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ABSTRACT 

Coordination and cooperation are equally necessary for organizations to achieve collective 

action. However, many scholars have suggested that in its development over the decades, 

organization theory suffers from 'coordination neglect' and has almost exclusively concentrated 

on problems of cooperation. My research is aimed at generating a better understanding of 

coordination in both intra and inter-organization settings, particularly in the context of "distributed 

organizations" - organizations whose components are separated in space and time, yet whose 

activities must be coordinated to achieve organizational goals. My goal in this research is to 

identify organizational mechanisms that enable coordination. 

Traditional research has greatly emphasized the importance of communication to achieve 

coordination. Frequent face-to-face communication is seen as the de facto means of coordination 

when it is not Possible ex-ante to plan and specify all the necessary interactions. However, both 

these mechanisms fall short when considering the burgeoning interest in the offshoring of 

activities. Business Process Offshoring (BPO) typically involves situations where it is necessary 

to coordinate activities across geographic distance, whose interactions cannot be fully specified 

ex-ante and where communication constraints are only partially resolved through information and 

communication technology. 

In this dissertation I attempt to understand how coordination is achieved in BPO activities. 

Based on qualitative evidence from 60 projects in offshore software services delivery, I find that 

coordination is mainly achieved by generating common ground across locations. In a follow-up 

empirical study involving survey data collection from offshored activities, I find that coordination of 

system dependent activities relies more on generating common ground than it does on creating 

modular solutions and on facilitating ongoing communication across locations. These findings 

suggest that we need to add common ground as an additional generic coordination mechanism 

that is available to firms apart from plan and feedback. These results suggest that a knowledge- 

based theory of coordination might yield superior understanding of organizations than the current 

information proceýsing approach. 
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INTRODUCTION 

Coordination is defined as the harmonious combination of agents or functions towards the 

production of a result'. Though coordination has been of interest to organization theorists since 
the 1920's, several scholars have suggested that our understanding of coordination is over two 

decades old (Bechky, 2003; Gulati, Lawrence and Puranam, 2005). Though early organization 

scholars emphasized the importance of both coordination and cooperation to achieve successful 

collective action (Barnard, 1938; Simon, 1947), several scholars have recently suggested that in 

its development over the decades, organization theory has focused almost exclusively on 

cooperation problems and has neglected coordination problems (Grant, 1996; Heath and 

Staudenmayer, 2000; Dosi, Levinthal and Marengo, 2003). My research is aimed at generating a 

better understanding of coordination in both intra and inter-firm settings, particularly in the context 

of "distributed organizations" - organizations whose components are separated in space and 

time, yet whose activities must be coordinated to achieve organizational goals. 

Coordination only matters when actions are interdependent - when the outcomes of actions 

taken by A depend in some way on the actions taken by B. Coordination failure occurs when 

interdependent actors are unable to predict each others actions (Camerer, 2003; Gulati, 

Lawrence and Puranam, 2005). Interdependence places constraints on individual actions, so that 

coordination requires recognition of and responsiveness to such constraints. Traditional efforts 

categorize coordination problems in terms of the nature of interdependence (e. g. Thompson, 

1967; Van de Ven, Delbecq and Koenig, 1976) and suggests that higher the interdependence 

between two units, higher the need for coordination between those units. The information 

processing approach to coordination treats interdependence as indicating a need for information 

processing and posits the efficiency argument that increasing need for coordination is met by 

designing organizations with increasing information processing capacity (Thompson, 1967; 

Galbraith, 1977). As interdependence increases from pooled to sequential to reciprocal, the 

increasing information processing capacity that is required for coordination is met by mechanisms 

that enable such capacity, i. e., by standards, schedules and mutual adjustment respectively. In 

' Oxford English Dictionary 

I 



this approach, enabling increased communication is the mechanism for achieving increased 

information processing capacity between interdependent actors. 

Based on the above paradigm, much previous research in coordination has focused on 
improving communication, since improved communication provides the necessary information 

that forms the basis for improved decision making by individuals. For example, one research 

tradition looks at governance mechanisms that optimize the cost of required communication 

(Malone, 1987), while another looks at the media richness required for communication (Daft and 

Lengel, 1984; 1986; Rice, 1993, Steuer, 1992). In the micro tradition, a very large amount of 

literature looks at the communication conditions necessary for groups to coordinate and make 

decisions (see the edited volume on communication and group decision making by Hirokawa and 

Poole, 1996 for this very large literature). However, cumulative findings from recent research in 

behavioural economics, social psychology, organization theory and information technology are 

beginning to suggest that communication may neither be necessary nor sufficient to achieve 

coordination. I now provide a brief review of the traditional literature on coordination - to 

summarize what we know regarding how communication achieves coordination - and then 

indicate some shortcomings of this perspective. 

Coordination as Communication: Traditional organization theory on coordination 

developed contingency arguments that related coordination mechanisms, especially organization 

structure, to environmental uncertainty (Lawrence and Lorsch, 1967; Thompson, 1967; Galbraith, 

1977). In much of these studies, the level of uncertainty, and hence the level of needed 

coordination was modelled in terms of interdependence. In its most abstract formulation, 

collective action in the presence of interdependence requires information processing, and the 

purpose of organization design is to enhance information processing capacity jushman and 

Nadler, 1978; Galbraith, 1977). One of the fundamental premises of classical theories is that as 

interdependence increases, the cost of coordination increases, since more information processing 

is required to achieve collective action. Furthermore, it is assumed that more information 

processing capacity is achieved by facilitating greater communication. One example this premise 

is research on the Bavelas network: with increasing uncertainty, moving from the wheel to the 

circle network led to improved communication and better coordination, a finding that contingency 

theorists drew upon (Pennings, 1992). 
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Similarly, the influential interdependence typology (Thompson, 1967) implicitly assumes that 

increasing interdependence implies increasing need for communication to coordinate, but focuses 

on the volume of communication rather than the cost of communication, an argument elaborated 

on in the next section. Thompson's ideas on pooled, sequential and reciprocal interdependence 

had wide currency in the seventies and eighties, and occasionally resurface even in contemporary 

research (e. g. Gulati and Singh, 1998). Thompson (1967: p54-65) defines interdependence in 

terms of workflow and suggests that it be measured by focusing on the flow of work, materials 

and objects between the unit personnel. In Thompson's classic typology, interdependence is 

66 pooled" when tasks depend on each other in a simple additive manner; each task renders a 

discrete contribution to the whole and each is supported by the whole (p54,64). This type of 

interdependence requires relatively low levels of information processing, as the only requirement 

for achieving maximum combined value from two tasks is that each task be performed 

independently as well as it can be. Interdependence is "sequential" when the outputs of one task 

form the inputs for the other. The information processing requirements for managing this case 

are relatively higher, as decision making and communication around the sequencing of tasks 

becomes necessary. The burden of information becomes low, however, once it is decided how 

one task must be performed in order to provide the requisite inputs for the other (Galbraith, 1973). 

In Thompson's typology, interdependence is "reciprocal" when the outputs of each task become 

the inputs for the other. In this case the information processing needs are very high, as decision 

making about task allocation (i. e., planning) and continuous communication (i. e., mutual 

adjustment) are required (p 54-55,64). Finally, Van de Ven et al (1976) extended this typology to 

include team interdependence, which "refers to situations where work is undertaken jointly by unit 

personnel who diagnose, problem solve and collaborate in order to complete the work. In team 

workflow, there is no measurable temporal lapse in the flow of work between unit members, as 

there is in the sequential and reciprocal cases" (p325). 

The key feature of Thompson's typology is that it distinguishes between the different kinds of 

interdependence primarily in terms of the communication loads they imply; pooled, sequential and 

reciprocal interdependence generate growing volumes of communication. According to this 

typology, communication between the interacting agents, its volume and frequency are the 

questions of interest, and rational organization design consists of choosing the least expensive 
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organizat onal mechanisms that provide the requisite amount of communication volume 
jushman and Nadler, 1978). This idea remains enshrined in the organizational literature as 

seen in influential extensions of his work by Galbraith (1977), Tushman and Nadler (1978), and 
Van de Ven et al (1976). Galbraith (1977) defines uncertainty as the gap between the information 

needs and the processing capacity of the organization. Hence, organization design reduces the 

amount of uncertainty by either reducing information needs or increasing processing capacity 

(Thompson, 1967; Galbraith, 1977). The need to process information is reduced by buffering, 

increasing slack and self-containment, while information processing capacity is increased by 

developing more "intensive modes of coordination" (Thompson, 1967; Van de Ven, 1976). Most 

importantly, in this theory, these intensive modes of coordination are achieved by allowing more 

communication among interdependent members. 

Critiques of the Classical Framework: Scholars in some branches of the social sciences 

have always known that communication is neither necessary nor sufficient to maintain 

coordination. The literature on behavioural game theory and social cognition suggests that even 

in the absence of communication, coordination in unplanned situations can be achieved when 

cognitive common ground exists, when actions structures that link interdependent individuals 

embody patterns of coordinated behaviour, and when trial and error learning with feedback on 

actions and outcomes is feasible (Clark, 1996; Camerer, 2003). Conversely, coordination does 

not always occur even with communication (Camerer, 2003; p356). Also, communication may be 

costly or ineffective in the absence of a common language (Heath and Staudenmayer, 2000; 

Bechky, 2003; Crawford and Haller, 1990). 

Economists have for long suggested that adequate communication to achieve coordination 

cannot be taken for granted. For example, communication may not be possible due to the scale 

of the problem (Camerer and Knez, 1996), due to the absence of a common language by which to 

communicate (Crawford and Haller, 1990) or due to barriers of space and time. Another reason 

for the failure of coordination is that communications may be disbelieved (Camerer, 2003; 

Chapter 7). However, even in these situations, game theorists have long known that coordination 

without communication is possible by means of emphasis on psychologically salient coordination 

strategies, also called focal points (Schelling, 1960). The study of coordination games has 

remained under-developed until recently. Indeed, Camerer (2003) suggests that coordination 
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games have typically been less studied due to the assumption among many economists that with 
communication (which is assumed to be unconstrained) all coordination problems are trivial. 
However he goes on to state "this prejudice is wrong in practice and in theory' (p337). 

In the fields of social psychology recent empirical findings are suggesting that processes 

other than communication may be important in achieving coordination in groups. Recent 

research shows that small groups with high performance actually engage in less communication 

overall then low performance groups, but there is a qualitative difference in type of interactions 

between members in such groups (Waller et al, 2004; Hollingshead, 1998). Other research in 

small groups shows that based on prior experience of group members, communication could 

either improve or undermine task coordination, depending on the level of transactive memory 

present in the group (Hollingshead, 2001). Finally, research in hidden profile tasks shows that 

groups that are set an information integration task (i. e., effectively share information distributed 

among team members to coordinate) often fail even with constant face-to-face communication 

unless other structures are present (see Wittenbaurn and Stasser, 1998 for a review). 

In organization theory, Weick (1993a; 1993b) has shown that under certain organizational 

circumstances, communication with a common language is still not sufficient to maintain 

coordination. In the information technology tradition that closely draws on organization theory, the 

recent edited volume "Distributed Work" (Hinds and Kiesler, 2002) presents a stark stylized fact: 

cumulative research in distributed groups show that modern ICT tools do not enable sufficient 

coordination in virtual groups. The tradition of Computer Supported Cooperative Work (CSCW) 

has recently moved to trying to understand how coordination in distributed groups may be 

maintained without the need for intensive communication across distributed team members 

(Schmidt, 2002). The CSCW tradition focuses on the concept of "awareness" - defined as an 

understanding of the activities of others, which provides a context for your own activity (Dourish 

and Bellotti , 1992; Emphasis in original). While awareness is created in collocated work by 

means of both formal and information communication, it is not clear how it could be created in 

distributed settings (Schmidt, 2002; Gutwin et a[, 2004). 

This suggests that coordination scholars need to pay attention to mechanisms other than 

communication in order to study coordination. These results cumulatively show that exclusive 

emphasis on communication to understand coordination is misplaced, and at least point to the 
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need to study complex inter-relationships between communication and other modes of tacit 

coordination that the behavioural economists and social psychologists are uncovering the lab. 

While Thompson's framework on coordination places communication as its focus, the 

treatment of communication itself is not complete in this framework. Thompson placed exclusive 

emphasis on the volume of communication and not adequately on the unit costs of 

communication and how they might vary across situations. Thompson argues that reciprocal 
interdependence is more coordination intensive than sequential interdependence because of the 

circularity of workflows and greater communication volume; yet this simple assertion masks 
implicit assumptions about the costs of communication, which are linked directly to presence of a 

shared language for communication. For example, literature on media richness shows how the 

volume and pattern of communication is not an indicator of the cost of communication necessary 

to result in coordination (Daft and Lengel, 1984; 1986). The literature on innovation and new 

product development highlight the difficulties that technical specialists have in communicating 

across disciplines to other specialists (Heath and Staudenmayer 2000; Dougherty 1992; 

Lawrence and Lorsch 1967) and discuss some organizational structures such as boundary 

spanners and integration committees to resolve such problems. 

However, some recent work suggests that organizations, by their choices could affect the 

cost of communication under some circumstances, making communication more efficient. Adler 

(1995) shows how the coordination between design and manufacturing engineers qualitatively 

changes with the degree of novelty and analyzability of the joint task. Under conditions of low 

analyzability, where effective communication is very expensive, these engineers use physical 

artefacts such as prototypes, CAD/CAM drawings etc to ground their discussions and reach joint 

understandings how their actions affected each other. Bechky (2003) also comments on the use 

of physical artefacts to improve the efficiency of communication when individuals with different 

thought worlds interact. 

Finally, interdependence is assumed to be exogenous in Thompson's framework. The 

process by which knowledge about the nature of interdependence is obtained, as well as the 

process of converting one form of interdependence to another (e. g. via modularisation and 

interface design) remains outside the scope of his framework; whereas this is the domain where 

the hardest coordination problems reside, as shown by work on modularity in technology and 
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organizations (Baldwin and Clark, 2001; Ethiraj and Levinthal, 2004). In many coordination 

situations, it is unclear ex-ante how exactly the actions of interdependent parties interact and 

affect outcomes to both parties. By the process of learning about how actions are 

interdependent, actors could make specific investments in increasing or reducing (more typical) 

the interdependence between agents. The work on modularization and interface design revolves 

around the formulation of explicit understandings and constraints within which actors operate, 

thus reducing reciprocal interdependence to pooled (Baldwin and Clark, 2001; Sanchez and 

Mahoney, 1996). On the other hand, in some outsourcing agreements, the scope is deliberately 

increased to move from pooled to reciprocal interdependence, and thus profit in greater learning 

and knowledge sharing leading to future efficiencies (Sobrero and Roberts, 2001). Case-based 

work by several authors shows that the nature of interdependence in workflow does not 

necessarily reflect the organizational structures around it to manage coordination as prescribed 

by contingency theory (Sako, 2003; Brusoni et al, 2001). This suggests that organizations simply 

do not create adequate communication conditions to achieve effective coordination, but frequently 

redesign the nature of interdependence as a coordination strategy. 

These deficiencies in the classical theory, especially its conception of coordination needs to 

be updated if organization theory is to make serious progress towards generating deep insights 

on the new work systems and the new organization forms that arise because of them. The above 

findings cumulatively suggest that equating coordination with the ability to communicate may not 

be accurate, and prescribing collocation as the organization design choice that achieves 

coordination simply because it provides the opportunity to communicate might be especially 

misleading. Especially at stake is the characterization of interdependence as an exogenous 

characteristic that is technologically determined and the characterization of organization design as 

facilitating just the correct level of communication appropriate to perceived interdependence. 

In this dissertation I take a different approach, and characterize organization design as an 

exercise in achieving knowledge based coordination. Inspired by the analysis of coordination 

games in behavioural economics and the notion of common knowledge (Camerer, 2003; Aumann 

and Brandenburger, 1995), 1 suggest that coordination is achieved in organizations when 

sufficient common knowledge conditions arise. Therefore, the purpose of organization design is 

to either transform interdependence such that the common knowledge requirements are easily 
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met, or to enable the generation of the requisite common knowledge such that coordination can 

be achieved. One example of the former is the ideal market, where price conveys all the 

information required for coordination, while an example of the later is a collocated research team, 

where the fact of collocation and easy access to face-to-face communication generates sufficient 

common knowledge to coordinate. 

In this dissertation I study how organizations achieve the common knowledge conditions 

necessary for coordination through mechanisms other than communication - what I refer to as 

tacit coordination mechanisms- as well the interactions between these mechanisms and 

communication to achieve coordination. For this purpose, my empirical research is mainly 

focused on coordination situations where communication is difficult and expensive. By definition, 

distributed organizations as found in business process offshoring (BPO) represent situations of 

communication constraints that are only partially resolved through Information and 

Communication Technology (ICT). 

Organization of the Dissertation: Chapter 1 describes a literature review that examines 

prior-art regarding coordination in organizations and how they might be adapted to distributed 

settings. This literature review reveals a gap in the literature: how are activities with unstable and 

changing patterns of interdependence coordinated across geographic distance? 

Chapter 2 describes the qualitative study methodology involving 42 distributed projects and 

18 collocated projects in global software services delivery to understand in-situ the mechanisms 

that enable coordination of activities across geographic distance. 

Chapter 3 describes the findings from this study, which suggest that the presence of "tacit" 

mechanisms that enable coordination of highly interdependent work across geographies with 

minimal communication. These tacit mechanisms enable coordination across distance by 

generating common ground across locations that interdependent individuals rely upon to predict 

each others actions (and hence achieve coordination). 

Chapter 4 provides the motivation and the hypotheses that drive the quantitative study. The 

quantitative study is designed to understand the relative efficiency of the three basic coordination 

mechanisms, i. e., modularity, ongoing communication and generating common ground, in 

coordinating interdependent activities across firm and geographic boundaries. 
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Chapter 5 describes the quantitative methodology used and chapter 6 the findings from this 

study. Survey data on offshored processes from North America and Western Europe to low cost 

locations (e. g. India, Philippines) forms the empirical core of this study. Most major BPO vendors 

are part of the sample and have contributed information on multiple processes that they have 

migrated offshore and currently manage. 

Chapter 6 presents the findings from this study, which suggests that system dependent 

processes perform better when there is greater investment in generating common ground across 

locations for that process. No such moderating effect is found for investing in modularity or 

investments in facilitating ongoing communication across locations. This suggests that 

generating common ground may be the most powerful mechanism to achieve coordination across 

locations. 

Chapter 7 sets out the cumulative conclusions from these studies and the contributions of 

this dissertation. 
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CHAPTER1. LITERATURE REVIEW AND RESEARCH GAP 

1.1. INTRODUCTION 

How is innovative work coordinated in a distributed setting? The question is more than a 

matter of academic interest - it is central to understanding the phenomenon of Business Process 

Offshoring (BPO). An OECD report (2005) on offshoring suggests that 20% of all employment of 

the OECD countries in North America and Western Europe could be affected by offshoring2. 

Another report estimates that 16% of all work in the world's IT-services industry is already carried 

out remoteIY3 . By 2009, offshore services are expected to reach 20% or more of the US $760 

Billion global spending on IT serviceS4. In offshoring, activities that were hitherto performed 

collocated are moved to geographically distant locations, typically to low wage locations in other 

continents. What is notable is that not just routine activities like call centres but innovative 

activities such as R&D in IT and life sciences are increasingly performed in distributed settings. 

However, theoretically, it is not clear how coordination occurs in such settings. 

I define coordination as the alignment of actions among interdependent actors, by creating 

reciprocal predictability of action (Camerer, 2003; Heath and Staudenmayer, 2000; Gulati, 

Lawrence and Puranam, 2005). In their path-breaking work, March and Simon (1958) defined two 

generic coordination strategies: coordination by plan and coordination by feedback. Coordination 

by plan is accomplished by an omniscient organization designer, who decomposes the task into 

interdependent sub-tasks and specifies standardized interactions between these sub-tasks. The 

most efficient form of coordination between the sub-tasks is incorporated in 'programs', and as 

long as the interaction is stable, even complex and contingent inter-relationships could be 

embodied in a hierarchy of programs, and coordination could be achieved by following standard 

operating procedures (March and Simon, 1958; Thompson 1967). Coordination strategies 

involving task decomposition and specification of standardized interfaces are extensively 

2 OECD Working party on the Information economy, April 2005 - reported in the 
PriceWaterhouseCoopers and Economist Intelligence Unit joint report on offshoring the financial 
services industry, September 2005. 
1 "A world of work: A survey of outsourcing" The Economist, Nov 13,2004, p4. 
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considered in the literature on standardization (Mintzberg, 1980), decoupling/loose coupling 

(Orton and Weick, 1990) and most recently modularity (Baldwin and Clark, 2000; Sanchez and 

Mahoney, 1996), among others. Modularity is a plan for organizing work by task partitioning and 

specifying standardized interfaces between them. 

March and Simon argue that organizations switch from planned coordination to coordination 

by feedback under situations of uncertainty, when unanticipated contingencies arise. In their 

words: 

To the extent that contingencies arise, not anticipated in the schedule, coordination 
requires communication to give notice of deviations from planned or predicted 
conditions, or to give instructions for changes in activity to adjust to these deviations. 
We may label coordination based on pre-established schedules coordination by plan, 
and coordination that involves transmission of new information coordination by 
feedback. [pl 82] 

Coordination by feedback involves communication between the interdependent units 

regarding their latest state, and to provide information regarding their expectations. Subsequent 

scholarship has deepened our understanding of coordination through unstructured rich 

communication under the terms mutual adjustment (Thompson, 1967; Mintzberg, 1980), 

qualitative coordination (Langlois, 2002), joint problem solving (Wheelwright and Clark, 1992) and 

integration strategies (Lawrence and Lorsch, 1967) among others. 

The coordination of innovative work in distributed settings imposes constraints on both pre- 

planned coordination (because of uncertainty) as well as coordination by communication 

(because of geographical distance). For example, consider the case of software development, 

which often involves the coordination of complex and changing patterns of interdependence 

(Cataldo et al, 2006; Kraut & Streeter, 1995; Adler, 2005; Orlikowski, 2002). Ensuring 

coordination- creating reciprocal predictability of action among developers working on various 

parts of a software system- to avoid interference or incompatibility and enable smooth integration 

is thus critical (Herbsleb and Grinter, 1999; Herbsleb and Mockus, 2003a). Both formal and 

informal spontaneous communication among developers is widely viewed as being critical to 

achieve this coordination (Herbsleb and Moitra, 2001; Herbsleb and Grinter, 1999). However, 

enabling such communication across distance, by necessity has to involve the use of ICT tools. 

NASSCOM Strategic Review, 2006 
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However, recent research suggests that as channels of direct communication, ICT's continue to 

fare poorly compared to physical collocation and face-to-face communication in terms of media 

richness as well as the ability to provide social presence (Olson et al 2002; Kraut et al, 2002). 

However, in the past two decades, the software services industry has rapidly globalized, with 

many of the IT needs of corporations in OECD countries met from personnel located in offshore 

low-wage locations - so much so that software services is seen as the epitome of globalization. 

Cumulative understanding from prior theory regarding achieving coordination (or the difficulty 

thereof in such distributed settings) at a minimum, coexist with some tension with the staggering 

success of the offshore services industry (Ethiraj et al, 2005; Athreye, 2005). 

One obvious, but in my view unconvincing, explanation is that labour arbitrage compensates 

for coordination losses. Thus, cost savings from using low wage programmers from countries 

such as India could compensate for the sub-optimal coordination achieved through ICT's instead 

of collocated development. Herbsleb and Mockus (2003b) noted that at least in one firm they 

studied, offshored projects take as much as 2.5 times as long as similar collocated work due to 

coordination difficulties. Thus, projects may take longer, but must ultimately resolve coordination 

issues- they cannot be simply tolerated in the interest of lower costs. This confirms the wisdom of 

software experts - it is difficult to explicitly trade-off cost against coordination in the creation of 

software. Poorly coordinated projects result in errors, re-work and schedule slippages (Kraut & 

Streeter, 1995; Cataldo et al, 2006), and reliability is often non-negotiable in software 

development projects. Indeed, many offshore software vendors today promise to deliver faster 

and higher quality software services than is possible onshore. For example, managers in a 

prominent offshore vendor, TCS suggests that they develop software faster offshore due to the 

excellent infrastructure and support services they have available in offshore locations that are not 

available in client locations onsite 6. 

How are innovative activities coordinated across geographic distance? I now briefly review 

the utility of the two main coordination mechanisms - plan and feedback in offshoring. 

5 We characterize work that involves either unknown or changing patterns of interdependence that 
cannot be fully specified ex-ante as innovative work. 
' Personal communication from TCS manager. 
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PLAN: THE USE OF MODULAR SOLUTIONS IN OFFSHORING 

A simple candidate explanation for coordination in distributed settings is that distributed 

work is partitioned in a manner that minimizes interdependence and the therefore the minimizes 

the need for extensive communication across locations to a level that could be easily achieved by 

using existing ICT tools in spite of their deficiencies as direct communication channels. For 

instance, in the context of offshore software development, interdependence across locations 

implies that a developer might write code that somehow affects the functionality of code written by 

another developer. The division of labour within projects could be organized in such a way as to 

minimize the need for ad-hoc coordination across locations. 

This strategy of "modularization" or a pre-planned partitioning of the work into chunks with 

minimal interdependence between them is well known in the literature on organization design 

(March and Simon, 1958; Tushman and Nadler, 1977; Simon, 1962; Baldwin and Clark, 2000), as 

it is in the world of software development (Parnas et al, 1981; Parnas, 2001). Modularity is an 

important coordination strategy in software services. In software services, developing code based 

on the principles of modularity is considered best-practice (Parnas, 2001; 1975; 1976; Parnas et 

al, 1985). In the 1970's David Parnas popularized the ideas of using a modular strategy for 

building software, and since then it has emerged as the best practice in the field. Several new 

languages and techniques such as object oriented programming have appeared that explicitly 

build on the idea of modularity and information hiding, and are currently considered the best 

techniques to build software. Parnas (2001) on the prevalence of information hiding suggests: 

"This principle [Information Hiding], which is now so well known that it is often 
mentioned in books or papers without either a reference or a definition, was 
controversial when first formulated. A reviewer explained his rejection of my best 
known paper on the subject by writing, "Obviously Parnas does not know what he is 
talking about because nobody does it that way'. Only a decade later, however, a 
textbook stated "Parnas only wrote down what all good programmers did anyway'. 
.... The principle of information hiding underlies newer ideas such as abstract data 
types, object orientation and component orientation.... The principle of information 
hiding is mentioned in very many textbooks... I still consider it the most important and 
basic software design principle and believe that if my students learn only one thing 
about software design, they should learn how to use that principle". [pl 38-139] 

Programming tasks could be divided into chunks such that the different locations act as 

code modules - i. e., there would be strong interdependencies within locations but few 

interdependencies across locations. A system architect can partition up-front the code 
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architecture into modules such that each developer working on a module (in location X) does not 

need to worry about the decisions of any other developer working on another module (in location 

Y). In effect, the architect has then "planned" the modules such that the standardized interfaces 

between modules fully capture all the information about it that is necessary for integrating it with 

other modules (Sanchez and Mahoney, 1996). Indeed, classic discussions of coordination in 

organizations often present ongoing communication and planned coordination strategies (such as 

modularity) as two generic alternative approaches to coordinating interdependence (Simon, 1947; 

March and Simon, 1958; Thompson, 1967; for more recent discussions of the two as alternative 

coordination strategies, see Crowston and Kammerer, 1998). Thus, while modular code 

architecture is vulnerable to the same weaknesses as any pre-planned coordination strategy 

when it is faced with uncertainty, modularity could help to localize uncertainty within a location 

and therefore reduce need for coordination between locations. These well known relationships 

between, interdependence modularization, the need for coordination and communication are 

presented graphically in Figure 1 -1. Table 1 -1 presents definitions for these theoretical constructs. 

Table 1 -1 - Defining Key Theoretical Constructs 

Theoretical Definitions 
Constructs 
Interdependence A and B are interdependent when the outcomes of actions taken by A are 

influenced by B. Interdependence places constraints on individual 
actions, so that coordination requires recognition and responsiveness to 
such constraints. 

Coordination Coordination is the alignment of actions among interdependent actors; 
coordination failure typically occurs when each actor is unable to predict 
and adjust to the actions of others (Heath and Staudenmayer, 2000; 
Camerer, 2003) 

Modularization Modularity is a special form of design which intentionally creates a high 
degree of independence or "loose coupling" between component designs 
by standardizing component interface specifications (Sanchez and 
Mahoney, 1996; p65) 

Communication To communicate is according to its Latin roots "to make common", to 
make known within a group of people (Clark, 1996; p153). 
Communicative acts are joint acts though which initiators "get others to 
understand what they mean" (pl 25). 

Communication is the instrument by which members of groups, with 
varying degrees of success, reach decisions and generate solutions to 
problems (Gouran and Hirokawa, 1996; p55) 

14 



............. ..... 

ct u 

(1) 
. 
L2. 

0- 

b- 
Z 
CY) 

LL 



There is indeed some evidence that the development of open source software (OSS) 

systems, another form of distributed software work which may or may not however involve 

working across national boundaries, is coordinated among thousands of voluntary participants 

mainly through the use of modular code architectures (Moon and Sproull, 2002; Mockus et al, 

2002). The OSS community creates software even though the developers are distributed and 

unfarniiiar with each other. Prior work suggests that upfront modularization or strong partitioning 

significantly reduces (but may not completely eliminate) the need for coordination among 

distributed developers in these projects (Mockus et al, 2002; Yamauchi et al, 2000). For example, 

Yarnauchi et al (2000) find that 80% and 90% of the tasks in the NewConfig and GCC OSS 

projects were completed by one person with no information sharing. Moon and Sproull (2002) 

suggest that in the Linux kernel, modularization was carried out by Linus Torvalds at the earlier 

stages and later by a very small group of dedicated contributors who had a complete and 

overlapping understanding of the kernel. Mockus et al (2002) and MacCormack et al (2006) 

report an effort to drastically modularize the Mozilla system was undertaken by Netscape after its 

initial release met with very little development from the open source community. After this 

modularization effort, which made Mozilla even more modular than Linux, community participation 

in Mozilla sky-rocketed, rivalling that of other successful OSS efforts such as Apache and Linux. 

Finally, MacCormack and Rusnack (2007) based on a comparative analysis show that OSS 

solutions are typically much more modular than equivalent products created by firms. Indeed it 

seems likely that because of the high levels of modularity (and therefore low levels of 

interdependence) characteristic of OSS development, sufficient levels of awareness across 

developers engaged in OSS can sometimes be maintained simply through text tools such as chat 

and CVS logs (Gutwin et al 2004). 

However, Software Services Offshoring (SSO) differs from open source software 

development in two important ways. First, most OSS applications to date were developed to 

achieve the functionality provided by commercial solutions that were introduced earlier. The OSS 

developers therefore have had the opportunity to study and understand the nature of the 

application they are attempting to build both from the pre-existing solutions as well as form market 

reactions to those solutions. This upfront reduction in uncertainty enables architecting modularity 

into the OSS solution. For instance, Linux was based on UNIX, which was already very modular. 
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Mozilla, once it had built the first system, could re-engineer modularity in it without sacrificing 

performance, because "they knew what they were doing". Prof. Alan MacCormack, based on his 

study of Mozilla's development suggeStS7: 

"I don't think the Mozilla developers could have created the modular version of the 
code "from scratch". The first version of Mozilla was developed using "rapid application 
development" or "flexible" techniques. The developers were then in the process of 
discovering new functions/functionality based on user feedback. Thus they would 
rapidly incorporate new features into the code base and send the revise code out for 
re-evaluation and more feedback. In this environment, it would have been counter- 
productive to constrain the architecture in any way, for it would have slowed the rapid 
cycles down. " 

Offshore software services firms, on the other hand, develop software to spec, frequently 

delivering turnkey solutions that meet unique client needs. Since clients often do not know 

exactly what they want when they begin (Kraut and Streeter, 1995; Herbsleb and Moitra, 2001), 

requirements change often and the solution needs to change with it, making upfront 

modularization very hard to achieve. Apart from changes, offshore delivery firms also face the 

large problem of dealing with legacy software that constrains their choices in the partitioning of 

activity. 

Second, SSO projects are typically under much greater time pressure to complete 

development than OSS projects. Low uncertainty regarding requirements coupled with a lack of 

time pressure is likely to enable OSS developers to architect modular solutions. OSS applications 

to some extent are likely to trade-off modularity for performance or other requirements. For 

example, MacCormack et al (2006) report that Linus Torvalds insisted on and upheld the value of 

modularity throughout the Linux development effort. Similarly, the developers involved in the 

Mozilla reengineering were very motivated to achieve a highly modular solution. These original 

architects could impose and insist on a modular structure to develop these products, and refine 

them over time by recreating the code to improve performance. To have a working feature and a 

modular feature is typically more important than performance in the first instance for most OSS 

projects. SSO vendor firms, however, do not have this luxury of time to understand and recreate 

code; they typically have to "obey" the dictates of the client firm and modularity is often not the top 

priority; it is easily sacrificed to meet the performance targets or other "non-negotiable" 

requirements set by clients. 

I Personal communication. 
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Multiple iteration processes, where code is created and then revisited several times to 

improve functionality, integration and performance are much more common in OSS, while they 

are almost unknown in offshore service delivery. When software requirements are not well 

understood, as is typical of software development (Kraut and Streeter, 1995; Herbsleb and Moitra, 

2001), integral architectures are likely to be more beneficial than modular ones for overall system 

performance. Prof. Carliss Baldwin, based on her extensive study of modularity in the computer 

industry comments on the trade-offs between modularity and performance 8: 

I do think that when there are unknown interdependencies, integral design 
architectures are rewarded, because they are better able to deal with the discovery of 
dependencies in real time. Modular architectures, by contrast, perforce postpone the 
discovery of unknown dependencies until the system integration phase of design, 
which comes quite late in a single-iteration process". 

Single iteration processes are very common in offshore service delivery. Both the types 

of projects undertaken, as well as the contractual nature of the relationship make the costs of 

discovering unknown system dependencies very high in SSO projects unlike in OSS development. 

This is further exacerbated in fixed-price contracts: the vendor agrees to do the work for a fixed 

price upfront. While modularizing might enable the vendor to cut costs, the client is typically not 

motivated to amend requirements to make the design more modular and therefore cheaper for the 

offshore service provider to implement. These considerations suggest that while both OSS and 

offshoring may share certain generic features of distributed software development, there may also 

be substantial differences. At a minimum, a closer look seems warranted. 

The above considerations therefore suggest that modularity and other plan based 

strategies are likely to be of limited value in coordinating distributed work especially since such 

work involves coping with uncertainty and the resulting unstable and shifting patterns of 

interdependence. 

FEEDBACK: THE USE OF ICT-CommUNICATION TOOLS IN 

OFFSHORING 

As March and Simon (1958) suggest, under conditions of uncertainty, when plan based 

coordination strategies are not feasible, the de-facto option is to rely on feedback - on going 

communication or qualitative coordination (Langlois, 2002) in order to update actors as to each 

' Personal communication 

18 



others intentions. In collocated situations, the ease of face-to-face communication enables the 

transfer of thick information to achieve coordination. As prior research has pointed out, 

coordination in software services relies on both adequate formal and informal face-to-face 

communication that is available in collocated settings, and the lack of such easy communication is 

detrimental to achieving coordination in distributed software projects (Herbsleb an Grinter, 1999). 

The benefits of collocation for coordination are well documented. Apart from the obvious 

advantage of being able to communicate face to face at little inconvenience or cost, collocation 

also creates powerful coordination benefits in the form of "awareness" - (Herbsleb and Moitra, 

2001; Herbsleb and Grinter, 1999; Crowston and Kammerer, 1998). Awareness is defined as an 

understanding of the activities of others, which provides a context for your own activity (Dourish 

and Bellotti, 1992; emphasis in original). The concept of radical collocation in software 

development also draws on the idea that coordination through both communication and 

awareness is maximized by close physical proximity (Olson and Olson, 2000; Olson et al, 2002). 

However, whatever communication occurs between individuals working from different 

locations on the same software project must necessarily be by means of ICT tools such as email, 

telephone, pager, videoconference, computer conference and the like (I rule out telepathy). 

Indeed the "null hypothesis" in the minds of most practitioners as well as researchers about the 

role of ICT's in the off-shoring of services (and distributed work in general) is likely to be that the 

increasing sophistication and availability of ICT enabled communication tools helps remotely 

located workers coordinate their activities as if they were sitting face to face. For example, 

Nicholson and Sahay (2006) give us an example of such a presumption among managers 

regarding the efficacy of ICT's in their case study of a UK firm's failed offshore development effort 

to India: 

"A head office manager remarked that now 'geography is history' and the Bangalore 
centre could be made to operate in seamless way, appearing to their clients as if 
they were physically present in England. Usual procedures in the head office which 
involve regular face-to-face meetings with clients every ten days could now be 
replicated over the telephone or videoconferencing connection. Mitra [the manager] 
was confident that knowledge gained though their early outsourcing experience 
supported by the use of new information and communication technologies could 
effectively substitute for the need for face-to-face presence and bridge community 
learning. " [p667; our emphasis] 

Yet, this intuition is not easy to reconcile with what we know from prior research. 
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A large literature examines whether ICT mediated communication can approximate face- 

to-face communication (De Meyer, 1991; Kraut et al, 1988; McGuire et al, 1987; Siegel et al, 1986; 

Walther, 2002). These include both lab and field studies. In lab studies, participants make a 

decision or solve a problem, either face-to-face or using ICT mediated communication. Field 

studies tracked how real-world teams tackled problems using available media tools. The essence 

of the findings from these studies is that all forms of ICT mediated communication perform poorly 

vis-a-vis face to face communication in terms of "bandwidth" - the ability to convey non-verbal 

and visual cues- (Short et al, 1976; Daft & Lengel, 1984; 1986) and synchrony - the ability to 

provide and receive immediate feedback - (Kraut et al, 2002; Olson et al, 2002; see Kiesler and 

Cummings, 2002; Kraut et al, 2002, and McLeod, 1996 for reviews). 

The limitations of low bandwidth tools such as email and phone conversations or instant 

messenger. programmes vis--ý-vis face to face communication are obvious (Steuer, 1992; Rice, 

1993). However, recent research suggests that even the highest bandwidth ICT tool available 

today; video-conferencing may also have significant limitations as a communication medium 

because it neither provides high-fidelity interactivity as in face-to-face communication, nor the 

social benefits of collocation (Doherty-Sneddon et al, 1997; Heath and Luff, 1991; O'Conaill et al, 

1993; Whittaker, 1995). 

While the disadvantages of low synchrony tools (such as email) relative to face-to-face 

communication are also well known, recent research suggests that even media such as 

telephones or computer mediated voice conferencing that we think of as synchronous may not be 

"as synchronous" as face-to-face communication (Kraut et al 2002). For instance, communication 

media that introduce even small delays can make comprehension substantially more difficult to 

accomplish (Krauss & Bricker, 1966). This is because it is more difficult to build on and utilize 

common ground in such jerky conversations (Clark, 1996; Clark & Brennan, 1990). 

Communication using media that generates delays is considered less natural, and typically 

transfers less information, and is terminated sooner (O'Conaill, Whittaker, Wilbur, 1993). Thus, 

media such as email and telephone are useful to effectively convey certain types of information 

that can be unambiguously interpreted or have very little equivocality (Daft & Lengel, 1986). They 

are less suitable to convey information that is harder to interpret or is highly equivocal, such as for 

tasks involving consensus forming, negotiation, or joint exploration of an unstructured problem, 
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which arguably characterize a significant portion of software engineering activities such as 

deciding the code architecture, responding to change requests, debugging etc. 

Given that even state of the art ICT based communication tools appear to lag far behind 

face-to-face communication in terms of bandwidth and synchrony, it seems unlikely that ICT's 

allow distributed work simply by simulating collocated communication. 

RESEARCH GAP 

In sum, the remarkable success of the global Software Services Offshoring (SSO) 

industry raises some intriguing questions about how such activities are coordinated across 

geographic distance. Prior literature suggests that plan based strategies are unlikely to fully 

account for coordination in such settings due to uncertainty, and the alternative mechanism - 

feedback is unlikely to be very effective since ICT tools remain a poor substitute for collocation 

and face-to-face communication. However, the phenomena suggests that the known 

shortcomings in ICT mediated communication appear to have been surmounted in the field - or 

possibly made irrelevant through modularization (even though that is not trivial either, for the 

reasons set forth above) - though we do not know how. 

I therefore set out to examine the role played by a (a) planned modular code-architecture 

and (b) by information and communication technologies (ICT) tools that enable rich 

communication (such as Videoconferencing, Net Meeting etc. ) in coordinating distributed software 

development and maintenance projects. In the software services setting, these two correspond to 

the basic coordination mechanisms of planning and feedback that March and Simon (1958) 

describe. While prior theory is certainly informative about the possible importance of these two 

coordination strategies, it provides limited guidance in terms of understanding how the usage of 

these two coordination strategies may be influenced by a combination of uncertainty and 

communication constraints. 

The popularity of global virtual teams has led to much discussion of their effectiveness 

(Hinds and Kiesler, 2002; Wageman, 2003). Much prior work on coordination of work in 

distributed settings rests on experimental work (Crampton, 2001; Maznevski and Chucloba, 2000). 

Orlikowski (2002) is an exception, where she studies the global coordination of work within a large 

organization on large software development projects. The focus of her work is on the lack of 

face-to-face interaction among distributed group members and whether information and 
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communication technologies (ICT) tools could substitute for this lack of face-to-face interaction. I 

extend this research by explicitly comparing ad-hoc coordination through ICT's with the usage of 

a pre-planned coordination strategy based on modular code architectures. My focus on the pure 

coordination issues complements prior work that has generated insights on how motivation is 

maintained in distributed work through shared social identity and networks (Orlikowski 2002, 

Miteu 2004). 1 believe this focus can be valuable as there is some evidence that even pure 

coordination failures are often interpreted as motivation failures, especially in distributed settings, 

leading to a vicious cycle of diverging interests and collaboration failures (Wageman, 2003; Heath 

and Staudenmayer, 2000). 

Other field studies of distributed work include research on how open source software 

(OSS) projects. While majority of this work concentrates on understanding the motivation of 

contributors (Raymond, 2001; Shah, 2006), a few studies also consider how such projects are 

coordinated (Gutwin et al, 2004). However, recent research recognizes that OSS projects are 

very different from projects undertaken by firms (MacCormack et al, 2006; MacCormack and 

Rusnak, 2007), as elaborated earlier. It is likely that very different coordination mechanisms may 

be used when authority is available to achieve coordination than when it is not available 

(Williamson, 1985). In order to understand these issues better, I used a comparative case study 

methodology to study coordination mechanisms used in distributed software development and 

maintenance projects. I describe the study design and methodology in the next chapter. 
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CHAPTER 2. QUALITATIVE STUDY - METHODOLOGY 

INTRODUCTION 

I chose a multiple case studies approach to investigate this research question. Yin (1994) 

suggests that case studies are particularly suited to explore "how" questions that either lack a 

strong theoretical prior, or to choose between competing theories that explain a phenomenon. 

The rich data available from the field is likely to be better suited to (1) identify antecedents that 

are pertinent in explaining the observed outcome, and (2) help uncover hitherto unsuspected 

relationships between the independent and dependent variables in a process theory (Yin, 1994; 

Eisenhardt, 1989; Miles and Huberman, 1994). Several recent articles on qualitative research 

have strongly suggested that researchers who embark on theory building studies, especially in 

"well-tilled soil" should keep in mind prior theories that speak to these issues and collect data for 

those constructs apart from keeping an eye open for new constructs and relationships (Siggelkow, 

2007; Suddaby. 2006; Eisenhardt and Graebner, 2007). In other words, case based research can 

be used, not just when "not much is known" and "not having any pre-conceptions" but also to 

it sharpen existing theory by pointing to gaps and beginning to fill them" (Siggelkow, 2007, p2l). 

This captures nicely the spirit of this study. 

I conducted case studies of a number of software development and maintenance projects 

to understand the means by which coordination is achieved. Traditionally, software development 

was coordinated within the collocated administrative hierarchy. However, in the past two decades, 

software development has globalized with development spread across both different 

organizations and geographies. However, software development still remains a highly innovative 

task with significant interdependence and coordination needs associated with it (Adler, 2005; 

Kraut and Streeter, 1995; Cataldo et al, 2006). Software development often involves the 

coordination of complex and changing patterns of interdependence (Cataldo et al, 2006; Kraut & 

Streeter, 1995; Adler, 2005; Orlikowski, 2002). Ensuring coordination - creating reciprocal 

predictability of action among developers working on various parts of a software system- to avoid 

interference or incompatibility and enable smooth integration is thus critical (Herbsleb and Grinter, 

1999; Herbsleb and Mockus, 2003a). Both formal and informal spontaneous communication 

among developers is widely viewed as being critical to achieve this coordination (Herbsleb and 
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Moitra, 2001; Herbsleb and Grinter, 1999). Indeed, recent trends have begun to emphasize the 

value of "radical collocation" in software development, where programmers sit cheek by jowl 

(Olson and Olson, 2000; Olson et a[, 2002). However, in the past two decades, this industry has 

rapidly globalized, with many of the software needs of corporations in OECD countries met from 

personnel located in offshore low-wage locations - so much so that software services is seen as 

the epitome of globalization. This sector has also seen the rise of specialized vendors who have 

the ability to leverage low cost resources, but deliver global solutions. It therefore provides a 

good setting in which to examine how coordination by plan and feedback occur despite the 

constraints imposed by uncertainty and distance. Software Services Offshoring (SSO) therefore 

provides an excellent setting to test the boundaries of existing theories with regard to coordination 

of organizational action in the presence high interdependence but significant constraints to 

communication. 

2.2. SITE SELECTION 

To understand how coordination is achieved in offshored projects, I needed access to 

sites that conducted a broad variety of projects in offshored settings. I define offshore projects 

that those that operate in at least two countries and the onsite and offshore locations have a 

client-vendor relationship9. Project managers for 60 projects undertaken by two large software 

services firms, one headquartered in the US and the other in India were interviewed for this 

research. The US firm, that I call "Integrator" is a well known software services provider with 

extensive experience in delivering large globally distributed projects for its multinational clients, 

and has a significant presence in all continents. The Indian firm, that I call "Process Master" is 

considered a pioneer in offshore software services and has been extremely successful in the past 

decade and has made a reputation for itself in delivering global solutions. This firm also currently 

enjoys a significant presence in all continents. I specifically selected these two firms, since in the 

industry it is known that one of these firms (Process Master) is particularly competent at offshore 

delivery, while the other firm (Integrator) is relatively new to offshore delivery. However, both 

increasingly compete for similar projects, thus making comparisons between them potentially 

insightful. These two firms are quite different form each other and I expect differences in the way 

It can involve client and vendor units within the same firm. We want to highlight the point that 
service is delivered to spec. 
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they manage projects. Specifically, Process Master is considered a "process leader" - i. e., it has 

very mature processes that it utilizes in all its projects. Integrator on the other hand has differing 

levels of process maturities in different projects. Its different offices have different process 

capabilities - for example, the Canadian operations, rated at CMM Level 3-4 are more mature 

than the US operations, rated at CMM Levels 1-2 (1 explain the meaning of these levels later). I 

believe this is a strength for this paper, since by enabling such extreme variety in sampling, we 

can more clearly understand the boundary conditions of the findings (Eisenhardt, 1989; Yin, 1994). 

Each firm provided information on 30 projects. 

2.3. CASE SELECTION 

Organization theory recognizes that coordination and motivation are both problems of 

organization. However, much current literature seems to make an implicit assumption that the 

motivation problem is the more important of the two (Heath and Staudenmayer, 2000; Gulati et al, 

2005). Since motivation and coordination problems often occur together, empirically 

distinguishing between the two is not always easy -a finding well known since the study by 

Masten et al (1991). Assuming that motivation issues are generally less severe within firms than 

across them, (Williamson, 1985; Kogut and Zander, 1996) in this paper, I have specifically 

sampled projects to contrast situations where coordination issues are most salient (cell 3- within- 

firm, distributed) and compare them with cells where neither is a huge problem (cell 1- within-firm, 

not distributed), motivation is the big problem (cell 2- across firms, not distributed) and both are 

problematic (cell 4- across firms, distributed). 

Selection of cases for this study followed theoretical sampling (Eisenhardt, 1989; Yin, 

1994) and is displayed in Figure 2-1.1 wanted to interview project managers for either 

development or maintenance projects who had had experience in managing at least two of the 

modes of organizing projects on the 2X2 sampling frame as shown in figure 2. Based on these 

criteria, my prime contacts in both firms (who were at the level of country heads) nominated 

managers to meet with us. The managers were asked to think of two specific projects, from two 

different cells in the 2X2, and asked to describe the coordination mechanisms used, as well as 

compare the decisions made in the two projects. Data on the collocated projects were used for 

two purposes in this paper: (1) to understand coordination techniques frequently used in 

collocated projects and identify substitutes for those in distributed projects involving use of ICT 
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tools, and (2) understand if there were circumstances under which the lack of face-to-face 

communication in distributed settings is likely to be an insurmountable obstacle to coordination, 

that collocation is consciously selected to avoid such problems. 

Developers belong to SINGLE firm 
Yes No 

PROJECT 
PERSONNNEL 
COLLOCATED 
IN ONE LOCATION 

PROJECT 
PERSONNNEL 
DISTRIBUTED 
AMONG SEVERAL 
LOCATIONS 

CELL I CELL 2 
Projects in which all Projects in which all developers 
developers (and analysts) (and analysts) work in the same 
work in the same location, location, but some members are 
and all developers are employees of the vendor and 
employed by the vendor. others employees of the client or 

other firms. 
8 Projects 10 Projects 

CELL 3 CELL 4 
Projects conducted by Projects in which developers 
vendor where all and analysts work in different 
developers (and analysts) locations (project has both 
are employed by the onshore and offshore 
vendor, but they work from components) and some staff 
several locations (both members are employees of 
onshore and offshore) vendor, while others are 

employees of clients or other 
firms. 

23 Projects 19 Projects 
Total 31 29 

Figure 2-1: Project Sampling Strategy 

18 

42 
60 

Of the 60 projects studied, 5 were distributed, but not offshored. I initially sampled some 

projects to analyze if there were any differences in coordinating projects that were distributed but 

in the same country (such as New York and Colorado). Since projects that are geographically 

distributed within the same country typically do not face additional coordination hassles such as 

different cultures, legal frameworks etc., that offshored projects faced, I was interested in 

understanding if there were differences in coordination mechanisms. I did not find any differences 

with the 5 projects sampled, and therefore did not pursue this further by sampling more projects 

that were distributed but not offshoredlo 

I interviewed 32 project managers about 60 development and maintenance projects. To 

understand how ICT's are used to coordinate software development and maintenance activities 

across locations, project managers are the most relevant expert informants for the following four 

reasons: 1, Project managers make the decisions at the project level regarding the ICT tools and 

10 In this dissertation, distributed and offshored are used interchangeably henceforth. 
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artefacts that will be used in the project and the developers and other project members take their 

requests for additional tools or the problems they are facing with their current too[ sets to these 

managers. While managers are obliged to work within the overall firm policies and the budgets 

they are allocated for tools, at the project level they still remain best informed on what tools are 

used, what their constraints are, and what new ones may be needed from an overall project 

perspective. 2, Project managers are the one source that can provide information on the entire 

lifecycle of the project, from the architecture phase through development and change requests 

phase and delivery. Therefore, they do have actual insights into how developers and other 

project members behave. 3, in offshored projects, the project manager or the location team lead 

are the two people who have a unique insight into the overall coordination problems faced by the 

project as a whole. They interact with the developers, analysts and testers on an everyday basis 

and observe/monitor their interaction and therefore can provide us with valuable and holistic 

information in this regard. 4, in several cases, the project managers had been developers or 

analysts in previous projects and have risen through the ranks to become managers. This 

enables them to understand and appreciate the tasks done by the developers. 

The impact of different coordination practices on both development and maintenance 

projects were studied. Development projects are those where a client organization hires a vendor 

to create new software to provide some specified functionality. Development projects typically 

involve novel tasks and unique situation based requirements and may be more prone to the need 

for collocation since the client and vendor have to negotiate to arrive at a joint understanding of 

what the requirements are and how best to satisfy them. They are especially susceptible to 

changing requirements, as well as unknown interactions between components that only come to 

light at a later stage. Maintenance projects on the other hand involve ongoing support and 

upkeep of pre-existing software and systems. Maintenance projects may not require as much 

creative effort in design as development projects, but they do involve complex coordination events 

around the need to quickly resolve problems with systems that are critical to the organization. 

Apart from ensuring variation in the degree of collocation, projects were sampled such that there 

was variation in technological complexity and project size. 
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2.4. DATA COLLECTION AND ANALYSIS 

In this study qualitative data analysis techniques suitable for case based research 

(Strauss and Corbin, 1996; Miles and Huberman, 1994) were used. I first contacted managers in 

these two organizations with whom I had previous ties, explained my interest in studying 

coordination techniques in software projects and requested them to recommend and arrange 

meetings with appropriate project managers. The interviews typically lasted between 60 and 180 

minutes. 28 of the 32 interviews were recorded (with permission from the respondent), and I also 

took extensive notes during the interview. In many instances the respondents drew diagrams and 

charts on a white board to explain concepts around which clarifying question were asked, and 

also provided me with copies of documents, slides and templates that were used in their firm. 

The study was conducted in the following phases. In the first phase, I conducted 

preliminary interviews with four project managers in order to identify the issues and phases to 

focus on in the main data collection phase. I used this data was used to familiarize myself with the 

setting and the jargon, and was not used in the data analysis presented here. Questions in this 

phase were open-ended, and directed toward coordination issues in software projects. By 

analyzing these interviews I settled on a small number of coordination events (Hutchins, 1995) on 

which to concentrate in subsequent interviews. 

Apart from ongoing coordination in the development phase, where the bulk of coding was 

done, the two coordination episodes chosen were the decision on the software architecture that 

was used to organize the project, and the mechanisms used to resolve change requests as they 

arrived. These specific episodes were chosen primarily because they are the major episodes 

during which coordination becomes very important for success of the project. At the architecture 

phase, the project team needs to decide on the principal modules in the project. Hence, it is very 

important at this point to decide on how best to divide the project so that any subsequent changes 

does not entail a major effort in rework and reorganization. This is especially important for this 

study, since distribution/collocation decisions are also made at this stage, and the code 

architecture is the vehicle by which the work could potentially be divided among locations such 

that there is minimal interdependence between them. In most large projects, there is a testing 

phase to check if the software is performing to specifications, and any errors as well as additional 

requests for functionality are presented as change requests to the development team. At the 

28 



change request phase, any large changes to the existing software has the potential to cascade 

into multiple modules and create unforeseen problems unless its impact is clearly analyzed and 

understood, and mitigating steps taken to limit its influence. Such tasks need coordinated action 

in both understanding the nature of impact the change might have and proactively seeking to limit 

its influence from cascading in unforeseen ways. Therefore, these two points are akin to the 

coordination episodes Hutchins studied such as aircraft landing or ship returning to port (Hutchins, 

1995). Another major reason to study these two episodes apart from ongoing development was 

because they are sequentially separated in time, such that the major actors have more and more 

information about the interdependencies in the project. Based on this pilot study, I prepared a list 

of questions to act as a guide to semi-structured interviews with software project managers in the 

subsequent phases. The interview guide is provided in appendix 1. 

In the second phase of data collection, I interviewed a set of managers about their 

experiences in specific (named) projects that they were involved in across at least 2 cells in the 

sampling design. These managers were identified by the "sponsors" in the organizations and 

were contacted with a short statement of the purpose of the research and a list of the type of 

questions that will be asked in the interviews to help the managers prepare and also assemble 

secondary material for the interview. The list of project managers and the projects they spoke 

about are provided in appendix 2 and appendix 3. The projects that were distributed, but not 

offshored in both tables are shown highlighted. 

The interviews in this phase followed the interview protocol that was prepared. Apart 

from recording these interviews with permission, the researchers took notes, which were typed up 

within 24 hours of the interview along with any field observations. Some project managers were 

contacted again, either in person, on the phone or by email to improve my understanding and 

resolve any inconsistencies. 

In the third phase the analysis of the evidence proceeded by iteration, and proceeded in 

tandem with the second phase. Table 2-1 describes the process of case write up and analysis 

that I followed in this project. Both researchers read the interview transcripts and discussed 

emerging ideas and themes that were subsequently incorporated in the additional interviews to 

gain more data. Specifically, I followed the flip-flop technique and the far-out comparison 

technique (Strauss and Corbin, 1996) to enhance theoretical sensitivity. For example, project 
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managers of distributed projects were asked to reflect based on their experience how this 

particular project would have turned out had it been collocated. Managers with collocated 

projects were asked to reflect on the distributed scenario. Projects involving multiple firms were 

asked to reflect on how things might change if the whole project was done in one firm, and vice 

versa. As theoretical categories emerged, I incorporated them in subsequent interviews to 

achieve greater understanding of these concepts. For example, I was unaware of a category of 

tools called "workflow" tools - after I encountered these tools in two projects, I specifically asked 

managers in subsequent interviews about these tools. 

Table 2-1: Description of Analysis Phases 

Case Write up Application to Case 
Outputs 
Level 1 Each project, based on the interviews was written up into a case study, 
(Descriptive describing the characteristics of the project, the architectural decisions to 
Case) determine modularity, and the coordination episodes involving development 

and change management. 
Level 2 * The focus was on how projects achieved coordination. 
(Diagnostic 0 The data was broken down into the following key dimensions: 
Case) 1. Steps taken to achieve modular solutions across locations, and any 

constraints to achieve such solutions. 
2. Steps taken to achieve rich communication across locations, and any 

constraints to enable such communication. 
3. Extent of communication using poor media across locations 
4. Any other solutions to achieve coordination 

Level 3 In-depth content analysis of data in the three categories of coordination 
(Theoretical 0 Multiple iterations through the "other" coordination mechanisms to identify 
Case) common threads and note differences 

" Iteration through the cases to reduce variety and develop theoretical clarity 
" Preparation of analytic displays, check list matrices etc., especially with 

respect to project descriptives (such as size, complexity, performance) to 
understand boundary conditions 

" Iteration of comparison between collocated and distributed projects to 
understand similarities and differences 

" Comparison of three emergent coordination techniques (Modularity, 
communication and common ground) to understand micro-mechanisms 
and develop theoretical underpinnings 

" Link to broader literature on coordination in organizations, virtual teams, 
distributed projects, media richness, and global firms. 

The objective was to understand the properties of particular coordination mechanisms, 

the specific role they played in the project and the tools that instantiated these mechanisms in the 

projects, and remain sensitive to the importance of mechanisms in different phases of the project. 

Once the major conceptual themes were identified from the content analysis, the interview 

transcripts were read and reread to link the evidence to recurring themes and to understand the 

relationships between the themes. Finally, the emerging framework was compared with 
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previously identified theories to understand how the data fits in the literature, as well as discuss 

these findings with some managers not interviewed as part of this project to gain external validity. 

In the next chapter I present my findings from this qualitative study regarding how 

distributed projects are coordinated. 
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CHAPTER 3. QUALITATIVE STUDY - FINDINGS 

The sample of projects I studied is classified according to their distribution across 

geographic and firm boundaries as shown in Figure 2-1. In this sample of 60 projects, 42 projects 

were distributed across two or more locations and 18 projects were conducted wholly from a 

single location. I use the data from the latter to contrast organizing in distributed and non- 

distributed settings. While 31 projects were conducted within a single firm, 29 projects involved 

multiple firms, providing us the opportunity to study the impact of firm boundaries on coordination 

in a distributed setting. I first concentrate on how projects are coordinated across geographic 

distance, and then study how they are coordinated across firm boundaries. 

Before discussing these findings at length, I quickly show some descriptive statistics 

regarding the projects in my sample. Since I adopted a multiple case study approach involving 

theoretically sampled projects, I wish to quickly consider whether I am warranted in comparing 

projects that are distributed vs. collocated. For example, distributed projects might be smaller or 

simpler, and therefore coordinating such projects might be inherently easier to accomplish. In this 

sample distributed projects were likely to be larger and more complex than collocated projects. 

However, distributed projects have comparable performance with collocated projects. These 

results suggest that comparing these projects is likely to be valuable in understanding how 

distributed projects are coordinated. I discuss these "naYve nulls" in Appendix 4, since they are 

not part of the theoretical core of this research. 

Guided by my understanding of prior theory (as shown in Figure 1-1) and reading of the 

empirical literature on coordination in OSS, I began by exploring interdependence and modularity 

concepts in this setting. As argued earlier, if offshore development projects manage to modularize 

work to the extent that interdependence across locations is small, then coordination in distributed 

projects is easily achieved. 

3.1. THE (NON) USE OF MODULARITY 

Table 3-1 provides information regarding the degree of interdependence between 

locations for the offshored projects in the sample. Example quotes that show how 

interdependence across locations is coded from the interview data is presented in Table 3-2. 
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Table 3-1: Interdependence Across Locations for Offshored Projects 

PROJECT SIZE 
SMALL I MEDIUM LARGE Totals 

DISTRIBUTED 
PROJECTS 

High Interdependenc 2 10 26 38 
Low Interdependence 1304 
Votals 13 26 42 

Table 3-2: Mapping Interview Data to Location Interdependence 

High Interdependence across locations Low Interdependence across 
locations 

Example Manager 8, Project 15, Integrator Manager 10, Project 19, Integrator 
Project 
Example The basic business process is to have a Between the Canadian team and the US 
Quotes basic build at the HQ site (the US in this development team there were two 

case) - make this the base called "Gold separate technologies so there were no 
Build", then customize for each country code contention issues. 
based on modifications to the gold build when changes were made that affected 
while remaining in full compatibility with both pieces of the technology [in US and 
the basic structure. Canada], they [were] implemented 
The custornizations are built on top of the according to some coordinated schedule 
gold-build - so the country customizations 
has to closely involve the gold build in HQ 
- this strategy does not always work, for 
example of Brazil [where fundamental 
requirements challenges forced heavier 
custornizations, and heavy need for 
interactions] 

Example Manager 31, Project 58, Process Master Manager 21, Project 40, Process Master 
Project 

We have people working from both onsite The product architecture was fully 
and offshore on the same components. decided by the team collocated in 
Say, if ten methods are to be developed [location]. ... This is set in stone and we 
in a component, we explicitly state who is do not make architecture customizations 
going to work on which method. So for particular clients. [Only low level 
during the development phase there will features will be customized]. 
be only one person working on a 
particular method, but then is the Very good documentation exists for this 
integration test, ok. What happens is a product. Any customization requests are 
developer might find an effect on a done during a visit [collocated] ... The 
method, the same method might have an implementation is done onsite by the 
effect that somebody else is trying to fix. onsite team. Since the core team travels 
[since the methods are within the same from [location 1] to [location 2] they take 
component, they depend on each other? care of all issues there with minimal 
Yes. ] interaction from [location 1] team 

Totals 38 4 

For the 42 projects in the sample that were distributed between two or more locations, my 

informants described 38 projects as having high interdependence between locations. Some 

examples of high interdependence include code modules in the offshore location that depend on 

code in the onsite location to access a legacy system, or change requests and bugs that affect 
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code in both locations, and developers from both locations coding in one module and making 

function calls to each others code. All 26 offshored projects that were described as large complex 

projects and were organized in a geographically distributed fashion had high interdependence 

between locations. 

In fact the respondents told us that typically projects were not organized to leverage the 

coordination benefits of a technological modular structure. There does not appear to be any 

difference in this regard between Process Master and Integrator. Figure 3-1 schematically 

represents the nature of interdependence in distributed projects. In other words, interdependence 

across locations remains significant and is usually as high as interdependence between modules 

developed in a single location. 

New York City 

ft_ 

New York City 

COLLOCATED PROJECT DISTRIBUTED PROJECT 

The rectangles represent code-modules. The arrows between them represent 
interdependence - the thicker the arrow, the greater the interdependence. 
Typically, within module interdependence is much higher than between module 
interdependence. In distributed projects, in general, the same module is worked on 
from several locations, leading to high interdependence. 

Figure 3-1: Interdependence in software projects: Distributed vs. Collocated projects 

It was not that the informants did not recognize the potential benefits of a modularity 

based approach to coordination- they did realize that if work could be split between locations 
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such that there is not much interdependence, or if interdependence is standardized, coordination 

will be much simplified. However, they did not adopt this strategy for several reasons. First, the 

technical architecture is usually specified to a large degree by the client. The client has various 

objectives, such as getting the latest technologies, harmonizing the architecture with their long- 

term vision for their system landscape and cost. Hence, the location/distribution decisions are not 

a big concern for the client in most cases, though it may be critical to the cost model of the vendor. 

As one manager expressed it, 

"At high level architecture, business impact is very high. Hence, only those non- 
negotiable considerations are important. For example, security in banks, availability 
of systems in this project. The location of personnel (distribution) is then tailored to 
the mandates of the high level architecture. " 

Manager 2, Project 4, Process Master 

Even when the client is almost fully guided in location decisions by the vendor, the 

existing system landscape of the client in the form of legacy or heritage systems significantly 

reduces the scope for opportunities to build modular systems. For instance, in maintenance 

projects the system already exists - its health is merely being maintained from a different location. 

In development projects, the existing system landscape or legacy considerations, availability of 

software licenses from client, need to use strategic partner's products and regulatory 

considerations significantly constrain architecture decisions. As a manager reported: 

"Architecture decisions were outside our control in this project, since this was 
customizing a 3rd party vendor's product. This is a 3rd party software product that the 
client had customized extensively for its purposes over the years. However, the basic 
architecture remains that of the product as sold. This project started with all [vendor] 
personnel located onsite. But [the client] began a major cost cutting drive, and 
changed this T&M (time and materials) project to a fixed price contract with the aim of 
reducing costs. To keep the contract we had to bid as onsite/offshore model and shift 
work offshore" (but could not partition modules that way). 

Manager 7, Project 14, Process Master 

The sample includes 12 maintenance projects, 7 of which are distributed, and whose 

architecture is a given. In the rest of the 48 development projects, managers reported that for 30 

projects there was no relation between the architecture decision and the location distribution 

decision, and in another 9, though managers tried to attempt some modular architecture design, 

their ability to do so was severely constrained by other factors. Even when the architecture is 

changed in the middle of a project (which in itself is a rarity), coordination by modularity 

considerations seem to play no role. As one manager commented: 
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"For this project, there was a dramatic change in the architecture midway through the 
project. Certain technical assumptions were made that drove the initial work on the 
project. However, in the design phase the team found that the assumptions were 
wrong. This led to a complete re-think on the architecture of the system. However, 
the team structure itself or the distribution of work among locations did not change. " 

Manager 10, Project 19, Integrator 

As the above quote illustrates, there does not seem to be much relation between 

technological architecture and distribution decisions. The evidence suggests that distributed 

software projects typically have high interdependence between locations, which is not 

standardized, and hence are not coordinated by creating non-interdependent technological 

modules. 

3.2. THE (NON) USAGE OF RICH MEDIA ICT TOOLS 

My findings regarding the non-use of code-modularity and technical interfaces in 

partitioning the work by location suggest that the offshored software projects in this study typically 

faced high levels of interdependence between locations. This should imply extensive reliance on 

ongoing communication across locations in order to coordinate interdependence (Figure 1-1). In 

offshored projects given the infeasibility of real face-to-face conversations, an analysis of the use 

of Information and Communication Technology (ICT) tools as direct communication channels is 

appropriate. 

ICT based communication is defined as communication across locations that is facilitated 

by technologies such as telephone, Email, Instant Messenger (IM), Desktop sharing or electronic 

whiteboard facilities such as NET Meeting or Live Meeting, Videoconference, and Web Cams 

(Kraut et al, 2002). These ICT tools could be classified on the basis of the richness of 

communication they enable as shown in Error! Reference source not found.. Most researchers 

hold face-to-face communication as the gold-standard for media rich interaction. Under 

conditions of low analyzability and low familiarity between interacting individuals, such as those in 

different locations, tools that provide high visual and social cues (or high bandwidth tools) are 

considered very important (Rice, 1993; Kraut et al, 2002). 

36 



High 

SYNCHRON) 

Lbw 

Instant 
Messen gJelep hone ýace-to-Face 

communication 
0 1) Conversation Video (42) Conference 

(2) 
NET Live 
Meeting Meeting 
(8) (1) Web-Cam 

Email Voice 
(42) Mail (42) 

bý. Low BANDWIDT 

Synchrony: The ability to interact in real time and receive immediate feedback 
Bandwidth: The ability to receive non-verbal cues (such as visual, status-related, 
contextual etc. ) 

Figure 3-2: Distribution of ICT tools in the Media Richness Space 

In offshore software services, given the constraints on face to face communication due to 

geographic dispersion, usage of rich media ICT's (such as Videoconferencing, computer 

conferencing, NET meeting, Live meeting) is likely to be widespread, in order to substitute, 

however imperfectly, for face-to-face communication. The importance of videoconferencing has 

been documented in other distributed technology settings. For example, Friedman (2005) 

describes the collaborative work between Boeing in the US and the firms it has outsourced work 

to in Russia in airplane designs. 

"Boeing has set up a 24-hour work day where they just pass their designs back and 
forth from Moscow to America ... There are videoconferencing facilities on every 
floor of Boeing's Moscow office, so engineers don't have to rely on email when they 
have a problem to solve with their American counterparts. They can have a face- 
to-face conversation" (p 195). [our emphasis] 

Some of the software projects I studied had set up 24 hour work days that rivalled the 

complexity of this work. However, in this sample of 42 distributed projects, only 9 used any kind 

of rich ICT based communication tools to aid software development or maintenance (Error! 

37 



Reference source not found. also indicates the number of projects that used each set of tools). 

Of these nine projects, seven used NET Meeting, one used Live Meeting in addition to NET 

Meeting, and only two projects used videoconferencing. Interestingly, of the 9 projects that used 

rich media, 8 were from Integrator, only 1 from Process Master. Example quotes that show how I 

coded use of these ICT-communication tools from the interview data is presented in Error! 

Reference source not found.. 

Table 3-3: Mapping Interview Data to ICT-Communication Tools Use 

Tool Example Quotes from Example Project Total 
Email Multiple tools like emails, phone conferences, Instant Messaging All 

communication, face-to-face meetings were all used (face-to face 
meetings among the collocated team members mainly) [Manager 10, 
Project 18, Integrator] 

Telephone Team members contact each other by telephone across the locations. All 
[... ]Communication is important among the locations. The folks in 
[loationl] are going to work the central time zone, and in [location 2] 
they're not off by a lot from a time zone perspective, the team went out 
with the transition to daylight savings time are not, from central time 
zone where I am, two hours difference, four hours different. That's not 
a big deal, [location 3] is in the central time zone also. [ ... ] It's a good 
way to collaborate Instant Message and then apply phone calls 
[Manager 5, Project 10, Integrator] 

Instant Other collaboration tools we've used the instant messenger known as 11/42 
Messenger [NAME]. Our requirement [for vendors] is that people either have an 

Instant Message screen name or work within our firewall they use 
[NAME]. And now we're just getting the [location] team but the other 
folks use it all the time. I use it I don't know how many times a day 
with team members around the world. If I need something from the 
delivery leader down in [location], I easily can [instant message] her 
and can get an answer instantaneously, unless it's a real complex 
issue, but as a mechanism just to get a quick status on something or 
just to make them aware of an issue and it's a lot more effective than 
email because I think that everyone's now getting overloaded with 
emails. [Manager 5, Project 10, Integrator] 

Net Meeting/ We used several tools and artefacts to help coordination in this Net: 
Live Meeting project. These include Email, configuration management tools, Net 8/42 

Meeting, Live Meeting, Instant Messenger [Manager 15, Project 29, Live: 
Integrator] 1/42 
Phones, I would say they do if there was a need to be on the phone 
but from what I've seen is especially early on in these projects it's a 
NET meeting or some kind of MIND meeting capability where it allows 
people from different networks to talk to each other. [Manager 5, 

_Project 
10, Integrator] 

_ Video [When asked if project used video conferencing] Yes, yes, yes, was 2/42 
Conferencing the, the first, let me say in, it's possible and usable to have conference 

by phone, but to do, to have an efficient, an efficient conversation by 
phone with multiple people involved, need, let me say an education to 
manage this kind of device in this way because it's very difficult to, but 
it could be, could be a way. Videoconferencing is, because you see 
what the other people are doing so if they want to talk or if they are 
asking for something, it's more clear, and you have also the possibility 
to look in the eyes of the people involved in order to reach their 
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commitment and things like that. It's different, it's a plus, the 
videoconference is [Manager 25, Project 47, Integrator] 

Even more surprising, the low usage could not have been due to the lack of access or 

familiarity to such tools. NET Meeting and Live Meeting are readily available and arguably, IT 

professionals are the ones most familiar and comfortable using this technology. However, 

managers found them to be rather inconvenient and not as useful as expected. As a manager 

from Process Master told us: 

We do not have instant messenger or videoconferences, no. That (using net 
meeting, IM) is against the client's security policy. I don't, see why it will be helpful, 
basically, we don't have the same time [zone], I don't think it will work in my 
project. 

Manager 31, Project, 59, Process Master 

Another manager from Integrator told us that their team abandoned using Net Meeting 

after initially trying it. 

We used net meeting, we haven't used it for a while, they are not that useful, we 
typically used it for project reviews or code reviews, remote code reviews, 
installation issues, those kinds of things 

Manager 11, Project 21, Integrator 

For video conferencing, data bandwidth could not have been the constraint, because 

these companies have high capacity leased lines for carrying data and the cost of the equipment 

pales in comparison to the budgets and the complexity of some of these projects. Nine interviews 

with Process Master were conducted at their offshore locations, and all of these facilities were 

equipped with video conferencing equipment. However, they mainly used these facilities for 

internal meetings, sales presentations, and impressing potential clients with the technology 

available at their disposal, but said that they never used them for project related discussions. Of 

the 22 offshore projects in this sample, Process Master used rich media in only one project for 

software development. 

Thus, distributed projects in offshore software services delivery typically did not use rich 

media tools such as videoconferencing or computer conferencing facilities, even when such 

facilities were readily available, relying instead on lean communication tools such as telephone 

and email. Even the use of Instant Messenger was rare, though the respondents typically agreed 

that it was a very convenient medium because it allowed multi-tasking (i. e., answering something 

while on the telephone) and had lower psychological cost ("you can ignore an IM when it comes 
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at an inconvenient time, it is very hard to ignore a ringing telephone" Manager 5, Project 10, 

Integrator). Only 11 projects in the sample used other low bandwidth tools such as Instant 

Messaging. Of these 11,10 were from Integrator, where the firm had invested in creating a 

proprietary messaging system to be used within its firewall. Interestingly, of these 11 projects, 7 

also used NET Meeting or other rich media. 

Instead, the media of choice for conducting the bulk of coordination across locations in 

offshore software services delivery was email, supplemented by scheduled telephone 

conversations. Why do such relatively poor media play a dominant role in coordination, even 

when relatively richer media are available? When asked about the non-use of richer media, and 

their reliance instead on poorer media such as email and telephones, managers suggested, 

intriguingly, that "those were enough". 

To be sure, there are practical constraints unconnected to cost or availability to using 

richer media in offshore software services. High synchrony media such as telephone and instant 

messenger, as well as some of the high bandwidth media considered earlier, such as 

videoconferencing and computer conferencing require co-presence, i. e., they require that all 

parties to the communication be available simultaneously. This is usually not possible in SSO 

projects where teams work in different time zones. 

For example, those working in India and the US Central Standard Time are 10.5 hours 

apart and have no overlap on an 8: 00 - 17: 00 work day. In the sample, one project required that 

the offshore office work nights, at the same time zone as the US (for Integrator), while two others 

requested an extended day to have one-two hours overlap (one each in Integrator and Process 

Master). 18 of the offshored projects worked with almost no overlap in normal working hours, 

while 6 more projects had limited overlap". In these cases, special arrangements were made for 

co-presence, such as pre-scheduling telephone calls. This limited the usefulness of telephones 

and instant messengers as tools to achieve coordination by allowing "spontaneous" 

communication. This limitation is especially relevant for Instant Messaging, since the greatest 

utility of that technology is the perceived spontaneity with which communication can take place. 

III made the decision to include those projects with 3-hour time difference, as between EST in 
New York and PST in California, as having a large amount of overlap in normal working hours, 
and therefore allowing unlimited opportunity for spontaneous communication using ICT-tools. 
This, we believe is quite a conservative estimate of the available co-presence in the projects. 
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And surprisingly, even when special arrangements were made, they were not always used. In the 

words of one manager: 

We designated a person to be "on-call" in each location. They carried a mobile 
phone and were required to be available to answer any questions that might arise 
during the course of work in another location. However, this resource was hardly 
used. 

Manager 8, Project 15, Integrator 

However, the managers did uniformly agree that both email and telephone calls were 

extremely useful to clarify information and check the status of each team. Tele-conferences were 

routinely scheduled to discuss project related matters. Interestingly, both the timing and the 

content of the conversations on the telephone especially were mainly scripted. These emails and 

teleconferences involve information transfer in the form of specific questions requiring specific 

answers, rather than unstructured joint problem solving. A manager recounted how 

teleconferences were used in his project: 

The London team will send a completed TIDS (a document) offshore. The offshore 
team will refer to all the documents in the repositories and their own knowledge and 
exhaustively complete the TIDS including all details. This will be emailed to the 
London team. In the teleconference very specific questions regarding the 
document will be raised and answered or become an action item for somebody to 
answer. 

Manager 6, Project 11, Process Master 

Thus the communication that did occur through email and scheduled phone calls between 

locations in the case of offshore software development tended to be highly structured - to obtain 

information such as clarifications on tasks, asking where a piece of information resides, keep 

specific members up-to-date etc. How could this "be enough" to coordinate the significant and 

changing patterns of interdependence typically found in software development (Kraut & Streeter, 

1995; Cataldo et al, 2006; Herbsleb and Mockus, 2003a)? 

Please pause to note here that lack of use of rich ICT communication tools does not imply 

that there was no need for coordination between onsite and offshore locations. These projects 

were characterized by important coordination episodes involving change requests, debugging and 

other maintenance issues that had to be jointly solved by onsite and offshore personnel. For 

example: 

This project was tailored to maximize reuse of existing code. However, it did not fit 
very well the clients needs [this was unanticipated by both client and vendor] and 
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later in the project the client insisted on adding another requirement. This needed 
very extensive interface development with all the modules both onsite and offshore 
that had to be designed and accommodated. 

Manager 6, project 11, Process Master 

These findings are quite puzzling. On the one hand, there is no evidence for the usage of 

modularity as a coordination strategy; this implies that there should be significant 

interdependence between locations, and indeed there is evidence of such interdependence. In 

prior work, rich communication is emphasized under conditions of such interdependence 

(Orlikowski, 2002; Hinds and Kiesler, 1995; Bechky, 2003). Even in the field of software 

development, Orlikowski (2002) emphasized the need for face-to-face interaction and 'tons of 

travel' (p259). Similarly, work on coordination between the assemblers and suppliers in the 

automobile industry has emphasized the heavy use of rich communication to achieve coordination 

- they frequently involve collocation of supplier and assembler engineers (Helper et al, 2000; 

Dyer, 1996; 1997; MacDuffie and Helper, 1999). Yet in the software development projects studied 

here, qualitative coordination either through rich or poor media did not seem to be an important 

coordination strategy. 

The unaddressed question is how is complex interdependence between coding locations 

apparently managed through fairly standardized and structured forms of communication? March 

and Simon (1958) clearly articulate the limits of standardized approaches to resolve 

interdependence and achieve coordination. In their words, 

"Interdependence does not by itself cause difficulty if the pattern of 
interdependence is stable and fixed. For, in this case, each subprogram can be 
designed to take account of all the other subprograms with which it interacts. 
Difficulties arise only if program execution rests on contingencies that cannot be 
predicted perfectly in advance. In this case, coordinating activity is required to 
secure agreement about the estimates that will be used as the basis of action, or to 
provide information to each subprogram unit about the activities of others. Hence 
we arrive at the proposition that the more repetitive and predictable the situation, 
the greater the tolerance for interdependence. Conversely, the greater the 
elements of variability and contingency, the greater is the burden of coordinating 
activities [p`180-1]. [our emphasis; emphasis in original] 

For software development teams, each project is essentially unique. Even if the firm is 

highly experienced in this type of project, there is no such thing as an algorithm to create code. 

There are always several aspects to a situation that cannot be completely anticipated in 

standardized documents (Adler, 2005). Managers repeatedly emphasize that not everything 
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about a situation that is necessary to write code can be captured in documents. Janicki et al 

(1977) eloquently describe the problems in creating 'perfect' documents: 

"Most of the bugs that delayed completion and led to unreliable products were 
caused by misunderstandings that would have been alleviated by better 
documentation. Since that time, "hundreds" of standards have been proposed; 
each was introduced to improve the consistency, precision and completeness of 
natural language documents. In spite of these efforts, documentation is still 
inadequate. Because of the vagueness and imprecision of natural languages, even 
the best software documentation is unclear. Because informal documentation 
cannot be analyzed systematically, it is usually inconsistent and incomplete as well". 
[p7l; our emphasis] 

Apart from the problems of documentation, software development is characterized by 

high novelty and variety, and one of those situations where the coder working on the code has 

much greater information about the nature of her work than the manager (Herbsleb and Grinter, 

1999; Herbsleb and Moitra, 2001; Adler, 2005; Xu et al, 2005). As Adler (2005) suggests, 

it notwithstanding the discipline created by process maturity, developers need to 
exercise considerable discretion in their work to ensure quality and efficiency" 
(p2l 2). 

In these situations, a stable pattern of interdependence cannot be defined, which is the 

pre-condition for coordination using standards (March and Simon, 1958; Mintzberg, 1980). 

One possibility of course, is that the respondents were simply mistaken; the low 

bandwidth communication tools they used were in fact "not enough" and this could have impaired 

project performance. However, this is not borne out by my qualitative impressions - it did not 

appear that offshored projects experienced worse performance than collocated ones. Note that 

respondents were often expressly comparing an offshored and an onshore project in the same 

interview, so that performance differences, if they exist should have surfaced. I also returned to 

the field some months after the interviews, to collect subjective data on performance for each 

project (in 30% of the cases from respondents other than the ones originally interviewed), and 

with requests to view internal documents pertaining to schedule and budget target achievements. 

These sources of data do not reveal any obvious differences in performance between onshore 

and offshored projects (further details in appendix 4). Could the offshored projects just have been 

smaller or. simpler than the collocated ones? There is no support for this notion either in the data - 

if anything, offshored projects tended to be larger than collocated ones, though comparable in 

complexity (please see Appendix 4 for details on these analyses). While this data cannot be used 

for a statistical assessment, it is certainly the case that multiple respondents assured us that they 
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achieved performance comparable with collocated projects, even superior performance in some 

cases. 

How can fairly standardized and structured forms of communication anticipate the 

novelties of the setting and result in coordination, especially within modules as seen in these 

projects? There are some clues in the differences between Process Master and Integrator in 

managing distributed coordination. First, Integrator projects seemed to rely more on ICT's (though 

of relatively low media richness) than Process Master projects. Second, of the 12 distributed 

projects that reported high levels of qualitative coordination, 10 are from Integrator, Process 

Master had only 2 cases of high qualitative coordination between locations. Thus, though on 

average coordination between locations is through fairly structured communication, this is truer for 

Process Master. What does Process Master have that Integrator does not, that allows the former 

to economize on unstructured coordination to a greater extent than the latter? 

I find a third class of coordination strategies that is neither modularity nor unstructured 

coordination - but a strategy to enhance common ground. Enhancing common ground acts as a 

substitute for rich communication and achieves coordination by allowing interdependent parties to 

largely anticipate others actions, and therefore achieve coordination with only limited, structured 

communication possible with poor media. 

3.3. COORDINATION WITH LIMITED COMMUNICATION IN DYNAMIC SETTINGS 

- TACIT COORDINATION. 

In this section I describe a set of coordination mechanisms used in software projects that 

are neither based on "plan" nor on "feedback". In general, these mechanisms enhance common 

ground to achieve coordination. Clark (1996) introduces the concept of common ground in his 

discussion of how people use language to coordinate. He defines common ground between two 

people as "the sum of their mutual, common or joint knowledge, beliefs and suppositions" (Clark, 

1996; p93)12. Clark explains the need for common ground in coordination thus: 

" This concept of common ground is closely related to the economic concept of common 
knowledge. Common ground defined as iterated propositions (Clark, 1996, p95) is exactly the 
same as common knowledge. However, common ground can also be defined from a shared 
basis or as reflexive. Clark suggests that common ground as iterated propositions is 
psychologically infeasible (p96). Aumann and Brandenburger (1990) similarly suggested that 
16mutual knowledge" which is identical to common ground reflexive is adequate for the economic 
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In any joint act, participants face a coordination problem: what participatory actions 
do they expect each other to take? To solve this problem, they need a coordination 
device - something to tell them which actions are expected. -Everything we do is 
rooted in information we have about our surroundings, activities, perceptions, 
emotions, plans and interests. Everything we do jointly with others is also rooted in 
this information, but only in that part we think they share with us. [p9l-92]. 

Common ground is this shared information that allows participants to anticipate each 

others actions and correctly interpret their communication. Clark's (1996) focus is on the use of 

communication as the vehicle by which common ground is built from which coordinated joint 

action occurs. Communication is a powerful coordination technique precisely because in most 

situations it is the quickest means of establishing the necessary common ground. 

Communication is often broader than verbal discourse; sometimes rich media are necessary to 

convey meaning that is not possible with just verbal cues. For example, use of the phrase "we 

are not in Kansas anymore " to symbolize a complete change in environment, is instantly clear to 

someone who has watched the movie "Wizard of Oz", but it is very hard to convey what it means 

verbally to someone for whom the movie is not common ground. 

However, communication is not necessary to achieve common ground if there is pre- 

existing common ground. Clark (1996) argues that common ground from prior knowledge arises 

from either categorization, such as based on nationality, race, gender, culture, profession, 

residence, hobby, religion etc., called communal common ground, or it could arise from prior 

interaction experience, called personal common ground. While communal common ground is 

created from knowledge of community memberships, shared expertise, human nature, and 

cultural norms and procedures, personal common ground is built on perceptual bases, salience, 

gestures and personal language. An example of communal common ground is that we 'stop on 

red' and 'go on green'. An example of personal common ground is that my friend and I always 

meet at a certain caf6 on a Saturday at 4: 00 PM. In both these cases, coordination does not rely 

on communication, but occurs based on common ground arising from pre-existing knowledge. 

Common ground arising from such pre-existing knowledge helps achieve coordination by 

providing the interdependent members the ability to anticipate each others actions. Both the 

examples mentioned above are instances of coordination that arise from anticipating actions. 

Schelling (1960) reports many instances where pre-existing common ground results in 

theories of coordination games and the more restrictive definition of common knowledge is not 
necessary. 

45 



coordination by anticipation of actions. For example, when two individuals quite unknown to each 

other are asked where they would meet at New York City, most mention Grand Central Station (or 

Trafalgar Square in London). 

Prior research also suggests that pre-existing common ground substitutes for or 

economizes on the need for rich communication to achieve coordination. It reduces both the 

volume of cues as well as the number of different types of cues needed for coordination. For 

example, Clark (1996) provides the example of an interaction between a customer and a store- 

clerk. The common ground between them in the form of location, timing, and the visual cues act 

as common ground that makes much communication unnecessary to coordinate (p3l-38; p5l-53). 

Similarly, (Krauss and Fussel, 1991) report an experiment where the researcher asks for 

directions to a landmark in Boston with a Boston accent and a 'rural Missouri' accent. The 

directions he received with the Boston accent were brief and practical for someone from the 

Boston area, while the directions received with the 'rural Missouri' accent were much more 

elaborate mentioning more landmarks. The perceived common ground, inferred from the accent, 

led the subjects to rely to a greater or lesser extent on communication. In short, common ground 

helps achieve coordination by two means: 

(1) It eliminates the need for communication by allowing anticipation of actions, as suggested 

by Schelling (1960). 1 call this the anticipation effect. 

(2) It enables thin communication - even limited volume or depth of communication carries 

much more meaning, and so economizes on the need for rich communication as 

suggested by Clark (1996) and Krauss and Fussel (1991) examples. I call this the 

interpretation effect, as common ground enables the interpretation of thin cues into thick 

meaningS13. 

Both the anticipation and interpretation effects economize on communication to achieve 

coordination. Common ground thus achieves "tacit" coordination as opposed to explicit 

coordination relying on ongoing, rich communication. Faced with interdependence, instead of 

relying on ongoing communication, individuals or organizations could alternately build common 

ground to achieve coordination. The practices and procedures that organizations use to build 

13 It is also known as the common language effect (Crawford and Haller, 1990). Arrow (1962) and 
Kogut and Zander (1992) discuss the coordination efficiency of a firm as a region of common 
language that allows for this interpretation effect, where thin cues result in thick meanings. 
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common ground is defined as tools for tacit coordination 

representation of the relation between these concepts. 

Figure 3-3 provides a visual 

Coordinated oordi nate 
Action Action To achieve coordination 

Effects of 
Common Ground That have these effects 

on interdependent units 

Common Ground I 
To gene rate these 
types of common 

Tools for Tacit 
io These a're the tools Coordination 

omanizations emplov 

Figure 3-3: Tacit Coordination Mechanisms 

In software services, the tools for tacit coordination that I actually observed in use were: 

the use of standardized processes for coding methodologies and documentation, staffing projects 

with personnel who have prior experience working together in other projects, use of technological 

tools that enable observing others actions across locations, and rotation of personnel between 

locations. These tools for tacit coordination achieve coordinated action among the groups of 

developers distributed between locations by generating three types of common ground: 

Procedural common ground, Cross-contextual common ground, and Interpersonal common 

ground. The tools act to create these three types of common ground to enable distributed 

locations to achieve coordination, both by eliminating the need for communication by allowing for 

anticipation of actions (the anticipation effect), as well as by economizing on the need for rich 

communication by enabling thin communication using poor media to carry more meaning than 

possible without common ground (the interpretation effect). Figure 3-4 shows these relations. As 
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seen from Figure 3-4, there is a many-to-many relationship between the tools for tacit 

coordination and the types of common ground that they generate. Table 3-4 and Table 3-5 

provide a summary of the effects of common ground, the relation between these effects, the types 

of common ground, and tools for tacit coordination along with examples. The next section 

explains how each of the three types of common ground is generated in software services 

organizations and how they help achieve coordination. 
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3.3.1. Procedural Common Ground 

Procedural common ground can be defined as the knowledge that interdependent 

individuals share about the procedures used by each other to make decisions regarding the joint 

task. When procedural common ground is available, interdependent actors are able to deduct the 

reasoning the other party will use to make a certain decision and hence anticipate it. Since they 

are able to make an informed judgement regarding the likely actions of the other party, they can 

adjust their own behaviour, leading to the anticipation effect. Knowing the reasoning the other 

person employs in reaching a decision also provides the ability to interpret any communications 

by trying to mimic the logic the other person follows. In economic game theory terminology, 

knowledge of others action premises is similar to common knowledge of rationality as well as 

common knowledge of decision procedures such as 'mini-max' or 'regret'. 

The tools for tacit coordination that give rise to knowledge of others action premises are 

standardized coding processes and rotation of personnel between locations. The tool that 

managers most frequently mention to achieve coordination between locations is use of 

standardized coding processes across locations, and by that managers almost always refer to the 

recommendations for developing software prescribed by the Capability Maturity Model (CMM). 

When asked about coordination, the managers immediately say, "We are at the CMM Level X and 

follow those recommended processes". Please see Adler (2005) for an excellent introduction to 

cmm. 

There are a few important things to note about the CMM processes. First, these 

processes do not change, whether the project is distributed or collocated - they are common to all 

projects regardless of their distribution level. Second, they are process standards, not output 

standards. Higher the maturity level of the organization, these processes are more rigorously 

adhered to in work. Third, the processes specify the format for interactions between individuals 

engaged in joint actions, such as what information should pass between them, that format such 

information should take (such as using templates, documents etc. ) Fourth, they also specify in 

great detail the actions of individual actors, even when removed from others. Finally, and 

crucially for our purposes, the whole CMM process exists in common ground in these 

organizations. 
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Let us consider a simple example to illustrate the above properties. For example, when 

implementing code using Java/JSP, many functions can be coded in two different ways: called 

'forward' and 'redirect'. The CMM procedures specify the format for 'interaction between 

individuals' even when developers are using 'forward' or 'redirect' on a random basis (3rd point 

above). However, in addition, CMM would specify that a// the developers for all the functions 

should use only one of these techniques. Either, everybody always uses 'forward' or everybody 

always uses 'redirect' (4th point above). CMM does not specify which one to use, the managers 

have to choose either 'forward' or 'redirect' for a particular project, and ensure that all developers 

know that everyone is using, say 'forward' (5th point above). 

These observations about standardized process specifications allows us to understand 

how they enhance common ground and help in achieving coordination, by both the anticipation 

effect as well as the interpretation effect. Orlikowski (2002) and Adler (2005) mention how 

adherence to a common process created a common vocabulary, common definitions of key tasks, 

and eliminating conflicting interpretations that smoothened interactions among project personnel. 

These authors suggest that constant use of the templates creates a commonly understood 

language for interaction that allows for coordination when communication occurs. I go a step 

further and suggest that processes help in "interpretation", i. e., minimize the volume of 

communication itself. This minimizing effect is achieved because of the use of common 

processes not only to transmit data, but also to perform the work, which allows the users to 

interpret and use the thin information they receive with no ambiguity. Let us consider a stylized 

example again. The word 'forward'could mean anything in the world, but because we all work in 

this firm, we have these four specific meanings for this word. Knowing the context of the 

communication allows us to reduce these 4 meanings to 2. This is my interpretation of Adler 

(2005) and Orlikowski (2002). 1 further suggest that since I know we are using the 'forward' 

technique in this project, I can use this additional information I have about how'you perform work', 

to interpret 'forward' with this one meaning of the possible two. A Process Master manager 

commented on how these templates makes interaction efficient: 

"the templates are very refined such that there is minimal ambiguity and need for 
communication, especially when used by our trained employees". 

Manager 4, Project 7, Process Master 
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Does this mean the documents are so detailed and include every possible piece of 

information? In my interviews, managers confirm again and again that documents cannot be 

written in such detail that there is no ambiguity of interpretation possible - essentially, they 

sugges , it s easier to write the code than to specify the coding requirements in such exhaustive 

detail. In the words of another Process Master manager: 

"it is going to be extremely difficult for us to give a program spec level. We can stop 
at class design, or object design, but beyond that level it is going to be extremely 
difficult. " 

Manager 23, Project 44, Process Master 

However, the previous manager claims there is no ambiguity in the documents. This 

means, the managers are not claiming that the documents are written to such fine and great detail 

that includes every possible bit of information. Rather, these comments suggest that what 

appears to an observer as thin and structured communication occurring using poor media, such 

as passing standardized documentation via email, is actually very rich from the perspective of the 

individuals that are engaged in the communication. This occurs not only because the 'template' 

that is emailed is common ground (as Orlikowski and Adler suggest), but also the process that the 

individual used to fill out the template is part of the common ground. In other words, CMM 

processes create knowledge of expected actions, which allows for the 'interpretation effect' - 

where scripted codes of the process convey rich enough information for coordination to occur. 

However, the fact that processes specify individual actions, not just joint actions, and that 

these specifications are common ground also allow processes to achieve coordination by the 

anticipation effect. For instance, consider the Java/JSP coding example presented above. The 

fact that the process specifies that all developers will develop all functions using the 'forward' 

functionality allows an individual coder to anticipate how a fellow coder will write a function, and 

hence write her own code to conform to this expectation. So, for example, if we have one 

developer coding the "clock" function and another coding the "global time zones" function, the fact 

that both know they will be using the 'forward' functionality allows them to write code that 

anticipates the other's code. For example, one manager from Integrator when talking about a 

poor coordination episode suggested: 

"Developers do not code to adhere to a standard; they code to get the job done. [In 
this project] there were sixty somewhat developers and they tried to use as much of 
their skill as they could, and therefore there's a lot of code that isn't similar in nature 
that should be similar in nature. ... Thus multiplicity of patterns leads to problems when 
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one developer wants to leverage code by another developer ... So I would probably, try 
and make sure there were better templates in place. " [our emphasis] 

Manager 15, Project 29, Integrator 

In the above quote, the template does not refer to an "interface" standard to pass code 

from one developer to another; it refers to the standards that a single developer will adhere to in 

his/her own work. These standards will not produce a single standard output, (in a way the output 

currently exists in terms of pieces of functionality), but it will enable another developer to write 

code that leverages pieces of someone else's code in the assurance that it was written a certain 

way. A manager from Process Master spoke about the exact same problem and how this firm 

avoided it: 

"In this technology there are many templates to code the exact same functionality. But 
this multiplicity of patterns will be come a problem later. We instead overlaid a higher 
level language that will force the developers to use a consistent pattern throughout .... In 
this project we had the time to design such a technical solution. Else, we would have 
imposed a process and spent resources monitoring to make sure it was followed. " 

Manager 23, Project 44, Process Master 

The greatest advantage of this type of standardization comes not from the ability to 

pass/interpret information, but from the ability to perform work (code in this case) in the certain 

knowledge that the interdependent other will work in a known way - and hence his/her actions 

could be anticipated and accommodated. The need to constantly check what the interdependent 

other(s) is doing becomes unnecessary. In the stylized Java/JSP example, there could be some 

functionality where it is more intuitive to use the 'redirect' functionality, but the firm might still code 

it using 'forward'. This is because, unless the developers believe that everybody will make the 

most effort to use 'forward' the anticipation benefits of standardized process will not apply. Hence, 

following the standardized CMM processes generates knowledge of action premises that leads to 

coordination by the anticipation effect. 

Processes however are not fool-proof, and can result in both anticipation and 

interpretation failures, especially in the context of two firms interacting with different processes. 

For instance, a typical example of coordination failure the respondents described is when a unit 

with low process maturity interacts with one with high maturity: the low maturity unit's processes 

are not well specified and adherence to them is not consistent leading to problems for the high 

process unit, even when both units are within the same firm. Since processes are a 'designed' 

tool that largely pre-exists in the common ground, changing it might prove expensive. In the 
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projects studied here, rotation of personnel is often used as a tool that relies on rich ongoing 

communication to generate adequate common ground to put processes in place where they do 

not exist to the desired levels of maturity. Often personnel travelled to get trained on the 

'methodology' the project uses, so that as a manager put it'the process could be nailed down'. 

These observations lead us to a new understanding of how process standardization leads 

to coordination. As March and Simon (1958) point out, process standardization is preferred to 

output standardization not only when outputs cannot be clearly specified, but also when 

successful resolution of interdependence depends on synchronization of activities. However, in 

the arguments of March and Simon (1958) and Mintzberg (1980), process standardization 

achieves coordination because some super-authority has worked out the over-all pattern of 

coordination and has specified a task-partition structure such that the overall objectives are 

achieved. That is exactly the reason why both these authors argue that standardization is unable 

to resolve interdependence under uncertainty. However, we are seeing something quite different 

here - where standardization of process does allow for successful coordination even under 

conditions of uncertainty/ambiguity. This is precisely achieved by the fact that the standards 

themselves are part of common ground. Because they are mutually known, it enables individuals 

to anticipate actions of others as well as interpret correctly their past actions, and hence leads to 

coordination in a decentralized way that does not involve the need for hierarchical intervention or 

rich communication, both of which are costly. 

3.3.2. Cross-contextual Common Ground 

Cross-contextual common ground is defined as knowledge interdependent individuals 

have about each others' locations. When Cross-contextual common ground is available, 

interdependent actors are able to understand the constraints of the other actors which will allow 

them to anticipate their likely actions and hence adjust their own behaviour, and interpret their 

communications in light of the context they are facing. In economic game theory terminology, 

cross-contextual common ground is similar to common knowledge of the payoff matrix in a "noisy" 

coordination game. The tools for tacit coordination that give rise to cross-contextual common 

ground are documentation that are part of standardized coding processes, technological tools 

used in the project and rotation of personnel between locations. While documentation provides a 

'historical' view of the context, technological tools provide a 'real-time' view. Rotation is used 
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when both the above tools are unsatisfactory as a means of producing cross-contextual common 

ground. 

The standardized CMM processes generate extensive documentation in software projects. 

Usually, software projects produce two kinds of documentation: legacy/environment 

documentation and project documentation. Legacy documentation provides information about the 

landscape involving other systems and applications within which the current project resides. The 

purpose of this documentation is to provide a snapshot of the other IT assets that the current 

project must deal with, such as develop interfaces to pass data back and forth 15 
. Project 

documentation provides information about the activities involved in the current project itself, such 

as requirements, high level design, the perceived interdependencies among modules, the detailed 

design, code plans, testing scenarios, etc. Documents thus enable generation of cross-contextual 

common ground. Documentation achieves the interpretation effect by allowing any 'thin' 

communication to be 'interpreted' in light of the documents that are available. Since the 

personnel in the different locations know about the constraints of the actors in the other locations 

(based on the documentation), they can anticipate possible the actions and hence adjust their 

own actions. For example, in one of the projects implemented by Process Master for a financial 

services firm, and was distributed in New York City, London, and India. When requests for code 

changes arrived from New York, they are particular to New York - the New York personnel did 

not know anything about London. However, based on the documentation, the personnel in India 

could analyze how these requests will affect London and hence could code taking care of these 

spill-over effects, anticipating the changes required in London. Thus cross-contextual common 

ground from documentation achieves coordination by both the anticipation and the interpretation 

effects. 

Software projects frequently use technological tools that enable the actions of members of 

the project and the context in which they are taken observable to others, and every single 

manager interviewed remarked on the importance of these technological tools. These tools allow 

interdependent members to observe the actions of others, as well as the technological 

environments that form the context for their actions, thus creating Cross-contextual common 

ground. 
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The extent of adoption of these tools varied depending on whether the projects were 
collocated or distributed. While collocated projects typically only had configuration management 
tools as well as environments for code sharing, distributed projects typically had more 
sophisticated work sharing tools, many of them web-based tools for tracking and assigning work, 
querying other members, ability to identify previous owners of a piece of code etc. For example, 
a manager of a large world-wide distributed project in Integrator told us: 

"We have a web-based tool that has the ability to not only assign changes when they 
come in but also see how each person has worked on it, what they think the problems 
are and who they have routed it to. Developers have the ability to not only work on the 
code, but add notes/commentary as attachments that provide the others with more 
contextual knowledge that they can take into account in their work or further escalate it if warranted. " 

Manager 9, Project 17, Integrator 

The contextual knowledge from these tools enables coordination by mutual adjustment, 

since interdependent parties are able to observe others in real time without the need for actual 

communication, and especially eliminate the need for rich communication to keep track of and 

understand the nature of interdependence. A manager from Process Master shared another 

example of how cross-contextual common ground enabled by technological tools can achieve 

coordination by both the anticipation and the interpretation effect: 

"Our offshore team had access only to the secondary test tier [for this client]. The 
primary test tier was accessible only from onsite. When offshore code comes in, if 
something does not work, the onsite guys will test it in the secondary tier to observe its 
behaviour there and see how it changes from the primary tier. Based on that they will 
either get back to offshore or do the change themselves. It will be tedious to explain 
the primary tier's behaviour to offshore to get it corrected. " 

Manager 6, Project 11, Process Master 

Tools can build such real-time cross contextual common ground since they can easily 

display the technological context in which the work occurs in other locations and the constraints 

that these specific technological contexts place on the ability of the developers in certain locations 

for some types of work. This enables both anticipation as well as interpretation. 

However, technological tools that enable cross-contextual common ground to accumulate 

are not always available, especially when two firms are working together. Under these conditions, 

rotation of personnel between locations is used as the tool to generate this knowledge. A 

Process Master manager suggested: 

" The snapshot could change quite a bit - in many projects, surrounding systems may also be 
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So people were shifted form on-site to offshore on a regular basis - not because there 
was any need for knowledge transfer etc from onsite to offshore, but to observe how 
onsite worked. This rotation also helped people to retain knowledge within the project making it impervious to turnover. 

Manager 32, project 60, Process Master 

The above comment suggests that having developers with knowledge about the onsite 

and offshore locations is important for coordination. Hence, common ground formed by cross- 

contextual common ground allows for mutual adjustment between locations. 

3.3.3. Interpersonal Common Ground 

Interpersonal common ground is defined as knowledge individuals have about the 

preferences/ strengths/weaknesses etc. of each other. When interpersonal common ground is 

available, interdependent actors have knowledge regarding the likely actions of each other as well 

as knowledge of their personal vocabulary/communication styles that allows them to anticipate 

likely actions and interpret their communications. The tools for tacit coordination that give rise to 

Interpersonal common ground are staffing projects with personnel who have prior experience 

working with each other, technological tools used in the project and rotation of personnel between 

locations. While prior experience is a design choice, technological tools provides 'real-time' 

knowledge, and rotation is used when both the above tools are unsatisfactory as a means of 

producing interpersonal common ground. 

Some of the distributed software projects in the sample staffed them with people who have 

prior experience working with each other in other projects. Prior experience with each other 

provides personnel with information about the working styles, the preferences and the strengths 

and weaknesses of the persons, allowing them to tailor their interactive effort accordingly. The 

ability of groups with prior experience with each other is discussed in literature in the context of 

the importance of transactive memory systems (TMS) in achieving group coordination. Based on 

a series of experiments (Moreland, 1999; Moreland and Myakovsky, 2000), TIVIS is essentially 

described as "knowledge of who knows what" and achieves coordination by efficient task 

decomposition. The importance of prior experience and TIVIS even in software development 

teams is essentially thought to occur from task decomposition to experts (Xu, Yates and 

Orlikowski, 2005). 

undergoing reengineering, and hence their interaction with the current project could change. 
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This emphasis on task partitioning has led the TIVIS experimental researchers to choose 

essentially modular tasks, thus neglecting knowledge of how experts go about performing the 

tasks in their sub-modules with the aim of achieving easy integration. In my interviews, however, 

managers seem to emphasize the need for prior experience in achieving this integration. For 

example, a Process Master manager commented: 

"Experience helps because they have already figured out what they like and dislike 
about the other person, their strengths, weaknesses, how they are, likely to think 
etc.... In any project, team building is an important activity, where the team gets to 
know each others work styles etc. Some prefer structure, some don't, some prefer 
close management, some don't. If the staff has worked together before, the 
employees know these different preferences of members from before. [when no prior 
experience and distributed] employees do not have an understanding of the persons 
they are interacting with -do not know how the other person goes about working". 

Manager 2, project 4, Process Master 

The integrative component of transactive memory achieved by prior working experience is 

indicated by managers of both firms. Thus prior experience not only allows for efficient 

distribution of work, but also for efficient integration. This integration happens because the prior 

experience is in common ground - which allows members to anticipate the actions of each others 

and work around it. The following quote is from a Integrator manager, regarding anticipation for 

integration: 

"All the people in [this location] have worked together before. One of the out-of- 
towners used to work in [in this location] with us before, and he transferred to our 
team. So we knew who he was, and you know, we're looking for experienced people, 
he's a good guy, we worked with him before, let's go and get him, right? And that 
helps quite a bit, having that prior knowledge. [It was helpful because] we knew what 
his abilities were. He knew us, we knew him. " 

Manager 11, Project 21, Integrator 

Similarly, technological tools can generate Interpersonal common ground by the fact that 

one can observe what somebody else thinks is a problem, what they have done to resolve it and 

what they may be expected to do in the future. Tools enable the ability to see the actual artefacts 

produced by the others, which provides a good indication of what they are good at, what styles of 

coding they utilize and indication of how they are likely to react (create code) in future situations. 

This form of interpersonal common ground allows the interdependent users to anticipate and 

adjust their own work. 

However, both staffing projects with personnel with prior experience as well as relying on 

technological tools have their constraints. Software services is a highly specialized profession 
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with differentiated skills, and this shortage of skills does not allow managers the ability to have a 
team that has as much prior experience as they would like. Similarly, technological tools that 
enable such knowledge to accumulate are not always available, especially when two firms are 
working together. Under these conditions, rotation of personnel, where people work together for 

short period of time form the same locations is used as a tool to generate Interpersonal common 
ground. 

3.4. How FIRM BoUNDARIEs AFFECT GENERATION OF COMMON 

GROUND 

The prior sections considered how software services organizations deploy tacit 

coordination mechanisms to enhance common ground between locations. Is such common 

ground formed as readily across firm boundaries as they are within? Fortunately, I am able to 

provide some preliminary answers to this question, since in my sample, 31 projects were done 

within a single firm, and 29 projects involved participation by multiple firms. Successful collective 

action results from both successful coordination as well as cooperation (Simon, 1947; Gulati et al, 

2005). Since literature suggests that cooperation problems are in general more pronounced 

across firm boundaries than within, since firms have the ability to exercise authority (Williamson, 

1985), or induce greater shared identity (Kogut and Zander, 1992), 1 expect the impediments to 

collective action different (and potentially higher) across rather than within firms. 

The same theoretical priors are likely to hold regarding the distribution of work across firm 

boundaries as across locations regarding modularity strategy and the use of rich communication. I 

expect different firms will be responsible for different modules of work that have little need for 

unstructured coordination between them and that resolving any residual complex 

interdependence will occur by means of rich communication. I found that software services firms 

do not use these two strategies to coordinate across geographic boundaries, but rely on tacit 

coordination mechanisms to generate common ground. However, I find that software services 

firms do rely on modularity and rich communication to coordinate across firms. In general, the 

reliance on rich communication is much more than the reliance on modularity. 

Modularity Strategy: In the sample of 29 projects distributed across firms, I find that 19 

projects had high interdependence between firms, but 10 projects had low interdependence 
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between firms, as shown in the project table in Appendix 3. The managers suggested that same 

considerations that prevented the adoption of modular code-architectures across locations also 

prevented adoption of modular architectures across firms, though the firms made an effort at 

identifying modular code-structures to divide responsibility between them, in part driven by the 

desire to have cleaner contracts designating areas of responsibility. However, technological 

complexity of these projects, especially the need to integrate specialized knowledge held by 

different firms was the greatest contributor to high interdependence of code modules across firm 

boundaries. Other considerations managers mentioned include the inability to identify the best 

possible code modules in a short time span early on in the architecture phase, and the 

emergence of hidden interdependencies and additional requirements in the form of scope 

changes that led firms to have higher interdependence. However, in this data, the extent of 

interdependence across firm boundaries appears to be lower than across geographic locations 

within the same firm. What is especially interesting that potential modularity in the projects are 

exploited to specify work between firms, but it plays minimal role in partitioning work across 

locations within the same firm. 

Communication Strategy: One of the surprising findings in this analysis is the extent to 

which firms rely on rich face-to-face communication in order to coordinate across firm boundaries, 

given the complete disregard for it that I encountered in the earlier analysis. In my data, of the 19 

projects distributed across firm boundaries and geographic locations, I found that in 18 projects, 

the firm enclosed the geographic distance within itself. The only exception was the project that 

involved a large number of independent contractors who had very specialized knowledge and 

essentially worked from their homes on fairly standardized components of a 3rd party software. In 

general, both firms went to great lengths to collocate their personnel with personnel from other 

firms who also had a substantial portion of the project. A manager from Integrator gave us a rich 

example: 

"[This global project was driven by the team in the USA. However, a crucial software 
vendor for the project was located in Austria. ] The Austrian software supplier also had 
a small office of 2-3 FTE collocated with the core development team in the USA. 
Specific German requirements had to go to Integrator-USA team, passed to the 
Austrian team there and then conveyed to the Austrian developers in Austria. " 

Manager 20, project 39, Integrator 

Another manager from Process Master gave us another, equally bizarre example: 
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"For this client, we had responsibility for 4 areas, while another vendor had 
responsibility for 1 area. We located 1 FTE onsite to coordinate with the other vendor 
regarding the interfaces between our systems and theirs". 

Manager 7, project 14, Process Master 

Interestingly, in this example, the manager felt that the interdependence between these 

two vendor's systems was minimal, far less than what the firm coordinated between the client 

location and its offshore location for the systems it had responsibility for. The collocation of this 

FTE was not requested by the client either. 

Across Firm Differences: These findings suggest an additional research question. Why 

do software services firms emphasize rich communication to coordinate interdependencies across 

firms, when they have the ability to coordinate greater interdependencies by generating common 

ground without recourse to rich communication? My findings clearly show that firms generate 

common ground that allows for coordination across geographic distance within firm boundaries. 

What prevents such common ground from occurring across firm boundaries as well? This is 

clearly important for these firms, since collocation is costly - it erodes their ability to leverage low 

cost resources from offshore locations. 

The data suggests that while the common ground enhancers will lead to coordinated 

action by the anticipation effect and the interpretation effect, both within firms as well as across 

firms, the tacit coordination mechanisms that give rise to these common ground enhancers are 

more efficient within firms than they are across firms. The intuition regarding the differential effect 

of the tacit coordination mechanisms across firm boundaries can be seen from the discussion of 

the constraints of each of these mechanisms in generating the common ground enhancers. I 

discuss them in turn. 

First, the data suggests that standardized coding processes, the most important of the 

tacit coordination mechanisms suggested by the respondents are inefficient when applied to 

projects performed by multiple firms. This is mainly because the different firms have their own 

processes, and this lack of standardization does not allow procedural common ground to emerge 

that allows for knowledge of others'expected actions. For example, Adler (2005) comments about 

the CMM process, which is the most important of the standardized processes. 

11CMM belongs to a class of improvement approaches that focus on 'process' rather 
than 'people. ' It does not recommend any particular approach to organizational and 
behavioral issues: it focuses on the 'whats' and not the 'hows, ' leaving CMM users to 
determine their own implementation approach. " [p207] 
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Since each firm determines its own processes, these are determined with regard to the 

situation that firm faces, and are likely strongly influenced by path dependency. Though each firm 

does tweak its processes for each project, substantially changing the processes for every project 

will eliminate the coordination advantage of the ability to predict others actions due to knowledge 

of how the work is done. The examples presented above with different firms having differing 

processes level maturities earlier impede against coordination in this manner. The lack 

understanding of each others processes leads the coordinating firms to both anticipation and 

interpretation failure. The need to understand and interpret each others processes probably drives 

the large amount of collocation of personnel from different firms and the high degree of ad-hoc 

communication between them. 

This leads us to an understanding of how coordination occurs within vs. across firms. If we 

consider processes as the language based on which coordination occurs, the CMM processes 

are akin to a mandated artificial language that is kept in use within in a firm by use of 

administrative fiat. Since this language leads to coordination by means similar to the matching 

game, the boundaries of the use of this language will be identically determined with the 

hierarch ical/authority boundaries of the firm. If two firms need to work together on a project, 

however, they have to first invest effort in translating their firm-specific language for each other, 

possibly leading to an emergent language at the boundary. There is a tension in this situation - 

since for coordination advantages, each firm resists any changes to its own firm-specific language, 

while at the same time having to accommodate an emergent language at the boundaries. Unless 

authority allows the emergent language to spread sufficiently within the firm, common ground 

necessary to achieve coordination will be more efficiently generated within firm boundaries as 

determined by authority boundaries, and rich communication is necessary to coordinate across 

firms to compensate for this lack of common ground. 

Similarly, it is more likely for personnel belonging to the same firm to have worked 

together in other projects before and for this prior experience to generate interpersonal knowledge. 

When prior experience is lacking, achieving common ground by interpersonal knowledge is not 

possible, and hence greater reliance on qualitative coordination is called for. The tacit 

coordination mechanism that generates common ground in real time is subject to similar 
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inefficiencies when used across firm boundaries. In many cases, the firms involved in the project 

do not have common technological tools between them. Of the 19 projects that were distributed 

both across firms and across geographic locations, only seven projects reported having common 

technological tools, and of these in four instances, managers mentioned that they made an extra 

investment in ensuring common tools as a lesson learnt from previous experience. The lack of 

common tools hinders observability of actions, and hence hinders formation of cross-contextual 

knowledge. 

As suggested by the intra-firm projects, travel between locations is used to generate 

common ground in inter-firm projects since the efficiency of the other tacit coordination 

mechanisms are reduced. Five of the 19 projects that are distributed both across locations and 

firm boundaries reported high levels of travel, while only one of the 23 projects that were 

conducted by one firm across locations reported high travel. By high travel, managers imply 

consistent and frequent travel, not just personnel meeting each other occasionally, or travelling to 

other sites when they join the project. All the projects that reported high travel were also those 

that were large and complex projects with high levels of interdependence between locations. In 

interpreting these numbers, we should remember that this travel is in addition to personnel from 

the firms who are collocated, typically on the client site for the duration of the project. This 

suggests that in projects that involve multiple firms, initial common ground between the firms is 

quite low, and rich face-to-face communication is very important in building the requisite common 

ground. The collocation and the travel also indicates the difficulty in building such common ground 

across firm boundaries, especially when contrasted with the relative ease with which this happens 

across locations within a single firm. 

3.5. THE USE OF ICT - SAD TOOLS IN COORDINATION 

Since it is very difficult in the field to clearly distinguish between coordination by 

communication and coordination by common ground, I paid special attention to understanding 

how ICT tools are used to achieve coordination in distributed settings. Earlier, I have already 

documented the non-usage of rich ICT tools such as videoconferencing, Net Meeting etc. to 

achieve coordination in distributed projects. However, I do find that another class of ICT tools - 

called ICT-SAD (for software analysis and design) tools are used extensively to coordinate across 

locations. The CSCW literature has documented that one of the biggest problems in using ICT- 

65 



communication tools is their inability to generate "awareness" (Kraut et al, 2002; Olson et al, 2002; 

Gutwin et al, 2004). The ICT-SAD tools help achieve coordination across locations by generating 

cross-contextual common ground. Table 3-6 shows mapping interview data to ICT-SAD tool use. 

Table 3-6: Mapping Interview Data to ICT-SAD Tools Use 

Tool Example Quotes from Example Project Total 
Code we took advantage of the timing in India and the US, so we thought All 
Repositories we can have a twenty-four hour working, So whenever offshore 

works and the US sleeps, so we can have some overlapping 
sessions, some hand over sessions from onsite and offshore... When 
offshore gets that information, they'll start that, and we had one 
configuration tool for tracking what is done and what is not done, so 
through that, we had the VPN connection also from onsite and 
offshore, so that it is one place where the source code is available, it 
is not duplicated... so in that way we had a seamless integration of 
onsite/offshore working. [Manager 32, Project 60, Process Master] 

Configuration We use a tool called [name] - an automated tool for configuration All 
Management management - it's a set of tools so a developer is assigned a task, a 
Tools development task, they complete that task and then they know that 

the place that completed set of functionality in a particular area and 
they initiate certain processes which automate the delivery of that 
into the final application. [Manager 10, Project 18, Integrator] 

Workflow In this project we used a web tool for all those sort of like ... problem 18/42 
Tools resolutions, whether it be code, analysis, whatever, we used the 

same tool throughout [the project] that you could actually ... anybody 
who has a web tool could log their problem, you could get a status 
update, you could see when it was closed, when it was ready for re- 
testing, all of that sort of thing [Manager 9, Project 17, Integrator] 

Project managers suggest that relatively poor communication media like emails and 

scheduled phone conversations "were enough" because of the presence of another class of ICT 

based tools that I call ICT-SAD tools, which directly enhanced common ground across locations, 

enabling tacit coordination, by means of both the anticipation as well as the interpretation effects. 

Specifically, there were three types of ICT-SAD tools that achieved this - shared code repositories, 

configuration management tools and workflow management tools. These tools created common 

ground between locations by making the latest information regarding the specifications, code, and 

bugs in the project available to all developers across all locations simultaneously without the need 

for direct communication between them. As a consequence, engineers sitting halfway across the 

world were able to adjust their tasks - such as coding strategies and bug fixes to that of their 

counterparts in other locations - with limited communication. Creating this shared view of work 

throughout the project allowed developers to understand their role in the system - how they 

related to everyone else, and helped them to execute their tasks by taking others work into 
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consideration. These tools also prevented them in most cases from making coordination 

mistakes that would have ripple effects on other's work. 

Managers for all the 60 projects, whether collocated or distributed cited the importance of 

these three kinds of tools (code repositories, configuration management tools and work flow 

management), though all the managers, who compared collocated and offshored projects agreed 

that they were even more important in distributed projects than in collocated projects. The 

evidence provided was both positive and negative - how having them helped coordination and 

how not having them resulted in poor coordination. I describe how each worked in more detail 

below. 

3.5.1. Shared Code Repositories 

All managers emphasized the importance of having shared repositories that provided 

access to all project members with the latest versions of the code and the attendant 

documentation. It also provided members with a view of all the requirements and the history of 

the changes that a particular piece of code went though and the reasons for it, as well as any 

future modifications that should be expected. Most of this information would never be used by 

any given programmer; yet as one manager noted, having this common view of the 

documentation related to the project available for those few cases when it was necessary made it 

worthwhile: 

We have a twenty-eighty (onsite-offshore) split actually, a lot of investigation had to 
be done; the system was opened up to us, okay, so even though they were able to 
talk to the customers and we were sitting here, half of us were sitting here and we 
could look at the code, we could look at the communication that had gone on and 
turn it over to make certain decisions. The entire system was opened up to us ... so 
the documentation helped us get an immense understanding of the system [offshore]. 

Manager 22, Project 42, Process Master 

This manager suggests that offshore access to extensive documentation and code about 

this system enabled offshore developers to understand the behavior of their on-site counterparts, 

and make decisions regarding what should be done offshore that dovetails with the action that 

occurs onsite. In contrast, the coordination problems caused by the lack of current information in 

shared repositories were noted by another manager: 

"[Common repositories] helps everybody to know where they are. However, 
suddenly the USA team stopped using the repository and that caused a lot of 
problems. We did not know what they were doing. Tools were used, but not fully, 
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sometimes documents were stored in local drives, mainly because they [USA team] 
did not want to spend the effort training to use these tools". 

Manager 20, Project 39, Integrator 

This manager told us that this lack of common ground between sites had a significant 

negative effect on this project's outcomes, especially due to the inability to define requirements in 

each location that were aligned with the decisions taken in other locations, as well as mismatched 

code that did not integrate well. In this project, the lack of documentation regarding the needs at 

all the sites hampered the analysts from having a holistic picture as they captured requirements 

and created use cases. As the analysts wrote the use cases that documented their requirements, 

they could modify the use cases appropriately that brought out, for example, the unique German 

needs for this project, while taking into account the needs of USA based users as well. When the 

German analysts do not have information regarding the needs of the USA team, their use cases 

can only reflect their own understanding of just the German needs, which may conflict with the 

USA needs and hence confuse the developer. 

3.5.2. Shared Configuration Management Tools 

Managers for every single project in the sample cited configuration management tools as 

being critical to coordinating work across locations. Examples include source control and source 

code revision managers such as Polytron Version Control System (PVCS), software configuration 

management, configuration builders etc. Configuration management enables developers in all 

locations to (a) always access the latest code and functionality from other developers that they 

might need for their own work (b) prevent developers from inadvertently changing or removing the 

work of another developer by accessing the same module at the same time, and (c) embody the 

structure of the design by tracing the modules and the relations between them and making that 

structure explicit - so developers have a very good idea of who/what they are interdependent with. 

In general, these tools achieve coordination by making it very hard for the developers to 

make genuine mistakes such as modifying someone else's code inadvertently or giving the same 

name to two programs (which is not a trivial problem in a system that contains thousands of 

programs). They also help in correcting errors quickly when they occur since they trace the 

dependencies between one module and another. In this sense, these tools represent the exact 

opposite of the modularity approach; rather than minimize interdependence across locations, 
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these helped developers explicitly take them into account, but without the need for ongoing 

communication among themselves. 

In principle, shared repositories and configuration management tools function similarly. 

The key distinction is that shared repositories are more current, are more extensive and have 

more "future" related information. Shared repositories are more important in the beginning and 

the main development stages of the project while configuration management tools are more 

important at the end of the project especially during change management. 

3.5.3. Shared Workflow and Information Management Tools 

The third class of ICT tools that build common ground are automated tools that message 

the developers with common information required in the coding, testing and change management 

phases of the project. These tools help achieve coordination by creating a shared awareness 

among the developers regarding who is working on what and who are the relevant participants in 

any decision. 

While the previous two classes of tools discussed were "pull" in the sense that the 

developer should seek out the information available in a repository, automated messaging tools 

on the other hand are more "push" - where information is sent to an appropriate developer by 

others in the project regarding issues that the developers must be concerned with. Typically, 

these take the form of change request notes, or information regarding changes to their modules 

that someone else is performing. In the words of one manager: 

We use a client developed in-house tracking tool called "X" to track bugs and 
modifications in the software. When the testing suite detects a bug it creates a ticket 
in X that automatically is assigned to the current all code owner but also sent to 
others who have had recent contact with the code [i. e., those modified that piece of 
code or those coding closely related systems and access this functionality]. This is 
absolutely helpful because this is a very old legacy system that has been in use for 
over 20 years throughout the [MNC] client firm and many modifications by many 
different vendors are happening on it from several locations. We don't even know 
who some of them are and what they are doing with it. But because of "X" we know 
we have to interact with them in resolving this problem. 

Manager 3, Project 6, Process Master 

This tool is similar to email - but with key additional features to make it very useful for 

creating a shared understanding of the task requirements and decision participants: it provides 

relevant information in a format that is readily accessed, is secure and most important, and is 

traceable from anywhere in the project. These tools typically push this information to all 
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developers who have current interest in the code, which prevents accidental omitting of key 

individuals as often occurs in emails. Finally, they are tracked by project management, easy 

traceability is a part of their design - this forces resolutions and avoids "things getting under the 

radar". For example, Armstrong & Cole (2002) in their analysis of distributed projects found that 

several coordination (as well as motivation) problems occurred due to the accidental omission of 

key personnel in distant sites from crucial emails. These automated messaging tools go a long 

way towards eliminating this problem. Accessibility and ease of use are key features of these 

tools as another manager explained below: 

In this project we used a web tool for all those sort of like ... problem resolutions, 
whether it be code, analysis, whatever, we used the same tool throughout that you 
could actually ... anybody who has a web tool could log their problem, you could get 
a status update, you could see when it was closed, when it was ready for re-testing, 
all of that sort of thing 

Manager 9, Project 17, Integrator 

One manager indicated very clearly why workflow tools are more important in distributed 

settings than in collocated ones: because, the context specific information that these tools bring to 

bear are more easily available in collocated settings, since it is easy to "walk over to ask a 

question" or "pull people into a conference room real quick" (Manager, 11, Project 21, Integrator). 

This is probably one reason why when managers talk about these tools, they usually add the 

prefix - global or web-based. These suggest that the real value add from these tools is their 

availability in all locations that the project functions in, and their platform-independent nature 

(especially when managers mention web-based tools). Put differently, the common ground 

created by these tools could also be achieved relatively easily in collocated development through 

direct communication, whereas such direct communication was not feasible in offshored 

development - hence the greater importance of these tools in the latter setting. 

3.5.4. The Importance of "Shared" 

To truly realize the common ground generation potential of the above tools, the shared 

repositories, configuration management systems and workflow management tools have to be 

"truly shared" - i. e., there is one common source of information throughout the project. To 

appreciate the distinction between having the tool, and having a shared version of the tool in 

operation, consider the following: In large collocated projects administered by a single firm, these 

ICT-SAD tools are used very effectively to achieve coordination. This is because within a single 
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firm working from a single location it is most likely that the common view of information that 

shared repositories provides is most complete and accurate, since there is only "one" tool that is 

used throughout the project. Why is their effectiveness in generating common ground diminished 

in most offshored projects? 

I believe this is the case in most offshore projects because these shared ICT-SAD tools 

are not really "shared". Frequently, different locations, and sometimes different firms working in 

the same location have their own repositories - i. e., there is no longer one single repository that is 

"shared" by the whole project. Typically, these repositories do not synchronize automatically 16 
, 

but have to be brought to par in what is usually a tedious and error prone manual process. Hence 

the lack of a fully shared repository among all locations and all vendors in the project results in 

coordination failures, since common information is not available throughout the project. A 

manager gave us an example of the coordination problems that occur when many vendors are 

involved and they do not use a shared configuration management system: 

[An] important headache is the mismatch in the technical development tool sets that 
are not shared by multiple vendors on a single project and the key one that I'll always 
come back to is configuration management. The more different development groups 
that you have operating, whether they're within one company or within multiple 
companies, the greater the risk that you have that your configuration management is 
not going to be effective. And rarely if ever is there a single consolidated 
configuration management tool as you were talking about before, that ensures when 
a particular module is checked up by one person and changes are made, that 
somebody else isn't making changes to the same code sets that will conflict with 
those when the application is merged together. 

Manager 10, Project 18, Integrator 

The above example illustrates the problem of non-synchronized toolsets: every vendor or 

every location might be using the exact same version of the exact same tool (such as v6.1 of 

PVCS). However, if these instances of this tool are not be fully synchronized, the common ground 

that is generated is compromised. 

Not having one integrated tool across all locations and all teams (or tools that could 

seamlessly talk to each other and keep themselves updated) created several coordination issues. 

Some examples include giving the same name for different programs, inability to track 

interdependencies in the code architecture such as having a consistent view of the parent and all 

the child modules, the inability to trace requirements to all the relevant pieces of code, using the 

16 By synchronization, we mean, something similar to how files are synchronized between laptop 
and desktop computers or how contacts and appointments are synchronized between your PDA 
and mail client such as Outlook in your computer. 
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wrong version of someone else's code in your fix etc.. These problems multiply in importance 

and severity especially towards the end of the project when multiple programmers are working on 

sometimes what they believe to be completely independent change requests. 

In offshore services delivery, having these "shared" tools across locations is even more 

important, since the opportunities for error correction by "walking over" are not available. My 

discussions with managers on the above tools usually referred to the need for a "single sand-box 

environment" as a manager Put it17. Without such an environment, the effectiveness of the tools 

is diminished, since developers in different locations may not observe the same behaviour due to 

their unique local circumstances. This impairs their ability to understand and anticipate the 

behaviour of developers in other locations. Put simply, to generate common ground, the tools 

must be common as well. 

However, though provision of standardized tool kits across locations is frequently 

assumed by developers, frequently it is not matched by reality. A typical example of a situation 

that lacks standardized tool kits is when the onsite and offshore locations use different versions of 

the same tool. These different versions may cause differences in how the code executes across 

locations. This difference can be very hard to explain if these differences in environments are not 

taken into account. One good example from the sample is a team that regularly worked on 

cutting edge technologies in their project. Developers frequently created prototypes for testing 

their components and emailed it to their colleagues in remote locations. On several occasions, 

conversations regarding the different behaviour of these prototypes zeroed in on the slightly 

different technical environments that were available in each office, which created different 

behaviour in the code models or prototypes that could not be clearly explained in terms of just the 

model alone (Manager, 11, project 21, Integrator). Managers in the less experienced firm, 

Integrator noted that the firm still does not have a "global delivery platform" - and 11 of the 16 

managers interviewed said an integrated toolkit across all locations is very important to offshore 

delivery. 

Such problems are easier to solve in collocated projects because there is higher 

awareness of what is happening in the local environment. Such awareness when combined with 

rich communication easily solves such misunderstandings, while the lack of both awareness and 

11 Manager 8, Project 15, Integrator 
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rich communication makes such problems very difficult to solve in distributed projects. Ironically, 

such problems are more likely to occur in distributed projects than in collocated ones, since each 

location has a different software upgrade schedule etc. Similarly, such problems are more likely to 

occur when multiple firms collaborate on a project, since it is easier to achieve and enforce 

standardization of tool sets and provide training on them etc., within a single firm. 

3.6. DISCUSSION 

This study explores how coordination occurs in situations of high interdependence with 

severe constraints to rich communication. Traditional theories of coordination suggest that 

coordination occurs either by plan or by feedback (March and Simon, 1958). However, the limits 

of both these forms of coordination are also quite well known. Coordination by plan cannot be 

achieved under conditions of shifting and unstable patterns of interdependence, where standards 

cannot be framed and enforced. Coordination by feedback relies mainly on communication, and 

when complex patterns of interdependence need coordinating, rich media such as face-to-face 

are required. In the globalized software services industry, both constraints on coordination are 

present. Interdependence is unstable and shifting in this industry that involves high novelty 

settings. At the same time, being distributed across geographic distance, the ability to have rich 

communication is constrained. 

In this study I find a third means of achieving coordination between interdependent units - 

one that involves neither plan nor feedback, but relies on generating common ground to achieve 

coordinated action. Common ground achieves coordination by two means: the anticipation effect 

- where mutual adjustment occurs by anticipating each others actions and adjusting to it, without 

need for communication; and the interpretation effect - where pre-existing common ground allows 

scripted and thin communication via poor media to carry rich enough information for the 

participants to be able to achieve coordination. These effects are achieved by generating the 

following three types of common ground: Procedural, Cross-contextual and Interpersonal. In the 

specific situation of global software services, I find that these three types of common ground are 

created by tacit coordination tools such as uniform coding processes, staffing projects with 

personnel who have prior experience working with each other, using technological tools to 

observe actions and managing rotation of personnel between locations. In this section, first I 

discuss the construct common ground, examine its attributes and differentiate it from other 
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constructs on inter-organizational relationships from organization theory. Next, I discuss the 

specific findings from this study in the overall context of the literature and highlight contributions to 

theories of coordination and theories of the firm. 

3.6.1. Defining and Differentiating the Common Ground Construct 

Common Ground among interacting individuals is defined as the sum of their mutual, 

common or joint knowledge, beliefs and suppositions (Clark, 1996). At this level, common ground 

is a construct that is defined at the "interdependent individuals" level of analysis. The necessary 

common ground is dictated by the need to predict the actions of interdependent individuals 

(based on the definition of coordination used in this study). A given task may be redesigned such 

that the level of common ground necessary to predict actions may vary (Wageman, 1995, 

Hackman and Oldham, 1981, Baldwin and Clark, 2000; Sanchez and Mahoney, 1996). If the task 

is designed to be modular, the only the interface should be in common ground to coordinate. On 

the other hand, if the task is integral, the amount of knowledge that needs to be in common 

ground is likely to be higher. Therefore, the nature of interdependence faced by the interacting 

individuals as a function of task design determines the need for common ground. 

In this study I identify three different types of knowledge that may lie in common ground to 

achieve coordination in non-modular tasks. These are: Procedural, defined as mutual knowledge 

of decision making procedures; cross-contextual, defined as mutual knowledge of work 

environments and interpersonal, defined as mutual knowledge of individual idiosyncrasies 18 
. 

Depending on the nature of interdependence, successful coordination may require some or all of 

these components in common ground'9. The purpose of communication is to generate these 

types of common ground that may be used to predict actions when it is not possible to directly 

communicate the actions to be taken. 

While common ground is defined as a concept that resides among interdependent 

individuals, similar to social capital that lies in relationships (Coleman, 1988), the three types of 

common ground may be achieved by processes that act at different levels of analysis, such as 

individual, team or organizational. Procedural common ground may be generated both by 

organizations as well as by individual teams. One example of procedural common ground that is 

18 For simplicity, in further discussion, I will refer to them as three different types of common ground as a 
short form for three different types of knowledge that exists as part of common ground. 

74 



shared at the organizational level is culture, which specifies the decision making premises of 

individuals under task circumstances that are unanticipated and unspecified. While organizational 

culture may specify certain behaviours, it may not be specific enough to the tasks performed by a 

given team. In this case, the team may generate other processes or decision rules that is shared 

within the team. In this case, the common ground both has a organizational component (as 

culture) as well as an team specific component (as process or decision rules). The same 

examples may be used to specify the level of cross-contextual common ground. Interpersonal 

common ground on the other hand is likely to involve knowledge among two individuals that may 

not be shared by other members of the team, since it is specific to their interaction rather than to 

that of the team as a whole. Transactive Memory Systems (TMS) on the other hand, are an 

example of interpersonal common ground that is shared by the team as a whole (Brandon and 

Hollingshead, 2004). When two organizations interact, the common ground is held by the 

interacting team across organizational boundaries, and may comprise of elements from both 

organizations. We could again refer back to the idea of social capital that transcends levels of 

analysis when thinking about common ground. Just as social capital exists between individuals 

within a given team, but includes and is influenced by the social capital between the team and 

other parts of the organization (Adler and Kwon, 2002), common ground may also be treated as 

being composed of both components specific to some individuals within a team, at the level of the 

whole team, as well as at the level of the organization. 

The need for and the presence of common ground is dictated by the nature of 

interdependence and therefore changes when the task or task structure changes. Therefore, in 

most situations it makes greatest sense to discuss common ground at the task and 

interdependence level and as shared by the members of the team who execute this task. While 

pre-existing common ground in the form of organizational or team characteristics are leveraged in 

achieving coordination, the team could also actively take steps to increase the common ground 

available to them in order to minimize coordination failures. Some steps the team might take to 

improve common ground may include agreeing on common decision making procedures, 

increased socialization or adopting technologies that make their actions transparent to other team 

members. Similar to any kind of capital such as social or physical capital, pre-existing common 

19 In fully modular tasks, only the interface is required to be in common ground, and none of these apply. 
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ground may be exploited in current situations to achieve coordination. We could think of pre- 

existing common ground to be similar to "endowed" social capital (Putnam, 1995) and deliberately 

created common ground in the context of current action is similar to "constructible" social capital 

(Coleman, 1990; Sabel, 1993; Adler and Kwon, 2002). Similar to social or human capital, 

common ground increases with use and depreciates with disuse. Clark suggests that all past joint 

actions form part of the common ground and with each additional joint activity individuals add to 

their stock of common ground. Finally, similar to social capital and other network goods, common 

ground is a collective good, and is destroyed if even one party defects from behaviour inferred 

from pre-established common ground - this loss of common ground will result in coordination 

failures. 

However, to think of common ground as a form of capital however may not be wholly 

appropriate, in that notions of appropriability and excludability have little meaning in this context. 

Pre-existing stocks of common ground may give rise to stable long term relationships, such as 

when two firms establish stocks of relationship specific capital (Dyer and Singh, 1998). The 

intention is not to exclude another partner, but to the need to reinvest in generating the common 

ground may make acquiring an external relationship prohibitively expensive. The ability to quickly 

establish common ground or to utilize pre-existing stocks of common ground may form the basis 

of competitive advantage. For example, the large Indian offshore software vendors clearly 

generate returns from their ability to establish/leverage common ground across geographic 

distance. While this capability is VRIN (Barney, 1991), the generated common ground itself is not 

necessarily appropriable. 

The above discussion suggests that the common ground concept may be similar to other 

concepts well known in organization theory such as culture or relationship specific assets. I 

discuss the similarities and differences between these constructs in Table 3-7 below. 

Table 3-7: Comparing Common Ground with other constructs 

Construct Common Ground 
Definition Common ground between two individuals is defined as the sum of mutual, 

common or joint knowledge, beliefs an suppositions (Clark, 1996). 
Attributes Impact Motivation: N 

Impact Coordination: y 
Coordination Mechanisms: 
Mutual knowledge of decision 
making procedures: 

Y (Procedural Common Ground) 
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Mutual knowledge of working Y (Cross-Contextual Common Ground) 
environments: 
Mutual knowledge of individual 
idiosyncrasies: 

Y (interpersonal Common Ground) 

Facilitate Interpretation (common Y 
language): 

Notes Common ground is the sine qua non for achieving coordination - it is the 
knowledge in each individual that enables her to predict the actions of 
interdependent individuals and therefore direct action. Creating enough 
common ground in achieving coordination can be seen as the equivalent to the 
concept that "maximizing utility" plays in theories of motivation. 
The most important attribute of common ground that makes it stand apart from 
other related constructs in literature is its pure emphasis on achieving 
coordination. Achieving coordination is distinct from achieving motivation 
(Simon, 1947; Heath and Staudenmayer, 2000) and the mechanisms to achieve 
each id different. The common ground concept does not confuse achieving 
coordination with achieving motivation due to the emergence of trust or 
familiarity. 
The second most important distinction is the treatment of common language. 
Common language enables the emergence of common ground, which can also 
be generated by other mechanisms. Prior studies (and the constructs below) 
instead see the achievement of common language as the outcome of interest in 
and of itself and suggest that the other mechanisms are needed primarily to aid 
in the emergence of common language. 

Construct Organizational Culture 
Definition Organizational culture is defined as "a system of shared values (that define what 

is important) and norms that define appropriate attitudes and behaviors for 
organizational members (how to feel and behave)" O'Reilly and Chatman's 
(1996: 160). Moreover, a culture can be considered strong if those norms and 
values are widely shared and intensely held throughout the organization 
(O'Reilly and Chatman, 1996: 166). 

Attributes Impact Motivation: Y 
Impact Coordination: Y 
Coordination Mechanisms: 
Mutual knowledge of decision Y 
making procedures: 
Mutual knowledge of working N 
environments: 
Mutual knowledge of individual N 
idiosyncrasies: 
Facilitate Interpretation (common Y 
language): I 

Notes Behavioral consistency is seen as a key element of corporate culture (Deal and 
Kennedey, 1982; Peters and Waterman, 1982; Kotter and Heskett, 1992; 
Sorensen, 2002) and may be loosely interpreted as procedural common ground. 
While behavioural consistency is suggested to help in coordination and control, 
the underlying mechanism for such improved coordination is not specified. The 
common ground concept specifies these relationships and underlying 
mechanisms in a clear fashion. 

Co istruct Relational Assets or Relations hi p-S pecifil c Assets 
Definition No formal definition is offered. The following definitional discussion is offered in 

Kotabe et al (2003: p295): Relation-specific assets refer to how, as a 
relationship endures over time, a supplier and a buyer stand to develop 
idiosyncratic interaction routines that allow them to communicate and 
collaborate more effectively. For operational clarity, this concept can be 
contrasted with Williamson's (1985) notion of plain 'specific assets' (omitting 
'relation'). Re/ation-specific assets arise from the continued association between 
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a given buyer and a given supplier in a routine-building collaboration process 
(Fichman and Levinthal, 1991; Dyer and Singh, 1998). Thus relation-specific 
assets are knowledge-based and team-embodied (rather than physical 
artifacts). They exhibit (plain) asset specificity in that their value is hampered if 
either partner is substituted (Wernerfel 

, 1985). 
Attributes 

_ 
Impact Motivation: Y 
Impact Coordination: Y 
Coordination Mechanisms: 
Mutual knowledge of decision Y (partially) 
making procedures: 
Mutual knowledge of working N 
environments: 
Mutual knowledge of individual N 
idiosyncrasies: 
Facilitate Interpretation (common Y 
language): I Notes This concept is essentially an inter-organizational analogue to organizational 
culture. This concept strictly theoretically operates by facilitating knowledge 
transfer (Kotabe et al, 2003; p296; Dyer and Singh, 1998) and does not speak 
to the issues of ongoing coordination that is specifically at the heart of the 
common ground construct except the emergence of a shared language that 
makes communication easier. 
The construct itself is not measured or dimensional ized. Instead, measurement 
focuses on antecedents such as duration of relationship or consequences such 
as knowledge transfer (Kotabe et al, 2003; p316,317; Heide and Miner, 1992; 
Levinthal and Fichman, 1988). 
Theoretically, repeated exchange (which is the construct of interest in these 
studies) should produce both cross-contextual and interpersonal knowledge as 
well as help in interpretation, but these are not mentioned in the literature. 
Similarly, the discussion on procedural common ground is fairly limited and 
mentioned only in a few studies. While Levinthal and Fichman (1988) mention 
the importance of knowledge of each others procedures, and Dyer (1996) 
mentions this as human-asset co-specialization, as a component of relationship- 
specific assets, the other studies ignore this aspect. Even in these studies the 
knowledge is regarding procedures is that of the "plans" or "routines" followed 
by the other organization, not of decision making premises as examined in this 
paper. The vast majority of studies emphasize instead the increase in trust due 
to frequent communication and repeated exchange (Heide and Miner, 1992; 
Kotabe et al, 2003; also see the relational capital and trust constructs below). 
Interestingly, coordination by anticipation is not mentioned in even a single 
study - even when procedural common ground is mentioned, it is treated as 
part of a shared language that acts as the basis for smooth knowledge transfer 
and interpretation of communication. 
Relational assets is primarily seen as an inter-organizational artefact, and the 

need for such a construct within an organization is not considered. Finally, all 
studies explicitly suggest the need for long-term relationships without 
considering other mechanisms that we bring forward in this paper. 

Co istruct Relational Capital 
Definition Defined as Mutual trust, respect and friendship that reside at the individual level 

between alliance partners (Kale, Singh and Perlmutter, 2000: p221). 
Attributes Impact Motivation: Y 

Impact Coordination: Y 
Coordination Mechanisms: 
Mutual knowledge of decision making N 
procedures: 
Mutual knowledge of working N 
environments: 
Mutual knowledge of individual Y 
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_idiosyncrasies: Facilitate Interpretation (common on Y 
- -- - ý 

Ian page): Wo te s Measured as level of close personal interaction, mutual respect, trust, friendship 
and reciprocity (Kale et al, 2000: p237). Interpersonal common ground is 
presumed, though importance to coordination is not theoretically emphasized. Rather, inter-personal knowledge to achieve trust and impact motivation is 
emphasized. 

Construct Knowledge Complementarity 
Definition Knowledge complementarity is defined as the to the extent to the knowledge of 

individuals is related to and at the same time is different from the knowledge of 
contacts in their inform ation/ad vice networks (Lofstrom, 2000). 

Attributes lotivation: N 

_Impact 
Coordination: Y 

_Coordination 
Mechanisms: 

Mutual knowledge of decision making N 

-procedures: Mutual knowledge of working N 
environments: 
Mutual knowledge of individual N 
idiosyncrasies: 
Facilitate Interpretation (common Y 
language): 

Notes Lofstrom (2000) discusses the use of knowledge complementarity as "The 
presence of knowledge complementarity provides for communication, the 
exchange of diverse information and increases the chances that learning will 
occur. Consequently, when individuals' have higher levels of knowledge 
complementarity with information/advice contacts learning is more likely to occur 
than when knowledge complementarity is lacking". This term refers to the 
partial overlap of knowledge - when there is enough absorptive capacity to 
learn, but not too much similarity, such that there is no learning (because there 
is nothing new to learn). This is a very familiar argument on overlap of 
knowledge bases (see Cohen and Levinthal, 1990; Ahuja and Katila, 2001; for 
seminal uses). It sis not related to common ground - first it strictly deals with 
learning issues, not with knowledge transfer issues or ongoing coordination. 
Second, coordination results form identical knowledge bases (or identical 
shared language based on which learning occurs), not this partial overlap 
suggested by this term. 

Construct Trust 
Definition Willingness to accept vulnerability based on positive expectations about 

another's intentions or behaviors (McEvily et al, 2003: p92). Here, we are 
especially concerned with the behavioural component of trust, which is 
characterized as the individual partners perception of the reliability and integrity 
of the other (Madhok, 1995). Gulati (1995) differentiates between knowledge 
based trust and deterrence based trust. Knowledge based trust is the 
confidence in the partner regarding the exchange process based on learning 
from prior transactions. 

Attributes Im pact Motivation: Y 

_Impact 
Coordination: N 

-Coordination 
Mechanisms: 

Mutual knowledge of decision making N 

_procedures: Mutual knowledge of working N 
environments: 
Mutual knowledge of individual N 

_idiosyncrasies: Facilitate Interpretation (common N 
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language): 
Notes Trust is a purely motivational construct and only indirectly influences 

coordination by enhancing information exchange. Especially, concerning 
knowledge, trust has two varieties: confidence in the information provided by the 
other partner (he is not lying to me or she knows what she is talking about), and 
trust regarding future behaviour of a partner based on my knowledge from prior 
interactions with this partner. Neither is a basis for coordination per-se, since 
they do not provide the common information that enables the alignment of 
actions. 

Construct Routine 
Definition An organizational routine is a repetitive, recognizable patterns of interdependent 

actions involving multiple actors (Nelson and Winter, 1982; Dosi, Nelson and 
Winter, 2000) 

Attributes 
_I 

m pact Motivation: N 
Impact Coordination: Y 
Coordination Mechanisms: 
Mutual knowledge of decision making May be 
procedures: 
Mutual knowledge of working May be 
environments: 
Mutual knowledge of individual N 
idiosyncrasies: 
Facilitate Interpretation (common N 
language): I Notes Routines are patterned action among interdependent individuals that produce a 
desired outcome. The rationale for such actions may be completely involuntary 
or unknown. The definition or discussion of the structural aspect of routines as 
used in the literature are akin to plans. No individual that is part of an 
organizational routine needs to know anything about the work of another 
individual who is part of the same routine. On the other hand, routines as 
discussed from the agency aspect (Feldman, 2000; 2003; Feldman and 
Pentland, 2003) suggest that mutual knowledge of decision making procedures 
or environments could affect the performative aspect of routines. In neither 
discussion the need for common language and mutual knowledge of individuals 
emphasized. However, the biggest distinction is the focus of the concept: 
common ground is the sine qua non of coordination, without which coordinated 
activity is not possible. Routines are a too[ that may be used in coordination, 
other tools may be used when routines are not available. Routines, act similar 
to plans or modular structures by minimizing the necessary common ground to 
achieve coordination to the standardized interface. In other words, routines or 
other tools enable the generation of common ground to achieve coordination. 

Construct Shared Language 
Definition 
Attributes impact motivation: 114 

_Impact 
Coordination: y 

_Coordination 
Mechanisms: 

Mutual knowledge of decision making N 
proce(jures: 
Mutual knowledge of working N 

_environments: Mutual knowledge of individual N 

_idiosyncrasies: Facilitate Interpretation (common Y 
language): 

Notes Shared language is the tool that enables communication to generate common 
ground that is necessary for coordination. The reader is able to read this 

r)araaraDh and understand it because a shared lanquaqe (English as well as 
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specialized management or organization theory jargon) is already part of the 
rn---- -- und between the writers and the readers. 

As the above table suggests, common ground is a distinct construct, because of it pure 

focus on coordination issues abstracted from motivation issues, its emphasis on underlying 

shared understanding rather than just the surface manifestation in shared language, and its three 

attributes. It is especially important to note that common ground results in coordination, not 

common language - common language is only one of the ways in which common ground is 

generated. Common ground is also generated by completely tacit organizational, team level and 

individual level activities. 

3.6-2. Highlighting contributions to literature 

The findings from this study are schematically shown in Figure 3-5, a modified version of 

Figure 1 -1, which these results in the context of the overall literature and highlights some of these 

findings. 
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These findings lead us to a re-understanding of the role of standardization, especially 

standardized processes in coordination. March and Simon (1958) suggested that process 

standards are used under circumstances when standard outputs cannot be specified, or the 

relation between actions and outputs is technical knowledge, and when actions needs to be 

closely synchronized to activities rather than to outputs. These suggest that process standards 

are to be used when the designer has overall knowledge of the pattern of coordination and has 

achieved it by means of a clear division of labour. For this reason, both March and Simon (1958) 

and Mintzberg (1980) suggest that standards cannot achieve coordination under conditions of 

uncertainty. These findings however indicate that standardization of tasks has important 

coordination advantages, especially when the pattern of interdependence is unstable. Process 

standards, by making the decision making process leading to outcomes common ground enable 

interdependent others to anticipate actions and hence adjust their own, as well as correctly 

interpret any communication in light of these processes, thus leading to coordination by both the 

anticipation and the interpretation effect. This implies that, when it is difficult to achieve well- 

specified interfaces, making the process within the modules visible, can achieve coordination 

without communication. 

The implication of these findings is that in the organizational context, modularity is not 

synonymous with information hiding. The traditional literature on modularity suggests that when 

the interface between modules is "well-specified", the inner workings of the modules could be 

'hidden' from the other modules. This leads to the famous flexibility of modular systems, both 

from component innovations as well as from mix and match flexibility or modular innovations 

(Baldwin and Clark, 2000). However, when interdependencies are large and unstructured 

between the modules, these advantages no longer apply, since information hiding is not possible. 

The above findings suggest that contrary to naYve intuition, under these "systemic" circumstances, 

coordination advantages are maximized by making the internal workings of the modules 

completely transparent to each other. In other words, the solution space for information hiding is 

dominated by two corner solutions - the one with complete hiding and the one with complete 

transparency. 

My findings also contribute to a better understanding of the use of technological tools in 

coordination across locations. The findings suggest that technology tools by creating cross- 
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contextual knowledge in common ground on a real time basis achieve coordination without the 

need to rely on rich media for communication. Prior experimental research has consistently 

suggested that virtual teams, communicating using ICT technology perform much worse than 

teams interacting face-to-face (See McLeod, 1996 for a review). However, distributed software 

teams achieve very good performance using ICT tools of low richness. These findings resolve 

this contradiction by suggesting that high performance teams using low media can successfully 

coordinate if cross-contextual common ground is generated by other means. This supports 

recent research by Crampton (2001) who finds that distributed teams often do not share 

contextual knowledge in their interactions and this frequently leads to low performance. These 

findings are also consistent with other experimental findings which show that virtual team 

performance is enhanced when the members using ICT media to coordinate follow a process that 

is well known to all (Montoya-Weiss et al., 2001; Ocker et al., 1995). 

Finally, these findings indicate that at least in the context of offshore software services, 

common ground necessary to achieve coordinated action is built much easily within firms than 

across firms. I find that offshore software services firms rely more on modular technical solutions 

to divide work between firms when compared to the use of such solutions to divide work between 

locations. Similarly, these firms rely to a great extent on ongoing rich communication to achieve 

coordination between firms than they do between locations. Interestingly, I find that personnel 

from different firms collocate or travel frequently to coordinate with each other, though the very 

same firms seem to have no need for collocation or rich communication to coordinate much 

higher interdependence across locations, as long as it is within the firm's boundaries. Some of 

the constraints to the generation of common ground described earlier seem to be much more 

important across firms rather than within. 

While Williamson (1985) has suggested that firms achieve coordination by recourse to 

administrative fiat, Kogut and Zander suggest that firms achieve coordination by creating a shared 

language (1992) as well as by forging social identities (1996). My work suggests that firms have 

an equally important role in achieving coordination - by creating common ground, and thus 

economizing on both costly hierarchical interventions as well as for costly face-to-face 

communication. The findings also suggest that coordination might be quickly and easily achieved 

within a firm, since many of the elements of common ground pre-date particular projects. Another 
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implication is that, under certain conditions, firms might continue to utilize their in-house units or 
inferior vendors even when superior vendors exist because the additional investment in tacit 

coordination mechanisms necessary to create the requisite common ground may be more 

expensive than simply leveraging pre-existing common ground. 

This study is subject to a number of limitations. First, is the inherent limitation of the 

method, which does not readily lend itself to generalizations. The industry, distributed software 

services, was chosen for reasons of appropriateness rather than representativeness (Miles & 

Huberman, 1994). Similarly, both the firms that I chose to study and the cases for interviews 

were selected based on theoretical sampling (Yin, 1994) rather than because they were 

representative of the industry or the firms respectively. While I do present some comparative data, 

they are not likely to be representative of all projects. Though I looked at a large number of cases 

within each firm, we can be relatively assured about the prevalence of these coordination 

mechanisms in these firms, they are still small when compared to the volume of projects these 

firms handle, and so I cannot make any generalizable claims regarding their performance 

implications. Quantitative work on large sample data is clearly indicated to understand the 

prevalence of these tacit mechanisms and their performance implications. The data, especially 

past projects could also be subject to hind-sight bias on the part of the manager informants. 

Research using archival data could mitigate these problems. Since the study is limited to one 

industry, identifying tacit coordination mechanisms and presence of other common ground 

enhancers should be studied in other industries with global potential, especially R&D in multi- 

national corporations. 

To address some of these concerns, I conducted a further qualitative study that empirically 

distinguishes between the three coordination mechanisms, i. e., modularity, ongoing 

communication and generating common ground and attempts to understand their relative impact 

in achieving coordination using a more generalizable large sample study. Chapter 4 presents the 

motivation for this study and develops hypotheses, chapter 5 describes the methodology used 

and chapter 6 discusses the findings from this quantitative study. 
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CHAPTER 4. 

4.1. INTRODUCTION 

QUANTITATIVE STUDY - MOTIVATION 

The prior chapters discussed the increasing scope of the geographic distribution of activities in 

offshoring and some of the mechanisms that firms use to manage such distributed activities. To 

briefly recap the arguments from the previous chapters, it is clear that the geographic relocation of 

activities from offshoring is far from a simple "lift" and "drop". This is because most candidate 

processes for offshoring typically interact with several other processes in the production of a service. 

Since several of these linked processes continue to be performed onsite after the focal process is 

offshored, managing these interdependencies is typically a critical factor in successful offshoring. 

Such coordination is further complicated by the fact that the personnel executing the process in the 

offshore location do not posses in-depth knowledge regarding how this process was performed in its 

original location. The prior chapters discussed some of the mechanisms that enable coordination 

between such distributed activities. 

From the qualitative study, I identified a novel coordination mechanism: generating common 

ground across locations is effective in achieving coordination of innovative activities across distance. 

In this study I try to understand the relative efficacy of common ground and the two traditional 

mechanisms, plan and feedback (March and Simon, 1958) in achieving coordination of system 

dependent processes across geographic distance. This chapter is organized as follows: first I provide 

a very brief literature review to understand the relative strengths and drawbacks of each of the three 

coordination mechanisms in coordinating processes across distance. After this background, I present 

some hypotheses regarding the effects of these coordination mechanisms based on prior theory and 

on my field work. The next chapter discusses the empirical methods utilized to test the hypotheses 

developed here. 

4.2. BRIEF LITERATURE REVIEW ON COORDINATION MECHANISMS 

Coordination is the alignment of actions among interdependent actors; coordination failure 

typically occurs when each actor is unable to predict and adjust to the actions of others (Heath and 
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Staudenmayer, 2000; Gulati, Lawrence and Puranam, 2005)20. Prior theory has studied in depth two 

mechanisms that enable coordination in organizations - plan and feedback. The qualitative study 

reported previously suggests an additional coordination mechanism, coordination by common ground. 

Each mechanism is considered in turn below. 

4.2.1. Coordination by Plan 

When patterns of interdependence are stable, a structured approach to coordination that relies on 

regularity of action- plans, schedules, procedures or routines, and modular approaches - can be both 

effective and efficient (March and Simon, 1958; Thompson, 1967; Nelson and Winter, 1982; Baldwin 

and Clark, 2000; Sanchez and Mahoney, 1996). In contrast, when the nature of interdependence is 

poorly understood or subject to frequent change, effective coordination requires extensive and 

ongoing communication or feedback (March and Simon, 1958; Thompson, 1967; Tushman and 

Nadler, 1976; Mintzberg, 1980). 

Recent research on the benefits and costs of modularity throws light on the use of planned 

coordination strategies in offshoring. Modular solutions achieve efficient coordination (as well as 

motivation) when tasks can be ex-ante partitioned into appropriate modules and their interactions can 

be fully specified. This would suggest that activities be portioned in such a way between offshore and 

onsite locations such that interdependence between them is minimized and fully standardized. 

However, there are certain practical limitations to such a strategy. Interactions between activities may 

not be ex-ante well understood (Ethiraj and Levinthal, 2004) to achieve such efficient partitioning into 

nearly decomposable modules. After tasks are partitioned into modules, it may not be possible to fully 

specify ex-ante and structure the residual interdependence between them. Often there is a need for 

(sometimes substantial) upfront investments in both understanding the nature of interactions between 

activities and in creating "well-specified" interfaces. Scholars have pointed out that while the benefits 

of a modular architecture critically hinge on the presence of well specified interfaces, this literature 

ignores the cost (or the feasibility) of specifying such interfaces. Therefore, it is most likely that, 

except in the case of the simplest of processes, interfaces may not be completely specified and there 

is likely a need to coordinate residual interdependence between the offshore and onsite locations. 

'0 In contrast, cooperation is the alignment of interest; cooperation failure occurs when actors have 
conflicting incentives Each type of failure of collective action -coordination or cooperation failures- 
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4.2-2. Coordination by Feedback 

Coordination by feedback can be utilized when plans prove insufficient to achieve coordination 
(March & Simon, 1958). In these situations, interdependent actors constantly communicate with each 

other in order to mutually understand the nature of interdependence. There is plenty of empirical 

evidence that close collaboration involving rich communication can effectively coordinate non-modular 

activities across organizations (Helper et al, 2000; Dyer, 1996a, 1996b). These theorists suggest that 

feedback or close collaboration across organizational boundaries leads to as good outcomes as a 

modular strategy (Grandori, 1997; Grandori & Soda, 1995; Gulati et al, 2005) and a few have even 

suggested that feedback leads to better outcomes than modular strategies (Sobrero & Roberts, 2001). 

The above stream of literature, thus suggests that coordination by feedback may complement 

modularity, by resolving residual interdependence or may even substitute for a modular strategy. 

However, feedback as a coordination strategy has severe drawbacks when applied to the 

offshoring setting. The rich collaboration involving face-to-face communication suggested by Helper 

et al (2000) is not possible across continents. Any such communication has to heavily use 

Information and Communication Technology (ICT) tools, especially media rich tools such as instant 

messenger, Net Meeting, videoconferencing etc. However, latest research from the media richness 

literature shows that even rich ICT technologies are a very poor substitute for collocated face-to-face 

communication (Kraut et al, 2002; Olson et al, 2002; see Kiesler and Cummings, 2002; Kraut et a[, 

2002, and McLeod, 1996 for reviews). These considerations suggest that feedback may not be an 

effective coordination mechanism in offshoring situations. 

4.2.3. Coordination by Common Ground 

Coordination using common ground is an alternative mechanism to modularity and ongoing 

communication for remote coordination, but it is not explored in detail in prior literature. Clark (1996) 

extensively discusses the concept of common ground in his analysis of communication using 

language as a coordination game. He defines common ground between two people as "the sum of 

their mutual, common or joint knowledge, beliefs and suppositions" (Clark, 1996; p93)21. Common 

can occur independent of the other (see Camerer and Knez, 1996; Gulati, Lawrence and Puranam, 
2005). 
2' This concept of common ground is closely related to the economic concept of common knowledge. 
Common ground defined as iterated propositions (Clark, 1996, p95) is exactly the same as common 
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ground is this shared information that allows participants to anticipate each others actions and 

correctly interpret their communication. 

Schelling (1960) conducted a number of "informal" experiments where he showed the ability of 

random players to coordinate based on pre-existing common ground. For example, when two random 

people are asked where they will meet in New York City, most of them chose Grand Central Station. 

Camerer (2003) in a review of experimental game theory discusses a variety of interventions where 

common ground enables coordination in a number of stylized coordination games. Crampton (2001) 

shows how common ground regarding each others locations allows virtual student project teams to 

coordinate better. In my field research I find that offshore software service delivery teams rely on 

generating common ground between the onsite and offshore locations to achieve remote 

coordination. However, I am not aware of any systematic analysis using field data on the use of 

common ground as a coordination mechanism, especially in remote coordination. It is especially 

important to distinguish the use of tacit mechanisms that generate common ground as a coordination 

mechanism distinct from communication in the filed, since in the real world communication is not 

artificially restricted as usually done in experiments. This distinction is important because 

communication is usually the quickest means of generating common ground. 

4.3. THEORY AND HYPOTHESES 

I first define outsourcing and offshoring and walk-through a stylized example to ensure that the 

readers are familiar with the terminology used in the following sections. The sourcing of any process 

can be discussed along two dimensions - that of ownership, i. e., who executes the process and of 

geography, i. e., where is the process executed. Let us consider the origin-state of the process. At 

this state, the firm has complete ownership of the process, which is executed by the firm's employees. 

The process is also executed in the same "onsite" location as all of its surrounding processes. This 

situation, called status-quo is identified by cell 1 in Figure 4-1. An example for status quo is when 

research support for a JP Morgan trader in New York is provided by a JP Morgan employee also 

based in New York. 

knowledge. However, common ground can also be defined from a shared basis or as reflexive. Clark 
suggests that common ground as iterated propositions is Psychologically infeasible (p96). Aumann 
and Brandenburger (1995) similarly suggested that "mutual knowledge" which is identical to common 
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Is process executed in same location as all the other 
processes that it is linked with? 

YES 

YES 

Does origin 
firm have 
full 
ownership 
of process? 

NO 

NO 

CELLI CELL3 

Status Quo Offshore Captive 
Processis Processis 

Not outsourced Not outsourced 
Nor offshored offshored 

CELL 2 CELL 4 

Onsite Vendor Offshore Vendor 
Processis Processis 

outsourced outsourced 
Not offshored offshored 

Figure 4-1: Defining Alternative Sourcing 

A process that is not in Cell 1 is considered alternatively sourced. Cell 2, which called onsite 

vendor, represents the situation where the process is outsourced but onsite when the responsibility for 

executing that process lies with another firm, who executes the process in its original location. In the 

example, the research support to the JP Morgan trader based in NYC is provided by the employee of 

another firm, who works from New York. Cell 3, named offshore captive, represents the situation 

where the process is performed by the firm's employees, but from an offshore location. In the 

example, research support to the JP Morgan trader based in NYC is provided by a JP Morgan 

employee based in Singapore. Finally, in cell 4, named offshore vendor, the process is performed by 

another firm and from a different location than its surrounding processes. In my example, research 

support to the JP Morgan trader based in NYC is provided by the employee of another firm and this 

employee Is based in Singapore. I define alternative sourcing as movement of a process out of cell 1 

into any other cell in figure 1. Outsourcing is a movement from the top row to the bottom row, and 

offshoring is movement from the left column to the right column. In this paper, I specifically 

concentrate on the challenges of offshoring. 

ground reflexive is adequate for the economic theories of coordination games and the more restrictive 
definition of common knowledge is not necessary. 
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Process system dependence is likely to be a significant impediment in offshoring a process. This 

is because, system dependence imposes the need for ongoing "hot" coordination between the 

offshored process and remaining onsite processes in order to produce the goods/services required by 

the customer. Winter (1987, p173) uses the term system -dependence to describe the relationship 

between knowledge and the context in which it is used. The nature of interdependence between the 

focal activity and surrounding activities gives rise to the need to coordinate across activities and 

creates system dependence (Clark and Fujimoto, 1991; Wheelwright and Clark, 1992; lansiti, 1998). 

System dependence is a significant obstacle to the replication of capabilities in a new context (Winter, 

1987; von Hippel, 1994). When there is a need to adapt an activity to a new context, typically, both 

the context and the activity need to be adapted to each other. This involves experimentation and 

redesign of both the activity and the context such that the desired coordination occurs to produce an 

output (Puranam and Szulanski, 2004). Such experimentation and adaptation is typically a problem 

since the knowledge underlying the performance of the activity and how it relates to the old context is 

likely to be held by one set of personnel, while knowledge about the new context and the desired 

functioning of the activity is held by another set of personnel. To add to complications, such 

knowledge about how the capability and the context are related to each other is itself likely to be 

'sticky' and very hard to transfer (von Hippel, 1994; 1998; Szulanski, 1996). The above scholars 

therefore suggest that controlling for process stickiness, system dependence is a significant 

impediment to alternative sourcing. 

Performance of the offshored process is likely to critically depend upon the ability of the onsite 

and offshore locations to coordinate their actions for the continued production of the service. System 

dependence between the onsite and offshore locations is likely to result in coordination failures if such 

interdependence is not fully accounted for. Lack of coordination between the offshored process and 

linked onsite processes is likely to result in poor performance, since both the onsite and offshored 

processes need to be continually adjusted to changing conditions in each to produce the service 

required by the customer. Therefore, I propose the following hypothesis: 

Hypothesis 1: Processes with high system dependence pre-offshoring are likely to have poor 

performance post offshoring, ceteris paribus. 
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To reduce coordination difficulties when offshoring a highly system dependent process, either 

interdependence can be reduced, or the organizations may put in place mechanisms that allow them 

to coordinate high interdependence across geographic distance. 

Reducing the interdependence between the offshored process and the surrounding processes via 

modularizing and re-engineering is the first strategy that I consider in this paper in offshoring a 

process with high system dependence. I rely on the well developed literature on modularity to 

understand this mechanism. The essence of the modularity argument is that a system of activities be 

decomposed into sub-systems (also known as modules or components), such that activities within a 

component are highly interdependent with each other, but there are few dependencies between 

activities that are part of different components (Baldwin and Clark, 2000; Langlois, 2002; Simon, 

1962; Ulrich and Eppinger, 1999). Modular designs are considered to be particularly useful when 

systems become so large and interdependencies between the elements comprising the system so 

complex that integrated design efforts become almost impossible (Simon, 1962). 

Several scholars have modified and applied the modularity ideas from the domain of product 

design to organization design, especially considering which activities an organization should "own". 

Sanchez and Mahoney (1996) argue that modular product architectures create an information 

structure that provides the 'glue' that holds together loosely coupled parts of an organization and 

creates coordination without the need to continually exercise authority. Since modules depend on 

each other in a standardized way, there is little need for the modules to interact continuously in an ad- 

hoc manner for the system to exhibit the desired behaviour. The power of modularity idea expresses 

the insight that even innovative processes can be organized in such a fashion, as long as the 

innovations are contained within modules and do not affect the interactions across modules (Baldwin 

& Clark, 2000). The computer hardware industry is the most frequently cited example of this strategy. 

A central thesis of the modularity literature has been that complex coordination is easier to conduct 

within firms rather than between, so that process modularity with well specified interfaces may be 

necessary for outsourcing (Sanchez and Mahoney, 1996; Schilling and Steensma, 2001; Langlois, 

2002). 

However, modular solutions are expensive to accomplish. Modularity typically implies upfront 

investment in generating significant and detailed knowledge about the process and its surrounding 

activities and understanding the nature of interdependence between them. Only with such investment 
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in understanding the nature of interdependence can the tasks be divided into appropriate modules 

and the interfaces can be specified. Therefore, the investment in modularity must be commensurate 

with the interdependence of the task at hand. 

Applying the insights from this literature to offshoring would suggest that the activities that 

comprise a process be partitioned such that that the different locations act as modules that are either 

independent of the modules in other locations, or more likely, interact in a standardized way with the 

modules in other locations. In my previous example, the tasks carried out by the JP Morgan trader in 

New York and the research support person in Singapore would be defined such that their actions are 

largely independent of each other and most interactions between them are standardized. The 

investments need to be larger, the more the interdependence between the tasks of the trader and the 

research support associate. Therefore, I propose that 

Hypothesis 2: Investment in modularizing the process positively moderates the impact of 

system dependence on post offshoring performance. 

Integral to the conception of a modular system is the presence of well-specified interfaces. An 

interface is defined as the structure that defines the interaction between modules. The power of a 

modular system lies in the assumption that interfaces are well specified. An interface is considered 

well specified when the nature of all interactions between modules can be specified ex-ante in rules 

and procedures, such that there is no need for ad-hoc unstructured information transfer between the 

two modules. A well specified interface thus limits interactions between modules in nearly 

decomposable systems, and enables information encapsulation, reducing the amount of coordination 

necessary between adjacent activities (Baldwin and Clark, 2000). For example, consider the 

interaction between a citizen and the passport issuing office. The passport application form acts as 

the interface between these two interdependent units. This interface is in most cases well specified. 

The questions in the form are self-obvious to the respondent who needs no clarification from the 

passport office. Similarly, when the completed form is returned, the passport office typically does not 

need any help from the citizen to understand what a certain entry means and how it should be utilized 

in the production of the passport. Several authors find that the benefits of organizational modularity 

are enhanced by presence of features such as standards that act as well specified interfaces that 

improve coordination (Schilling and Steensma, 2001; Puranam and Singh, 2004). Interfaces could be 

purely technological such as standards or could be organizational such as divisions in M-form 
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organizations or could be a combination of the two (Langlois, 2002; Puranam, 2001). In the offshoring 

setting, therefore, the modularity strategy requires that well specified interfaces be created between 

the offshore and onsite locations such that all interactions can be fully specified ex-ante. In my 

previous example, a well specified interface would require that the tasks carried out by the JP Morgan 

trader in New York and the research support person in Singapore would be defined such that all 

interactions between them conform to a pre-specified standard. 

However, typically, it is not possible to fully specify organizational interfaces. Modular solutions 

critically depend on well specified interfaces - but typically this literature assumes away the problem 

of identifying the correct modular structure and creating these interfaces (Ethiraj and Levinthal, 2004). 

The first limitation to achieving completely modular solutions is bounded rationality of the individuals 

who design the modular system. Complete specification of interfaces assumes an omniscient 

organizational designer who anticipates every possible contingency and designs the interface to 

resolve all possible coordination situations that might arise between the two locations. Second, a 

modular code architecture is vulnerable to the same weaknesses as any pre-planned coordination 

strategy when it is faced with uncertainty. Uncertainty leads to less than complete specification of the 

interface and changing circumstances would require re-specifying the interface. Finally, while such 

extensive specification is conceivable in very simple processes, it is likely to become very expensive 

for processes with even moderate system dependence 22 
. Hence, large upfront investments may be 

required in creating a modular solution, and these costs are likely to increase sharply with the 

complexity of the problem. 

The above considerations suggest that in offshoring situations, after an effort is made to partition 

activities into modules with little interdependence across locations, there will typically remain some 

residual interdependence that needs to be coordinated for successful service delivery. The 

performance of the process from the offshore location, therefore, depends on the ability of the firms in 

bridging this residual interdependence. 

Modularity, however, is only one of the two generic mechanisms of coordination, the other being 

coordination via unstructured communication between the interdependent parties. Scholars have 

always recognized the need for alternative coordination mechanisms under conditions when "plan" 
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based strategies such as modularity are insufficient to achieve coordination. When the nature of 

interdependence is poorly understood or subject to frequent change, effective coordination requires 

extensive and ongoing communication between the interdependent units regarding their latest state, 

and to provide information regarding their expectations. Several scholars have enriched our 

understanding of coordination through unstructured rich communication as discussed under the terms 

feedback (March & Simon, 1958), mutual adjustment (Thompson, 1967; Mintzberg, 1980), qualitative 

coordination (Langlois, 2002), joint problem solving (Wheelwright and Clark, 1992) and integration 

strategies (Lawrence and Lorsch, 1967) among others. 

Several scholars interested in the "outsourcing" question have suggested that ongoing 

communication between highly interdependent units can achieve coordination, even if these units are 

parts of different firms (Helper et al, 2000; Dyer, 1996a). In contrast to the arguments of modularity 

scholars of the necessity of thin interfaces for efficient coordination across firm boundaries (Baldwin 

and Clark, 2000; Sanchez and Mahoney, 1996; Schilling and Steensma, 2001) many organization 

scholars have pointed out that coordination between modules, both within firm boundaries and across 

firm boundaries is characterized by thick forms of coordination - instead of being partitioned off by 

interfaces, there is often inter-penetration between firms (Grandori and Soda, 1995; Grandori, 1997; 

Gulati, Lawrence and Puranam, 2005). The difference in specification of interfaces is nowhere as 

obvious as in the case of outsourcing. For the very same process, different firms rely on well 

specified interfaces vs. ongoing communication to varying degrees. This has been documented in the 

automotive industry (Gulati et al, 2005) and in software services (Bidwell, 2004). Plenty of case- 

based evidence is offered to suggest that non-modular activities are outsourced quite successfully 

(Helper et al, 2000; Sako, 2003). Research describes how automotive firms transact with a small 

number of suppliers and rely on practices such as close and intensive communication and extensive 

information exchange to coordinate between assemblers and suppliers of innovative components, 

thus achieving not only coordination, but also low transaction costs mitigating hazards of opportunism 

(Helper et al, 2000; Dyer, 1997). Dyer (1996a; 1996b) finds evidence that inter-firm human asset co- 

specialization between the supplier and automaker achieves superior coordination similar to hierarchy 

within a single firm, and has a positive impact on performance. 

22 For the purposes of this discussion, system dependence could be usefully characterized as the 
product of two quantities: the number of connections between the focal process and other processes 
and the thickness of each connection. 
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However, facilitating ongoing communication and cooperation between the interdependent units 
is likely to be expensive. Dyer (1997) and Helper et al (2000) suggest that relational assets are 
developed over a period of time, which help in close collaboration by various means, such as shared 

norms and procedures, introduction of a joint language, human assets co-specialization and shared 

culture through socialization. It is suggested that such relational assets by themselves are expensive 
to create and might become a source of opportunism. 

Applied to the offshoring setting, these investments include the provision of IT infrastructure such 

as special applications, the need for high bandwidth tools such as videoconferencing, Net meeting 

etc., and high capacity lines that make these tools operational, as well as training personnel in remote 

collaboration techniques such as active listening, role playing etc. that allow them to be effective in 

joint tasks without the affordances of shared social space (Kiesler and Cummings, 200). It is 

therefore likely that investment in joint communication mechanisms should be commensurate to the 

degree of interdependence between the locations. Therefore, I suggest that: 

Hypothesis 3: Investment in facilitating ongoing communication between the onsite and 

offshore locations positively moderates the relationship between process system dependence and 

performance post offshoring. 

In the context of offshoring work, geographic separation poses a great constraint on the 

usefulness of communication as a coordination strategy. When interdependence cuts across 

locations, whatever communication that occurs must necessarily be by means of ICT tools such as 

email, telephone, pager, videoconference, computer conference etc. Indeed the "null hypothesis" in 

the minds of most practitioners as well as researchers regarding what enables remote coordination is 

ICT enabled feedback": i. e., remote teams make use of the increasing sophistication and availability 

of ICT enabled communication tools to coordinate their activities. 

In the offshoring context, therefore, the residual interdependence has to be coordinated using ICT 

tools. Residual interdependence, however, most likely involves complex and changing patterns of 

interactions, and probably requires communication using rich media to achieve coordination. Media 

richness theory suggests that different media convey qualitatively different types of information, with 

rich media allowing more types of information transfer than poor media (Daft & Lengel, 1984; 1986). 

Face-to-face communication is considered the gold-standard for media rich interaction, and tools that 

replicate face-to-face interaction are especially important, under conditions of low analyzability and 
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low familiarity between interacting individuals, such as those in different locations (Rice, 1993; Kraut 

et al, 1992). 

A large literature examines whether ICT mediated communication can approximate face-to-face 

communication (De Meyer, 1991; Kraut et al, 1988; McGuire et al, 1987; Siegel et al, 1986; Walther, 

2002). The essence of the findings from these studies is that all forms of ICT mediated 

communication perform poorly vis-A-vis face to face communication in terms of "bandwidth" - the 

ability to convey non-verbal and visual cues- (Short et al, 1976; Daft & Lengel, 1984; 1986) and 

synchrony - the ability to provide and receive immediate feedback - (Kraut et al, 2002; see Olson et 

a[, 2002; see Kiesler and Cummings, 2002; Kraut et al, 2002, and McLeod, 1996 for reviews). Even 

video-conferencing, the highest bandwidth communication technology is a poor substitute for face-to- 

face communication because it neither provides high-fidelity interactivity nor the social benefits of 

sharing common space (Doherty-Sneddon et al, 1997; Heath & Luff, 1991; O'Connail et al, 1993; 

Whittaker, 1995). Further, especially in the offshoring context, where teams often working from 

different time zones, the lack of co-presence is a crucial barrier to communication using synchronous 

communication channels such as telephone, instant messenger and video conferencing (Armstrong & 

Cole, 2002). The above literature suggests that communication using ICT tools is likely to be of little 

use in coordinating unstructured interdependence in most offshoring settings. 

In my prior field work, reported in the previous chapter, I drew on qualitative data from 60 

software development and maintenance projects conducted in two firms, to build a deeper 

understanding of how coordination occurs in distributed setting despite the limits to both real time 

communication as well and pre-planned coordination. In that study I found a third means of achieving 

coordination between interdependent units across locations - one that involves relies on generating 

common ground to achieve coordinated action. Common ground achieves coordination by two 

means: the anticipation effect and the interpretation effect. The anticipation effect is so named 

because common ground enables actors to anticipate each others reactions to a given situation and 

hence adjust their own actions thus achieving coordination. The interpretation effect is so named 

because pre-existing common ground between two actors enables them to utilize it to interpret thin 

communications into thick meanings. This qualitative work therefore suggests that common ground is 

an alternative coordination mechanism to modularity and communication, and it allows interdependent 

actors to form accurate expectations regarding each others actions without the need for 
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communication. The qualitative work also suggests that common ground, similar to modularity and 

ongoing communication, is expensive to create across locations and hence investment in generating 

common ground is commensurate with the level of interdependence that needs to be coordinated 

across the locations. Therefore, I suggest that 

Hypothesis 4: Investment in common ground positively moderates the effect of system 

dependence on process performance post offshoring. 

Figure 4-2 schematically shows the above hypotheses I intend to test in this paper. 

Process 
System Dependence 

Pre offshoring 

Process performance 
post offshoring 

(+) 

1. Investment in Modularity 
2. Investment in Communication 
3. Investment in Common Ground 

Figure 4-2: Graphical Representation of Hypotheses 

Please note that in this work, I am not proposing or testing any 'main effects' of coordination 

mechanisms, since I do not expect any theoretically. This is because, each of these coordination 

mechanisms are expensive to deploy in organizations and therefore have to be tailored to the level of 

system dependence that actually exists. There is no theoretical basis to expect that increasing 

modularity, communication or common ground will lead to a secular increase in performance. This is 

similar to work in organization design or media richness theory. Contingency theory suggests that 

centralization or decentralization (or mechanistic or organic structures) does not automatically lead to 

better performance, but depends on the level of uncertainty (Burns and Stalker, 1962; Child, 1960). In 

media richness theory, the choice between poor and rich media is made based on the level of 

ambiguity or equivocality. High richness does not always lead to high performance (Daft and Lengel, 

1984; 1986). Similar to these studies, since I am making a contingency argument involving use of 

coordination mechanism based on the level of system dependence, I do not propose any "main 

effects" in this paper. The next chapter discusses the empirical methods used to test these 

hypotheses, and Chapter 6 discusses the findings from this study. 
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CHAPTER 5. QUANTITATIVE STUDY - METHODOLOGY 

5.1. SAMPLE AND DATA COLLECTION 

To test the above propositions I collected survey data from managers of offshored processes 

from a number of client and vendor organizations. The target population was managers who had first 

level responsibility for the delivery of an ongoing service from an offshore location for an IT or IT 

enabled services (ITES) process. By ongoing service delivery I mean those processes where 

significant knowledge is transferred from the onsite to offshore personnel on a one-time basis which 

allows offshore personnel to try and replicate the service that was provided from onsite before. Such 

services include maintaining IT systems from offshore locations, contact centres that provide services 

such as handling inbound enquiries, making telesales calls, and performing back office operations 

such as accounting, check clearing, funds transfer etc. 

The sampling frame was the set of IT and ITIES vendors who had operations in India, as defined 

though public announcements of offshoring of business services either between 2000 and 2005. 

Since India accounts for almost 70% of the IT and ITES offshoring globally, restricting the sample to 

just firms with an Indian connection does not come at the cost of reduced generalizabil ity23 . By 

searching for public announcements of offshoring of services during the specified time period I 

identified 28 vendor firms as shown in Error! Reference source not found.. While I approached all 

28 of these firms, 13 firms returned completed surveys that are used in this research. I also received 

surveys from 4 of the 16 client firms that operate captive centres in India. I received completed 

surveys for multiple processes from each firm, for a total of 126 surveys 24, thus allowing me to control 

for firm specific factors in the analyses. 

13 This does not mean that all the data in the survey is Indian - it just means that the firms have an 
Indian processing centre. Many of the firms in the sample are multinational corporations and provide 
services from a variety of geographies. Since almost all major firms involved in offshoring has some 
Indian operations, this sampling frame captures a very large section of the population. 
24 Data limitations reduced the effective number of observations for some analyses. 
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Table 5-1: Sampling Frame and Sample 

IT&ITES CRM Captives 
IBM First American Corporation Goldman Sachs 
HP eFunds Sun Life 
Wipro Avaya Genpact 
TCS Aviva Bank of New York 
Accenture Customer First Services (CFS) American Express 
Xansa 24/7 Customer Royal & Sun Alliance 
Computer Associates Sutherland Global Services Lehman Bros 
Keane Convergys UBS 
Capgemini Lason Citigroup 
HCL Ventura DB 
I nfosys, ClientLogic HSBC 
Satyam EXL Barclays 
Cognizant Secova eServices Lloyds TSB 
Sapient ICICI Onesource ABN Amro 

Dell 
Prudential 

9 of 14 firms 4 of 14 firms 4 of 16 firms 
75 responses 28 responses 23 responses 

Responses by Process Type 
IT Back Office Contact Centre 
42 responses 54 responses 30 responses 

The survey instrument (attached in Appendix A5) was designed on the basis of interviews 

conducted in the qualitative study and using items from prior studies where available. The interviews 

were especially useful in classifying the types of effort involved in migrating processes from their 

original location to the offshore location, such as knowledge capture, modularity and redesign of 

processes, communication efficiency and the creation of common ground. Since the construct of 

common ground is novel to this study, the items used to measure this construct are explained in detail 

below. 

Based on the field research in the qualitative study reported before, we identified three 

dimensions of common ground that is important in offshoring situation, namely, procedural, cross- 

contextual and interpersonal common ground. Each type of common ground is captured by one item 

in the survey. Procedural common ground is defined as mutual knowledge of decision making 

procedures and is captured by the item "Helping personnel in each location to understand the 

decision making procedures used by personnel in the other location". Cross-contextual common 
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ground is defined as the mutual knowledge regarding the locations, which is typically achieved by 

technological means that enable transparency of actions across locations. This is captured by the 

item "Investment in technologies that enable personnel in one location to observe the work -in- 

progress in the other location". Interpersonal common ground is defined as the mutual knowledge of 

interacting individuals regarding each other, which is typically achieved by means of prior joint work 

experience. This is captured by the item "Encouraging personnel from one location to relocate and 

work from the other location for some time". Since travel is used as a compensating mechanism 

when requisite common ground for coordination is not present, we measured the level of such 

compensatory travel using the item "Encouraging and facilitating travel by personnel from the one 

location to visit the other location". Finally, as the qualitative study shows, common ground achieves 

coordination by means of both the anticipation effect and the interpretation effect. To specifically 

capture the interpretation impact of coordination, the following two items were used: "Investment in 

cultural training for employees in each location to better interact with employees in the other location" 

and "Encouraging and facilitating personnel in the offshore location to learn and adopt the vocabulary 

used by personnel in the onsite location". 

The survey instrument was designed on the basis of these interviews and using items from prior 

studies where available. The survey was piloted with several managers to remove ambiguities and 

examine the face-validity of my measures. The managers that provided feedback on the survey items 

were distinct from the survey respondents. I used the insights from the pilot study experience to add 

appropriate comments next to the items using the comment feature in MS Word as additional help for 

respondents to interpret the questions. These comments were also piloted with managers before the 

surveys were sent to respondents. Finally, in order to reduce response bias, I used multi-item scales 

from literature for most constructs and used multiple response formats. 

The surveys were emailed in advance to a senior manager in each vendor firm that indicated an 

willingness to participate in this study. The senior managers typically appointed a person within the 

firm to be responsible for coordinating the response within their firms. These coordinators identified 

suitable processes from within their firms that should be included in the study and requested the 

managers who were responsible for migration and steady state management to complete the 

questionnaires. In many instances these coordinators themselves were respondents - they 
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completed the survey first with heavy involvement of the researchers to interpret and clarify questions, 

which helped them answer any queries from other managers in their firm. 

For each offshored process, the questionnaire requests information on the knowledge 

characteristics of the process before offshoring, the effort spent on migrating the process, and 

performance of the process in steady state. Since many of the measures are subjective, to avoid 

common method bias, each questionnaire was completed by two different individuals who have 

knowledge about the process. Part A of the questionnaire requests information on process 

characteristics before offshoring and the steps taken to migrate the process from its original location 

to the offshore location. Part B requested information on the steady-state performance of the 

process. However, for 15 surveys, the same person completed both parts of the questionnaire. This 

was mainly because another person who had knowledge of the process was not readily available 25 
- 

However, for at least 10 of these single respondent surveys, the two parts were completed at different 

times, after an effort was made to identify another suitable respondent, and none was found. 

5.2. MEASURES 

Each respondent was first asked to answer some general questions about the process that was 

offshored. These include measures of the size of the process, its location pre and post offshoring, the 

number of activities it is interdependent with, the locations of these interdependent activities, the 

length of time spent in preparing the process for offshoring and the time this process has been 

operating in steady state at the offshore location. The respondents then answered detailed questions 

about the nature of the process pre-offshoring, the steps taken to migrate the process and its 

performance post-offshoring. I used multi-item formative scales for most of the constructs. When 

possible, I also measured some constructs using objective information. The items were informed both 

by a comprehensive survey of the literature as well as by the interviews and pre-tests. 

I measured the reliability of the constructs used in the following analyses by using both Cronbach 

alpha and performing confirmatory factor analysis. Nunnally and Bernstein (1994) suggest that 

alphas higher than 0.7 are acceptable in most cases. Therefore, in this research I use an alpha of 0.7 

" The high growth and the very high attrition rates of over 35% in the Indian BPO industry mean that 
when a manager quits, there is often no one available who has knowledge about the history of the 
process and its performance except the other respondent. Many companies operate on the "buddy 
principle" precisely because of this threat. 
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as the cut-off value to accept a scale. All confirmatory factor analyses reported here were performed 

using AMOS v6.0. I used two measures of fit provided by AMOS to judge the models: Comparative 

Fit Index (CFI) proposed by Bentler (1990) and the minimum discrepancy divided by the degrees of 
freedom for the model (CMIN/DF), proposed by Wheaton et al (1977). Models with CFI closer to 1 .0 
than 0 are considered to have good fit (Bentler, 1990). Values of CMIN/DF less than 5 are considered 

reasonable in macro constructs (Wheaton et al, 1977; Marsh and Hocevar, 1985). Error! Reference 

source not found. lists the items for each measure as well as measures of their reliability. 

Dependent Variables 

Steady State Performance of the process post-offshoring 

The dependent variable is the steady-state performance of the process from the offshore 

location. I measured performance along the following four categories (1) Cost savings, (2) service 

quality improvements, (3) Rapid growth and (4) Overall satisfaction with the service. I decided to 

specifically focus on the first these categories since the interviews suggested that these capture the 

motives for offshoring for a large majority of the firms where effective coordination is likely to be an 

important concern. I also included a "any other" category in the survey, which was utilized only by 3 

of the 126 respondents. 

Performance was measured on each of the above categories on a9 point scale, where -4 was 

"Complete Failure"; the mid-point 0 was "Meets Expectations" and +4 was "Exceeds Expectations". 

Respondents were requested to choose on this "Likert" scale the achievement of objectives in each of 

the above categories. These four items produced a single scale with Cronbach's alpha = 0.72. In a 

confirmatory factor analysis, all items loaded on a single factor with a CFI of 0.97 and CMIN/DF of 2.7. 

5.2.2. Independent Variables 

Process System Dependence 

Process system dependence was captured using two items that measured the intensity of 

interactions between focal process with other processes, and the magnitude of cascading effects of 

process changes across its linked processes. These items were adapted from literature to apply to 

the offshoring setting (Zander & Kogut, 1995; Gatignon, Tushman, Smith and Anderson, 2002). Since 

these two items capture different dimensions of system dependence of the focal process, my measure 
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is created by adding the scores on each item. In the data, the correlation between these two items is 

0.4, showing that these do capture different aspects of system dependence. Robustness checks with 

alternative measures of system dependence are reported in Appendix A6. 

Investment in Modularity 

Five survey items were used to measure the extent of investment in modularizing the process 

during transition. These items were created based on my fieldwork in the offshoring setting and 

captured the effort spent in reengineering the process, simplifying linkages between processes, 

creating well specified interfaces and portioning the process such that cross-location 

interdependencies are minimized. The Cronbach alpha of 0.88 for this scale indicated a good fit. 

Confirmatory factor analysis resulted in a CFI 0.92 indicating a very good fit, though CMIN/DF was 5.9 

indicating a poor fit. 

Investment in Communication 

Four items were used to measure the extent of investment in ongoing communication between 

the onsite and offshore locations. The items, created based on my fieldwork in the offshoring setting, 

captured the effort spent in creating or adapting an IT network to enable communication, training in 

remote collaboration, access to communication tools and the support received in trying communicate 

between onsite and offshore locations. The Cronbach alpha from this scale was 0.75 indicating a 

satisfactory fit, while confirmatory factor analysis indicated a very good fit with a CFI of 0.98 and 

CMIN/DF of 2.0. 

Investment in Common Ground 

Six survey items captured the extent of investment in creating common ground during transition 

and afterward. These items captured the tools used to generate common ground identified in my 

qualitative work, namely transparency of decision making procedures, using tools that promote 

transparency of actions across locations, promoting shared experience among personnel and travel 

between locations. The Cronbach alpha measure for reliability of this construct is satisfactory (d = 

0.81). Confirmatory factor analysis with a single factor had a CFI of 0.87 and a CMIN/DF of 4.0, 

indicating acceptable fit. 

Discriminant Validity among the Coordination Mechanisms 
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One of the contributions of this paper is to establish a measure for common ground and show 

that it is a distinct coordination mechanism different from modularity and communication. For this 

purpose I carried out further analyses to establish discriminant validity between these constructs. In 

confirmatory factor analysis, all three constructs were entered as endogenous variables and their 

respec ive items as observed variables. The analysis where the three variables are distinct constructs 

that are able to co-vary with each other vastly superior goodness of fit over single factor model. The 

CFl and CMIN/DF were respectively 0.89 and 1.9 for the multi-construct model, compared to 0.54 and 

4.5 for the single construct model. In the multi-construct model, the co-variances between each pair 

of construct were also significantly different from 1.0, again showing discriminant validity. 

To ensure discriminant validity between communication and common ground, I carried out a 

procedure similar to the above, where just communication and common ground were the endogenous 

constructs. Again, I find the two-factor solution had superior goodness of fit with a CFl of 0.85 and 

CMIN/DF of 2.74 over a single factor solution with CH of 0.7 and CMIN/DF of 3.7. The covariance 

between the two factors of 0.7 is significantly different from 1.0, establishing discriminant validity. 
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Table 5-2: Key Constructs 

Performance I alpha: 0.72; CFI: 0.97 
Please indicate the extent to which the offshoring initiative for this project has met/exceeded 
expectations on (-4: complete failure; 0: Meets expectations; 4: Exceeds expectations): 

Cost savings; 
Service quality improvements; 
Rapid growth; 
Satisfaction with service; 

Process Knowledge (un)Stickiness alpha 0.82; CFI: 0.96 
Please indicate the extent to which the following statements accurately describe the client 
firm's knowledge about this process before the offshoring initiative was undertaken 
(-3: Strongly disagree; 0: Neither disagree nor agree; +3: Strongly agree) 

1. We had extensive documentation that described all the critical parts of this process 
2. Most of the training required to perform this process was obtained from our manuals 
3. The steps involved in executing this process were well understood standard industry 
practice 
4. The quality of the process would deteriorate significantly if a few individuals from this 
group left the organization (reverse coded) 
5. The interactions between individuals who were involved in executing this process were 
well structured and handoffs were well defined 
6. In this process most employees were capable of performing other employee's jobs 
7. Interactions between this process and other linked activities were precisely known and 
documented 

Process Knowledge System Dependence 
The following questions measure the nature of interactions between the offshored process 
and linked activities/departments in the client firm before this offshoring initiative was 
undertaken 
(-3: Strongly disagree; 0: Neither disagree nor agree; +3: Strongly agree) 

1. Personnel executing this process were in constant touch with personnel executing other 
linked activities 
2. Changes to this process led to substantial changes in other linked onsite processes 

Investment in Transition Procedures (to reduce stickiness) 
Please indicate the extent to which you agree with the following statements regarding 
transition. 
(-4: Strongly disagree; 0: Neither disagree nor agree; +4: Strongly agree) 

1. During transition, offshore personnel spent a significant amount of time closely observing 
the work of current experts in the process 
2. As part of transition offshore personnel had primary responsibility for process execution 
under the supervision of existing personnel. 
3. A great deal of process mapping and documentation was performed as a part of transition. 
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investment in Common Ground I alpha: 0.8 1; CFI: 0-87 
Please tell us how much effort was spent on the following activities dur ing and after transition (until now) to facilitate smooth interactions between the offshored location and onsite location ' 
(-4: Little or no effort; -2: Some effort; 0: Moderate Effort; +2: Significant effort; +4: Intensive focused effort): 
(1) Helping personnel in each location to understand the decision making procedures used by 
personnel in the other location 
(2) Investment in technologies that enable personnel in one location to observe the work -in- progress in the other location 
(3) Encouraging personnel from one location to relocate and work from the other location for 
some time 
(4) Encouraging and facilitating travel by personnel from the one location to visit the other location 
(5) Investment in cultural training for employees in each location to better interact with 
employees in the other location 
(6) Encouraging and facilitating personnel in the offshore location to learn and adopt the 
vocabulary used by personnel in the onsite location 

Investment in Communication I alpha: 0.75; CFI: 0.98 
Please tell us how much effort was spent on the following activities during and after transition 
(until now) to facilitate smooth interactions between the offshored location and onsite location 
(-4: Little or no effort; -2: Some effort; 0: Moderate Effort; +2: Significant effort; +4: Intensive 
focused effort): 

(1)Developing/adapting a IT communication network; 
(2) Training personnel in remote collaboration; 
(3) Providing electronic tools that could be used to collaborate remotely (e. g., Net Meeting, 
Messenger, etc); 
(4) Encouraging and facilitating personnel from one location to contact the other location 
whenever they feel the need (e. g., telephone calls, Instant Messenger etc. ) 

Investment in Modularity I alpha: 0.88; CFI: 0.92 
Please tell us how much resources were spent on the following activities during transition to 
enable offshoring: 
(-4: Little or no effort; -2: Some effort; 0: Moderate Effort; +2: Significant effort; +4: Intensive 
focused effort): 

(1) Simplifying linkages between the offshored process and linked activities retained onsite 
(process was modularized); 
(2) Adapting the offshored process to be executed remotely so that need for interactions 
between the offshored process and linked activities retained onsite is minimized; 
(3) Creating standard operating procedures (rules, policies, etc) such that interactions 
between the offshored process and linked activities retained onsite are structured; 
(4) Partitioning the offshored process into portions with low and high interaction components 
(process chunking); 
(5) Reengineering the offshored process such that any coordination between the offshored 
process and linked activities retained onsite is fully structured 
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5.2.3. Control Variables 

Size of the process: Size is measured as the log of number of full time equivalent employees that 

are employed in the process. 

Maturity of process offshore: Maturity of the process offshored is measured as the time since 

steady state operations were achieved in the offshore location for this process. 

Migration Effort: The amount of effort invested in migrating the process is likely to affect the nature 

of operations offshore and any efforts taken to mitigate post offshoring coordination difficulties. 

Migration effort is measured as both the number of personnel who were involved in migrating the 

process as well as the time taken to migrate the process. 

Process Type: The data consists of IT, back office an contact centre processes. The effect of the 

process types are controlled for using dummy variables. 

Management Model: I control for the percentage of the process that is performed by the vendor 

rather than the client since this might affect the response to coordination difficulties faced post 

offshoring. 

Vendor response: While most of the surveys were completed by vendor personnel, a small 

percentage of them were completed by clients. I control for the effects of differences in role using a 

dummy that takes the value 1 if the vendor answered the survey. 

Process Knowledge Stickiness: While system dependence is the characteristic of interest in this 

paper, process stickiness is another characteristic that could significantly affect process performance. 

Knowledge stickiness impedes the transfer of knowledge necessary for executing the process from 

one set of personnel to another set of personnel (Szulanski, 1996; von Hippel, 1994; 1998; Hansen, 

1999; Zander & Kogut, 1995; Birkinshaw et al, 2002) - in this case from onsite personnel to offshore 

personnel. In this instance, it is important to control for the effects of knowledge stickiness, since low 

performance of the offshored process could result from the inability to transfer the knowledge required 

to execute the process rather than the inability to coordinate between the onsite and offshore 

locations. 

Knowledge stickiness of the offshored process was measured using seven items. I used items 

from the literature that capture information regarding tacitness, codifiability, causal ambiguity, and 
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social complexity (Szulanski, 1996, Zander & Kogut, 1995). The Cronbach alpha for this scale was 

0.82 indicating satisfactory fit. Confirmatory factor analysis indicated an excellent fit with a CFI of 0.96 

and a CMIN/DF of 1.8. 

5.3. ANALYSIS TECHNIQUES 

The propositions predict that the effects of process knowledge characteristics will be moderated 

by the type of investments in migrating the process from onsite to offshore locations. I test these 

hypotheses using OLS regression models. Since the data contains multiple processes from each 

firm, I control for the resulting non-independence of observations by clustering the standard errors for 

each firm. I examined the presence of firm effects by analysing both fixed effects and random effects 

models. In both cases, model results suggested that the null hypothesis that all the firm fixed effects 

are not different from zero cannot be rejected. This is not surprising since most of the data come from 

vendors for processes that perform for several clients. It is likely that across firm differences are 

larger than across vendor differences. 

For all the analyses reported in this paper, variables of interest were constructed by using the 

generate option in Stata when checking the Cronbach alpha scores - these variables are generated 

by averaging the items. I also constructed alternative variables as the scales computed by multiplying 

the individual item scores by their weight in the CFA model. Analyses performed using these scales 

result in qualitatively similar results. 

In the next chapter I present the findings from this study. 
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CHAPTER 6. QUANTITATIVE STUDY - FINDINGS 

SUMMARY STATISTICS 

Table 6-1 reports the summary statistics and Table 6-2the pair-wise correlations between the 

variables used in the analysis. Inspecting the descriptive statistics, we see that there is considerable 

variation in the important independent variables - the investments in modularity, ongoing 

communication and common ground. The processes also vary widely in other characteristics such as 

size, maturity, and extent of vendor ownership of the process. In Table 6-2, correlations that are 

significant are shown in bold and italicized. Inspecting Table 6-2, the low correlations between most 

of the independent variables suggests that collinearity is not a significant concern for analyses. 

Table 6-1: Descriptive Statistics 

Variable 

Dependent variable 
Process Performance 
post offshoring 

Independent Variables 
Process System 
Dependence 
Investment in Common 
Ground 
Investment in 
Communication 
Investment in Modularity 

Control Variables 
Process Stickiness 
Size 
Process Maturity 
Duration of Migration 
Migration Effort in FTE 
% of process performed 
by vendor 

N Mean Std. Dev. Minimum Maximum 

122 2.40 0.79 0.00 3.75 

126 1.45 2.44 -6.00 6.00 

125 0.28 1.65 -4.00 4.00 

125 0.78 1.73 -3.49 4.00 

125 0.90 1.69 -4.00 4.00 

127 0.22 1.26 -2.28 2.89 
123 115.9 211.2 4 1600 
126 15.38 13.13 0.00 63.00 
127 10.14 7.46 1.50 42.00 
124 10.64 11.83 0.00 64.00 

112 72.40 39.36 0.00 100.00 
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6.2. HYPOTHESEs TESTING 

The first hypothesis suggested that as process knowledge system dependence increases, 

offshoring performance will be negatively affected. Error! Reference source not found. reports OLS 

models in which the dependent variable is post-offshoring performance. Inspecting model 1 in Error! 

Reference source not found., find that system dependence of the process has a strong negative 

relationship with outsourced process performance. Interestingly, in the same model, we notice how 

process knowledge stickiness has no significant relationship to post-offshoring performance. This 

direct relationship shows that it is harder to coordinate processes with high system dependence 

across locations. 

The second hypothesis suggests that as system dependence of a process increases, increasing 

investments in modularity lead to higher performance post offshoring. Model 2 in Error! Reference 

source not found. shows that the interaction term between system dependence and investments in 

modularity is positive and significant. Therefore, we find support for the second hypothesis. The third 

hypothesis suggests that investments in ongoing communication moderate the effects of system 

dependence on performance. In model 3, we find that the interaction term, though positive and 

significant as expected. Therefore, we find support for the third hypothesis. 

The fourth hypothesis suggests that investments in common ground moderate the effects of 

system dependence on performance. Model 4 in Error! Reference source not found. shows that 

the interaction term, is positive and significant as expected. This result shows that investing in 

common ground has a positive effect on performance when offshoring processes with high system 

dependence. 

6.3. ROBUSTNESS CHECKS 

It could be argued that the measure of common ground captures some effects of ongoing 

communication, especially the last three items that help with the interpretation effect of common 

ground. To test the validity of my results, I created another variable that averages just the first three 

items of the common ground measure which do not involve any items related to communication. 

Since these items, refer to the ability of common ground to enable the anticipation of actions across 
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locations, I call it CG Anticipation. Model 5 in Error! Reference source not found. shows the 

moderation effect of CG Anticipation on the relationship between system dependence and 

performance. We find that the interaction term is positive, but not significant. Since the main effect of 

system dependence is also not significant in this model, it is possible that the multi-collinearity 

inherent in an interaction design, is inflating the standard errors. Therefore, a joint significance test of 

the coefficients is appropriate. This joint test is highly significant (F (3,15) = 4.3; p-val = 0.02). This 

suggests that common ground has the hypothesized moderation effect, both as a whole construct as 

well as just the anticipation effect alone. 

The respondents were also requested to provide the percentage of transition effort that was spent 

in modularity, ongoing communication and generating common ground. I tested the above 

hypotheses with these effort measures rather than with the "item" based measures as reported above. 

From Model 2 in Table 6-4, we see that the interaction term for the effort spend in modularity, though 

positive is not significant, unlike the results reported above. In Model 3 in Table 6-4, we see that the 

interaction term for ongoing communication is significant but negative, contrary to the results reported 

above. This suggests that proportionally increasing investment in ongoing communication at the 

expense of the other mechanisms actually harms performance. Finally, from Model 4 in Table 6-4, we 

see that the interaction term between system dependence and common ground is positive and 

significant as hypothesized. This suggests that increasing effort in common ground at the expense of 

modularity and communication is beneficial to achieving coordination in system dependent processes. 

These results cumulatively suggest that common ground is an extremely important mechanism in 

achieving coordination of distributed system dependent processes. 

In further analyses reported in Appendix A6, I further probed the robustness of the findings on the 

moderation effect of the three coordination mechanisms. The results are unchanged when controlled 

for both the magnitude of each type of investment, as well as the total investment in transition. 

Next, I tested for the combined effect of all the three coordination mechanisms. Table 6-5 Model 

1 shows the effects for modularity, communication and common ground, while Model 2 shows the 

effects for CG Anticipation. None of the main effects and interaction effects are significant by 

themselves in these models. However, since these terms are highly collinear, the standard errors in 

the models are likely to be inflated. Therefore, I conducted joint significance tests involving the main 

effects and interaction effects as shown below in Table 6a. The joint significance tests indicate that all 
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the main and interaction effects are highly significant together (X2(7) = 34.7 and p-val =0.0000 for 

Model 1 and X2(7) = 29.4, p-val = 0.0001 for Model 2 respectively). These results suggest that while 

modularity and common ground have a positive moderation effect on the relationship between system 

dependence and performance, communication actually has a negative moderation effect. The results 

also suggest that especially common ground is a more powerful mechanism than either modularity or 

communication in resolving the problems that arise due to system dependence. These results are 

similar to the ones reported earlier using the effort measures, which also suggest that incremental 

effort invested in common ground at the expense of modularity and communication is most beneficial 

than incremental effort spent in the other mechanisms. 

As the last set of analyses, I looked at the impact of process knowledge stickiness on 

performance. Based on prior theory, I expect that procedures to reduce stickiness or those that help 

in transferring sticky knowledge such as increasing observability and working closely with current 

process experts would positively moderate the impact of knowledge stickiness on post-offshoring 

performance (Szulanski, 1996; Zander & Kogut, 1995; Hansen, 1999; Birkinshaw et al, 2002). 1 also 

expect that the three coordination mechanisms discussed above would not impact the performance of 

sticky processes. Model 3 in Table 6-6 reports a positive main effect for process (un)stickinesS26 and 

a negative and significant coefficient for the interaction term between process (un)stickiness and effort 

invested in transition procedures. This allows us to replicate in the offshoring situation prior findings in 

the literature on technology transfers, knowledge transfer in MNC etc. 

Finally, moving on to the control variables, we see that unsurprisingly process maturity has a 

positive effect on performance. We also find that processes that take a long time to migrate have a 

negative effect on performance. This is probably because process that take long time to migrate are 

likely complex and difficult or run into other unforeseen problems in offshoring. Finally, IT processes 

generally report lower performance than back office processes, while contact centre processes 

typically have similar performance to back office processes. This is quite interesting, since the 

general belief in the industry is that call centre processes are the easiest to move offshore since they 

16 The measure was for the ease of transferability of the process - such as the availability of 
documentation etc. I term this (un)stickiness as the opposite of stickiness - the higher this measure, 
the easier it is to transfer the process, and lower the investment required in transferring it. 
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are relatively less sticky when compared to back office and IT processeS27 . However, they are as 

system dependent as the other process types, which reduce their performance in spite of the 

knowledge being very easy to transfer. 

Table 6-3: Effect of system dependence and coordination mechanisms on post offshoring 
performance 
OLS Models with standard errors adjusted for multiple responses per firm 

Modularity Communic Common Common 
ation Ground Ground 

Variables (All) (Anticipation) 
MODEL 1 MODEL2 MODEL3 MODEL4 MODEL 5 

System Dependence -0.04* -0.05** -0.06** -0.05** -0.04 (0.02) (0.02) (0.02) (0.02) (0.03) 
Modularity -0.02 

(0.04) 
System Dep 0.02** 
Modularity (0.01) 
Communication 0.01 

(0.06) 
System Dep 0.02* 
Communication (0.01) 
Common Ground -0.01 0.01 

(0.06) (0.08) 
System Dep 0.04* 0.02ý 
Common Ground (0.02) (0.02) 
Process 0.07 0.04 0.04 0.02 0.06 
(Un)Stickiness (0.08) (0.07) (0.08) (0.08) (0.08) 

Process Size in FTE 0.00** 0.00** 0.00 0.00** 0.00** 
(0.00) (0.00) (0.00) (0.00) (0.00) 

Process Maturity 0.01 ** 0.01 ** 0.01 ** 0.01 ** 0.01 ** 
(0.004) (0.004) (0.003) (0.004) (0.004) 

Duration of Migration -0.03** -0.03** -0.03** -0.03** -0.03 
(0.01) (0.01) (0.01) (0.01) (0.01) 

Migration Effort in 0.00 0.00 0.00 0.00 0.00 
FTE (0.00) (0.00) (0.00) (0.00) (0.00) 
% of process -0.00 -0.00 -0.00 -0.00 -0.00 
performed by vendor (0.00) (0.00) (0.00) (0.00) (0.00) 

Response by Client -0.50 -0.51 -0.52 -0.49 -0.58* 
(0.32) (0.32) (0.31) (0.31) (0.31) 

Contact Centre -0.30 -0.30 -0.29 -0.32 -0.40 
Process (0.22) (0.22) (0.22) (0.21) (0.25) 

IT Process -0.41 *** -0.45*** -0.44*** -0.48*** -0.54*** 
(0.18) (0.18) (0.18) (0.18) (0.15) 
3.28*** 3.33*** 3.31 3.28*** 3.29*** Intercept (0.331 /1 

N 107 106 106 106 103 
F 6.71 10.11 73.6*** 89.58*** 437.19*** 
R2 25.7 27.28 27.7 29.3 30.32 

Legend: *** p<0.01 ** p<0.05 * p<o. 1 

27 Call centre processes are also typically larger in FTE terms than other process types. The models 
also suggest that larger processes are likely to be better performers. However, the size data, as 
expected is highly skewed, and when we use a log transformation on the size variable, this significant 
result disappears. Therefore, we do not find any evidence that larger processes perform better. 
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t System dependence, common ground and interaction term jointly significant (F (3,15) = 4.3; p-val 
0.02) 
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Table 6-4: Effect of percentage of transition effort spent on system dependence. 
OLS Models with standard errors adjusted for multiple responses/ firm 

Modularity Communic Common 
Variables ation Ground 

MODEL 1 MODEL2 MODEL3 MODEL4 
System Dependence -0.04* -0.04 -0.10 -0.14*** (0.02) (0.03) (0.06) (0.04) 
Modularity -0.003 

(0.004) 
System Dependence -0.00 * Modularity Effort (0.001) 
Communication 0.002 

(0.01) 
System Dependence 
* Communication -0.006** Effort (0.002) 
Common Ground -0.01 

(0.01) 
System Dependence 
* Common Ground 0.01 
Effort (0.00) 
Process 0.07 0.12 0.11 0.14* 
(Un)Stickiness (0.08) (0.07) (0.07) (0.07) 
Process Size in FTE 0.00** 0.00* 0.00* 0.00* 

(0.00) (0.00) (0.00) (0.00) 
Process Maturity 0.01 ** 0.01 ** 0.01 * 0.01 ** 

(0.004) (0.004) (0.004) (0.004) 
Duration of Migration -0.03** -0.02** -0.02** -0.02** 

(0.01) (0.01) (0.01) (0.01) 
Migration Effort in 0.00 0.00 0.00 0.00 
FTE (0.00) (0.00) (0.00) (0.00) 
% of process -0.00 -0.00 -0.00 -0.00 
performed by vendor (0-00) (0.00) (0.00) (0.00) 

Response by Client -0.50 -0.65* -0.66** -0.61 * 
(0.32) (0.31) (0.30) (0.30) 

Contact Centre -0.30 -0.49* -0.58** -0.44 
Process (0.22) (0.26) (0.27) (0.28) 

IT Process -0.41 *** -0.54** -0.59*** -0.51 ** 
(0.18) (0.17) (0.18) (0.18) 

Intercept 3.28*** 3.41 *** 3.32*** 3.46*** 
(0.33) (0.36) (0.33) (0.38) 

N 107 100 100 100 
IF 6.71 29.9*** 9.45*** 85.04*** 
R2 25.7 34.22 33.3 31.2 

Legend: *** p<0.01 ** p<0.05 * p<O-1 
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Table 6-5: Effect of system dependence and the coordination mechanisms on post offshoring performance 
OLS Models with standard errors adjusted for multiple responses per firm 

Variables CG All CG Anticipation 
MODEL 1 MODEL2 

System Dependence -0.05** -0-05 (0-03) (0.04) 
Modularity -0-03 -0.03 (0.04) (0.03) 
System Dependence * Modularity 0.01 0.01 * 

(0.01) (0.01) 
Communication 0.02 -0.00 (0.06) (0.08) 
System Dependence * Communication -0.002 -0.01 

(0.01) (0.02) 
Common Ground -0.003 0.02 

(0.06) (0.11) 
System Dependence * Common Ground 0.03 0.02 

(0.02) (0.03) 
Process (Un)Stickiness 0.002 0.05 

(0.07) (0.08) 
Process Size in FTE 0.00** 0.00* 

(0.00) (0.20) 

Process Maturity 0.01 ** 0.01 ** 
(0.00) (0.00) 

Duration of Migration -0.03*** -0.03*** 
(0.01) (0.01) 

Migration Effort in FTE 0.00 0.00 
(0.00) (0.00) 

% of process performed by vendor -0.00 
(0.00) 

-0.00 
(0.00) 

Response by Client -0.49* -0.57* 
(0.28) (0.30) 

Contact Centre Process -0.31 -0.40* 
(0.19) (0.22) 

IT Process -0.48*** -0.55*** 
(0.14) (0.14) 

Intercept 3.34*** 3.34*** 
(0.29) (0.29) 

N 106 106 
Legend: *** p<0.01 ** p<0.05 * p<O. l 

Joint Significance Tests MODEL 1 MODEL2 
X2 pval X2 pval 

System Dependence 4.5** 0.03 1.16 0.28 
Sys Dep, Modularity, Interaction 4.81 0.19 3.55 0.31 
Sys Dep, Communication, Interaction 6.07 0.11 4.56 0.21 
Sys Dep, Common Ground, Interaction 18.67 *** 0.0003 14.47*** 0.002 
All main effects and interaction effects 34.65 *** 0.0000 29.40*** 0.0001 
All main effects and interaction effects 
except System dependence 12.58 ** 0.05 11.72* 0.07 

118 



Table 6-6: Effect of process stickiness and transition procedures on post offshoring performance OLS Models with standard errors adjusted for multiple responses per firm 

Variables 
MODEL 1 MODEL2 MODEL3 

Process (un)Stickiness 0.07 0.18* 
(0.08) (0.10) 

Effort in transition 0.04 0.07 
procedures (0.06) (0.05) 
Stickiness * effort in -0.05* 
transition procedures (0.03) 
Process Size in FTE 0.07 0.06 0.06 

(0.08) (0.09) (0.09) 
Process Maturity 0.01 * 0.01 * 0.01 * 

(0.004) (0.004) (0.004) 
Duration of Migration -0.03** -0.02** -0.02** 

(0.01) (0.01) (0.01) 

Migration Effort in FTE 0.00 0.00 0.00 
(0.00) (0.00) (0.00) 

% of process performed -0-00 -0.00 -0.00 
by vendor (0.00) (0.00) (0.00) 

Response by Client -0.50* -0.55** -0.53** 
(0.26) (0.24) (0.26) 

IT Process -0.46** -0.44** -0.41 ** 
(0.17) (0.18) (0.17) 

Contact Centre Process -0.24 -0.28 -0.27 
(0.19) (0.25) (0.23) 

1 ntercept 
3.0*** 2.89*** 2.89*** 
(0.44) (0.37) (0.39) 

N 107 106 106 
F 5.7*** 6.2*** 14.8*** 
R2 24.8 26.2 28.4 

Legend: *** p<0.01 ** p<0.05 * p<O. l 
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6.4. DiSCUSSION 

The primary purpose of the quantitative study was to investigate in a field setting the performance 

consequences of investment in the three remote coordination strategies, modularity, ongoing 

communication and generating common ground, as a function of the system dependence of the 

offshored process. A secondary motive was to identify when common ground may be more suitable 

to achieve coordination than ongoing communication. 

The results show that common ground is a distinct coordination mechanism that can be 

empirically distinguished from modularity and ongoing communication. The results also suggest that 

while common ground is effective in coordinating across geographic distance for a system dependent 

process, modularity and ongoing communication may not be effective for this purpose. The 

interaction effect of common ground and system dependence is graphically shown in Figure 6-1. 

a) 
C ._ 

0 A- 

SD-lSD SD Mean SD+1 SD 

-#- - CG- 1SD ---w--CG Mean --Ar---CG+ 1SD I 

Figure 6-1: Interaction Effect of Common Ground 

Interestingly, the results also suggest that while extra effort spent during migration in common 

ground at the expense of the other coordination mechanisms, modularity and communication, are 

beneficial for performance. Extra effort spent on modularity has no effect, while extra effort spent on 

communication at the expense of modularity and generating common ground is actually harmful for 

performance. Finally and quite unsurprisingly, we find that none of the coordination mechanisms 

have any influence on the relationship between process knowledge stickiness and performance. Only 

knowledge transfer mechanisms that are part of process transition procedures ameliorate the effect of 
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stickiness on performance. These procedures, however have no influence on the impact of process 

system dependence. 

It is interesting to compare my results with practical wisdom. Typically, offshoring failures are 

most often attributed to the lack of skill/knowledge on the part of offshore employees. Interestingly, 

my results suggest that offshoring firms are highly skilled at transferring sticky knowledge across firm 

and geographic boundaries. Moreover, my results however suggest that, system dependence of the 

offshored process is a significant barrier to process performance post-offshoring, a barrier that is as 

important or more important than stickiness, but one to which much attention is not paid. To reiterate 

the findings above, we also find that effort directed at reducing system dependence by modularizing 

the process or coordinating over system dependence by generating common ground across the 

onsite and offshore locations is effective at improving offshore service delivery. 

In subsequent analyses (reported in Appendix A6), I find that my results are quite robust to 

alternative specifications of system dependence and common ground. The results for the effects of 

common ground are also robust to controlling for the total investment in migration as well as when the 

level of investment in modularity and ongoing communication are controlled for. In the measure of 

common ground, the first three items are designed to especially impact coordination by anticipation of 

actions, while the last three are likely to impact both anticipation and interpretation. It could be argued 

that the interpretation components are effectively proxies for communication. Therefore, I tested 

these results with a scale created only from the first three items, to see if "pure" anticipation achieves 

coordination. As shown in the tables, the results are robust to this re-specification of common ground. 

This study is subject to a number of limitations. First, the majority of my data comes from vendor 

companies. While vendors should have an accurate knowledge of the state of the process prior to 

offshoring since they observe it in action at its original location during migration, it is likely that their 

perceptions are biased toward exaggerating how dysfunctional the processes were prior to them 

taking it over. Second, vendors are more likely to over state the current performance of the process. 

I do try to correct for this bias by introducing a dummy that takes into account whether a client or 

vendor completed the survey. This dummy is not significant in most of the models, suggesting that a 

bias may not exist; however it does not substitute for having responses from both parties to the 

transaction. Second, it is unclear how much of the investment in modularity, and especially in 

ongoing communication and common ground occurred during transition rather than after, when 
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coordination difficulties were experienced. From this data I cannot conclude whether it is better to first 

modularize the process efficiently and then use common ground for residual interdependence or if it 

better to only invest in common ground. Longitudinal data collected at each state of the movement of 

a process, such as pre-transition, migration, post-transition, and steady state would help alleviate 

these problems. Finally, investments in modularity, communication and common ground are 

endogenous. Therefore I can only make a correlational argument than a causal one for the observed 

relationships. However, I am confident about the basic validity of these results: I have controlled for 

obvious alternative explanations, essentially involving the other coordination mechanisms, as well as 

the effort involved in migration using several measures. The results are robust to several alternative 

specifications for the main independent variables, common ground and system dependence. The 

field work also suggests the basic validity of these propositions and results. It seems difficult to think 

of other alternative explanations that coherently account for all these facts. 

These results have several implications for practitioners. Managers should move away from 

"ICT-enabled feedback" and the assumption that they need to make provisions for unfettered 

communication across locations to achieve best performance. Investments in costly technologies 

such as videoconferencing or fancy net meeting/mind meeting type capabilities remotely may not be 

very helpful in remote coordination success. Rather, managers must pay attention to much simpler 

tasks such as standardizing processes and ensuring transparency in decision making processes and 

actions. These results also partially support and partially challenge assertions in most managerial 

writing on distributed work that it is helpful for the whole team to meet at the beginning of the 

interactions (Armstrong and Cole, 2002; Wageman, 2003). My work suggests that judicious travel by 

both onsite and offshore personnel to each others locations would help improve coordination. 

Managers should also realize that if efficient coordination is not achieved - it is not only because the 

team in the other location is not motivated to make offshoring a success. It could equally well be the 

result of coordination failure that arises from the lack of knowledge regarding the activities in the other 

locations. Building common ground across locations is a very efficient means of creating such 

knowledge. 
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CHAPTER 7. DISCUSSION AND CONCLUSIONS 

This dissertation is aimed at developing a better understanding of how coordination is 

achieved in organizations. The research question was triggered by recent empirical research in a 

number of fields that questioned the validity of equating coordination capacity with communication 

as suggested by classical contingency theory. Therefore, starting from behavioural economics 

foundations, the dissertation attempts to create a knowledge-based theory of coordination - in 

which I investigate how organizations create the common knowledge conditions necessary to 

achieve coordination. I am especially interested in mechanisms other than communication in 

order to emphasize the knowledge-based view of coordination rather than the information 

processing view prevalent in classical theory. For this purpose, I investigate how coordination is 

achieved in distributed organizations - organizations separated by geographic distance. In 

distributed organizations, the lack of face-to-face communication is only imperfectly substituted for 

by using Information and Communication Technology Tools (ICT). 

The dissertation includes two studies: the first is a qualitative study of how coordination is 

achieved in innovative processes across geographic distance. This study is based on 32 

interviews conducted with project managers of 42 distributed and 18 collocated projects in the 

software services offshoring (SSO) industry. This study suggests that apart from coordination by 

plan and coordination by feedback, another important mechanism exists by which firms achieve 

coordination under conditions of uncertainty; i. e., coordination by common ground. Procedural, 

cross-contextual and interpersonal common ground can achieve coordination in innovative but 

geographically distributed settings by both anticipating others' actions and by interpreting their 

communications accurately. This suggests that common ground is an alternative mechanism for 

communication that enables coordination by creating the necessary common knowledge 

conditions necessary for alignment of actions. This study also suggests that detecting these 

mechanisms is difficult in collocated settings - since the awareness enabled by collocation and 

the ease of face-to-face communication creates these common knowledge conditions without 

recourse to some of the mechanisms I find in distributed settings. 

The second study was intended to validate the findings from the qualitative study in a large 

sample analysis and also understand the relative efficacy of the three mechanisms - modularity, 

123 



ongoing communication and generating common ground - in achieving coordination across 

geographic distance. The study was based on an analysis of 126 surveys of offshored processes 

in 16 firms. Based on this large sample data, I find that common ground is a distinct coordination 

mechanism different from communication. I also find that while all three mechanisms are helpful 

in coordinating system dependent processes, common ground is more effective than the other 

two mechanisms. Interestingly, additional investment in common ground at the expense of 

modularity or communication is beneficial to performance, while additional investment in 

modularity at the expense of communication and common ground has no effect, and additional 

investment in communication at the expense of modularity and common ground actually leads to 

worse performance. Finally and quite unsurprisingly, we find that none of the coordination 

mechanisms have any influence on the relationship between process knowledge stickiness and 

performance. Only knowledge transfer mechanisms that are part of process transition procedures 

ameliorate the effect of stickiness on performance. These procedures, however have no 

influence on the impact of process system dependence. I discuss the implications to theory and 

implications for practice below. 

IMPLICATIONS To THEORY 

The purpose of the dissertation is to examine how coordination occurs in situations of high 

interdependence with severe constraints to rich communication. Traditional theories of 

coordination suggest that coordination occurs either by plan or by feedback (March and Simon, 

1958). However, the limits of both these forms of coordination are also quite well known. 

Coordination by plan cannot be achieved under conditions of shifting and unstable patterns of 

interdependence, where standards cannot be framed and enforced. Coordination by feedback 

relies mainly on communication, and when complex patterns of interdependence need 

coordinating, rich media such as face-to-face are required. In the globalized software services 

industry, both constraints on coordination are present. Interdependence is unstable and shifting in 

this industry that involves high novelty settings. At the same time, being distributed across 

geographic distance, the ability to have rich communication is constrained. 

In this dissertation I find a third means of achieving coordination between interdependent 

units - one that involves neither plan nor feedback, but relies on generating common ground to 
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achieve coordinated action. Common ground achieves coordination by two means: the 

anticipation effect - where mutual adjustment occurs by anticipating each others actions and 

adjusting to it, without need for communication; and the interpretation effect - where pre-existing 

common ground allows scripted and thin communication via poor media to carry rich enough 

information for the participants to be able to achieve coordination. These effects are achieved by 

generating the following three types of common ground: Procedural, Cross-contextual and 

Interpersonal. In the specific situation of global software services, I find that these three types of 

common ground are created by tacit coordination tools such as uniform coding processes, staffing 

projects with personnel who have prior experience working with each other, using technological 

tools to observe actions and managing rotation of personnel between locations. 

These findings lead us to a re-understanding of the role of standardization, especially 

standardized processes in coordination. March and Simon (1958) suggested that process 

standards are used under circumstances when standard outputs cannot be specified, or the 

relation between actions and outputs is technical knowledge, and when actions needs to be 

closely synchronized to activities rather than to outputs. These suggest that process standards 

are to be used when the designer has overall knowledge of the pattern of coordination and has 

achieved it by means of a clear division of labour. For this reason, both March and Simon (1958) 

and Mintzberg (1980) suggest that standards cannot achieve coordination under conditions of 

uncertainty. These findings however indicate that standardization of tasks has important 

coordination advantages, especially when the pattern of interdependence is unstable. Process 

standards, by making the decision making process leading to outcomes common ground enable 

interdependent others to anticipate actions and hence adjust their own, as well as correctly 

interpret any communication in light of these processes, thus leading to coordination by both the 

anticipation and the interpretation effect. This implies that, when it is difficult to achieve well- 

specified interfaces, making the process within the modules visible, can achieve coordination 

without communication. 

My findings also contribute to a better understanding of the use of technological tools in 

coordination across locations. The findings suggest that technology tools by creating cross- 

contextual knowledge in common ground on a real time basis achieve coordination without the 

need to rely on rich media for communication. Prior experimental research has consistently 
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suggested that virtual teams, communicating using ICT technology perform much worse than 

teams interacting face-to-face (See McLeod, 1996 for a review). However, distributed software 

teams achieve very good performance using ICT tools of low richness. These findings resolve 

this contradiction by suggesting that high performance teams using low media can successfully 

coordinate if cross-contextual common ground is generated by other means. This supports 

recent research by Crampton (2001) who finds that distributed teams often do not share 

contextual knowledge in their interactions and this frequently leads to low performance. These 

findings are also consistent with other experimental findings which show that virtual team 

performance is enhanced when the members using ICT media to coordinate follow a process that 

is well known to all (Montoya-Weiss et al., 2001; Ocker et al., 1995). 

These findings also suggest an important limitation to media richness theories. Echoing 

Allen's work (1977), my findings suggest that coordination occurs because of collocation rather 

than because of face-to-face communication. The cross-contextual common ground that I find is 

important for coordination occurs naturally in collocated settings. This is much more important for 

coordination than the ability to interact face-to-face. Main stream media richness literature 

therefore should emphasize how to simulate "collocation" as in make physical space transparent 

rather than concentrate on media conditions that replicate "face-to-face communication" that it 

has hitherto focused on. 

Interpersonal common ground is built based on prior experience of interdependent 

personnel. Socialization as a coordination mechanism most often works by generating 

interpersonal common ground, and is most used in situations where the other types of common 

ground are more difficult to generate. Socialization may also generate limited levels of procedural 

common ground by making individuals acquainted with decision rules - however, its predominant 

use is in situations where what I call interpersonal common ground is considered to be the most 

important coordination device (Mintzberg, 1980). Socialization may also lead to coordination by 

collective mind (Weick and Roberts, 1993; Crowston and Kammerer, 1998). In their work, 

however, collocation, intensive socialization and face-to-face communication are suggested to be 

necessary for the development and maintenance of collective mind, that enables coordination by 

both the anticipation and interpretation effects. My findings on the other hand suggest that 

coordination by collective mind (or common ground as I label it) is possible in distributed 
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situations without extensive prior socialization. Therefore, my finds modify in important ways the 

socialization and collective mind literatures, and the label and treatment of common ground is 

more general than prior work on collective mind. 

Finally, these findings indicate that at least in the context of offshore software services, 

common ground necessary to achieve coordinated action is built much easily within firms than 

across firms. I find that offshore software services firms rely more on modular technical solutions 

to divide work between firms when compared to the use of such solutions to divide work between 

locations. Similarly, these firms rely to a great extent on ongoing rich communication to achieve 

coordination between firms than they do between locations. Interestingly, I find that personnel 

from different firms collocate or travel frequently to coordinate with each other, though the very 

same firms seem to have no need for collocation or rich communication to coordinate much 

higher interdependence across locations, as long as it is within the firm's boundaries. Some of 

the constraints to the generation of common ground described earlier seem to be much more 

important across firms rather than within. 

While Williamson (1985) has suggested that firms achieve coordination by recourse to 

administrative fiat, Kogut and Zander suggest that firms achieve coordination by creating a shared 

language (1992) as well as by forging social identities (1996). My work suggests that firms have 

an equally important role in achieving coordination - by creating common ground, and thus 

economizing on both costly hierarchical interventions as well as for costly face-to-face 

communication. The findings also suggest that coordination might be quickly and easily achieved 

within a firm, since many of the elements of common ground pre-date particular projects. Another 

implication is that, under certain conditions, firms might continue to utilize their in-house units or 

inferior vendors even when superior vendors exist because the additional investment in tacit 

coordination mechanisms necessary to create the requisite common ground may be more 

expensive than simply leveraging pre-existing common ground. 

Prior literature on inter-organizational relationships has suggested that investment in 

relationship-specific assets may be important to superior performance (Levinthal and Fichman, 

1988; Dyer and Singh, 1998; Kotabe et al, 2003). Such investments lead to superior performance 

due to enhanced trust arising from repeated exchange (Gulati, 1995; McEvily et al, 2003) that 

leads to superior goal alignment as well as avoidance Of costly "protection" processes. However, 

127 



more critically for the purposes of this dissertation, such investments also promote enhanced 

coordination across the exchange partners. Enhanced coordination occurs due to development 

of a shared language (Kale et al, 2000; Kotabe et al, 2003; Dyer and Singh, 1998) as well a 

shared knowledge of processes and procedures (Levinthal and Fichman, 1988; Dyer, 1996)28 
- 

Based on our results we can integrate these diverse empirical results by suggesting that 

enhanced coordination is achieved due to the generation of common ground in the exchange 

relationship involving all the three aspects, decision making premises, work environments and 

interpersonal idiosyncrasies apart from the generation of a shared language that facilitates 

communication. 

This literature explicitly suggests that these coordination (and motivation) benefits are 

accrued over time with accumulated experience with the exchange partner (Levinthal and 

Fichman, 1988; Fichman and Levinthal, 1991; Kotabe et al, 2003; Dyer and Singh, 1998; Kale et 

al, 2000; Dyer, 1996). However, this study suggests that other mechanisms exist for putting this 

in place quickly and learning by doing is not the only means of acquiring the necessary common 

ground. Since specific assets may lead to opportunism concerns (Williamson, 1975,1985), firms 

are reluctant to invest in such assets. Since relationship specific assets are built over time, the 

incremental nature of the investment, the long time horizon and the increasing trust, all facilitate 

the development of these assets (Gulati, 1995; Heide and Miner, 1992; Ring and Van de Ven, 

1992; Williamson, 1979). Common ground on the other hand, especially procedural common 

ground is firm-specific and tailoring it in tune with another firm becomes a specific asset that 

invokes opportunism concerns. While procedural common ground is available within firms, but 

has to be built in an incremental fashion between firms, this may hold the key to competitive 

advantage of firms over markets as suggested by Kogut and Zander (1996). 

Finally, the empirical evidence supports the theoretical distinction that lies at the heart of this 

dissertation, i. e., the problem of knowledge transfer and the problem of ongoing coordination are 

distinct from each other and they require unique solutions. While the information processing 

approach tries to combine these two problems and solutions (leading to many non-existing 

" It is left unspecified whether the mutual knowledge generated is of shared "decision premises" or that of 
plans that either party uses. The reading of the literature suggests the latter, based on the examples 
provided such as auditing practices (Levinthal and Fichman, 1988), and technological know-how, software 
tools etc. (Dyer, 1996). 
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puzzles), the common knowledge based approach identifies distinct solutions to these problems. 

Essentially, in knowledge transfer, the common knowledge requirements dictate that the source 

and the recipient interact closely and using a variety of artefacts to transfer knowledge that is hard 

to convey for which a common language does not exist. Ongoing coordination on the hand 

involves the need to generate common knowledge that can be the vehicle for mainly anticipating 

actions and is achieved through the three types of common ground supplemented by low levels of 

communication. 

7.2. IMPLICATIONS TO MANAGERS 

It is interesting to compare my results with practical wisdom. Typically, offshoring failures are 

most often attributed to the lack of skill/knowledge on the part of offshore employees. 

Interestingly, my studies suggest that offshoring firms are highly skilled at transferring sticky 

knowledge across firm and geographic boundaries. Moreover, my results suggest that, system 

dependence of the offshored process is a significant barrier to process performance post- 

offshoring, a barrier that is as important as stickiness, but one to which much attention is not paid. 

To reiterate the findings above, I also find that effort directed at reducing system dependence by 

modularizing the process or coordinating over system dependence by generating common ground 

across the onsite and offshore locations is effective at improving offshore service delivery. 

These results have several implications for practitioners. Managers should move away from 

"ICT-enabled feedback" and the assumption that they need to make provisions for unfettered 

communication across locations to achieve best performance. Investments in costly technologies 

such as videoconferencing or fancy net meeting/mind meeting type capabilities remotely may not 

be very helpful in remote coordination success. Rather, managers must pay attention to much 

simpler tasks such as standardizing processes and ensuring transparency in decision making 

processes and actions. These results also partially support and partially challenge assertions in 

most managerial writing on distributed work that it is helpful for the whole team to meet at the 

beginning of the interactions (Armstrong and Cole, 2002; Wageman, 2003). My work suggests 

that judicious travel by both onsite and offshore personnel to each others locations would help 

improve coordination. Managers should also realize that if efficient coordination is not achieved - 

it is not only because the team in the other location is not motivated to make offshoring a success. 
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It could equally well be the result of coordination failure that arises from the lack of knowledge 

regarding the activities in the other locations. Building common ground across locations is a very 

efficient means of creating such knowledge. 

My work suggests similar to the managerial implications from the literature on inter- 

organizational relationships, especially those involving investment in relationship specific assets is 

very important for performance. However, this work suggests that managers can actively take 

some steps to put in place the common ground necessary to achieve superior coordination 

immediately, rather than simply wait for learning from experience. 

7.3. CONCLUSIONS 

Cumulatively these studies show that: (1) generating common ground is an means of 

achieving coordination distinct from the two previously known generic mechanisms, plan and 

feedback. (2) generating common ground enables coordination of innovative processes across 

geographic distance and is more useful than both modularity and communication for this purpose, 

and (3) understanding mechanisms that enable coordination by achieving common knowledge 

conditions across the interdependent individuals is a more fruitful avenue for further research in 

coordination than the information processing paradigm. 
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APPENDIX 1- INTERVIEW GUIDE 

Background 

The sampling strategy involved software development projects that are not collocated, and 
projects where contributors are drawn from different organizations (hence subject to different 
hierarchical relations). Projects were thus sampled to fall in each of the four cells identified below: 

Developers belong to same firm 
Yes 

Yes 

Collocated 

No 

No 
Projects in which all developers Projects in which all developers 
(and analysts) work in the same (and analysts) work in the same 
location, and all developers are location, but some members are 
employed by the vendor. employees of the vendors and 

others employees of the client or 
other firms. 

Projects conducted by vendor or Projects in which developers (and 
client where all developers (and analysts) work in different locations 
analysts) are employed by the (project has both onshore and 
vendor, but they work from offshore components) and some 
several locations (both onshore staff members are employees of 
and offshore) vendors, while others are 

employees of clients or other firms. 

Our respondents began interviews by being told: 

"Please think of two specific projects you managed - they should be in two different cells in the 
above figure. " We then led them through a series of questions listed below, first for project 1 and 
then for project 2. As will be noted, the questions centre around key "coordination episodes" in 
the life of a project: 

(1) Deciding on the appropriate architecture for this project. 
(2) The development phase of the project when the main functionalities were developed. 
(3) Change management and resolution, especially those episodes that led to significant 

departures from prior designs and work plans. 

Project Characteristics: 
1- Size and complexity of project, number of stakeholders 
2. Distribution of project staff among locations and by function. 
3. Experience of client and vendor teams with projects of this type, with the technology and 

business requirements, (some measure of how novel the project is) 
4. Project organization chart (reporting relations as well as affiliations). 
5. Brief stick diagram of the principal components of the project, the main systems and the 

interfaces 
6. The above is the engagement model. How was this chosen? What were the rules, 

handbooks, etc. that were into making this decision? 

Coordination Mechanisms - Modularization: 
1. How is the decision regarding the architecture made? Who are the participants? 
2. What are the principal concerns that go into this decision? 
3. Any tools and techniques, rules of thumb etc. that are utilized in deciding the architecture? 
4. How did the architecture chosen impact the resources available for the project (in terms of 

location, training, technologies etc). 
5. To what extent is the architecture decisions constrained by non-technical considerations 

(such as political, economies of re-use, contractual etc. )? If there exist several equally 
valid architectures, how do you choose between them? 

6. How much effort goes into deciding the architecture as against on-going coordination? In 
hindsight, how would you change the architecture? 
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Ongoing Coordination 
1- Coordination mechanisms employed in the development phase of the project - basically 

how does a developer ensure that her component will fit in well with the overall system. How does the developer ensure that her code does not break someone else's code? 2. How are the major functionalities split across teams or locations? How do the developers 
normally interact, within teams and across teams? 

I What are the project communication mechanisms - examples, project wide meetings, 
weekly staff meetings, etc. 

Tools and Artefacts 
1. What are the processes and procedures in place to ensure coordination - such as roles, 

designated members with expertise/ ownership, rules of engagement, rules of escalation, 
processes to get commitment, conventions on standards, interfaces, programming 
guidelines etc. 

2. What are the tools and artefacts used in coordination - including automated software 
tools like code checkers, version control, data managers etc. 

3. In your opinion how do tools help in developing software on budget and on schedule? 
4. Could you describe projects where access to tools vs. lack of them made a difference in 

project performance? 

Change Management 
1. Coordination mechanisms employed in change management - Process of change 

identification and incorporation in project plan 
2. Process of coordination between analysts and developers impacted by change. 
3. Specifically, what tools and artefacts are specific to such change management episodes 

than for initial development. 
4. How was it accomplished (buffering, slack, negotiation etc. 

Changes in Engagement Model 
1 How exactly do you think collocation of the teams helps? In your judgement, what are the 

advantages of having all developers for this project work in a single site? 
2. How would you change the coordination mechanisms above if the project were distributed 

(collocated)? 
3. What is the advantage of having everyone from a single firm? How would you change the 

project if everyone was from your firm (or some from another firm? ) 

Performance 
1. Was the project on budget? If not, how much overage or underage? 
2. Was the project on schedule? If not How much over or under target? 
3. How satisfied was the client firm with the project? 
4. How satisfied was your (vendor) firm with the project? 

Miscellaneous 
1. How are processes used in the project? How are they updated? 
2. Any details on interesting coordination mishaps or mishap avoidance from 

respondents experience. 
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APPENDIX 2- INTERVIEWER TABLE 

lnterviewe4 Firm Project Recor 
Number Firm Date Tenure Number CELLS Role ded? 

Process 
1 Master Jun-05 3-6 1,2 3,4 Dy. PM, PM n 

Process 
2 Master Jun-05 3-6 3,4 1,2 PM, PM y Process 
3 Master Jun-05 3-6 5,6 2,4 PM, PM y 

Process Country 
4 Master Jun-05 3-6 7,8 3,4 Lead, PM y 
5 Integrator Jul-05 3-6 9,10 2,4 PM, PM y 

Process 
6 Master Jul-05 6+ 11,12 3,4 PM, PM y 

Process 
7 Master Jul-05 6+ 13,14 2,3 PM, PM y 
8 Integrator Aug-05 6+ 15 4 PM y 
9 Integrator Aug-05 6+ 16,17 1,4 PM, PM y 

Dy. PM, 
10 Integrator Aug-05 6+ 18,19 3,4 PM y 

PM, DY. 
11 Integrator Sep-05 6+ 20,21 1,3 PM y 
12 Integrator Sep-05 6+ 22,23 2,3 PM, PM y 
13 Integrator Sep-05 6+ 24,25 3,4 PM, PM y 
14 Integrator Sep-05 0-3 26,27 1,3 PM, PM y 
15 Integrator Sep-05 6+ 28,29 2,3 PM, PM y 
16 Integrator Sep-05 6+ 30,31 3,4 PM, DY-PM y 
17 Integrator Sep-05 6+ 32,33 1,4 PM, DY. PM y 
18 Integrator Sep-05 3-6 34,35 1,3 PM, PM y 
19 Integrator Sep-05 6+ 36,37 1,4 PM, PM y 

PM, 
Country 

20 1 ntegrator Sep-05 6+ 38,39 3A lead y 
Process 

21 Master Oct-05 3-6 40 3 Dy. PM n 
Process 

22 Master Oct-05 3-6 41,42 3,4 PM, PM y 
Process 

23 Master Oct-05 6+ 43,44 2,3 PM, PM y 
Process 

24 Master Oct-05 3-6 45,46 3,4 PM, PM y 
25 Integrator Oct-05 6+ 47,48 3,4 PM, PM y 

Process 
26 Master Oct-05 0-3 49,50 3,4 PM, PM y 

Process 
27 Master Oct-05 6+ 51,52 2,3 PM, PM y 
28 Integrator Oct-05 6+ 53 2 PM y 

Process 
29 Master Oct-05 3-6 54 4 Dy. PM y 

Process 
30 Master Oct-05 3-6 55,56 1,3 PM, PM n 

Process 
31 Master Oct-05 0-3 57,58 2,4 PM, PM y 

Process PM, DY. 
32 Master Oct-05 6+ 59,60 3,4 PM y 
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APPENDIX 4- COMPARATIVE ANALYSIS OF COLLOCATED 

AND OFFSHORED PROJECTS 

The core theoretical question I am interested in answering in this dissertation is "How offshored 

projects are coordinated? ". The null hypothesis implied in this question is that coordinating distributed 

work is more difficult than coordinating collocated work due to the absence of face-to-face 

communication. This difficulty in coordination suggests the following hypotheses regarding how 

coordination is achieved in distributed projects: 

1. Geographically distributed projects have low needs for coordination; since they are 

modularized, and therefore the available ICT tools are "good enough" to carry this low 

coordination load (I explore this possibility in detail in the Chapters 1 and 3). OR 

2. Distributed projects are smaller or less complex than collocated projects, and demand lower 

levels of coordination effort to be successful, and poor media ICT tools are "good-enough" to 

provide this (low) level of coordination. OR 

3. Distributed projects systematically perform worse than similar collocated projects. OR 

4. Firms have mastered management techniques for distributed projects that enable them to 

overcome the coordination losses associated with the loss of collocation and face-to-face 

communication. 

In this appendix, I explore qualitatively the validity of assumptions 2 and 3 above. Based on my 

data, I do not find that assumptions 2 and 3 have much face validity in my sample, and therefore, 

hypothesis 4, which I explore in detail in chapter 3 become even more interesting to explore. Below, I 

report the analyses regarding whether distributed projects differ significantly from collocated projects 

in attributes such as size, complexity and performance. 

In my sample of 60 projects, 42 projects were distributed across two or more locations and 18 

projects were conducted wholly from a single location. I first compare distributed projects to 

collocated projects in terms of size and complexity. 

Table A4-01 and Table A4-02 give examples of how I coded size and complexity from interview 

data. Table A4-3 describes distributed and collocated projects in terms of size and complexity. I 

remained faithful to the managers' description in terms of size and complexity. Perhaps 
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unsurprisingly, large and complex projects tend to be overwhelmingly organized in a distributed 

fashion. While the projects were not sampled to represent the population of projects but rather based 

on theoretical sampling (Yin, 1994; Eisenhardt, 1989), my discussions with managers in both firms 

indicate that it is typical for large complex projects to be organized this way. As one manager 

explained, 

"We have no other alternative but to use the distributed model for such [large and 
complex] projects. The developers with the required skills are not always available in a 
single location, and they do not always relocate. To have a large number of developers 
travelling will blow our budget. There is no other alternative to using distributed models 
for these projects". 

Manager 9, Project 17, Integrator 

Interestingly, in this sample, 5 of the large collocated projects were so organized because of 

explicit client requirement (and a commitment from them to bear the additional cost). The managers 

of these projects also said that except in one case, these projects could be organized in a distributed 

fashion had the client permitted it. Small projects were equally likely to be distributed or collocated 

while medium sized projects were twice as likely to be distributed as collocated regardless of the 

complexity of the project. 

Table A4-01: Mapping Interview Data to Project Size 

Small Size Medium Size Large Size 
Example These are small projects [the project] This is a large project, the size is 
Quotes in most senses - the Development about one hundred persons [for 

customization part hardly component was the reverse engineering part] 
involves 4 people or may significant but not a distributed between Chile, 
be a bit more. large project. Chennai and Uruguay and a 
(Manager 21, Project 40, Approximately 19 similar number for the forward 
Process Master) Process Master FTE engineering part. (Manager 32, 

and 10-12 FTE from Project 60, Process Master) 
client. (Manager 2, 
project 4, Process 
Master) 

This project involved 5 This was a medium This project was organized in a 
FTE - 3yrs worth of sized project and was world-wide distributed fashion, 
development of a web organized in a with 350 FTE actually working 
application for use in a distributed fashion, with worldwide on this particular 
PDA - this counts as a 25 FTE from Integrator project. From Integrator, 
very small project indeed (15 from Canada, 5 from involving major development 
(Manager 19, Project 36, the US; 5 in admin/PMO centers from Argentina, and 
Integrator) type tasks). The Sub- Germany as well as 

contractor had Approx 5 development teams around the 
FTE; equally distributed US and Europe. The Offshore 
between US and India. vendor was from India - had 70 
(Manager 10, Project FTE on this project. (Manager 
19, Integrator) 17, Project 33, Integrator) 

Totals Total number of small Total Number of Total number of large projects 
ro'ects (n=7) medium projects (n=20) (n=33) 
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Table A4-02: Mapping Interview Data to Project Complexity 

_High 
Complexit Low Complexity 

Example Quotes This [project] included a very significant This project involved many small 
enhancement, one requiring a web- enhancements to an existing 
enabled interface. This is a high mainframe system... This is not a 
complexity development project, about complex project (Manager 1, 
1300 users, of which 500 use it regularly, Project 1, Process Master) 
impacting highly critical systems 
(Manager 6, Project 11, Process Master) 
Coding from [proprietary technology] to [in this project] subject matter 
Unix was never done before because no expertise was well known. From 
one really had that technology except a technology perspective I'd say 
them [the client]". [This project] is rather there's nothing new, this is 
complex because it has a batch system standard technologies we were 
so it's very complex and is old [Manager using, nothing extraordinary 
19, Project 37, Integrator] (Manager 17, Project 32, 

Integra or) 
Totals Total number of high complexity projects: Total number of low complexity 

43 projec s: 17 

Table A4-3: Distribution of Projects by Size and Complexity 

LOCATION 
MODEL 

PROJECT SIZE 
SMALL I MEDIUM LARGE Totals 

MULTIPLE High Complexity 0 7 26 33 
Low Complexity 3 6 0 9 

SINGLE High Complexity 2 4 4 10 
Low Complexity 2 13 L_3 8 
Totals 

Table A4-04: Performance of Distributed and Collocated Projects 

Table A4-04 describes distributed and collocated projects in terms of their performance. My 

primary aim in this comparison is merely to understand if in this sample, distributed projects fail at 

much higher rates than comparable collocated projects. Table A4-5 gives some examples of how I 

coded performance from interview data. Apart from such clues, I also asked the managers to rate all 

the projects in terms of adherence to budget, adherence to schedule, and the degree to which they 

met client and vendor expectations (rated on a 1-7 scale, where 1 is poor and 7 is good). While 70% 

of the projects were rated by the managers, 30% were rated by a supervisor. These ratings were 

used to construct Table A4-04. 

LOCATION 
MODEL 

7 20 33 60 

PROJECT SIZE 
SMALL I MEDIUM L-A-RG-E--] Totals 

MULTIPLE Good Performance 3 11 20 34 
Poor Performance 0 2 6 8 

SINGLE Good Performance 4 6 5 15 
Poor Performance 01 11 2 13 
i otais 20 33 60 
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Contrary to my expectations primed by prior research that distributed projects are likely to 

perform worse, in this sample of cases, distributed projects seem to be as successful as collocated 

projects. Of the 26 large and complex projects that were organized in the distributed model, managers 

reported that 6 had very poor performance, while of the 5 large collocated projects, 2 had very poor 

performance. Among the medium sized projects, 2 out of the 11 distributed projects and 1 out of the 

6 collocated projects reported very poor performance, while none of the small projects, distributed or 

collocated, reported very poor performance 29 
. My confidence in these comparative assessments is 

bolstered by the fact that each of the interviewees discussed cases in at least two cells in Figure 2-1 

(in the paper). Thus in this data, the distributed and collocated projects are similar to each other in 

terms of complexity and performance, while larger projects were more often organized in a distributed 

fashion. 

29 Project performance was measured as the achievement of stated objectives. The measures 
included were adherence to budget, adherence to the original schedule, meeting pre-defined service 
level agreements, and a subjective measure of the quality of the software in terms of client 
satisfaction and vendor satisfaction with the project. It is well known that distributed projects usually 
take longer to complete than collocated projects (Herbsleb et al, 2005; Herbsleb and Mockus, 2003) 
due to coordination overheads, and in the sample managers did consciously choose longer schedules 
for distributed work. However, we are interested in successful coordination as in meeting pre-defined 
objectives. 
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Table A4-5: Mapping Interview Data to Project Performance 

GOOD PERFORMANCE POOR PERFORMANCE 
Example Project Distributed Projects Distributed Projects 
Example Quotes we have been lucky - the There are problems for a developer coding one 

project has gone down very application to leverage functionality already 
well with customers and others written for another application... Coordination 
have shown interest as well. between the teams implementing the states 
(Manager 5, Project 10, and the core federal functionality does not 
Integrator) happen very well to date... We are seeing 

very extensive travel among the developers 
and tech leads right now [Manager 11, Project 
21, Integrator] 

[This project] is a tremendous We were not lucky with this project ... It was 
success story and has become not clear who was leading the project, who 
a model for other projects in was making the final decisions - everybody 
Process Master. It put us on was making decisions in their own sub- 
the map (Manager 29, Project modules with no clear over all direction.... 
55, Process Master) There was not good coordination regarding 

changes. Frequently, the supplier developing 
one module was not aware of what was 
happening in another module in the US or 
Europe. It is not clear that there was anybody 
coordinating. (Manager 20, Project 39, 
Integra or) 

Collocated Project Collocated Project 
This was a well coordinated The project had run into some mysterious 
project - we won subsequent problems within Integrator. I don't know all the 
work from [the client] based on history... we put a new schedule in place to 
our work in this project. deliver it on... The project was dysfunctional 
[Manager 7, Project 13, (Manager 28, Project 53, Integrator) 
Process Master] 

Totals Total number of good Total number of pobr performance projects 
performance projects (n =50) (n=1 0) 

Given that (a) geographically distributed projects in this study were characterized by high levels 

of interdependence between locations and (b) yet seemed as successful as collocated projects, I set 

out to investigate the role how coordination across distance is achieved in these projects. The 

arguments set out in this appendix are graphically shown in Figure A4-1. 
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APPENDIX 5- OFFSHORING SURVEY INSTRUMENT 

The survey instrument used in this dissertation is shown below. Please note that this instrument 

has measured some variables that are not of direct relevance to this dissertation. Two constructs 

used in this study were modified from their measurement in the survey instrument: system 

dependence and effort invested in transition procedures. 

System dependence was measured using four items; however, only the first two are used in the 

study since I find that the last two items are not well worded and have resulted in different 

interpretations among the respondents. Especially, the third item was problematic since the existence 

of technology systems that streamline prior to does not suggest anything regarding the system 

dependence of the focal process or the ease or difficulty of moving the process. Similarly, the fourth 

item on system dependence merely asks if coordination is important - which has an obvious answer - 

"yes". We find that the mean for this item (at 1.6) is statistically significantly higher than the other 

three items (respective means are 0.98; 0.47, and 0.69). These items were dropped because of the 

unsuitability. In appendix A6, I report robustness checks including these items in the system 

dependence construct. 

Effort invested in transition procedures was measured using five items. The alpha for these items 

were low at 0.67. The fit indices from confirmatory factor analyses also indicated quite poor fit. More 

analysis of the data indicated that the three different process types, IT, Back office an Call Centre use 

different means of knowledge extraction. For example, IT processes use all the five items, and the 

cronbach alpha for all the five items for just the IT processes is high at 0.79. While outbound call 

centres mainly used items 3 and 4 (with an alpha of 0.83), inbound call centres mainly used items 1,2 

and 3 (with an alpha of 0.77). Similarly, with back office processes, while vertical processes seem to 

maily employ items 4 and 5 (alpha = 0.82), horizontal processes seem to mainly employ items 1,2, 

and 3 (alpha = 0.81). Since there is little consistency among the sub-populations, I created an item 

that averages only the first and last items, since they most closely relate to the construct in question: 

that of activities involved in knowledge transfer and codification. The results using this construct is 

reported in chapter 6 of the dissertation. In Appendix A6, robustness checks are reported using the 

average of all the five items. 
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'ART 

Survey of Offshoring Project Management Practices 

Process Selection ond Tronsition 

(To be completed either by Client or Vendor) 

Through this survey we are interested in studying how offshoring is managed. We are interested in processes 
initially located in the USA or Western Europe that were moved to a far-away location (such as India or Russia). 
We intend to use this data in order to understand best practices for offshoring. 

You can choose to receive a personalized report that compares the offshoring practices in your organization with 
the best practice in Industry after completing the survey. 

CONFIDENTIALITY 
We are very concerned with ensuring the confidentiality of all participants. All data will only be presented in 
aggregate form in any reports or presentations. We will not highlight any specific individual or organization. 
Responses secured from this questionnaire will not be presented in any way that would identify any individual or 
organization to anyone within or outside your organization. We will sign an NDA with your firm if requested. 

INSTRUCTIONS 
Please answer all the questions by choosing the option that best represents your opinion. Your approximate but 
complete response is preferred to an incomplete response. The survey is in two parts. Part A, which you hold in 
your hand now deals with Process selection and Transition. Part B, which a colleague must complete, deals with 
the performance of the off -shored process. 

A Process is defined as a collection of activities that has clearly definable inputs and generates an identifiable 
outcome that is valuable to the company e. g., check processing, cotlections, help desk, systems maintenance etc 
Please select a process that was initially Located in the USA or Western Europe but that has completed transition 
and is currently in steady-state operations at an offshore location. 

Please answer all the questions in this survey with reference to this SPECIFIC process that was offshored. 

Questions? Please contact the Project Manager Kannan Srikanth at ksrikanth@tondon. edu/+44-(0)20-7000-8762 

YOUR DEMOGRAPHIC INFORMATION (PERSON FILLING PART A: PRE. -OFFSHORING a TRANSIT1011): 

Your Name: 

What is your current title? 

Years in this organization? 

organization: 

Your Tetephone 

Years in current position? 

Email Address (to receive a PDF file of results) 

COLLEAGUE'S CONTACT INFORMATION (WHO IS FILLING OUT PAR-r B: ONGOING PERFORMANCE) 

Narne, 

Email Address: 

Organization: 

Telephone: 
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ýROCESS SELECTION 

1. What is the name of the offshored process (ýsector and ýracdc-e)? 

2, P[ease enter all location(s) from which this process was executed before and after offshoring (ýnter city, 
Countri) 

BEFORE OFFSHORING NOW 

LINKED PROCESSES ; 
---------------------------------------------------------------------------------------------------------------------------- 

Linked processes are those that provide inputs to, receive outputs from or need to be coordinated with the offshored 
process. 

3. How many other processes are [inked to the offshored process? Before Offshoring 
_ 

Now 
4. 'ttWlý 1: 1 ILVI CILL LLA-CILIUI lb II U111 WHIL11 Ule UnKea processes are executea 

BEFORE OFFSHORING NOW 

, 
OFFSHORING TIMELINý 

---- ------------ --- - ------ -- --------------- --- -- ------- -- -- --- - ------------- -- - -- 5. In the timetine below please indicate the approximate- duration- -f or- -the -f ollowing m-aj or -milestones -in- the 
offshoring initiative for this process. 

offshoring Offshore centr( 
ve (Due Begin End reaches full 

T .................................... ý- '' -"' *""'..... . .... .... ... ..... ...... 
months months 

5a. Please enter date when offshore centre reached full capacity (month/year) 

What is the scale of this Drocess? 

months 

Before 
offshoring initiative 

Now 
(Both ctient Et vendor) 

Not 
Applicable 

Avg. Futt Time Emptoyee Equivatent (FTE) 

Number of transactions/ month 

Comment [ksl]: Please choose 
a very specific process such as 
accounts payable or the IT system 
for benefits administration, 
Indicate the sector (manufacturing, 
FS etc. ) and practice (Accounting, 
HR, legal, etc. 

Comment [ ks2]: Enter all 
location from which this was done 
before and now (if US, indicate 
time zone if you do not know the 
name of city or Age; ) 

--fComment [ks3]: Think ofan 
assembly line of processes: 
somethmg has to happen before 
your process (these are inputs), and 
something cannot happen until 
your process is complete (these are 
outputs). I am more interested in 
the number of inputs and outputs 
than a accurate list of these. 
"Coordinate with" These are 
processes like 
regulatio&ruies/taxes/accounting 
etc. These inputs, outputs, and 
coordinates are collectively also 
referred to as linked activities 
later on in the survey. 

Comment [kS4]: Transition is 
the knowledge transfer phase: 
when you performed activities to 
lift and move process fi-om onsite 
to offshore location. Due diligence 
is engagement with this process 
after contract signing but before 
knowledge transfer begins. 
Offshore centre reached full 
capacity when it operates 
independently without oversight 
from onsite location. 

7. What is the size of this offshoring effort (, deat sizo ; )? 
------------------------------ 

(USD-/GBP/ Euro)per(Mon-th /-Year)__ 

8. Please distribute 100 points among the following criteria according to their importance as a motive for 
offshoring this process (see Commentý). 

----------------------------------- ives for Offshoring Of [mot, 
I Cost savings 

Service quatity improvements 

Rapid Growth 
Any other: (Please specify) 

TOTAL II 

C; omment [ksS]: Contract 
value or revenue you hope to 
generate from this deal (we have 
signed a NDA - so this 
information is not confidential). 
Please remember to indicate 
currency. 

Comment [ks6]: Some rows 
can be zero (s irý the were not 
objectives in offshoring this 
process). 
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Knowiedge Characteristics of Process BEFORE Offshoring Initiative 
The next few questions request information about how process was managed before offshoring: i. e., of process 
knowledge and process interaction characteristics before offshorinq this process was considered. 

9, please indicate the extent to which the following stateme nts accurately describe the client firm's 
knowledge about this process before the offshoring initiative was undertaken (ýsee commený) 

---- -------- --- 
Comment [Ics7]: This tnies to 
understand how well the client 

WILEDGE ABOUT PROCESS Strongly Neither Agree Strongly managed the process before it was r 
Disagree nor Disagree Agree offshored to your firm - you will 

have a good idea based on your We had extensive documentation that described all the critical experience in migrating. For 
parts of this process .3 -2 -1 01 23 example, interpret die 2" 
Most of the training required to perform this process was obtained statement as: The client had 

extensive documentation before 
from our manuals -3 -2 -1 01 23 

offshoring that described all the 
The steps involved in executing this process were welt understood critical parts of the process. And so 
standard industry practice .3 -2 -1 01 23 forth throughout this section. 

The quality of the process would deteriorate significantly if a few 
individuals from this group Left the organization -3 -2 -1 01 23 

The interactions between individuals who were involved in 
executing this process were well structured and handoffs were well -3 -2 -1 01 23 
defined 
in this process most employees were capable of performing other 
employee's jobs -3 -2 -1 01 23 

Interactions between this process and other linked activities were 
precisely known and documented .3 -2 -1 01 23 

Business users originated frequent changes in the decision Logic of 
performing this process -3 -2 -1 01 23 

Knowledge of personnel in this process evolved continuously .3 -2 -1 01 23 
Industry best practices in this process are fairly stable -3 -2 -1 01 23 

10. How long did it typically take for a new hire to become fully productive in this process? (weeks) 
11. The following questions measure the nature of interactions between the offshored process and linked 
activities /departments with the client firm before this offshoring initiative was undertaken. 

4, DECOUPLABILITY OF PROCESS Strongly Neither Agree Strongly 
Disagree nor Disagree Agree 

Personnel executing this process were in constant touch with 
-3 -2 -1 0123 personnel executing other linked activities 

Changes to this process led to substantial changes in other linked 
-3 -2 -1 0123 onsite processes 

This process and other linked activities used a common technology 
-3 -2 -1 0123 system that streamlined their interactions 

Coordination between this process and other linked onsite processes 3 -2 -1 0123 was very important 

Nature of Interactions BEFORE and AFTER offshoring 

The following questions are regarding the nature of interactions between the personnel executing the offshored 
process and personnel executing linked activities for the purpose of coordination. The nature of interactions 
could range from fully unstructured to fully structured as follows: 

ýulty Structur fully Unstructured., 10 
--- Jý' Interaction is situation specific and ad-hoc Interaction is completely via standardized forms 

(e. g., usuatly needs face-to-face meetings) (e. g., circulated via email or an automated system) 

Comment [ksB]: Fully 
unstructured is like your 
interaction with your doctor - you 
tell him of your pain, he asks a few 
questions, you explain again, and 
both of you try to reach a good 
understanding of what is ailing 

C(mment [ks9]: Fully 

structured is hke your interaction 

with the goverrument to get a 
passport: they give you a form, 

you fifl it out with no help from the 
govenuDent (die fields are 
obvious), and the govemment does 

not come back to you for help in 

understanding what you wrote - it 
is obvious - and that is all the 
infonnation they need to give you 
a passport. 
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12. Please answer the following questions regarding the nature of interactions between this process and other 
[inked (non-offshored) activities BEFORE THE OFFSHORING INITIATIVE. 

W-URE OF INTERAC11ONS 
- Fully Partially Fully 71 Unstructured structured Structured interaction between personnel executing this process and 

personnel executing linked activities was typically ... -4 -3 -2 -1 01234 

Any interactions regarding the inputs to this process from 
linked activities typically were ... -4 -3 -2 -1 01234 

Any interactions regarding the outputs from this process to 
[inked activities typically were ... -4 -3 -2 -1 01234 

When exceptions occurred in this process, interactions with 
linked activities was typically ... -4 -3 -2 -1 01234 

13. Please indicate the extent to which the following statements accurately describe the process BEFORE THE 
OFFSHORING INITIATIVE. 

FECTIVENESS OF COORDINATION Strongly Neither Agree Strongly 
Disagree nor Disagree Agree 

it was difficult for personnel executing this process to 
communicate /transfer ideas clearly across to personnel -4 -3 -2 -1 01234 
executing [inked activities 
Personnel executing this process and personnel executing 
linked activities often had to meet face-to-face to discuss -4 -3 -2 -1 01234 
simple issues that should have been resolved by email 
When exceptions occurred there was effective coordination 

-4 -3 -2 -1 01234 between the affected processes to resolve the issue 
in the year before offshoring, personnel from this process 
and personnel from linked activities often had significant 

-4 -3 -2 -1 01234 disagreements regarding the best way to coordinate their 
work 

14. Please indicate the extent to which you agree with the following statements regarding this process. : (Please 
see comment)ý 

ý,. PROCESS CHARACTERIS'nCS Strongly Neither Agree Strongly 
Disagree nor Disagree Agree 

This process has significant brand impact -3 -2 -1 0123 
Our firm performs this process better than competitors -3 -2 -10123 

Mistakes in this process have significant tegal/regutatory/financial 
-3 -2 -1 0123 

consequences 
Risk of competitors gaining access to detailed knowledge about this 

-3 -2 -1 0123 
process is unacceptable 
It is difficutt to measure the collective performance of those 

-3 -2 -1 0123 individuals who perform this function 
The skills needed to perform this function are specific to our 
company and cannot be used in other processes or by other .3 -2 -1 0123 
companies 
Large technology investments are required to perform this function 
(remotely) which cannot be reused for any other process or for any -3 -2 -1 0123 
other company 
Several competent vendors that effectively perform this process are 3 -2 -1 0123 
available in the market 
Requirements for performing this process can be easily specified 

-3 -2 -1 0123 
and effectively monitored 
Client can leverage vendor's economies of scale for this process .3 -2 -1 0123 

questions have been worded from 
a client's point of view. The first 
item should be interpreted as "this 
process has significant brand 
impact for the client"; The second 
item "our firm performs this 
process better than competitors" 
should be interpreted as "the chent 
firm used to perform this process 
before offshonng better than its 
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PART A 

Transition Et Steady State 

The questions in this section are related to the activities performed by the client organization and by the 
recipient unit (the offshore captive or vendor organization) for transitioning this process. By transition we mean 
efforts needed to move the process from onsite location to offshore location (and so does not include effort in 
contracting or steady-state management. ) 

EFFoRT EXPENDED IN TRANSrnoN 

As a% of the size of the offshoring effort (deal size), the amount of total resource expenditure by both the 
dient Et vendor for the purpose of transitioning this process was % (* comment if 
unsure) 

-- ------------ - -- ---- ------ -- ----- -- 
What was the maximum number of employees from the recipient unit (vendor or captive unit) that were onsite 
during transition (FTE) 

In the following questions we are trying to understand the effort involved in adapting the process to be 
executed in an offshore location. 

14. Please tell us how much resources (money + man-power + time) were spent on the following activities 
DURING TRANSITION to enable offshoring. 

Investment in Process Redesign 

Simplifying linkages between the offshored process and 
linked activities retained onsite (process was modularized) 
Adapting the offshored process to be executed remotely so 
that need for interactions between the offshored process 
and linked activities retained onsite is minimized 
Creating standard operating procedures (rules, policies, etc) 
such that interactions between the offshored process and 
linked activities retained onsite are structured 
Partitioning the offshored process into portions with low and 
high interaction components (process chunking) 
Reengineering the offshored process such that any 
coordination between the offshored process and Linked 
activities retained onsite is fully structured 

Little Some Moderate Signif Intensive 
or No Effort Effort icant Focused 
Effort Effort Effort 

-4 -3 -2 -1 0 12 34 

-4 -3 -2 -1 0 12 34 

-4 -3 -2 -1 0 12 34 

-4 -3 -2 -1 0 12 34 

-4 -3 -2 .10 12 34 

Comment [ksll]: If you are 
sure, think ofwhether this was 
more difficult then usual or less 
difficult than usual, and use the 
normal transition budget as an 
anchor from which you could 
decide this figure. Please ensure 

15. Please indicate to what extent you agree with the following statements regarding transition. 

; Transition Procedures Strongly 
Disagree 

Neither Agree Strongly 
nor Disagree Agree 

-1 01234 
During transition, offshore personnel spent a significant 
amount of time closely observing the work of current 
experts in the process 
During transition, offshore personnel gave oral presentations 
or undertook tests regarding their understanding of the 
process 
During transition, offshore personnel worked for some time 
in supporting roles to existing personnel 
As part of transition, offshore personnel had primary 
responsibility for process execution under supervision of 
existing personnel 
A great deat of process mapping and documentation was 
performed as part of transition (documentation) 

-4 -3 -2 

-4 -3 -2 -1 01234 

-4 -3 -2 -1 01234 

-4 -3 -2 -1 01234 

-4 -3 -2 -1 01234 
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16. Please tell us how much effort was spent on the following activities DURING AND AFTER TRANSITION (until 
NOW) to facilitate smooth interactions between the offshored location and onsite, location. 

V estment in Efficient Comm uni cati on/Coordi nation Little Some Moderate Signif Intensive 
or No Effort Effort icant Focused 

l 

Effort Effort Effort 
evetoping/ adapting a IT communication network -4 -3 -2 -101 2 34 

Training personnel in remote collaboration: I ---- ------ -------- -4 - -3 -2 -1 01 2 34 
Providing electronic tools that could be used to collaborate - ------- ------------- ---------------- -- -------- ----------------- 
remotely (e. g., Net Meeting, Messenger, etc) -4 -3 -2 -1 01 2 34 
Encouraging and facilitating personnel from one location to 
contact the other location whenever they feet the need -4 -3 -2 -1 01 2 34 
(e. g., telephone calls, Instant Messenger etc. ) 

17. Please tell us how much effort was spent on the following activities DURING AND AFTER TRANSITION (until 
NOW) to facilitate smooth interactions between the offshored location and onsite location. 

estment in Building Shared Understanding Little Some Moderate Signif Intensive 
or No Effort Effort icant Focused 
Effort Effort Effort 

Helping personnel in each location to understand the decision 
making procedures used by personnel in the other location 
Investment in technologies that enable personnel in one 
location to observe the work -in-progress in the other location 

from the other location for some time 
Encouraging and facilitating travel by personnel from the one 
[ocation to visit the other location 
Investment in cultural training for employees in each location 
to better interact with employees in the other location 
Encouraging and facilitating personnel in the offshore location 
to learn and adopt the vocabulary used by personnel in the 
onsite location 

-4 -3 -2 -1 01234 

-4 -3 -2 -1 01234 

-1 

-4 -3 

-4 -3 

-4 -3 

18. As a percentage of the transition budget for this process, Please tell us the relative magnitude of 
investments in the following following four types of activities (as completed in questions 14-17 above) 

a. Investment in Process Redesign 

b. Investment in Transition Procedures 

c. Investment in Efficient Communication 

d. Investment in building shared understanding 
TOTAL 

% 

% 

100% 

19. How was the responsibility in the above activities split between the client and vendor (or captive unit)? 

Investment in Investment in Investment in Efficient Investment in building 
Process Redesign Transition Procedures Communication shared understanding 

Client 
Vendor 
Total 100% 100% 100% 100% 

Thank You! 

Comment [ksl2]: Did you 
have to spend on IT infrastructw-e 
(such as developing special 
applications or connectivity) 
specifically for this process? 
Comment [ks13]: Since 
personnel can no longer speak 
face-to-fac-e with those offshore, 
did you provide some training on 
how to be more effective using IT 
tools like email, telephone etc. 
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PART B 

Survey of Offshoring Project Management Practices 

Ongoing Process Performance 

(To be completed either by Client or Vendor) 

Through this survey we are interested in studying how offshoring is managed. We are interested in processes 
initially located in the USA or Western Europe that were moved to a far-away location (such as India or Russia). 
We intend to use this data in order to understand best practices for offshoring. 

You can choose to receive a personalized report that compares the offshoring practices in your organization with 
the best practice in Industry after completing the survey. 

CONFIDENTIALITY 
We are very concerned with ensuring the confidentiality of all participants. Ali data will only be presented in 
aggregate form in any reports or presentations. We will not highlight any specific individual or organization. 
Responses secured from this questionnaire will not be presented in any way that would identify any individual or 
organization to anyone within or outside your organization. We will sign an NDA with your firm if requested. 

INSTRUCTIONS 
Please answer all the questions by choosing the option that best represents your opinion. Your approximate but 
complete response is preferred to an incomplete response. The survey is in two parts. Part B, which you hold in 
your hand now deals with the performance of the offshored process. Part A, which a colleague must complete 
deals with Process selection and Transition. 

A Process is defined as a collection of activities that has clearly definable inputs and generates an identifiable 
outcome that is valuable to the company e. g., check processing, collections, help desk, systems maintenance etc 
Please select a process that was initially located in the USA or Western Europe but that has completed transition 
and is currently in steady-state operations at an offshore location. 

Please answer all the questions in this survey with reference to this SPECIFIC process that was offshored. 

Questions? Please contact the Project Manager Kannan Srikanth at ksrikanth@tondon. edu/+44-(0)20-7000-8762 

YOUR DEMOGRAPHIC INFORMATION (PERSSON FILLING PART B: ONGOING PERFORMANCE): 

Your Name: 

What is your current titte? 

Years in this organization? 

Organization: 

Your Tetephone 
__ __ 

Years in current position?, 

Email Address (to receive a PDF fite of reSLOS) 

COLLEAGUE'S CONTACT INFORMATION (WHO IS FILLING PARI- A: PRE-OFFSHORING ft TRANSITION) 

Name 

Email Address: 

Organization: 

Telephone. 
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PART B 

CURRENT PERFORMANCE OF OFFSHORED PROCESS 

1, What is the name of the offshored process (ýsector and ýPract-ice-)? 

2. What is the size of this offshoring effort (0eal size-)? 
---------------------- 

(U-SD-/GB-P/Euro) 
-------------------------------- 

3. P[ease indicate the extent to which the offshoring initiative for this project has met/exceeded expectations 

HIEVEMENT OF OBJECTIVES Complete Mildly Meets Exceeds 
Failure Disappointing Expectations Expectations 

, -, Cost savings -4 -3 .2 -1 0 1 2 3 4 
Access to high quality employees -4 -3 -2 -1 0 1 2 3 4 
Service quality improvements -4 .3 -2 -1 0 1 2 3 4 
Flexibility - ability to quickly ramp up/down 

-4 -3 -2 -1 0 1 2 3 4 
capacity 
Rapid growth -4 -3 -2 -1 0 1 2 3 
Satisfaction with service -4 -3 -2 -1 0 1 2 3 4 
Any other: (Please specify) .4 -3 -2 .1 0 1 2 3 4 

Nature of Interactions Between Offshored Process and Surrounding Activities/ Departments 
The following questions are regarding the nature of interactions between the personnel executing the offshored 
process and personnel executing [inked activities for the purpose of coordination. The nature of interactions 

could range from fully unstructured to fully structured as follows: 

INTERACTION TYPE 

fully Unstructured, 
------ Interaction is situation specific and ad-hoc Interaction is completely via standardized forms 

(e. g., usually needs face-to-face meetings) (e. g., circulated via email or an automated system) 

CAxnment [ksl4j: Please 
choose a very specific process 
such as accounts payablee or the IT 
system for benefits administration. 
Indicate the sector (manufacturing. 
FS etc. ) and practice (Accounting. 
HR, legal, etc. 

Comment [kS151: Contract 
value or revenue you hope to 
generate from this deal (we have 
signed a NDA - so this 
information is not confidential). 
Please remember to indicate 
currency. 

unstructured is like your 
interaction with your doctor - you 
tell him of your pain, he asks a 
questions, you explain again. an 
both of you try to reach a good 
understanding of what is ailing 
you. 

Please answer the following questions regarding the nature of interactions between this process and linked 
(onsite) processes now. 

Interaction between personnel executing this process and 
personnel executing [inked activities is typically 
Any interactions regarding the Inputs to this process from 
other linked activities typically are 
Any interactions regarding the Outputs from this process to 
other linked activities typically are 
When exceptions occurred in this process, interactions with 
other linked activities typically is 

-4 -3 

-4 -3 

-4 -3 

-4 -3 

5. Please indicate the extent to which the following statements accurately describe nature of interactions 
between this process and [inked (onsite) processes now. 

It is difficult for personnel executing this process to 
communicate /t ransf er ideas clearly across to personnel 
executing [inked activities 
Personnel executing this process and personnel executing 
linked activities often have extensive meetings to discuss 
simple issues that should have been resolved by email 
When exceptions occur, there is effective coordination 
between the affected processes to resolve the issue 
Personnel from this process and personnel from [inked 
activities often have significant disagreements regarding 
the best way to coordinate their work 

-4 -3 

-4 -3 

-4 -3 

-4 -3 

Comment [MV]: Fully 
structured is like your interaction 
with the government to get a 
passport: they give you a form, 
you fill it out with no help fi7om the 
government (the fields are 
obvious), and the government does 
not come back to you for help in 
understanding what you wrote - it 
is obvious - and that is all the 
information they need to give you 
a passport. 
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pART 

6. What are the current retative shares by percentage of FTE's managed by each of the foLlowing management model(s) for this process (enter zero if a modet is not used): 

Distance From Current Location 
ON-SITE NEAR-SHORE OFFSHORE 

Status Quo In house, Near shore Captive Offshore 

0 
Complete Self owned Center 
Ownership (Neither outsourced nor Captive Center in (e. g. in India) VV (Client employees offshored) Toronto/Dublin (Offshored, not n execute process) outsourced) e 

r % % % 
s 
h Shared Ownership Shared Ownership Shared Ownership 

Shared Ownership 
p Taient organization 

Et vendor have joint Joint Venture in London Joint Venture in Joint Venture in India 
S ownership in service 

NYC Toronto/Dublin 
t entity) 
r 
u On-Site Vendor 
c Offsite near shore 3rd Offshore Vendor 
t No Ownership Vendor employees work 

li t i i L d 
party vendor Vendor executes u 

r 
(3'(' Party Vendor en c s te n on on 

NYC Vendor executes process from India 

e 
such as Mphasis 
operated, vendor's process from facility (Outsourced and 
employees execute 

(Outsourced, not in Toronto/Dublin Offshored) 
process) offshored) 

. .......... 
Please provide the following details about the personnel who were retained in this process after offshoring 

ýeecornrnentl, ). 

Details about retained Personnel (enter NA if not a licabl in r ri t % of or iginal FTE 
pp e app op a e 

cells) Parent Offshore 
Location Location 

Employees working on this process who were retained to continue working on this 
process (e. g., perform their old job, QA offshore work, manage vendor, etc) 
Employees working on this process who were retained to liaise with personnel in 
linked activities retained onsite 

7a. Number of emptoyees from the recipient unit (vendor or captive) that remain onsite now (FrE)) 

Thank You! 

Comment NO This question 
asks how many of the client 
(onsite) personnel renmin in any of 
these roles. Q7a on the other hand 
asiý about the vendor or captive 
unit pemonnel who now mnain 
onsite. 
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APPENDIX 6- ROBUSTNESS CHECKS 

This appendix shows the tables for all the robustness checks as part of the quantitative study. 

Each tables has a brief note explaining the purpose of the test and the results. 

Table 01: Effect of system dependence and coordination mechanisms on post offshoring performance 
System Dependence measured as the average of three items 

Modularity Communic Common Common 
ation Ground Ground 

Variables (All) (Anticipation) 
MODEL 1 MODEL2 MODEL3 MODEL4 MODEL 5 

System Dependence -0.08 -0.09* -0.10* -0.08 -0.08 (0.05) (0.05) (0.05) (0.06) (0.08) 
Modularity -0.02 

(0.05) 
System Dep 0.03 
Modularity (0.03) 
Communication 0.01 

(0.08) 
System Dep 0.03 
Communication (0.04) 
Common Ground -0.03 0.01 

(0.09) (0.10) 
System Dep 0.07 a 0.031 
Common Ground (0.05) (0.05) 
Process 0.07 0.06 0.05 0.02 0.07 
(Un)Stickiness (0.08) (0.08) (0.08) (0.08) (0.08) 

Process Size in FTE 0.00** 0.00 ** 0.00 0.00** 0.00** 
(0.00) (0.00) (0.00) (0.00) (0.00) 

Process Maturity 0.01 ** 0.01 ** 0.01 ** 0.01 ** 0.01 ** 
(0.004) (0.004) (0.003) (0.004) (0.004) 

Duration of Migration -0.03** -0.03** -0.03** -0.03** -0.03** 
(0.01) (0.01) (0.01) (0.01) (0.01) 

Migration Effort in 0.00 0.00 0.00 0.00 0.00 
FTE (0.00) (0.00) (0.00) (0.00) (0.00) 
% of process -0.00 -0.00 -0.00 -0.00 -0.00 
performed by vendor (0.00) (0.00) (0.00) (0.00) (0.00) 

Response by Client -0.51 -0.53 -0.55 -0.50 -0.60* 
(0.32) (0.32) (0.32) (0.30) (0.31) 

Contact Centre -0.30 -0.30 -0.29 -0.33 -0.41 
Process (0.23) (0.22) (0.22) (0.22) (0.26) 

IT Process -0.41 ** -0.42** -0.43** -0.47** -0.54*** 
(0.17) (0.18) (0.19) (0.18) (0.15) 

Intercept 3.30*** 3.32*** 3.32*** 3.31 *** 3.33*** 
(0.31) (0.30) (0.30) (0.31) (0.33) 

N 107 106 106 106 103 
F 9.87*** 10.11*** 80.0*** 213.33*** 799.5*** 
R2 25.5 27.28 26.5 28.3 29.33 

Legend: *** p<0.01 ** p<0.05 * p<O. l 
a: System dependence, common ground and interaction term jointly significant (F (3,15) = 2.7; p-val 
0.08); System dependence and interaction term jointly significant: F(2.15)=3.99, p-val = 0.04) 
t System dependence, common ground and interaction term jointly significant (F (3,15) = 2.9; p-val 
0.06); System dependence and interaction term jointly significant: F(2.15) = 4.25, p-val = 0.03) 
Joint test not significant for communication (F(2,15) = 2.0, p-val =0.1 7; F(3,15) =11.8; p-val = 0.17). 
Joint test not significant for modularity (F(2,15) = 2.0, p-val =0.16; F(3,15) =1.4; p-val = 0.29) 
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Table 2: Effect of system dependence and coordination mechanisms on post offshoring performance System Dependence measured as the average of four items 

Variables 
MODEL 1 

System Dependence -0.09 
(0.07) 

Modularity 

System Dep 
Modularity 

Communication 

System Dep * 
Communication 

Modularity 

MODEL2 

-0.11* 
(0.06) 
-0.01 
(0.04) 
0.03 
(0.03) 

Communic 
ation 

MODEL3 

-0.10 
(0.07) 

0.02 
(0.07) 
0.01 
(0.03) 

Common 
Ground 
(All) 
MODEL4 
-0.10 
(0.07) 

Common 
Ground 
(Anticipation) 
MODEL 5 
-0.10 
(0.08) 

Common Ground -0.01 0.03 
(0.08) (0.09) 

System Dep 0.07 a 0.02t 
Common Ground (0.05) (0.04) 
Process 0.07 0.07 0.06 0.03 0.08 
(Un)Stickiness (0.08) (0-08) (0.08) (0.08) (0.08) 

Process Size in FTE 0.00** 0.00* 0.00 0.00** 0.00** 
(0.00) (0.00) (0.00) (0.00) (0.00) 

Process Maturity 0.01 ** 0.01 ** 0.01 ** 0.01 ** 0.01 ** 
(0.004) (0-004) (0.003) (0.004) (0.004) 

Duration of Migration -0.03** -0.03** -0.03** -0.03** -0.03** 
(0.01) (0.01) (0.01) (0.01) (0.01) 

Migration Effort in 0.00 0.00 0.00 0.00 0.00 
FTE (0.00) (0.00) (0.00) (0.00) (0.00) 
% of process -0.00 -0.00 -0.00 -0.00 -0.00 
performed by vendor (0.00) (0.00) (0.00) (0.00) (0.00) 

Response by Client -0.51 -0.52 -0.54 -0.50 -0.60* 
(0.32) (0.32) (0.32) (0.31) (0.31) 

Contact Centre -0.30 -0.31 -0.29 -0.33 -0.41 
Process (0.23) (0.24) (0.24) (0.23) (0.26) 

IT Process -0.42** -0.43** -0.44** -0.47** -0.54*** 
(0.17) (0.18) (0.18) (0.18) (0.15) 

Intercept 3.29*** 3.30*** 3.29*** 3.29*** 3.32*** 
(0.32) (0.31) (0.31) (0.32) (0.33) 

N 107 106 106 106 103 
F 9.65*** 19.48*** 56.9*** 260.7*** 143.39*** 
R2 25.8 26.50 26.5 28.2 29.35 

Legend: *** p<0.01 ** p<0.05 * p<O. l 

a: System dependence, common ground and interaction term jointly significant (F (3,15) = 3.8; p-val 
0.03); System dependence and interaction term jointly significant: F(2.15)=5.14, p-val = 0.02) 
t System dependence, common ground and interaction term jointly significant (F (3,15) = 2.9; p-val 
0.06); System dependence and interaction term jointly significant: F(2.15) = 2.8, p-val = 0.09) 

Joint test not significant for communication (F(2,15) = 2.0, p-val =0.1 7; F(3,15) =1.8; p-val = 0.17) 
Joint test not significant for modularity (F(2,15) = 2.0, p-val =0.16; F(3,15) =1.4; p-val = 0.29) 
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Table 3: Effect of system dependence and coordination mechanisms on post offshoring performance System Dependence measured using only the first item 

Variables 
MODEL 1 

System Dependence -0.03 
(0.04) 

Modularity 

System Dep 
Modularity 

Communication 

System Dep * 
Communication 

Modularity 

MODEL2 

-0.07 
(0.04) 
-0-03 
(0.04) 
0.03 
(0.02) 

Communic 
ation 

MODEL3 

-0.04 
(0.06) 

0.02 
(0.08) 
0.01 
(0.03) 

Common 
Ground 
(All) 
MODEL4 
-0.05 
(0.03) 

Common 
Ground 
(Anticipation) 
MODEL5 
-0.04 
(0.03) 

Common Ground -0.01 -0.001 
(0.06) (0.08) 

System Dep 0.06* 0.041 
Common Ground (0.03) (0.03) 
Process 0.07 0.05 0.06 0.03 0.06 
(Un)Stickiness (0.08) (0.08) (0.08) (0.08) (0.08) 
Process Size in FTE 0.00** 0.00** 0.00 0.00** 0.00** 

(0.00) (0.00) (0.00) (0.00) (0.00) 
Process Maturity 0.01 ** 0.01 ** 0.01 ** 0.01 ** 0.01 ** 

(0.004) (0.004) (0-003) (0.004) (0.004) 
Duration of Migration -0.03** -0.03** -0.03** -0.03** -0.03** (0.01) (0.01) (0.01) (0.01) (0.01) 
Migration Effort in 0.00 0.00 0.00 0.00 0.00 
FTE (0.00) (0.00) (0.00) (0.00) (0.00) 
% of process -0.00 -0.00 -0.00 -0.00 -0.00 
performed by vendor (0.00) (0.00) (0.00) (0.00) (0.00) 
Response by Client -0.50 -0.50 -0.53 -0.53 -0.61 * 

(0.32) (0.32) (0.32) (0.31) (0.32) 
Contact Centre -0.28 -0.31 -0.28 -0.33 -0.41 Process (0.24) (0.22) (0.24) (0.23) (0.27) 
IT Process -0.42** -0.44** -0.43*** -0.48** -0.55*** 

(0.17) (0.18) (0.19) (0.18) (0.15) 

Intercept 3.26*** 3.34*** 3.31 *** 3.28*** 3.30*** 
(0.33) (0.30) (0.31) (0.33) (0.33) 

N 107 106 106 106 103 
F 6.40*** 4.92** 19.6*** 28.3*** 86.05*** 
R2 24.9 26.3 25.5 27.9 29.3 

Legend: *** p<0.01 ** p<0.05 * p<O. l 
t System dependence, common ground and interaction term jointly significant (F (3,15) = 4.13; p-val 
= 0.02); System dependence and interaction term jointly significant (F (2,15) = 3.54; p-val = 0.05). 

Joint test not significant for communication (F(2,15) = 0.3, p-val =0.73; F(3,15) =1 . 1; p-val = 0.39) 
Joint test not significant for modularity (F(2,15) = 1.95, p-val =0.18; F(3,15) =1.3; p-val = 0-3) 
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Table 4: Effect of system dependence and coordination mechanisms on post offshoring performance System Dependence measured using only the second item 

Modularity Communic Common Common 
ation Ground Ground 

Variables (All) (Anticipation) 
MODEL 1 MODEL2 MODEL3 MODEL4 MODEL5 

System Dependence -0.07* -0.11** -0.12** -0.08 -0.07 (0.04) (0.04) (0.06) (0.05) (0.05) 
Modularity -0.01 

(0.04) 
System Dep 0.04* 
Modularity (0.02) 
Communication 0.01 

(0.06) 
System Dep 0.05* 
Communication (0.03) 
Common Ground 0.02 0.03 

(0.06) (0.06) 
System Dep 0.04 0.031 
Common Ground (0.03) (0.03) 
Process 0.07 0.05 0.03 0.03 0.07 
(Un)Stickiness (0.08) (0.08) (0.08) (0.08) (0.09) 
Process Size in FTE 0.00** 0.00** 0.00 0.00** 0.00** 

(0.00) (0.00) (0.00) (0.00) (0.00) 
Process Maturity 0.01** 0.01 ** 0.01 ** 0.01 ** 0.01 ** 

(0.004) (0.004) (0.003) (0.004) (0.004) 
Duration of Migration -0.03** -0.03** -0.03** -0.03** -0.03** (0.01) (0.01) (0.01) (0.01) (0.01) 
Migration Effort in 0.00 0.00 0.00 0.00 0.00 
FTE (0.00) (0.00) (0.00) (0.00) (0.00) 
% of process -0.00 -0.00 -0.00 -0.00 -0.00 
performed by vendor (0.00) (0.00) (0.00) (0.00) (0.00) 
Response by Client -0.53 -0.54 -0.54* -0.52 -0.60* (0.31) (0.31) (0.30) (0.30) (0.30) 
Contact Centre -0.31 -0.30 -0.27 -0.30 -0.39 Process (0.22) (0.22) (0.22) (0.21) (0.25) 
IT Process -0.40** -0.45** -0.43** -0.45** -0.52*** 

(0.17) (0.18) (0.17) (0.18) (0.15) 

Intercept 3.27*** 3.30*** 3.26*** 3.26*** 3.27*** 
(0.33) (0.31) (0.31) (0.33) (0.33) 

N 107 106 106 106 103 
F 12.78*** 26.64*** 155.1 191.7*** 319.61 
R2 25.9 27.58 29.26 28.3 29.80 

Legend: *** p<0.01 ** p<0.05 * p<O. l 
t System dependence, common ground and interaction term jointly significant (F (3,15) 2.8; p-val 
0.08); System dependence, and interaction term jointly significant (F (2,15) = 3.2; p-val 0.07); 
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Table 5: Effect of system dependence and coordination mechanisms on post offshoring performance Robustness Checks controlling for total transition effort 

Modularity Communic Common Common 
ation Ground Ground 

Variables (All) (Anticipation) 
MODEL 1 MODEL2 MODEL3 MODEL4 MODEL 5 

System Dependence -0.04* -0.06** -0.06** -0.05** -0.04 (sd) (0.02) (0.02) (0.02) (0.02) (0.03) 
Modularity -0.06 

(0.08) 
System Dep 0.02* 
Modularity (0.01) 
Communication -0.00 

(0.08) 
System Dep 0.02* 
Communication (0.01) 
Common Ground 0.00 0.02 

(0.07) (0.11) 
System Dep 0.04* 0.02ý 
Common Ground (0.02) (0.02) 
Total transition effort 

0.01 0.03 0.00 -0.00 -0.00 (0.02) (0.03) (0.03) (0.02) (0.03) 
Process 0.07 0.02 0.03 0.01 0.06 
(Un)Stickiness (0.08) (0.08) (0.08) (0.08) (0.08) 
Process Size in FTE 0.00** 0.00** 0.00 0.00** 0.00** 

(0.00) (0.00) (0.00) (0.00) (0.00) 
Process Maturity 0.01 ** 0.01 ** 0.01 ** 0.01 ** 0.01 ** 

(0.004) (0.004) (0.003) (0.004) (0.004) 
Duration of Migration -0.03** -0.03** -0.03** -0.03** -0.03** (0.01) (0.01) (0.01) (0.01) (0.01) 
Migration Effort in 0.00 0.00 0.00 0.00 0.00 
FTE (0.00) (0.00) (0.00) (0.00) (0.00) 
% of process -0.00 -0.00 -0.00 -0.00 -0.00 
performed by vendor (0.00) (0.00) (0.00) (0.00) (0.00) 
Response by Client -0.52 -0.52 -0.52 -0.49 -0.57* (0.32) (0.32) (0.32) (0.31) (0.31) 
Contact Centre -0.28 -0.30 -0.28 -0.32 -0.39 Process (0.23) (0.21) (0.22) (0.21) (0.25) 
IT Process -0.42** -0.46** -0.44** -0.48** -0.55*** (0.18) (0.17) (0.18) (0.18) (0.15) 
Intercept 3.24*** 3.36*** 3.31 *** 3.30*** 3.31 *** 

(0.32) (0.31) (0.31) (0.31) (0.31) 
N 106 106 106 106 103 
F 28.96*** 126.89*** 68.3*** 81.6*** 1149.83*** 
R2 26.3 28.25 27.7 29.3 30.4 

Legend: *** p<0.01 ** p<0.05 * p<O. l 
t System dependence, common ground and interaction term jointly significant (F (3,15) 4.2; p-val 
0.02); System dependence, and interaction term jointly significant (F (2,15) = 6.21; p-val 0.01); 
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Table 6: Effect of system dependence and coordination mechanisms on post offshoring performance 
Robustness Check controlling for main effects of all the coordination mechanisms in all the models 

Modularity Communic Common Common 
ation Ground Ground 

Variables (Ail) (Anticipation) 
MODEL 1 MODEL2 MODEL3 MODEL4 MODEL5 

System Dependence -0.04* -0.06** -0.06** -0.05** -0.04 (sd) (0.02) (0.02) (0.02) (0.02) (0.03) 
Modularity -0.02 -0.05 -0.02 -0.02 -0.01 (0.04) (0.04) (0.04) (0.04) (0.04) 
System Dep 0.02* 
Modularity (0.01) 
Communication 0.02 0.02 -0.01 -0.01 -0.01 (0.06) (0.06) (0.06) (0.06) (0.07) 
System Dep * 0.02** 
Communication (0.01) 
Common Ground 0.04 0.04 0.04 -0.01 0.02 

(0.04) (0.04) (0.04) (0.05) (0.10) 
System Dep * 0.04* 0.02t 
Common Ground (0.02) (0.02) 
Process 0.05 0.02 0.02 0.01 0.06 
(Un)Stickiness (0.09) (0.09) (0.08) (0.08) (0.08) 

Process Size in IFTE 0.00* 0.00* 0.00 0.00 0.00* 
(0.00) (0.00) (0.00) (0.00) (0.00) 

Process Maturity 0.01** 0.01 ** 0.01 ** 0.01 ** 0.01 ** 
(0.004) (0.004) (0.003) (0.004) (0.004) 

Duration of Migration -0.03** -0.03** -0.03** -0.03** -0.03** 
(0.01) (0.01) (0.01) (0.01) (0.01) 

Migration Effort in 0.00 0.00 0.00 0.00 0.00 
FTE (0.00) (0.00) (0.00) (0.00) (0.00) 
% of process -0.00 -0.00 -0.00 -0.00 -0.00 
performed by vendor (0.00) (0.00) (0.00) (0.00) (0.00) 

Response by Client -0.53 -0.52 -0.53 -0.49 -0.57* 
(0.33) (0.33) (0.32) (0.31) (0.32) 

Contact Centre -0.30 -0.30 -0.30 -0.32 -0.40 
Process (0.22) (0.21) (0.21) (0.21) (0.24 

IT Process -0.44** -0.46** -0.46** -0.48** -0.55*** 
(0.17) (0.17) (0.17) (0.18) (0.15) 

Intercept 3.28*** 3.36*** 3.35*** 3.31 *** 3.31 *** 
(0.33) (0.30) (0.32) (0.33) (0.33) 

N 106 106 106 106 103 
F 250.97*** 133.16*** 227.88*** 123.09*** 1479.01 
R2 26.7 28.29 28.12 29.44 30.4 

Legend: *** p<0.01 ** p<0.05 * p<O. l 
t System dependence, common ground and interaction term jointly significant (F (3,15) = 4.4; p-val 
0.02); System dependence, and interaction term jointly significant (F (2,15) = 6.5 -val = 0.01); 
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Table 7: Effect of system dependence and coordination mechanisms on post offshoring performance 
Robustness check after removing vendor process percentage which has fewer responses 

Modularity Communic Common Common 
ation Ground Ground 

Variables (All) (Anticipation) 
MODEL 1 MODEL 2 MODEL3 MODEL4 MODEL5 

System Dependence -0.05** -0.06*** -0.07*** -0.06*** -0.06** (0.02) (0.02) (0.02) (0.02) (0.02) 
Modularity -0-008 

(0.04) 
System Dep 0.02* 
Modularity (0.01) 
Communication 0.01 

(0.06) 
System Dep 0.02** 
Communication (0.01) 
Common Ground 0.00 0.02 

(0.04) (0.07) 
System Dep 0.04** 0.02ý 
Common Ground (0.01) (0.02) 
Process 0.06 0.05 0.04 0.01 0.07 
(Un)Stickiness (0.07) (0.07) (0.07) (0.06) (0.07) 
Process Size in FTE 0.00** 0.00 0.00 0.00** 0.00** 

(0.00) (0.00) (0.00) (0.00) (0.00) 
Process Maturity 0.00 0.00 0.00 0.01 0.01 ** 

(0.00) (0.00) (0.00) (0.004) (0.004) 
Duration of Migration -0.03** -0.03** -0.03** -0.03** -0.03** (0.01) (0.01) (0.01) (0.01) (0.01) 
Migration Effort in 0.00 0.00 0.00 0.00 0.00 
FTE (0.00) (0.00) (0.00) (0.00) (0.00) 
Response by Client -0.12 -0.10 -0.11 -0.10 -0.28* 

(0.16) (0.16) (0.17) (0.16) (0.20) 
Contact Centre -0.18 -0.18 -0.18 -0.20 -0.37 Process (0.18) (0.18) (0.19) (0.17) (0.22) 
IT Process -0.43** -0.45** -0.44** -0.47** -0.60*** 

(0.16) (0.17) (0.18) (0.17) (0.14) 
Intercept 2.83*** 2.83*** 2.83*** 2.83*** 2.94*** 

(0.11) (0.12) (0.10) (0.11) (0.17) 
N 115 114 114 114 104 
F 5.57** 23.91 16.99*** 37.64*** 35.09*** 
R2 20.5 21.77 21.95 24.17 27.30 

Legend: *** p<0.01 ** p<0.05 * p<O-1 
t System dependence, common ground and interaction term jointly significant (F (3,15) = 6.5; p-val 
0.005); 
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Table 8: Effect of system dependence and coordination mechanisms on post offshoring performance After controlling for investment in modularity in the transition process 

Communic Common Common 
ation Ground Ground 

Variables (All) (Anticipation) 
MODEL 1 MODEL3 MODEL4 MODEL5 

System Dependence -0.04* -0.06** -0.05* -0.04 (0.02) (0.02) (0.02) (0.03) 
Modularity 0.00 -0.02 -0.01 -0.01 (0.03) (0.04) (0.04) (0.04) 
System Dep 
Modularity 
Communication 0.01 

(0.07) 
System Dep 0.02** 
Communication (0.01) 
Common Ground -0.00 0.01 

(0.06) (0.08) 
System Dep 0.04* 0.02t 
Common Ground (0.02) (0.02) 
Process 0.07 0.03 0.01 0.05 
(Un)Stickiness (0.08) (0-08) (0.08) (0.08) 

Process Size in FTE 0.00** 0.00 0.00** 0.00** 
(0.00) (0.00) (0.00) (0.00) 

Process Maturity 0.01 ** 0.01 ** 0.01 ** 0.01 ** 
(0.004) (0-003) (0.004) (0.004) 

Duration of Migration -0.03** -0-03** -0.03** -0.03** 
(0.01) (0.01) (0.01) (0.01) 

Migration Effort in 0.00 0.00 0.00 0.00 
IFTE (0.01) (0.00) (0.00) (0.00) 
% of process -0.00 -0.00 -0.00 -0.00 
performed by vendor (0.00) (0.00) (0.00) (0.00) 

Response by Client -0.51 -0.52 -0.49 -0.57* 
(0.32) (0.32) (0.31) (0.31) 

Contact Centre -0.30 -0.29 -0.32 -0.40 
Process (0.23) (0.22) (0.21) (0.25) 

IT Process -0.43** -0.45** -0.48** -0.54*** 
(0.17) (0.17) (0.18) (0.15) 

Intercept 3.26*** 3.34*** 3.31 *** 3.31 *** 
(0.32) (0.32) (0.33) (0.33) 

N 106 106 106 103 
IF 8.8*** 76.3*** 175.19*** 801.55*** 
R2 25.8 27.8 29.37 30.35 

Legend: *** p<0.01 ** p<0.05 * p<O. l 
t System dependence, common ground and interaction term jointly significant (F (3,15) 4.3; p-val 
0.02); System dependence, and interaction term jointly significant (F (2,15) = 6.4; p-val 0.009); 
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Table 9: Effect of process stickiness and transition procedures on post offshoring performance 
Robustness check including all items for investment in transition procedures 

Variables 
MODEL 1 MODEL2 MODEL3 MODEL4 

Process (un)Stickiness 0.07 0.17 0.18* 
(0.08) (0.11) (0.10) 

Effort in transition 0.06 0.08 0.10* 
procedures (0.05) (0.05) (0.05) 
Stickiness * effort in -0.06 -0.07* 
transition procedures (0.04) (0.03) 
Process Size in FTE 0.07 0.06 0.04 0.07 
(measured as ln(FTE)) (0.08) (0.08) (0.08) (0.08) 
Process Maturity 0.01 * 0.01 * 0.01 * 0.00 

(0.004) (0.004) (0.004) (0.00) 

Duration of Migration -0.03** -0.02** -0.03** -0.03** 
(0.01) (0.01) (0.01) (0.01) 

Migration Effort in FTE 0.00 0.00 0.00 0.00 
(0.00) (0.00) (0.00) (0.00) 

% of process performed -0.00 -0.00 -0.00 
by vendor (0.00) (0.00) (0.00) 

Response by Client -0.50* -0.51 * -0.49* -0.10 
(0.26) (0.26) (0.28) (0.16) 

IT Process -0.46** -0.41 ** -0.42** -0.42 
(0.17) (0.17) (0.16) (0.16) 

Contact Centre Process -0.24 -0.25 -0.26 -0.19 
(0.19) (0.24) (0.23) (0.20) 

Intercept 3.0*** 2.91 *** 2.93*** 2.32*A 
(0.44) (0.38) (0.39) (0.34) 

N 107 106 106 114 
F 5.7*** 5.9*** 10.84*** 15.07 
R2 24.8 25.0 26.9 22.9 

Legend: *** p<0.01 ** p<0.05 * p<O. l 

When all the items are included, significance is found only wit the larger sample size allowed by 
removing the % of process performed by vendor variable (which is not significant in any of the models). 
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Table 10: Effect of system dependence, communication and common ground on post 
offshoring performance after controlling for investment in both modularity and knowledge 
extraction 
OLS Models with standard errors adjusted for multiple responses per firm 

Variables 
MODEL 1 MODEL 2 MODEL 3 MODEL4 

System Dep * Communication 0.01 ** 0.002 t 
(0-005) (0.01) 

System Dep * Common Ground 0.02** 0.02 f 
(0.01) (0.01) 

Communication -0.00 -0.001 -0.002 -0.002 (0.01) (0.01) (0.01) (0.01) 
Common Ground 0.01 0.01 0.01 0.01 

(0.01) (0.01) (0.01) (0.01) 
System Dependence (sd) -0.015** -0.016*** -0.013** -0.0 14** 

(0.005) (0.004) (0.005) (0.005) 
Process Stickiness (stick) -0.005 -0.001 -0.00 -0.00 

(0.01) (0.01) (0.01) (0.01) 

Modularity 0.00 -0.00 -0.00 -0.00 
(0.01) (0.01) (0.01) (0.01) 

Effort in transition procedures (proc2) 0.005 0.01 0.01 * 0.01 * 
(0.005) (0.005) (0.005) (0.005) 

Process Size in IFTE (Insize) 0.01 0.01 0.01 0.01 
(0.01) (0.01) (0.01) (0.01) 

Process Maturity 0.00 0.00 0.00 0.00 
(0.00) (0.00) (0.00) (0.00) 

Duration of Migration -0.004*** -0.004**"* -0.004*** -0.004*** 
(0.001) (0.001) (0.001) (0.001) 

IT Process -0.05** -0.05** -0.05** -0.05** 
(0.02) (0.02) (0.02) (0.02) 

Contact Center Process -0.02 -0.02 -0.02 -0.02 
(0.02) (0.02) (0.02) (0.02) 

Intercept 0.84*** 0.83*** 0.83*** 0.83*** 
(0.04) (0.04) (0.03) (0.03) 

N 116 116 116 116 
IF 11.07*** 13.75*** 33.45*** 28.73*** 
R2 22.13 24.23 26.00 26.02 

Legend: *** p<0.01 ** p<0.05 * p<O. l 
t two interaction terms jointly significant; F(2,15) = 3.96, p-val =0.04; (correlation between two 
interaction terms = 0.70) 
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