demongtratesthe variation of employment, overheadsand total cost to thefirmwith varying onsite percentages
m. Note that the optimal onsite percentage increases with ‘&, and decreases with increasing onsite-offshore wage
difference(W,—-W).
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Figure 1. Firm’scosts as a function of onsite percentage
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The optimal project cost isgiven by:

TC(Mop) = Wh — (Wy—W,)?/ (4*a), whena= (Wy—W,_)/2
= W, +a otherwise

Note that surplusfrom offshoringisW,—W, when'a is0, but dropsto (W,—W, )/ 2, when'a risesto (W, ,—-W )/
2, and further dropsto (W,,—W, )/ 4when‘a risesto (W,—-W,).

Whena<(W,,—W,)/ 2, the TC curveismonotonically increasing, and is minimum at m=0.

Whena3W, —-W,

LMy d e, i.e. the project isno longer an offshored project.

We thus only consider values of ‘a ranging from (W,, —W, )/ 2 (the minimum at which an onsite component is
required) toW,, —W, (at whichthe project ceasesto be considered an offshore project). The graph below shows how
m,,.changeswitha

Ys

Mopt

(Wh =W, )/2 (W =W,)

Figure2: Optimal onsitecomponent asafunction of max over head

4.OVERHEADSAND EXPERTISE

Theoverhead factor ‘a depends on the project complexity, whichin turnisnot an absol ute measure but is dependant
onthetrack record of thefirmin carrying out projectsof similar nature. A novice firmthat has never done projects of
similar nature before should see the project being more complex than an expert firm who has executed severa such
projectsin the past.

Let ‘e denotethe expertise of afirm (for the project being outsourced), and é be the average expertise of all thefirms
in the industry.

Therelation between the overhead factor ‘@ and thefirm’sexpertise‘ € can be expressed by:
ae)=c* éle
where‘c’ isthe complexity of the project as seen by afirm with average expertise.

Thus, when the client works with firms whose expertise e > 2*c*&/(W,,—W ) , it makes senseto totally offshorethe
project (m=0), and when the firm has expertise e < c*&/(W,, —W ), offshore projects do not make sense.

Thus we consider only the range of expertise e such that c*&/(W,-W, ) <e<2*c*&/(W,—-W,).

Consider now the situation where the client wishesto outsource asingle project and sel ectsafirm based on competitive
bidding on the basis of expertise and price.

Theclient'sproblemisthat it isnot easy to precisely assessthefirm’'sexpertise before outsourcing aproject. It isinthe
interest of a novice firm to masquerade as an expert firm in order to win the outsourcing contract or to win higher
prices. Evenfor firmswith established expertise, thefirm would reserve such expertsfor deployment over awiderange
of projects, and the client cannot be sure that the expertise demonstrated by the firm during award of the contract is
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going to be deployed on this specific project (Venkatesh and Krishna, 2005b). Finally, the client’s requirement can
change during the course of the project. When thishappens, the firm’s specific expertise may becomelessrelevant for
the project.

Theimpact of al these situationsisthe same—thelevel of expertise available during the execution of the project turns
out to bevery different fromwhat isassumed at the start of the project. Thisobviously leadsto significant time, effort
and cost overruns. From the model above, we seethat if the firm presents an expertise g, to the client, but actually
deliversalevel of expertise e, then the adverse impact dueto thisisgivenby a(e) —a(g) =c* é* (1/g —1/e).

The issue here is this — if the firm had been honest about its expertise at the start, then the client and firm could
together have planned amore optimal onsite component to deal with the lower expertise level. But since the client
cannot distinguish an honest firm from a dishonest one, there is no incentive for afirm to be honest —which isthe
standard adverse selection situation.

Theimpact of adverse selection can be determined asfollows: If the expertiselevel was correctly determined t e, the
onsite component m(g) = 1 — (W,,—W, )/(2*a(g)), and the corresponding project cost TC, =W, — (W, —-W,)?/
(4*a(g)). Ontheother hand, sincethe expertiselevel was planned at g,, the onsite component is planned at m(g)) = 1
- (W,—W,)/(2*a(e,)), whilethe project overhead is still determined by the expertiselevel g and thusthetotal project
cost TC, is:

W, —(W,-W)*(1-m(e))+ a(g)* (1-m(g))* =W, - (W, -W )** g/(4*c*§* (2-g/g)
The cost is unnecessarily higher by AS(e,) = TC,—-TC, = (W, —W )%(4*c*é) * (g, —e)7e.
Thenet result isthat clients discount the expertise level of the firmswhen they plan the projects.

5. INFLUENCE OF OVERHEADSON CONTRACTING BETWEEN CLIENT AND FIRM

Consider now aclient H (with internal wagesW ,,) outsourcing to afirm L with wages W, . We assumethat the wages
W, and W,_are common knowledge since both client and firm have access to wage statistics that are generally
availablefor both locations. If the project isfully outsourced (and the project overhead a=0), then the surplus from
outsourcing is the wage difference (W, —W, ). Both client and firm attempt to negotiate a contract that determines
how they will sharethissurplus. If their negotiation power isroughly equal, thenthe surplusis shared equally —which
meansthat the client paysthefirm W _+ (W, —W, )/2 per unit of effort.

Asthe overhead of the project increases, the surplusavailablefalls. If the client and firm can agree on the assessment
of project complexity and risk, and hence the extent of onsite work, then the surplus shared between them alsofalls.
For instance, fora= (W, —W,)/2, if thesurplusisequally shared, thenthe client paysthefirmw, _+ (W, —W, )/4 per
unit of effort.

Butin fact, the negotiation isusually much more difficult with complex projects because the client and firm will have
differing perceptions of the firm's expertise in managing project risks, and thus arrive at different values of the
overhead ‘@ . The supplier firm hasbetter visibility over their own expertiselevel g, whiletheclient estimatesalower
value g which reflects the discounting of expertise we discussed in the | ast section.

The client’s assessment of the optimal onsite componentis1— (W, —W, )*e/(2*c*é) that is higher than thefirm’s
assessment of the onsite component 1 — (W, —W, )*g/(2*c*é).

Thereisthusadifferent assessment of the overall surplusavailable. The client’s assessment islower than thefirm's
assessment by the factor (W, —W )¥(4*c*é) * (g, —¢).

The only solution to this adverse selection situation is for the firm to signal its expertise using some signalling
mechanism. Oneway that firmstypically dothisisby offering afixed price bid for the project (Venkatesh and Krishna,
2005b), whereit becomesthe supplier firm’sresponsibility to take care of the onsite cost component.

However, when the project specificationsare not clear, the expert firmis exposed to considerabl e cost escal ation risk.
Then the expert supplier firm may not bewilling to make afixed pricebid, and has no signalling mechanism available
to separateit fromthe novicefirm.
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6.REVELATION OF THE EXPERTISE DURING THE PROJECT EXECUTION

Aswe have seen in Section 4, asthe project progresses, the expertise of the firm could be found to be lessthan what
wasassumed at the start. Thismeansthat the onsite component is planned at alevel |essthan the optimal levd, leading
toalossinthetotal surplus by an amount given by AS(e ) = (W,,—W,)%(4*c*€) * (g, —e)7 €.

Thislosscan berecovered to some extent if the project issplit into two stages 1 and 2, where at the end of stage 1, the
firm’'sexpertiselevel becomes morevisibleto theclient. Whilethe client assessesthe expertise of thefirmat aninitial
highlevel, say g, for stage 1, it can beresetto amore accurate lower level g for stage 2. Whenthelower expertiselevel
is detected, the client should trigger a higher onsite component to reduce further schedule variance.

Multi-staging of outsourced projects has been suggested for reducing risk of potential renegotiation (Richmond and
Seidmann, 1993; Whang 1992) and to benefit from | earning from one stage to another (Wu, Ding and Hitt, 2004). We
suggest yet another reason for multi-staging of projects — the need to effectively manage the risks arising from
incorrect experti se assessment.

L et the optimal onsiteratiosfor thetwo stagesbe m, and m, respectively, withm,>m, for anovicefirm (becausethe
real expertiseisdiscovered after stage 1), and m, < m, for expert firms (dueto thelearning from stage 1). If aisthe
proportion of the project executed in phase 1, and (1 — a) isthe proportion executed in phase 2, then the total cost of
the project can be written as:

TC,(@ = @TC(m,) +(1-a)*TC(m,)

Now, alonger stage 1 could exposethe client to much higher risk in stage 2, sinceit haslesstimeto correct for the sub-
optimal expertise. On the other hand, ashorter stage 1 provideslesstimefor the client to assessthereal expertise of
thefirm. Theclient thus needsto determine an optimal value of athat minimises:

TC,(@ = W, —(W,—-W, )** (4c*é) * [a*e*(2—g/e) + (L-a)*e(@* (2—e(a)/e)]
where e(a) isthe estimate of the expertise at the end of stage 1.

We can usethelinear interpolation expression e(a) = (1—-a)* e, + a* g torepresent the estimate of expertise at theend
of stage 1.

Then, to minimise TC,(a), we can minimise the adverse sel ection cost:

aAS(g) + (1-a)*AS(e(a))

= (W, —W)%(4*c & e) * [a* (e, —€)* + (1—a)* (e(a) —€)7]

=(W,-W))¥(4*c*é) * (g,—e)¥e * [a+ (1-a)7,

which occursat a= 1 - 1/v3=0.423.

The adverse selection cost isthus reduced to afactor [a+ (1 —a)®] = 0.62 of itsoriginal level.

We thus see a 38% reduction in the adverse selection cost due to two-staging the project.

7. UNDERSTANDING THE ROLE OF RELATIONSHIPSIN OUTSOURCING

We can extend the model to consider more than two stagesin the project to represent the scenario of repeated projects
between the same client and thefirmin asimilar domain. Asan example, we consider what happenswhen we usethree
stagesin the project instead of two.

L et the proportion of effort in stage 1 be a, in stage 2 be b and the final stagebe1—a—b.
Then adverse selection cost is:

a*AS(g) +b*AS(e(d)) + (1-a-h)*AS(e(ath))

=(W,,—W)%(4*c* @) * (e, —g)¥e * [a+b*(1-a)?+ (1-a-b)T.



89
Minimising this cost expression with respect to b givesb = (1—a)* (1 —1/v3).

Substituting b back into the cost expression and minimising with respect to agivesa= 0.26, b = 0.31, and the cost is
reducedto [a+ b*(1-a)2+ (1 —a—hb)®] =0.51 of itsoriginal level.

We thus see a49% reduction in the adverse selection cost due to three staging the project.

With more stages, a number of positive factors contribute to improving the relationship between the client and the
firm:

Both client and firm can arrive at aframework to do acommon assessment of the expertise and project risks,
and hence also the amount of surplus available

Learning from the earlier stages can contribute to increasing the amount of expertise in the later stages,
which in turn contribute to reducing the project complexity and the onsite component

Both the client and the supplier firm gain from the continuity of the relationship, sincethefirm can gainin expertise,
the client can find value from this expertise and both have a system by which they are continuously ng the
correct level of expertise and precisely determining the optimal onsite component based on this.

CONCLUS ONS

In this paper, we argue that the realistic gain due to offshoring needs to take into account project compl exity issues,
which require onsite presence. We have presented a simple model that can be used to determine the optimal onsite
percentage for a software project based a variable that accounts for project complexity and the supplier firm's
expertise level to deal with this complexity. We argue using this model that the difference in project complexity
assessment between the client and the supplier firm could significantly hamper their ability to strike a mutually
acceptable deal, especially for more complex projects. Expert firms are more significantly affected dueto this, and
could bedriven out of the market. They could counter thisby using fixed price bidsto signal their expertiselevel, but
thismay betoo risky when the project specifications are not clear. This adverse selection situation can be somewhat
rectified by multi-staging the projects, so that the expertise gap revealed through the earlier stages can be used to
make better estimates of the onsite componentsin thelater stages. Thisbringsout yet another reason for supplier firms
to build deep relationships with clients, where both gain from the outsourcing of a series of projects in a specific
expertisearea.

The paper suggeststhefollowing implicationsfor managers:

a Theclient and supplier should exchange sufficient information so that there is a common assessment of
available expertise; the possibility of misrepresentation especially in case of anew suppler should not be
overlooked. If theclient and firm cannot agree on thelevel of expertise available, thenit is safer to split the
project into a pilot and main phase, where the pilot phase is used to gauge the expertise of the firm.

b. Based ontheexpertise assessment, the client and supplier firm should plan for the appropriatelevel of onsite
work that will enablethe project to be executed efficiently. There should be continuous monitoring to check
if theexpertiselevel issufficient, and to tap into the client’s expertise whenever necessary either by sending
supplier firm’sengineerstotheclient siteor viceversa.

c. ltispreferableto enter intolong term relationship with supplier firms, sincethe clientshave adetailed history
of projects executed from which they can correctly deduce the expertise of the firm to undertake new
projects. Repeated project relationships also allow the client to benefit from the expertise gains of the
supplier firm.
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