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Offshoring of Information-intensive Services:
Structural Breaks in Industry Life Cycles

Abstract

The emergence of widespread offshoring of information-intensive services is arguably one
of the more impactful phenomena to transform business in the last ten years. A growing
body of research has examined the firm-level drivers and location factors (i.e., the why’s
and where’s) of services offshoring. However, little empirical research has examined the
maturation sequencing (or when’s) of services offshoring. Adopting industry life cycle
theory as a framework, the key research questions examined in the paper are: when do
different categories of offshoring services provision change from being emergent sectors to
more mature ones, and how does the timing of this sequence relate to the type of service
offshored. Using a database of 1420 offshore services FDI projects, we find that the value-
add as well as the information sensitivity of the service category are related to when the
service categories progress through the industry life cycle. Implications for future waves
of service offshoring are discussed. '

Keywords:

Services offshore outsourcing, structural breaks, life cycle theory, empirical, Bayesian
methods.




-1. Introduction

- The offshoring of services is arguably one of the more widé-,ranging and impactful-
phenomena to transform business worldwide in the last 1l0 years. The confluence of
extreme competitive pressufes and rapidrtechnological advances has led to exponential
growth in this area (Parkhe, 2007). Services offshoring is particularly well-suited for what.
can be termed infonnatioﬁ-intensive services (Apte & Mason, 1995). While some services
inherently ré'quire a physical presence (e.g., dentistry), large economic sectors including
many business-to-business and business—té-consumer transaqtions are largely or almost
exclusively information-based. Correspoﬁdingly, information-intensive services can be
‘rendered in other countries, including ones far from end-consumers. Countries such as
India, the Philippines, and Ireland have emerged as destinations for lower-cost provision of
offshored services for clients in other parts of the world, This separation capability allows

firms to rethink the value chain of services (e.g., Grote and T#ube, 2007).

A growing body of theoretical and empirical work has begun to examine a number of the
fundamental drivers of this phenomenon. For example, Metters and Verma (2007)
discussed the facilitatiﬁg role of government regulation and tax abatements. Ellram et al.
(2007) and Grote and- T#ube (2007) examined the role of transaction costs associated with
services offshoring. Bunyaratavej et al. (2007) examined the trade-offs firms make with
regard to costs vis-a-vis labof quality and found firms seek quality at highér costs as long
as wage costs are discounted to the host country. From the persbective of the developing.
country partner, the motivation to acquire tacit knowledge is found to be positively related

to the choice of firm control mechanisms in Sino-foreign offshore outsourcing (Li et al.,
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2007). At the broader country level, the impact of human capital factors and firm-specific
objectives on the Idcation decision was examined by Graf and Mudambi (2005) while the
differential efﬁcfency considerations associated with different offshore locations was
examined by Bunyaratavej et al. (\2008).' Thus, initial progress has been made on
- theoretical understandings of the drivers (i.e., the “whys”) of offshore outsourcing of

information-intensive services, as well as the location advantages (or “wheres”) of offshore

outsourcing.

However, relatively less attention has been given to what might be termed the “whens” of
offshoring, particularly from an empirical perspective. This is unfortunate as it is likely
that the reasons for offshoring (“whys”) and the timing of the implementation of offshoring
(“wh.ens”) are likely to be interrelated. In the current paper, we examine the evolution of
different sectors of offshore outsourcing. In particular, we 'c_ldopt industry life cyc]_é theory
as a framework and seek to explain when different sectors reach watershed changepoints in
Which they transform from being nascent or emerging sectors to more established ones.
- Thus, the key research questions examined in the paper are: when do different categories
of offshoring serviées provision change from being emergent sectors to more mature ones,
and how does this industry life cycle maturation sequence relate to the type .of service
offshored. Note that this study is not a study of outliers (e.g., Andriani & McKelvey,
2007) in that we do not seek to examine the timing sequences of the specific cases of a few
extremely early entrants. Rather we look at the broader mass of the sectors considered and

seck to examine if and when there are major shifts in the aggregate trend.




We first review the life cycle theories which are used as a basis for our framework. We
also examine services offshoring theory as it pertains to industry life cycle theory. Then,
we explain the data and methodology used in the paper. We next present results, and in the

final section our discussion and conclusions.

2. Literature Review
2.1 Life Cycle Theories

Several irhportant busine;s theories identify the life cycles of business activities wherein
time is featured as an important component. For example, in the. context of FDI processes
in the international business literature,- Vernon (1966) explained that new products are
often first developed in the U.S. or developed countries. Production later switches to other
developed countries as products become more mature and home markets become less
attractive. - At the general level, this work presages offshore outsourcing and Doh and
Pearce (2003) used this general theory as a basis to develop a more specific framework to

explain international trade of services.

In the strategy literature, product life cycle fheory {Hofer, 1975) has broad implications
across numerous business funcﬁons_, including marketing, operations and R&D. As
summarized-in Figure 1, product life cycle theory indicates that.products -go through four
primary stages: an emergence or initial development stage where demand is low, a grbwth

_stage with more rapidly expanding demand, a maturation stage, and a declining stage
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where interest in the product begins to dissipate. Here, demand for the product (as
indicated by the y-axis) is a function of time, An understanding of what stage of the life
cycle a product is in ié important to the firm because of the numerous possibilities for
business-enhancing strategies which change over the life cycle. For example, Anderson
and Zeithami (1984) find the relationship between profitability and efficiency becomes
stronger in the maturity phase, while best practices for early phases often involve capital
expenditures on expanding market share, initializing resources, and establishing market

position.

More specific to the current work is the parallel notion of an industry life cycle. Ansoff and
Stewart (1967) provided an early perspective on how ihduStries themselves change over
time. In particular, firms could be innovative (“first to market™), early entrants (“follow
the leader”), later entrants, or develop “me too” products. In early phases, few firms enter
the market but as conditions become more favorable, the number increases considerably.
After some time, the long-term prbﬁt potential of the market begins | to become
increasingly utilized and so in the maturity‘ phase the number of firms stabilizes. Toward
the end of an industry life cycle, industry shake-outs (Willard & Cooper, 1985, Christensen
et al., 1998) oceur as a result of falling prices and dwindling demand. Hence, Figure 1
describes the industry life cycle as well, with the distinction of the y-axis now representing
the number of firms in the industry at a given point in time. Similar to Ansoff and Stewart
(1967), Strebel (1987) specifies a four-st.age industry life cycle typology, with the stages
being emergence/development, growth/differentiation, maturity, and lastly decline/

rejuvenation. Agarwal et al. (2002) review the extant industry life cycle literature in detail




and indicate that “a common theme throughout these theoretical expositions is the
discontinuous transformation of competitive conditions at a particular point in an
industry’s evolution. This watershed is an integral aspect of evolutionary literature” (p.

976, emphasis added). Hence, at some point, there is a relatfvely marked and abrupt

change such that industry conditions are no longer what they used to be (and may be more

favorable or less favorable depending on the point in the industry life cycle).

Figure.1 — Four-Stage Life Cycle

I. Emergence 11. Growth III. Maturation IV. Decline .
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Position on y-axis: Demand: Product life cycle (Hofer, 1975); Number of firms: Indusiry life cycle (Strebel, 1987). -
In industry life cycle theory, the position on the y-axis indicating the number of firms in
the industry at a particular point in its life cycle can be further decomposed into an
examination of the number of entering and exiting firms per unit of time (e.g., Agarwal et
al., 2002). Consider Stage I where the number of exits is likely to be negligible as

generally firms will prefer to remain in the sector until at least the maturation period to

ensure that return on investment has been maximized. Then, as indicated by Figure 1,' the
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number of entering firms per unit of time is. (1 — yo)/(t1 — to), where fo < t; are arbitrary
time points within Stage I and y,,; is the value of y at time m. Hence, the number of
entering firms per unit of time (entry rate) is constant throughout the interval as is
indicated by the linear rise of the slope. Accordinrgly, Figure 2 shows the entry rate
~ corresponding in time to that of Figure 1. Here, tﬁe number of new firms entering in é
particular time frame (y) — yo)/(#1 — fo) extends horizontally. Consider next Stage II where
again the number of exits is likely to be negligible (again, given entranf firms’ expectations
of fitture increases in return on investment). By the s.ame logic, a constant entrant rate is
observed although here the Stage II rate is greater than that of Stage I. Hence, by the
model (1 — w)/(ti — to) < (v3 — y2)/(t3 — t2) as indicated in Figure 2 where #; < #3 occur in
Stage II. In Stage III where maturation occurs, it is likely that the exit rate is no longer
negligible and so the above mechanism changes. Note that for the horizontal line to be
observed in Figure 1, the entry and exit rates must be equivalent. Since it is tob early in
the life cycle for the bulk of the exits to occur (as this happens in the decline stage), the
¢xit rate must be moderate. Accordiﬁgly by equivalence the entry rate must be moderate as
in Figure 2. Finally, in the decline in Stage IV, the firm entry rate is likely to be essentially
negligible as the future profit potential of the industry becomes exhausted and the bulk of
the firms seek profits elsewhere. To summarize, when conceptualized in terms of entry
rates as indicated in Figure 2, industry life cycle theory posits the existence of
discontinuous watershed events at which rates exhibit a clear break. In particular, industry
life cycle theory provides specific guidance regarding the relationship among the rates such

that if », is the entry rate at stage s, then ry <ry > 13> 1y,




Similar considerations as those for Figure 2 lead to the exit rate appearing as in Figure 3
‘which, while we include for completeness, in the context of the current paper is not
explored in any detail. In part this is due to the newness of the .ihfonnation-intensive
' éervices offshoring phenomenon (i.e., relatively speaking at the times we consider the exit
rates are likely to be less appreciable compared to the entry rates), as well the currenf
paper’s emphasis on examining the important earlier stages in the industry life cycle where

the future profit potential is greatest.

Figure 2 — Four-Stage Life Cycle in Terms of Entry Rate
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In summary, companies must behave strategically at each point in the industry life cycle to
avoid negative outcomes such as the phenomenon of the winner’s curse in outsourcing
(e.g., Kern et al., 2002). In recent decades, this has involved determinations regarding
retaining production in-house versus outsourcing production. It has been recognized that
the sourcing decision itself has become a crucial strategic issue (Kotabe and Murréy,

2004). As such, we review key features of services offshoring theory.
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Figure 3 — Four-Stage Life Cycle in Terms of Exit Rate

1. Emergence II. Growth HI. Maturation IV. Decline
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2.2 Services Offshoring Theory

The dynamics of offshore outsourcing of information-intensive services at a broad level
afe driven by the same competitive efficiency pressures as those of manufacturing
outsourcing. However, several distinctive features érc present in information-intensive
ser\;ices offshoring which lead to important differences (Apte and Mason, 1995, Seidmann
and Sundarajajan, 1997, see Karmarkar & Apte, 2007, for a review). These include: the
electronic provision of services, the ability to readily reldcate services provision around the
world gi'ven that appropriate information/communication linkages are in place, the crucial
importance of highly educated and commensurately skilled labor, and the particular
relevance of language commonalities and culture. Kotabe and Murray (2004) report that

much of the offshore outsourcing literature has explained increased levels of outsourcing
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activities by using a core competency concépt, that is, firms seek to shed their non-coré
functions through .offshoring — captive or contracted. In 2005 Marlin also reported that
executives at financial servic_es firms indicated that the offshoring of low value-added
services was well underway, with higher value-added services expected to increasingly
follow. An important offshoring-specific distinction is that, compared with Vernon’s
(1966) product life cycle theory, many of the services themselves that é.re offshored are not
complétely new or radically innovative by nature. Rather, in most cases what is new is a .
relocationr of the activities that were previously performed in the- home countries and in
most cases these servicés are aIreadyi largely standardized. When the standardized stage is
reached, it means the product (and associated production processes) are Well-established in
the market. In essence, the product or process has arrived and has been accepted by the

industry.

In addition, accordi.ng to international business product life cycle theory (Vernon, 1966),
initially market-séeking considerations push firms to relocéte products to developed
countries. Firms need to achieve economies of scale through mass oﬁtputs (Vernon, 1966)
and hence seek new locations to do so. On the other hand, services initié.l!y move abroad
because of resource-seeking considerations as can be witnessed by the fact that initially
firms typically offshore activities that employ qualified lower-wage workers (Far'rell,.
2005). This is not to say that firms Ibok for reéources that are not available in thg home
countries. However, firms search for resources that are on parity with What is available in
the home country but at a lower price, resulting in | job losses in the home countries

(Bunyaratavej et al., 2007). This resource-seeking is a result of thé fact that these
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offshored services are relatively standardized. During this more mature stage of
standardization, according to Vernon (1966) and the life cycle theories, competition is
inténsified. As a result, broad-based competitive pressures will likely drive firms to
offshore to locations where they are able to produce services at a lower coét.

Nevertheless, one could argue that firms should then offshore the range of standardized
services altogether at the same time. However, given the information-intensive nature of
these services, and the fact that firms are cognizant that information is an important asset
(e.g., the developing country firm motivation to acquire tacit knowledgé of Li et al., 2007},
we propose that the information sensitivity of the services will also have a bearing on when

offshoring occurs. We discuss this as follows.

Services with high. information sensitivity involve key intellectual property or enterprise-
wide tools such as software designed to run mission-critical business functions, to support
or constitute products sold by the firm, and/or facilitate decision-fnaking regarding
important business activities. If these assets are inadequately handled or secured, damage
to the firm is likely to be swift and exténsive. For example, the firm may be partially
crippled without vital functions or in contrast competitors may be able to directly obtain
important insights regarding firm fonctioning, facilitating asset appropriate. Note that
information that is both exclusively infernal to the firm and highly strategically valuable is
that which has high information sensitivity. Firm activities with moderate information
sensitivity involve processes that are again internal to the firm but have less extensive

strategic vatue. This may include more day-to-day administrative tasks required for the




continuing maintenance of firm functioning. Loss or theft of such information, while
damaging, would be somewhat less crippling and hence less problematic. - Lastly, firm
activities with reduced information sensitivity involve information that is at least_ﬁmly
external to the firm itself or data that can be reconstituted. At the extreme, public domain
information would have virtually no sensitivity to the firm, as if lost it could be easily
recovered or newly retrieved. Firm activities with low information sensitivity might also
therefore include tﬁose actfvities frbm interaction with mass market consumers, eacﬁ of -
which could be considered to operate largely independently of one another (perhaps due to
customers’ inability to access information about each other). For example, the loss of a
single individual (mass market) customer’s order history would likely have minimal effect
on the primary functioning of the firm. Altemafively, loss of such information in é
technical support context could even be recovered through the question-and-answef

process with the customer, or through a customer re-registering with the firm. .

Hence, in bridging the influences of broader life cycle factors tempered By 1Iew concerns
in the area of fnfonnatibn-intensive services, we afgue the broader industry-wide dynamicé
- likely follow a trend of offshoring low value-added service activities and then later high
value-added activities. However, within this and ceteris paribus, services with low
information sensitivity will likely be offshored earlier while services with high information
sensitivity will 1ikefj'be offshored later due to intra-firm concerns about the security of
information assets. If this is so, the .watershed' events of different sectors of information-
intensive services’ industry life cycles would occur not all at once but at different times.

Again, in part as a result of the fact that widespread offshoring is a relatively recent

m14 tPage



phenomenon, we do not focus on the decline phase. We instead focus on the earlier parts
of the industry (sector) life cycle and accordingly propose:
Proposition 1: in the aggregate, the stage shifts (e.g., emergence-to-growth,
growth-to-maturation watershed events) for the offshore outsourcing of lower

value-added service activities will occur earlier than the stage shifts for the
offshore outsourcing of higher value-added service activities

Proposition 2: in the aggregate, the stage shifts for the offshore outsourcing of
service activities with lower information sensitivity will occur earlier than the
stage shifts for the offshore outsourcing of service activities with higher
information sensitivity.

In the following section we describe our data and the methodologies we use to assess when
the stage shifts (as indicated by breaks in entry rates in Figure 2) of the different sector life

cycles occur.

3. Data and Models

3.1 Data

The data for the study were extracted from the LOCOmonitor database of over 36,000
worldwide foreign direct investment projects. LOCOmonitor is developed by the firm
OCO Consulting and the FDI project information contained in the database is generated
from daily search-string queries on nearly 9,000 global media sources. We selected
projects in the years 2002 to 2006 (the last full year of the data). FDI projects involving
manufacturing and other non-services-based acﬁviﬁes were excluded in order to retain
oniy projects involving the provision of services. We retained projects involving three
major sectors of services offshoring indicated in UNCTAD (2004): customer support

centers (e.g., customer technical support, help desks, customer relationship management,




and information sérvi'ces), IS services centers (e.g., soﬁwére design, soﬁwafe development,
and applications testing), and shared services centers (e.g., claims and payroll processing,
transaction processing, and data processing). There were 1420 such projects worldwide in
the period 2002-2006. While we retained all pfojects regardl_ess of hmﬁe country (40 such
home countries worldwide in the current data), the U.S. and the UK a‘ccounted -for the
majority of the projects (55% and 8% respectively), with Germany, France and Sweden |
rounding out the top five services offsﬁoring nations (7%, 5%, and 3% of the sample
respectively) during the time period. The complete listing of home countries is as follows:
Australia, Austria, Belarus, Belgium, Bermuda, Canada, China, the Czech Republic,
Denmark, Egypt, Finland, France, Germany, Hong Kong, Hungary, India, Ireland, Isracl,
Italy, Japan, Jordan, 'Kuwait, Malaysia, Mexico, the Netherlands, Norway, Portugal, Qatar,
Russia, Singapore, South Africa, South Korea, Spain, Sweden, Switzerland, Taiwan,
Turkey, the U.A.E., the U.K., and the U.S.A. There were 86 destination (or host) countries
in the data set (which we do not list for reasons of brevity): the top 5 host countries wére
India, Canada, the U.K., Ireland, and the Philippineé (20%, 8%, 7%, 5%, 5% respectively).
As for the global distribution of host countries for services offs-hgring pr(sjccts, we have not
encountered pub]i_shed academic figures; however, Carmel and Agarwal (2002, p.. 75)
prdvided an assessment of where U.S.-based firms conducted services offshoring. In other |
reséarch we have cénducted using a U.S.-based sample, our distribution generally
. corresponded Well with their indepéndently- generated distribution. Having discussed the
dependent variable, we note here that it is coﬁventional in management empirical fesearch
to include descripti\lze statistics and correl'atlion matrices for X (the predictor variablés). It

is important to note however here the model specification is such that X (the location of the
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changepoints) is a priori unknown and effectively latent and hence must be estimated from
the data. Accordingly, no a priori descriptive statistics for X are available and the

corresponding table is omitted.

”3:.2 Models

A Bayesian framework (see Hahn and Doh, 2006) is adopted in part to facilitate model
comparison as the models utilized here are non-nested, precluding the use of formal
classical methods for hypothesis testing. In addition, the Bayesian framework permits
simultaneo_us model comparison of an arbitrary number of models as opposed to the
pairwise model comparison of classical methods. This capability is used below wherein
four models per sector are simultaneously cémpared (see Table 1). We employ structural
break Poisson models with unknown changepoints (e.g., Chib, 1998). The Bayesian

framework requires the specification of the likelihood and priors. Accordingly, we have:

yi ~ Poisson (%), (0
4 ~Gamma (¢, 3), (2)
Dy ~Beta (g, €). (3)

Here, y; is the count of the number of entering or initiated projects in month 7 where i
~ ranges from 1 to N while 4, is the estimated rate given that y; is in state (or stage) j. There
is a total of J = H + 1 states where H is the number of structural breaks or éhangepoints
éstimated in the model. A transition matrix P is speciﬁed such that the probability of
remaining in state j is p; while the probability of moving to the next greater state is its
complement. The location of the break(s) is deducible from P. In specifying the priors in

(2), reasonably vague priors were used such that ¢ = 1 and 8= 0.1. Alternative prior



specifications (e.g., @ = N 2y, /Band = 0.1) made little appreciable difference in the

results. For (3), the priors suggested by Chib (1998) were used.

4. Results

We report results for modéis with H = {0, 1, 2, 3} changepoints corresponding to the
maximum possible number of changepoints indicated by industry life cycle theory (see
Figure 2); additional analyses with A = 4 provided very little evidence for this category of
mode}. Estimation was via Markov chain Monte Carlo. Results here are based on runs of
10,000 iteratibns of the Markov chain after a 1,000 iteration burn-in had transpired.
~Additional runs with larger numbers of iterations provided substantively identical results.
Table 1 shows the posterior model probabilities for the models based on equivalent model
prior probabilities, Each row -of the table displays the results for a particular sector. The

posterior model probabilities were obtained via the marginal likelihood method of Chib

(1995).

Table 1 — Posterior Model Probabilities by Sector and Number of Changepoints

No 1 2 3
. break break  breaks  breaks
Call Centers 09468 0.0342 0.0190 0.0040
Shared Service '
Centers 0.0000 0.7308 02692 0.0630

IT Service Centers  0.0000 0.5709  0.4291 (_).1127‘

Results for call centers, a low tech, low value-added services sector, suggest clearly that no

break occurred (see also Figure 4a). The posterior odds-ratio for the no break model as
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compared to the next most likely model, the 1 break model, was 27.7:1. Given the
equivalent model prior probabilities, we may interpret this ratio as a Bayes factor (Kass &
Raftery, 1995). This ratio constitutes strong evidence on Jeffreys’ (1961) .scale (see Kass
& Raftery, 1995). By contrast, we see clear evidence of at least one break for shared
services centers and for 1T services centers. For example, the Bayes factor for the 1 break
model versus the no break model was over 23,000:1 in both the shared service center and
IT service center sectors, constituting decisive rejection of the no bree_lk model, The ‘I'Jest
supported model for shared service centers was the 1 break model (see Figure 4b); similar
though less clear-cut results were obtained for IT service centers. One interpretation for
this pattern of results is that the evidence is clearer for -shared services centers that there
“has been a more distinct break between an initial emergent phase and a more stabilized
elevated later phase. IT service centers, whﬂe deﬁnitively exhibi*tinf-,.r at least one break,
appear to have a more fitful trajectory afier the fnitial period (see Figure 4¢), characterized
by either possible retrenchment and rebounding or otherwise by stability subject to a

higher level of noise (the slightly more probable outcome according to Table 1).

We also discuss the 95% posterior probability intervals for the locations of the breaks. For
shared services centers, the 95% posterior probability interval ranges somewhat more
widely from December 2002 to May 2004, reflecting greater uncertainty associated with
the location of the break in the data. The most probable location for the break is June 2003
(as indicated by a vertical dashed line in the figure). For IT services centers, the 95%
posterior probability interval ranges from December 2003 to July 2004. The most

probable location for the break is March 2004.



Table 2 — Entry Rate Parameter Estimates

Subseq-

Initial uent

Rate Rate
95% 95%
Mean S.D. Interval Mean S.D. Interval

(11.21-

Call Centers 12.09 0.454 13.01) — — —
Shared Service (2.96- (7.09-
Centers _ 398 0.582  5.32) 7.99 0.478 8.98)
(1.19- (6.27-

IT Service Centers  1.67  0.269  2.24) 7.19 0.480 8.15)

Table 2 displays the parameter estimates of the entry rates by sector; these are indicated
with dashed horizontal lines in .the corresponding Figures. For call centers, the posterior
mean of the distribution of.the rate parameter is 12.09, which can be used as the point
estimate of the monthly entry rate for offshorg FDI projécts in this sector. There is only
one rate throughout the series given the previous evidence favoring the no-break model.
Hence, as corroborated by Figure 4a, the entry rate across the time period 2002-2006 for
offshore call centers appears to be adequately deéoribed as constant at roughly 12 per
month subject to random ﬂuctuaﬁion. Fof shared services centers, the point estimate for
the initial rate is 3.98, while after thé sfructural break the subsequent ‘rate nearly doubles to
the value of 7.99. For IT service centers, the change is even more pronounced. The initial

rate is estimated as 1.67 offshore IT service center FDI projects per month, while after the

break it is 7.19 per month.
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In reviewing the findings, the evidence strongly suggests that call centers remained in a
single stage of the industry life cycle throughout the period 2002-2006. Determination of
what phase this sector wé.s in is therefore not completely unambiguous because the entirety
of the life cycle and the associated breaks are unavailable for examination. However, it is
common in the changepoint literature to refer to events contemporaneous to the study so as’
to identify possible causes and to better place the results in context (see for example
Whittaker and Fruhwirth-Schnatter, 1994, Chen and Gupta 1997, Friedlin and Gastwirth,

2000). We therefore examine the patterns observed with respect to the sectors.

Given the 2002-2006 time period of the study it seems somewhat more likely that the
offshore call center sector had passed the slow-moving emergence stage and entered the
growth stage (which is associated with more elevated entry rates as in Figure 4a). Hence,
the break from emergence to growth V;(Ol.lld appear to have occurred before January 2002 in
“advance of the study period available here. Again, with regard to shared services centers
and IT service centers, interpretation of the initial and subsequent stages is mnot
unambiguous. Nevertheless, given the considerably lower rates associated with the initial
stage versus the subsequent stage, in both cases we observe ry < r» which is consistent with
the first stage being emergence and the second being growth. Moreover, we observe that
the most. probable location for the shared services center sectof break being in June 2003,
whereas that for the IT services center sector being March 2004. Thus, the breaks can be
ordered as follows: Call center sector — before 2002, shared services sector — June 2003, IT

services center sector — March 2004, Given this sequence and with call centers being the



Figure 4 — Monthly Offshore FDI Project Counts by Sector: 2002-2006 -
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lowest value-added sector considered and IT service sectors being the highest value-added
sector, support for Proposition 1 is obtained. Similarly, with call centers being the sector
with the lowest information sensitivity and IT service sectors being that with the highest

information sensitivity, support for Proposition 2 is obtained.

5. Discussion and Conclusions

In this paper, we have explored the stages of three types of information-intensive services

offshoring using industry life cycle theory and explained the determinants of the

sequencing of these stages via services’ information sensitivity levels. Although advances

in technology allows firms to break apart the services value chain and rethink where they
may perform services most efficiently, firms also clearly need to consider the risks of
offshoring above and beyond the relevant traditional offshoring decision factors such as
wages, quality of workers, and the impact of culture that have been discussed to date in the
offshoring literature. Consistent with our Propositions, the life cycle stages associated
with the offshoring of less sensitive and lower value-added services appears to occur
earlier while the offshoring stages for services which have moderate/higher sensitivity and
higher value-add occurs later. Hence, the current research contributes to the offshoring
literature by bridging industry life cycle theory with services offshoring theory to generate
what appears to be the first such theoretical linkage that has been empirically examined, as
well as the first such theory eﬁpiaining sector-specific evolution in services offshoring. At
the methodological level, the research introduces a methodolog.y new to the literatures
discussed (Bayesian structural break models for Poisson data) that allows for testing of
existing theories in new ways while permitting formal model comparisons for the

assessment of life cycle stages. Our formulation of industry life cycle theory in terms of




step-function breaks associated with eniry rates is well matched to such structural break
models. At the practitioner or the firm level,. the study offers an understanding of the
m_echanisnis by which different sectors of a broader industry evolve, which in turn
enhances the firm to position itself more optimally by entering markets at more opportune
times. As for the sectors we examine here, elevated entry rates were observed for all three '
sectors by the end of 2006, suggesting that growth stage was in progress and that long-term
profit potential for these sectors was still being observed by firms globally. Howeﬁer,
firms should expect the mafﬁration phase. of the call center sector to occur earliest, and so
]ooking_toward the' long-term investment in otherr higher-valued added sectors may be
more rewarding assuming that rele\}ant risks are mitigated. Our research also has
implications for later-arriving offshore routsourcing- firms. To be able to compete with
existing firms, they will like_ly need to move up tﬁe value chain and attract high-value
‘added services since it is likely that increasingly high value-added s'ervice.s will be
offshored. An alternative approach Would be to provide wide range of services from low
to high value-added since the future pfoﬂtability of the low value-added portion of the

sector may already have been increasingly'utilized.

Considering the limitations of the research and future avenues for research, the time period
- of 2002-2006 associated with the data source offers limited insight into the emergent phase |
of the call center sector. Fu_’_uire research should also examine offshoring as it moves into
the maturation stage and decline stages, which also are unavailable at the present. One
possible limitation of the study is that the entry rates may not be truly constant over time,
although this seems not too imialausible in the current context as Figurés 4a-4c display.

Nonetheless, future research could examine whether the change in the rate is itself




changing, namely, as to whether rates are accelerating or deceleratingt' Additional
possibilities for future inquiry would involve the interaction of particular sectors in
particular countries. While we have examined global activity here, different evolutionary
trajectories are likely to be found within particular countries. For example, in Vietnam the

_ call center sector may still be in an emerging, or even pre-emerging, stage.

6. References

Agarwal, R., Sarkar, M. B., Echambadji, R. 2002. The conditioning effect of time on firm
survival: An industry life cycle approach. Academy of Management Journal, 45(5),
971-994, . '

Anderson, C. R., Zeithaml, C. P. 1984. Stage of the product life cycle, business strategy,
and business performance. Academy of Management Journal, 27(1) 5-24.

Andriani, P. McKelvey, B. 2007. Beyond Gaussian averages: Redirecting international
business and management research toward extreme events and power laws. Journal
of International Business Studies, 38(7), 1212-1230

Ansoff, H. L., Stewart, J. 1967. Strategies for a technology-based business. Harvard
Business Review, 45(6), 71-83.

Apte, U., Mason, R. O. 1995, Global disaggregation of information-intensive services.
Management Science, 41(7), 1250-1262.

Bunyaratavej, K., Hahn, E. D., Doh, J. P, 2008. Multinational investment and host country
development: Location efficiencies for services offshoring. Jowrnal of World
Business, 43(2), forthcoming.

Bunyaratavej, K., Hahn, E. D., Doh, J. P. 2007. International offshoring of services: A
parity study. Journal of International Management, 13(1), 7-21.

Carmel, E. Agarwal, R. 2002. The maturation of offshore sourcing of information
technology work. MIS Quarterly Executive, 1(2), 65-77.

Chen, J., Gupta, A. K. 1997. Testing and locating variance changepoints with abplication
to stock prices. Journal of the American Statistical Association, 92(438), 739-747.



Chib, S. 1998. Estimation and comparison of multiple change-point models. Journal of
Econometrics, 86, 221-241,

Chib, S. 1995. Margma] likelihood from the bebs output. Journal of the American
Statistical Association, 90, 1313-1321.

Christensen, C. M., Sudrez, F. F., Utterback, J. M. 1998. Strategies for survival in fast--
changing industries. Management Sciences, 44(12-2), S207-S220.

Doh, J. P., Pearce, J.A. II, 2003. Revising our understanding and expectations of the
international trade in services. Journal of Transnational Management, 9(1): 59-78.

Ellram, L. M., Tate, W. L., Corey B. (2007) Outsourcing and offshoring professional
services: A supply management perspective. Journal of Operations Management,
forthcoming,

Farrell, D., 2005. Offshoring: value creation through economic change. Journal of
Management Studies, 42(3), 675-683. -

Freidlin, B., Gastwirth J. L. 2000. Changepoint tests designed for the analysis of hiring
data arising in employment dlscrlmmat:on cases. Journal of Business & Economic
Statistics, 18(3), 315-322

Graf, M Mudambi, S. M., 2005. The outsourcing of IT-enabled business processes: A
conceptual model of the loca’clon decision. Journal of International Management
11(2), 253-268.

Grote, M. H., Tdube, F. A. 2007, When outsourcing is not an Opi:ion international
relocatlon of investment bank research — Or isn't it? Journal of International
Management, 13(1), 57-77.

Hahn, E. D., Doh, J. P. 2006. Using Bayesian methods in strategy research: An extension
of Hansen et al. Strategic Management Jowrnal, 27, 783-798.

Hofer, C. W. 1975. Toward a contingency theory of business strategy. Academy of
- Management Journal, 18(4), 784-810. '

Jeffreys, H. 1961. Theory of Probability (3'"d ed.). Oxford University Press.
Karmarkar, U. S., Apte, U. M. 2007. Operations management in the information economy:

Infomlatlon products, processes, and chains. Journal of Operations Management
25(2), 438-453.

26 [Page



Kass, R., Raftery, A. 19935. Bayes factors. Journal of the American Statistical Association,
90, 773-795.

Kern, T., Willcocks, L. P., van Heck, E. 2002. The winner’s curse in IT outsourcing:
Strategies for avoiding relational trauma. California Management Review, 44(2), 47-
69. '

Kotabe, 'M., Murray, 1.Y., 2004. Global sourcing strategy and sustainable competitive
advantage. Industrial Marketing Management, 33, 7-14.

Li, Y., Liu, Y., Li, M., Wu, H. 2007. Transformational offshore outsourcing: Empirical
evidence from alliances in China. Journal of Operations Management, forthcoming.

Marlin, S. 2005, Sep. 16. Financial-services firms to double offshoring in three years:
Survey. Information Week. Accessed Jan 4, 2008 at
http://www.informationweek.com/story/showArticle jhtm]?articleID=170703764

Meiters, R. Verma, R. Service outsourcing: Historical perspectives and future research
directions, Journal of Operations Management, forthcoming.

Parkhe, A. 2007. International outsourcing of services: Introduction to the special issue.
Journal of International Management, 13(1), 3-6.

Seidmann, A., Sundararajan, A. 1997. Competing in information-intensive services:
Analyzing the impact of task consolidation and employee empowerment. Journal of
Management Information Systems, 14(2), 33-56.

Strebel, P. 1987. Organizing for innovation over an industry cycle. Strategic Management
Journal, 8(2), 117-124.

United Nations Conference on Trade and Development (UNCTAD), 2004, World
Investment Report. United Nations. New York.

Vernon, R., 1966. International invesiment and international trade in the product life cycle.
Quarterly Journal of Economics, 80, 190-207.

Willard, G. E., Cooper, A. C. 1985. Survivors of industry shake-outs: The case of the U.S.
color television set industry. Strategic Management Journal, 6{(4), 299-318.

Whittaker, J., Fruhwirth-Schnatter, S. 1994. A dynamic changepoint model for detecting
the onset of growth in bacteriological infections, Journal of the Royal Statistical
Society, Series C, 43(4), 625-640.

~ 27|Page






