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Services and the Business Models of Product Firms: 
An

ABSTRACT 
 
This article presents one of the first large-samp ses of the impact of 
servi
bu
ser
be
in 
co
(A
Ser
rev
tot
im
res
 

 
In r cent years, many technology companies that we usually think of as leading-edge 
product companies or systems providers, ranging from SAP and Oracle to IBM and 
Hewlett Packard, have seen increa rvices.  Is 
this shift toward services good or bad for product companies?  Should product companies 
inv
bu
pro
beg
pu
mo
res
wi
ser
hap
som
ma
ser

 Empirical Analysis of the Software Industry 
 

le empirical analy
ces on the business models (i.e. the financial performance) of product firms.  We 

ild upon existing and recent literature in technology management, economics, and 
vice operations in order to propose and test hypotheses regarding the relationship 
tween level of service revenues and operating profitability.  We test these hypotheses 
a sample of approximately 500 pre-packaged software product firms (a dataset we 
llected for this purpose) using fixed-effects panel data and dynamic panel data 
rellano-Bond - GMM) econometric models methods.  We find a non-linear relationship.  
vices initially are associated with lower profitability but at some point this relationship 
erses. We estimate this inflection point to happen when services reach about half of 
al revenues, and discuss the theoretical reasons behind these results. We also discuss 
plications for managers in software and other industries as well as avenues for further 
earch. 

Managerial Relevance Statement 

e

sing amounts of their sales coming from se

est more in designing and delivering services or work harder to protect their products 
siness?  Do service revenues at the expense of product revenues hurt or help 
fitability?  These are some of the questions we attempt to answer in this research, 
inning with a careful statistical analysis of data from all software products companies 

blicly listed on U.S. stock exchanges between 1990 and 2006.  We find that there is a 
re complex relationship between services and firm performance than previous 
earchers have assumed.  Services in software product firms initially are associated 
th lower profitability, but at some point this relationship reverses and additional 
vices appear to improve firm profitability.  We estimate this “inflection point” to 
pen when services reach about half of a firm’s total revenues, though the point varies 
ewhat in different segments of the industry.  Overall, our findings should inform 

nagers who want a better understanding of how to balance the mix products and 
vices in their offerings to customers.   
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1. INTRODUCTION 

 Many authors during the last several decades have noted the rising importance of 

services in the 

the

Bo

lar

str

firms and product firms in general (Quinn, 1992; Wise & Baumgartner, 1999).  As their 

argument goes, some product firms (we can point to GE and IBM as prominent 

exa

mo

ma

So

hig

more difficult to gain economies of scale or use mass production techniques when 

delivering most services (e.g. Anderson et al., 1997).   

pro

ch les of firms such as 

Cisco, Hew

mo

product 

example, derives today more than half of its total revenues from services.   

economy (e.g. Bell, 1973; Stanback, 1979).  Indeed, services have become 

 largest, and often the fastest-growing sector in developed economies (Triplett and 

sworth, 2004), and service firms comprise a significant and growing fraction of the 

gest firms in the economy (Heskett, 1986). More recently, several authors have 

essed the increasing importance of services in the business models of  manufacturing 

mples) have increasingly focused on services because services provide them with a 

re stable source of revenue than products; in addition, service revenues such as 

intenance often outlast the life of the products themselves (Potts 1988; Quinn 1992).  

me authors even have suggested that, in at least some industries, services can have 

her margins than products, particularly during economic downturns, even though it is 

Much of the services literature also portrays the movement to more services in 

duct industries as an almost inevitable process resulting from the passing of time and 

anges in the product industry conditions. The well-known examp

lett-Packard, Sun Microsystems, Dell, and EMC that have successfully placed 

re emphasis on services during the last decade have helped galvanize the idea that 

firms are irreversibly moving toward services.  IBM, arguably the best-known 
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In this literature stream, the assumption – often a claim – is that services are 

“good” for product firms and firms should therefore welcome the increasing importance 

of serv

hav

ex

the

Wi

to have higher margins and to require fewer assets than product manufacturing. And 

because they tend to provide steady service-related revenue streams, they are often 

counter

the

ind

hav

or 

to services (Shapiro & Varian, 1999; Cusumano, 2004).  

In this paper, we provide perhaps the first large-sample study of the impact of  

servi

hy  to performance, 

we challeng

bu

bet

performance.

with lower profitability (in other words, additional services hurt profitability), but at some 

ices. In other words, a product firm’s performance and its level of services should 

e a positive and monotonic relationship.  Some of the most recent research has 

plored “best practices” in the quest by product firms to integrate service activities into 

ir product-driven routines (Oliva and Kallenberg, 2003; Reinartz and Ulaga, 2008).  

se and Baumgartner summarize the argument: “Downstream [services] markets… tend 

cyclical. Clearly, in manufacturing today, the real money lies downstream, not in 

 production function” (1999, p. 134). On the other hand,  there may be important 

ustry and sub-industry or market segment differences. For instance, several authors 

e noted that firms developing information-rich products such as software applications 

videogames tend to have high product margins and therefore weak incentives to switch 

ces on the profitability of product firms.  By developing and testing specific 

potheses regarding the level of service revenues and the relationship

e the notion that additional services are “always good” (or always bad) for the 

siness models of product firms. Our results strongly point to a nonlinear relationship 

ween services and firm performance, after controlling for other predictors of 

 Services in our sample of software product firms initially are associated 
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point this relationship reverses and additional services appear to improve firm 

profitability. The notion of an “inflection point” at which the impact of services on 

profitabilit

tha

hap

the

models, particularly the relationship between service and product revenues. A broader 

concern is what determines firm performance as discussed in literatures ranging from 

tec

rev

fir

em

ser

may be explained by the difficulties in obtaining reliable data. Most product firms do not 

break down revenues in a way that allows researchers to collect service revenue data.  In 

order

co

ser

da

rel

The

y changes is new to the literature and represents an important consideration 

t can inform future research. For the entire sample, we estimate this inflection point to 

pen when services reach about half of a firm’s total revenues.  Also, the level at which 

 inflection point occurs seems to vary within sub-segments of the same industry.   

Our study contributes to the literature on innovation and change in business 

hnology management and innovation to strategy. Most of the prior literature we have 

iewed either has ignored the impact of services on the business models of product 

ms or assumed a straightforward relationship with performance.  The paucity of 

pirical studies on the importance of services in product firms, despite the fact that 

vices may be an increasingly important component of the revenue mix of these firms, 

 to explore these issues, we painstakingly assembled a dataset of close to 500 firms 

mpeting in the software products industry from 1990 to 2006, separating products and 

vice revenues and costs. We then tested our hypotheses using GMM dynamic panel 

ta methods (Arellano-Bond).  As noted, our results show that the services/performance 

ationship is important but more complex than what researchers have assumed so far.  

 profitability of services seems to be related to economies of scale or scope in service 



 5 

design and production and to conditions and dynamics dictated by the stage of industry 

life cycle when services are offered.  

 

2. ICES AND THE PERFORMANCE OF PRODUCT FIRMS 

complemen

after the sale of a product, such as product customization, maintenance, or training. In 

addition, the rise of services for product firms such as in manufacturing have often been 

though

a r

ser

sub

dic

mature product industries (e.g. Reinartz and Ulaga, 2008). At the same time, however, 

lifecycle theory – largely developed based on manufacturing industries – does not shed 

any

thi

Kl

fac

different se hl and 

Suarez, 2008).  Services can indeed occur before (e.g. consulting services), during (e.g. 

 

SERV

In the management literature, services generally have been considered as 

ts to a firm’s product offerings -- intangible activities that are offered or sold 

t to occur primarily in mature firms and industries where product prices decline as 

esult of “commoditization.”  In his widely cited 1986 paper, David Teece suggests that 

vices “do not loom large” in the early stages of an industry (p. 251).  Much of the 

sequent literature regarding services in product firms seems to have followed Teece’s 

tum, assuming that services become important sources of revenue or profits mainly in 

 additional light on the role of services for product firms. Indeed, the key papers in 

s stream of literature (Abernathy & Utterback, 1978; Anderson & Tushman, 1990; 

epper, 1996, 1997) contain almost no mention of services.   

Recent research has attempted to fill this gap. Different types of services may in 

t be offered at different periods of an industry and firm evolution; they may address 

ts of needs; and respond to different firm strategies (Cusumano, Ka
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financing) or after (e.g. maintenance) the purchase of the industry’s product.  Most 

scholars of industry evolution agree that industries reach a milestone point that changes 

“the re

Ec

ide

pro

ch

approaches– the focus at this stage is on product features and performance. Processes 

tend to be flexible, with high manual content, and rely on general-purpose equipment 

(Utterback & Aber

t ds.  Services can act as important knowledge-

transfer m

latt

shown to reduce buyers’ willingness to commit to product specific learning (Carpenter 

& Nakamoto, 1989). Cusumano, Kahl & Suarez (2008) argue that “Buyers are 

uncer

new

dif

inte

wh

uncer

source conditions associated with competitive advantage” (Agarwal, Sarkar, and 

hambadi, 2002, p. 976).  This point divides the industry lifecycle into two clearly 

ntifiable stages. Before the onset of maturity, product design changes rapidly, 

pelled by a growing number of new entrants who take advantage of the rapidly-

anging technology to come up with different designs or entirely new technological 

nathy, 1975).  

But in an early product industry, services can help firms reduce uncertainty about 

heir technology and about customer nee

echanisms between a firm and it potential customers and thus lower the 

er’s reluctance to adopt the new products. Technological uncertainty has been 

tain as to whether the industry as a whole may endure (that is, if some or all of the 

 products will indeed solve customer needs), uncertain regarding the performance 

ferences between the competing designs and technologies, uncertain regarding the 

rnal changes required to implement the new technology, and uncertain regarding 

ich competing design will remain in the market. In order to resolve these 

tainties, significant product-related knowledge needs to flow from the product 

firms to potential buyers” (p. 9).   
Comment [SK1
still holds in our 
should make sure
extensive edits we

]: I think the core idea 
AMR paper, but we 
 the quote survives the 
 are currently making.
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In situations of high uncertainty, services can become a key mechanism to 

transfer product knowledge to new customers.  For instance, Attewell (1992) 

docu

Spe

ma

atti

sta

same conclusion: “the provision of such support services by manufacturers greatly 

facilitated the marketing of their equipment to users by reducing the users’ risks in 

insta

res

before the

firm

the benefits of their technology, and reduce customer’s reluctance to adopt.  Note, 

however, that while services can help firms convince customers to try and learn about 

thei

Ind

rev

ord

the

the fa

ments the importance of services in the early mainframe computer industry.  

cifically, he describes a “two-stage process” (p. 9) by which computers 

nufacturers first sold services to customers in order to overcome their reluctant 

tude towards the new technology and be able to sell them the products in a second 

ge.  In their detailed account of the computer industry, Fisher et. al. (1983) reach the 

lling that new, unfamiliar, and expensive object, the computer” (p.172). 

The implication is thus that services can help product firms overcome customer 

istance during the high-uncertainty, high-risk period that characterizes an industry 

 onset of maturity. By offering customized services to their buyers, product 

s can gather valuable information about customer needs, educate customers about 

r products, services at this stage may not have a positive effect on firm profitability. 

eed, in uncertain or highly competitive markets, firms cannot generate much 

enue from service activities as they bundle services with their product offerings in 

er to get new customers to try their products. Services may also not be profitable if 

 firm is relatively inexperienced and inefficient at providing services.  Thus, given 

st pace of technological change and the evolving needs and requirements of users 
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during the early stage of an industry, the provision of services under these conditions 

can be strategically important but services can become costly to deliver.  

evolution

req

lab

In 

amounts of information in order to address complex issues, and much of this 

information will be equivocal” (Mills, 1986).  The services literature has long noted 

that

inv

ser

ma

par

characterizes the early industry stage, 

 

Given unstable customer preferences, rapid technological change, and constant 

 in product design, the provision of services during the early stage often 

uires a high level of interaction with the customer – what the services literature 

els “high-encounter” service situations (Mills, 1986; Skaggs and Huffman, 2003).  

such situations, the service provider “will be required to secure and process copious 

 the complexity of service operations increases substantially when high customer 

olvement is required.  High-encounter service situations make the production of 

vices complex and labor-intensive (Mills & Moberg, 1982).  All of this tends to 

ke the production of services expensive.  At low levels of service production, and 

ticularly during the complex and changing technology and demand environment that 

Hypothesis 1.  (a) Services will negatively affect the profitability of product firms 

at low levels of service revenues; (b) This effect will be stronger during the period 

of higher technological or market uncertainty that characterizes the early phase 

of a

 

The 

however.  As postulated by lifecycle theory, when product industries evolve and the 

n industry lifecycle. 

negative effect of services on profitability need not persist over time, 
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onset of maturity arrives, some firms will be selected out of the industry and 

concentration will increase (Utterback & Suarez, 1993).  With a growing installed base 

of produc

pro

gro

and

a stream of studies has 

documented the existence of economies of scale in the production of services 

(Katrishen & Scordis, 1998; Murray & White, 1983).  For instance, Dunning (1989) 

suggests that se

fin

ind

nee

(Ne

port service production processes from one firm to another, as in the case of the 

commonly adopted good practices in software engineering that help software firms 

offer 

(Hu

als

res

cle

more 

ts in the market, the remaining firms will focus on improving profitability of 

ducts and services. This shift towards processes and increased efficiency fueled by 

wing economies of scale in products has been documented by many studies (Gort 

 Klepper, 1982; Anderson & Tushman, 1990).   

A similar pattern can be observed for services.  Indeed, 

rvice firms achieve economies of scale through personnel specialization, 

ancial management, and common governance. Changes in the demand side as 

ustry evolves also contribute to increased economies of scale.  More stable customer 

ds allow for the emergence of “blueprints” and “routines” for service production 

lson & Winter, 1982). These increased efficiencies in turn may make it easier to 

custom development or systems integration services in a cost-effective way 

mphrey 1989; Cusumano 1991; Upton and Fuller, 2005). Technological variation 

o tends to decrease as industries evolve, thus lowering the need for the complex and 

ource-intensive customized services that characterized the early stage. Aided by 

arer and more stable customer requirements and technology, companies can write 

complete and specific service contracts, thus favoring arm-length relationships 
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between service provider and customer, and therefore providing an additional boost to 

the service standardization (Mills, 1986).  

here is a point where additional 

services a

eco

Th

fin

Indeed, some product industries experience extreme degrees of competition or 

commoditization.  The effect of extreme competition or commoditization is particularly 

acute

199

ver

com

suc

business models are based on the provision of services (e.g. RedHat). The result of 

these competitive dynamics is felt in the form of a sharp reduction in product prices and 

ther

pro

ser

fol

Thus, for any given set of industry conditions, t

nd appropriate attention to process improvement or automation can improve 

nomies of scale or scope with the corresponding positive effect on firm performance. 

is is consistent with the traditional view that services become important to the 

ancial performance of a product firm mainly during the mature industry stage.  

 for firms in mature industries where little differentiation is possible (D’Aveni, 

4). In addition, “information goods,” with high costs for producing the first unit but 

y low marginal cost for the subsequent units, can also experience this form of severe 

petition. Prices for software products and other digital goods can and do fall to zero, 

h as in the case of free and open-source software, where many of the successful 

efore on product profitability. Razor-thin product margins make it difficult for 

duct firms to stay profitable if they focus solely on products. In situations like these, 

vices can become an important source of revenues and even profits.  Hypothesis 2 

lows, 

 

Hypothesis 2.  (a) As the importance of service revenues grows for a product firm, 

there is a point when additional services will start to positively affect firm 



 11 

profitability. (b) This effect will be stronger during periods of reduced 

technological or market complexity and uncertainty that characterizes the mature 

phase of an

  

 

3. DATA, VARIABLES AND MODEL 

3.1

We collected data from a sample of publicly traded firms in the pre-packaged 

software products industry over the time period of 1990-2006.  Pre-packaged software 

(SIC code 7372, N

sof

as 

sof

ch

medium (box and CD) but, more importantly, as with tangible goods, software products 

embody a bundle of standardized features or “service characteristics” (Gallouj & 

We

Co

no s do, 

however, ty

the

to capture revenue and financial information from the 10-K reports. 

 industry lifecycle.  

 Research Setting and Data Collection Process 

AICS 51121) includes firms that sell discrete programs consisting of 

tware code that, when executed on a hardware platform, performs a certain task, such 

to automate a business process or display streaming video.  Despite the fact that 

tware is considered an intangible product, software products share many 

aracteristics of physical products.  Not only software does often come in a physical 

instein, 1997, p.542) that are usually provided to all customers.   

Data was collected mainly from the Compustat and Mergent databases.  

mpustat provides business segment information, but software product firms often do 

t report product and service revenues as separate business segments. Software firm

pically break out product and service revenues in their 10-K annual reports to 

 U.S. Securities and Exchange Commission.  We therefore used the Mergent Database 
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We identified pre-packaged software firms as those listed in Compustat-Mergent 

under the pre-packaged software SIC code 7372 in 2002.  Our sample includes firms who 

were

pre

(w

 acquired and went out of business prior to 2002. In addition, we identified public 

-packaged software firms that were included in the Software 500 list 

ww.softwaremag.com) during the years 2000-2003 and had not been captured by 

mpustat-Mergent. This resulted in a total of 464 firms identified. For each firm, we 

d to collect data for the 1990-2006 period. Since Mergent goes back only 15 years, we 

tabase does not capture firms that existed in 1990 but ceased to be listed before 

97 (such is the case of Lotus, acquired by IBM in 1995).  We identified 51 such firms.  

ce data for these firms are not captured electronically, we collected 10-K information 

 as many of these firms as possible using microfilm records.  This increased the total 

ple to 485 firms. 

ost video games produce

Co

trie

conducted additional 10-K analysis to complete the dataset as much as possible.   This 

additional step was also necessary because of other limitations with Mergent; for instance, 

this da

19

Sin

for

sam

Despite our efforts, we found that not all firms break out products and service 

revenues in their 10-K reports.  Some firms may be “pure product” firms, as in the case 

of m rs as well as Microsoft and Adobe for most of their histories.  

Others firm

pro

fir

cou

wh

s simply break out their revenue in other ways, without labeling them as 

ducts or services.  We therefore took one further step.  We carefully studied each 

m’s business description in the 10-Ks to determine if, from their own description, we 

ld safely assign their revenue categories to products or services. We only proceeded 

en the description was obvious or unequivocal. Service revenues are typically 

http://www.softwaremag.com/
http://www.softwaremag.com/
http://www.softwaremag.com/
http://www.softwaremag.com/
http://www.softwaremag.com/
http://www.softwaremag.com/
http://www.softwaremag.com/
http://www.softwaremag.com/
http://www.softwaremag.com/
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associated with maintenance agreements, training, implementation, custom development, 

and post-implementation technical support.  

 important in the business 

models or r

for

in 

pro

maintenance is approximately 55 to 60 percent of these service revenues for firms 

breaking out maintenance from other services.) 

3.2 Est

1998) dynamic panel 

est ralized method of moments) to 

determine t

ad

ours, with a relatively short time-series dimension and a large cross-sectional dimension 

(small T, large N).  For instance, the Arellano-Bower/Blundell-Bond estimation can deal 

with situa

sit

wi

au

are

the

follow an estimation procedure similar to that described in Roodman (2006).  Despite the 

Figure 1 shows that services have become increasingly

evenue mix of software product firms. The importance of services, on average 

 the whole sample, has steadily increased from around 30% in 1990 to more than 50% 

2006.  In other words, the majority of today’s revenues in SIC code 7372 “software 

ducts,” corresponds not to products but to services. (We also estimate that 

imation Models and Variables  

We use an Arellano-Bower (1995)/Blundell-Bond (

imation (also known as “system GMM,” or gene

he impact of services on firm profitability.   GMM models present important 

vantages over fixed-effects models, and are particularly well suited for datasets like 

tions where the dependent variable partly depends on its own past realizations, 

uations where the predictors are not strictly exogenous (i.e. they could be correlated 

th past or current realizations of the error), and situations where heteroskedasticity or 

tocorrelation within individuals (but not across them) is suspected. All of these issues 

 not unusual in small T, large N datasets and could be present in our sample.  We use 

 routine XTABOND2 in STATA version 10 to obtain the estimations below, and 



 

above, given the widespread use of fixed-effects models the literature, we provide in 

Appendix 1 a fixed-effects estimation.  The fixed-effects results are largely consistent 

with ou

uited to the purpose of this paper 

than the var

pro

and

industry, time, corporate, and business-unit effects on the variation of profitability among 

r dynamic panel estimation results. 

A dynamic panel data approach is also better s

iance decomposition analysis used by other authors in the determinants of 

fitability literature.  For instance, Schmalensee (1985), Rumelt (1991) and McGahan 

 Porter (1997) use a variance component model to look at the relative importance of 

firms.  A dynamic panel estimation like the one we use here examines the residual 

variation in firm performance that remains unexplained in a variance decomposition 

analysis, and it can thus be considered complementary to the variance component 

14 

estimation literature (Goddard et al., 2005).       

Our GMM model can be written as follows: 

rofit  = β  +  β servp  +  β servp 2  + β lnsales   +
 
lnp i,t 0 1 i,t 2 i,t 4 i,t  β5maturityall i,t   +

β6servp i,t ⋅ +  α lnprofit i,t -1 + ηi + ν i,t

 

wh

Op a firm’s operating income divided by total sales, and 

thu take values greater than 1 but can take large negative numbers (for instance, 

sta

sales during the first years).  This implies a potential non-normality situation with our 

dependent variable, as the operating margin measure is capped at 1 on the right.  We 

maturityall i,t  + β7mktsharecat i,t  + θ j
j= year
∑ yeardum ji,t

   (1) 

ere, 

lnprofiti,t (our dependent variable) is the natural log of firm i’s operating margin in year t. 

erating margin is calculated as 

s cannot 

rtups may have large negative operative incomes in relation to their small or even nil 

Comment [FS2]: Michael: on your 
ere (sorry I erased it), what 

ence really means is that the 
variance decomposition analysis is really 

different cut” the problem and that 
r cut” looks at issues that they do not 

ver. I know the wording is a bit techno-
confusing, but there is no more to it.  It 
DOES NOT mean that we are looking at 
the residual of their analysis or any other 
possible interpretation out of this. The 
point is that, unlike variance 
decomposition analysis, our analysis 
focuses on ONE industry – thus we are 
looking at what they are not looking.  I 
think it is OK to leave it like this for a 
technical journal like MS. 
I will erase this comment after I send this 
version out to you – no need to react 
unless you have objections. 

comment h
this sent

a “
“ou
co
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therefore proceeded to eliminate outliers with operating income of -3 or lower – that is, 

those with losses greater than 300% of sales.  Eliminating outliers is a common procedure 

in de

20

po

to 

the

lnprofit  is defined as the natural logarithm of a lagged expression of our dependent 

variable. It captures the speed at which external forces that cause firms to have above- or 

below-a

co

19

ser

Th ion in our data when it comes to the percentage of sales that 

corresponds to services.  To explore possible non-linear effects of services on 

performance derived from our two hypotheses, we considered not only the main effect of 

servi

ma

To

terminants of profitability analysis (see for instance Goddard, Tavakoli and Wilson, 

05). Moreover, the outliers we eliminate represent less than 0.1% of the total data 

ints in our sample, and thus their elimination should be no source of concern. In order 

use a log transformation, we follow the standard procedure of adding a constant so that 

 lower bound in our transformed variable is non-negative, 1 in our case. 

i,t-1

verage profitability dissipate over time.  This variable, therefore, captures the 

ncern coming from the “persistence of profits” stream of literature (Bain, 1956; Weiss, 

74). 

vpi,t is the percentage of firm i’ s revenues in year t that corresponds to services.  

ere is important variat

ces as percentage of revenues, but also a quadratic effect, servp2. 

turitycati,t captures the level maturity along the industry lifecycle, at any given year. 

 determine the onset of maturity in the software industry we looked at the evolution in 

the  of  number of firms in the industry and by industry category.  An abundant body

lite

to the

rature has shown that the point at which the total number of firms peaks corresponds 

 emergence of a major change in industry dynamics that leads to the “shakeout” that 

Comment [MSOffice3]: We have to 
ecause we do not have 
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announces the onset of maturity (e.g. Agarwal, Sarkar & Echambadi, 2002; Utterback & 

Suarez, 1993).  

 number of active software product firms per year from our 

dataset. The

inc

aro

pro

in the category -- and the other two peak within a year from 1998.  Using the total 

number of active firms in each category per year (densitycatt), we then calculated our 

matur t t

t<=

an

ser

pro

ve, the following control variables are used: 

mktsharecati,t is firm i’s market share in year t in the product category where firm i 

repo uct-

performanc e 

to 

ind

cat

sys

    

Figure 2 plots the

 software industry follows the expected pattern with the number of firms first 

reasing and then decreasing, and the onset of maturity can be considered starting 

und 1998. Indeed, when plotted independently (not shown in Figure 2), 5 out of the 7 

duct categories peak in 1998 before starting to see a decrease in the number of firms 

ity variable as (1/ densitycat )x100 for t>1998, and (-1)x(1/ densitycat )x100 for 

1998. Thus maturitycat takes positive and increasing values after 1998, but negative 

d decreasing values as one move further back in time from 1998.1  The interaction term 

vp x maturitycat captures differences that may exist in the effect of services on 

fitability depending on the stage in the industry life cycle. 

In addition to the abo

rted the majority of their business. This variable follows from the structure-cond

e paradigm (Bain, 1956), which maintains that firm profitability is mainly du

firms’ market power and the resulting industry structural conditions. Following 

ustry practices, we divided our sample of software companies into seven product 

egories: business applications, business intelligence, multimedia, databases, operating 

tems, networking, and “others.”  The category “games” was excluded from our 

                                             
 tried other specifications of maturity such as using a dummy variable = 1 for observations starting in 

8.  However, our current specification seems to capture more of the variance.  The sign of the maturity 
fficient in our estimations remains the same independent of the specification used, which is reassuring. 

1 We
199
coe
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analysis due to the fact that almost all game-producing companies have no service 

revenue. 

lnsa  i,t e natural logarithm of firm i’s sales in year t, and is included here (as done 

in 

ye .  The inclusion of 

ye

est

idiosyncratic disturbances.  Time dummies make this assumption more likely to hold.  

ηi is a set of individual firm effects (fixed effects) that captures all cross-sectional 

vari

νi,t

 

 nd the corresponding 

co ix.  The table suggests no collinearity problems in our data. 

 

 

4. R

les  is th

many studies) as a proxy for firm size and resources.    

ardum is a set of year dummy variables to capture the effect of time

ar dummies is a prudent step in fixed effects (and GMM) models, because the 

imates of the coefficients standard errors assume no correlation across firms in the 

ation in operating income.   

  is an error term capturing the idiosyncratic shocks. 

Table 1 presents descriptive statistics for all variables a

rrelation matr

ESULTS 

Ta e 2 presents the results of the dynamic panel estimations.  Model I includes variables bl

capturing the structure-conduct-performance effect (MKTSHARECAT), the effect of 

fir SALES), the percentage of total revenues coming from 

ser

(L.LNPROFIT)

that help firms compete in the market, such as brand recognition, R&D capabilities, and 

m size and resources (LN

vices (SERVP, our proposed predictor), and the lagged dependent variable term 

. Firm size has long been associated with the possession of key resources 

Comment [MSOffice4]: Not all of 
table 2 is visible.  Is there a way to shrink 
it to make it fit? 
**** ???? Table 2 reads well in my file – 
something must have been lost in the 
translation to your PC.  Also, we will 
submit it as a PDF file, so these issues 
should not be a problem. 
I will erase this comment now. 
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access to distribution channels (Dierickx & Cool, 1989; Schoenecker and Cooper, 1998).  

In our sample, firm size shows the expected positive effect on firm performance – i.e. 

larg

sig

rem

str

me

sign could indicate some peculiarities of the software product industry we study; for 

instance, software product firms may have to “buy” market share at the expense of profits 

give

als

lite

(Sc

 

is highly significant. A significant and positive coefficient for the lagged dependent 

variable indicates that past realizations of a firm’s performance can partly explain current 

realizations, len

ser

bet

ord

SE

SERV

er firms tend to be associated with higher operating income. The effect is also highly 

nificant.  The market share variable, however, shows a negative coefficient that 

ains unchanged in all models we run.  This is not consistent with the conventional 

ucture-conduct-performance paradigm in that, in our sample, greater market power as 

asured by larger market share is associated with lower firm performance. The negative 

n the industry’ strong network effects and high fixed-to-marginal cost ratio.   It is 

o worth noting that there has been considerable debate in the firm performance 

rature as to the extent of the effect – if any --of market share on performance 

hmalensee, 1985; McGahan & Porter, 1997). 

The lagged dependent variable (L.LNPROFIT) has an expected positive sign, and 

ding support to the “persistence of profits” argument. Our proposed 

vice predictor, SERVP, is not significant, suggesting in principle no relationship 

ween a firms’ percentage of services in total revenue and performance. However, in 

er to test Hypotheses 1(a) and (2) properly, Model II adds a square service term, 

RVP2.  The inclusion of a square term boosts both the size and the significance of the 

P coefficient.   Both SERVP and SERVP2 achieve significance in Model II, thus 
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lending strong support for a non-linear relationship.  Moreover, the negative sign for the 

main effect and positive sign for the square term lend support to Hypotheses 1(a) and 2(a).   

 

life ycle va

var

ter

Th

Given that the inclusion of a lagged dependent variable is a key feature of GMM 

models, we conducted several robustness tests for the inclusion of this variable.  For 

instance, as 

up

bo

VI

thu

for the lagged dependent variable of 0.426 – higher than the GMM coefficient of 0.314 

shown in Model IV.  The lower bound is given by the coefficient of the lagged dependent 

vari

est

our

lag

Ou

exp

In order to test Hypotheses 1(b) and 2(b), Model III in Table 2 adds the industry 

c riable (MATURITYCAT), and its interaction with the service main effect 

iable (I.SERVPMATURITYCAT).  Neither the maturity variable nor its interaction 

m is significant, which leaves Hypotheses 1(b) and 2(b) unsupported in our sample.  

e coefficients and significance of all other variables remain largely unchanged. 

suggested in Bond (2002) and Roodman (2007), we calculated theoretical 

per and lower bounds for the coefficient of the lagged dependent variable. The upper 

und is given by running a simple OLS regression, whose results are shown in Model 

I in Table 3.  With OLS, the lagged dependent variable will be correlated with the error, 

s biasing the estimate upward. In our case, this OLS regression provides a coefficient 

able in a “within” or fixed effects (FE) regression, as it can be shown that this 

imator has a downward bias in situations of dynamic behavior (Roodman, 2006).  In 

 case, the FE regression is shown in Model VI in Table 3.  The coefficient for the 

ged dependent variable is 0.168 – lower than that resulting from the GMM model.  

r GMM coefficient for the lagged dependent variable falls, therefore, within the 

ected bounds.  
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GMM models can potentially generate too many instruments, which in turn can 

overfit endogenous variables and bias coefficient estimates.  This potential problem arises 

by t

qu

fol

the

Mo

2) at different levels of instrument count: in Model III, GMM is allowed to create 

instruments with no restrictions (421 instruments created); Models IV and V impose 

restri

W

ST

sig

nu

addition, note that the GMM coefficients’ sign and significance is consistent with those 

of the fixed-effects estimation shown in Appendix 1). 

rev

thi ociated with higher 

profitability

rel

ela

∂ln profiti,t

∂

he fact that GMM models generate instrument sets in numbers that grow 

adratically in T (time).  In order to test that this was not a serious issue in our case, we 

lowed a procedure described in Roodman (2007) that in essence consists of reducing 

 number of instruments in order to observe possible changes in parameter significance.  

dels III, IV and V in Table 3 show the results of a same model (Model III, from Table 

ctions on the number of instruments (223 and 187 instruments created, respectively). 

e restrict the number of instruments by using the “laglimits” sub-command in 

ATA’s XTABOND2 routine).  As it can be seen in the table, the magnitude and 

nificance levels of the coefficients for all variables remain fairly unchanged as the 

mber of instruments decreases – an indication that our GMM model is appropriate (in 

In short, we find a nonlinear effect of services on firm profitability: more service 

enues relative to product revenues tend to hurt profitability up to some point where 

s relationship changes direction and more services start to be ass

.  We can calculate that “inflection point,” i.e. the effect of a change in the 

ative importance of services on firm performance, by calculating the following semi-

sticity: 

servpi,t

= β1 + β2servpi,t  
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The inflection point in this expression is that point where the slope of a curve 

depicting the effect of services on performance changes its sign.  Using the coefficients 

for

SE

lev

ser

eff

We run additional models to test for the effect of additional variables, not reported 

in the tables here.  For instance, we tested for the specific effect or R&D expenditures by 

creating a “share o

trie

ma

oth

var

performance, particularly product maintenance, by creating a variable measuring the 

percentage of service revenues corresponding to product maintenance. The rationale for 

doing this

ser

rel

the

 

 

 

 SERVP and SERVP2 in Model IV we can estimate the inflection point to be at 

RVP= 48%.  That is, for the whole sample and using the GMM estimations, at low 

els of services and up to a level where services represent 48% of sales, an increase in 

vices can actually harm firm profitability.  When services reach 48% of sales, their 

ect on profits turns positive – additional services will tend to increase profitability.   

f industry R&D” variable, which did not turn out significant. We also 

d different specifications for the “industry maturity” variable, including an “onset of 

turity” dummy variable that took the value of 0 for data points before 1998 and 1 

erwise – these failed to achieve significance, same as with the MATURITYCAT 

iable used here. We also tried to separate the effect of specific types of services on 

 was case evidence suggesting that maintenance is often a stable, high-margin 

vice activity.  However, this exercise reduced the sample considerably given that 

atively few firms break out the service revenue in its different components.  As a result, 

 maintenance variable did not turn out significant. 
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4. DISCUSSION 

 Based primarily on anecdotal and case evidence, many authors in the last decade 

hav  heralded the

cou

in 

ser

stu

literature on service operations has suggested that services can be a more stable and 

profitable source of revenue than products (Anderson et al., 1997; Wise & Baumgartner, 

1999).  Literature specifi

mo

99

fir

em

We also find that the impact of services on profitability is not a simple linear 

relationship.  For software product firms, services first tend to lower profitability, but at 

highe ore services 

increasing f

48

esti

 

servi

mainly in the mature stage of an industry (Teece, 1986).  Our data shows that services 

e  rising importance of services and assumed that product firms should or 

ld emphasize services more than in the past as their business models evolve.  At least 

the software products industry, our data does indicate a rise in the importance of 

vices with regard to total firm sales over time, as shown in Figure 1. However, our 

dy raises a word of caution as to the effect of services on firm performance.  The 

c to software products, however, has suggested that services in 

st cases generate lower profits than products (because digital products can have up to 

% gross margins) and can therefore hurt the profitability of product firms, unless those 

ms find their product sales or prices decreasing and have no alternative but to 

phasize services (Cusumano, 2004, 2007, 2008).   

r levels of service revenues this relationship turns positive, with m

irm profits.  As noted earlier, we calculate this “inflection point” to be around 

% for our entire sample of publicly listed software products firms using a GMM 

mation model. 

Our results cannot be fully explained by the existing theoretical treatment of 

ces.  Services so far have been considered complements to products that play a role 
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play a role even in the early industry stage.  An interesting question then arises: Why 

would product firms invest in the early development and provision of services when these 

hav

the

wh

pro

tra

new products or technology (Cusumano, Kahl and Suarez, 2008). In other words, services 

may play a key role in the diffusion of new products (Attewell, 1992). Therefore, the 

provision of early

fir

int

sur

industry we have studied.  Software products are information-intensive goods with a 

peculiar cost structure (Shapiro & Varian, 1999).  Replicating an information good is a 

trivial expen

mi

or 

the

mu

price c

pace of change in computers, the software product industry may not lend itself very 

e a negative effect on profitability?  This situation seems to defy traditional economic 

ory and common business sense, and suggests that we need more theoretical work on 

y product firms offer services.  For instance, product firms may invest in service 

duction early on because services are an important vehicle to learn about the market, 

nsfer product knowledge to customers, and reduce early customer’s reluctance to adopt 

 services may be positively associated with the survival of product 

ms (despite the fact that their impact on profitability is negative.)  Indeed, this is an 

riguing hypothesis that we defer to future research, as our data is not suitable to a 

vival analysis given that it only relates to public firms.  

Our results should also be interpreted with caution due to the nature of the 

se. As noted earlier, gross margins on the products business (that is, sales 

nus direct expenses for producing and delivering the product – but not including R&D, 

sales and marketing and general administrative expenses) can be extremely high. At 

 same time, we must note that large R&D, sales, and marketing expenses may erode 

ch of these potential profits and, because of the same marginal cost characteristics, 

ompetition can get extremely fierce in bad times. In addition, given the unrelenting 
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neatly to the traditional phases of industry evolution (despite the fact that Figure 2 shows 

a pattern similar to that seen in other industries).   

n differences between 

software pr

are

dif

ma

stage.  Thus, although we cannot claim strong external validity from a single-industry 

study, we believe that our results will probably hold in at least some other industrial 

contexts. Obviously, furthe

ou

rol n industry.  If the type and role of services depends on the level 

of uncertain

differences within industries where distinctive segments can be identified.  Appendix 2 

presents some basic results by industry segment using our dataset.  These results should 

be 

(th

eff

48

ach

inter

applications, shows an inflection point of 64%, larger than the overall sample average 

In spite of these caveats, there may be more similarities tha

oducts and other product industries.  For instance, many products industries 

 governed by high fixed costs that generate competitive dynamics that are not too 

ferent from that of software products. Also, many products industries experience “de-

turity” trends or important changes in innovation dynamics even during their mature 

r empirical research in other product industries will help sort 

t these issues. 

Further research could also look at the nuances coming from differences in the 

e of services within a

ty and complexity of the technology, as discussed earlier, we should see 

considered exploratory since the number of firms in several categories is quite small 

is is particularly important for GMM models, and thus Appendix 2 is based on a fixed-

ects estimation, where the inflection point for the entire sample is 58% compared to 

% in the GMM model).  A quick look at the results for the largest segments (these 

ieve significant coefficients for SERVP and SERVP2) suggests that there may be 

esting differences within an industry.  For instance, the largest segment, business 
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and much larger than that of the second-largest category, networking software products 

(inflection point of 49%).  In another category, operating systems, services start to show a 

positive

(al

the

co

rtant implications for managers who 

want a better understanding of the relationship between business models or financial 

performance and the decisions made in R&D as well as operations that influence the mix 

and d

att

on

suc

Pro

significant service offering versus the higher future probability brought about by the early 

investment in services.   

ma

im  rise as an unintended consequence of their failure to 

keep produ

mi

year

falter. Despite their predominant position in hardware, catching up with companies like 

 impact on profitability when they represent as low as 31 percent of revenues 

though this result is significant only at the 10 percent level). A better understanding of 

se intra-industry differences can be important for firms competing or planning to 

mpete in multiple industry segments. 

Overall, we believe our findings have impo

elivery of product and service offerings.  Many product firms do not pay enough 

ention to developing and offering new services and the impact that services can have 

 their performance and long-term survival.  As we described, services can be key to the 

cess of a new product or technology even if they hurt profitability in the short term. 

duct firms need to weigh the immediate negative effect on profitability from starting a 

Anecdotal evidence suggests that most product firms, far from strategically 

naging their service transitions, simply focus on products and tend to let the 

portance of services gradually

ct revenues or margins up.  Dell Computers’ late push towards services in the 

d-2000s may be a good example of this.  A successful product company for many 

s, Dell did not pay much attention to services until their product business started to 
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IBM and Hewlett-Packard, which have emphasized  services for a number of years, has 

not been easy for Dell.  

abilities within a product organization seems to be a slow, 

difficult and

cap

hel

dy

and even create market change” and “organizational and strategic routines by which firms 

achieve new resource configurations as markets emerge, collide, split, evolve and die” (p. 

1107

op

tra

cap

organizational “microfoundations” (Teece, 2007) that feed and support them.  These 

organizational processes relate to ways in which firms collect and process the information 

gathered fro

lea

and

tim

 

may

the same services “pie.”  This is especially true for the software products industry but 

Building up service cap

 error-prone process. The difficulty arises from the fact that service 

abilities can be considered a manifestation of “dynamic capabilities” insofar as they 

p firms understand and shape the market.  Eisenhardt and Martin (2000) define 

namic capabilities as “identifiable and specific routines… that use resources to match 

).  Teece (2007) defines them as the capabilities for “sensing” and “seizing” 

portunities and threats.  By their own nature, service capabilities may help firms 

nsfer knowledge back and forth from the market and the organization – a vital 

ability during periods of uncertainty.   

However, building effective service capabilities requires laying down the 

m customers, develop hypotheses about what they find, and synthesize the 

rning – none of which can be done overnight.  A better understanding of the financial 

 organizational importance of services should help firms design better and more 

ely service strategies. 

It is likely that services will continue to be important for product companies and 

 also bring them into conflict with services partners as these companies compete for 
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also other technology companies that face increasing global competition and difficult 

economic conditions. For example, during the last couple of years, a new business model 

has e

Sa

ex

the

per

provide training to customers, are still usually sold separately or provided by partners but 

minimized in this new pricing and delivery model. In addition, the software product itself 

(the

co

co

sta

20

It is too early to determine the effect of this new trend on the financial 

performance of software product firms or their partners in the IT services business, but 

Saa o trade off the boom and bust of large, one-time product revenues for the 

longer-term

im

dis

ma

also

as digital content subscriptions rather than traditional hardware products such as music 

merged called “software as a service” (SaaS).  In this model, firms such as 

lesforce.com do not license pre-packaged software products at high fees and then sell 

pensive services such as maintenance and basic technical support separately. Instead, 

y “rent” the software product with these basic services for reduced monthly or 

iodic or usage-based fees. Professional services, such as to customize the product or 

 lines of code) usually does not reside any longer in the customer premises or 

mputers, but stays with the service provider.  Even the most product-oriented software 

mpanies, such as Microsoft, have reacted to this new trend and, as of 2008, have 

rted to release SaaS offerings to the market (Dubey and Wagle, 2007; Cusumano, 2007, 

08). 

S seems t

 stability of smoother and recurring (albeit smaller) service revenues. It is an 

portant development for the software business and will make it harder in the future to 

tinguish product revenues from service revenues such as basic technical support and 

intenance. Other product companies such as Apple or Nokia may well find that they 

 can make more money in the future by selling new types of automated services such 
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players or cell phones, although analysis of these broader trends we also leave to future 

research.  

  



 

References 

Abernathy, W.J. and Utterback, J.M. 1978. Patterns of innovation in industry. 
Te

An . Technological discontinuities and dominant 
designs: 
60

Agarwal, R., M. Sarkar and R. Echambadi 2002. The conditioning effect of time on firm 
survival: An industry lifecycle approach.  Academy of Management Journal, 45:971-994. 
 
At
bu
 
Ba
 
Bell, D. 1973. The coming of postindustrial society: A venture in social forecasting. 
Ba
 
Bond, 
W
 
Br denburger, A. and Nalebuff, B. 1996. Co-opetition.  Doubleday, New York. 

Ca
ad

Cu
 
Cu
 
Cusuman ommunications of 
the
 
Cusuman
Se

29 

chnology Review, 80:40-47. 
 

derson, . and M. Tushman 1990P
ya c clical model of technological change. Administrative Science Quarterly 35: 

4-633. 
 

tewell, P. 1992.  Technology diffusion and organizational learning: The case of 
siness computing. Organization Science, 3:1-19. 

in, J.S. 1956. Barriers to new competition. Harvard University Press, Cambridge MA. 

sic Books: NY. 

S. 2002. Dynamic panel data models: A guide to micro data methods and practice. 
orking Paper 09/02, Institute for Fiscal Studies, London. 

an
 

rpenter, G. S., & Nakamoto, K. 1989. Consumer preference formation and pioneering 
ntage.  Journal of Marketing Research, 26: 285-298.  va

 
sumano, M. A. 1991  Japan's Software Factories.  Oxford University Press: New York. 

sumano, M. A. 2004. The Business of Software. Free Press: New York.  

o, . A. 2007. The Changing Labyrinth of Software Pricing, CM
 ACM, July, 50, 7: 19-22 

o, M. A. 2008. The Changing Software Business: Moving from Products to 
rvices, IEEE Computer, January, 41, 1: 78-85 

 
Cu
ind
 
D'A
Fre
 
Di ickx, I., & Cool, K. 1989. Asset stock accumulation and sustainability of competitive 
ad

sumano, M. A., Kahl, S. and Suarez, F. 2008.  A theory of services in product 
ustries. Working Paper, MIT Sloan School of Management. 

veni, R. 1994. Hypercompetition: Managing the dynamics of strategic maneuvering. 
e Press, New York. 

er
vantage. Management Science, 35: 1504-1512.  



 30 

Dubey, Abhijit, and Dilip Wagle 2007. Delivering software as a service. McKinsey 
Qu

Dunning, John H. 1989. Transnational corporations and the growth of service: Some 
con
NY

Eis abilities:what are they? Strategic Management 
Journal, October–November Special Issue 21: 1105–1121. 
 
Fis cessing industry: 
An 
Ga
 
Go
ma
Ec omics, December 2005. 
 
Go
Ec

He
Pre

Humphrey, Watts S. 1989.  Managing the Software Process, Addison_Wesley Publishing. 
 
Ka
on volution. Unpublished Thesis, MIT Sloan of Management. 

Ka
Study of Multinational Insurers; Journal article by; Journal of International Business 
Stu

Kl
Am

Kl
 
Levitt, T 1986. Industrialization of Service, Harvard Business Review, 58:63-74. 
 
Mc
Ma
 
Mi
str , and organization. American Economic Review 80:511-528. 
 

arterly, Web exclusive (May) (http://www.mckinseyquarterly.com). 

ceptual and theoretical issues. UNCTC Current Studies Series A No. 9. New York, 
: United Nations Publication. 

enhardt K, Martin J. 2000. Dynamic cap

her, F., Mckie, R., & Mancke, R.B. 1983.  IBM and the U.S. data Pro
conomic history. Praeger: New York. e

llouj, F. and O. Weinstein 1997.  Innovation in services.  Research Policy 26:537-556. 

ddard, J., Tavakoli, M. and Wilson, J. 2005.  Determinants of profitability in European 
nufacturing and services: Evidence from a dynamic panel model.  Applied Financial 
on

rt, M., & Klepper, S. 1982. "Time paths in the diffusion of product innovations." The 
onomic Journal,  92:630-653. 

 
skett, James L. 1986. Managing in the Service Economy, Harvard Business School 
ss. 

 

hl, S. 2007. Considering the customer: Determinants and impact of using technology 
 industry e

trishen, Frances A.  and Nicos A. Scordis. 1998.  Economies of Scale in Services: A 

dies, Vol. 29. 

epper, S. 1996. Entry, exit, growth, and innovation over the product lifecycle. 
erican Economic Review 86: 562-583. 

  
epper, S. 1997. Industry lifecycles. Industrial and Corporate Change 6:145-181. 

Gahan A. and M. E. Porter. 1997. How muuch does industry matter, really?  Strategic 
nagemen cial Issue):15-30. t Journal 18 (Spe

lgrom, P. and J. Roberts 1990. The economics of modern manufacturing: technology, 
ategy



 

Mills, P. K. 1986. Managing service industries: Organizational practices in a 
po
 
Mi s, P. K. and Moberg, D. J. 1982. Perspectives on the technology of service operations. 
Ac

Mu of Scale and Economies of 
Scope in Multiproduct Financial Institutions: A Study of British Columbia Credit Unions 
Th
 
Ne omic Change (The 
Belkn

Ol
Int

 
Qu
 
Reina arvard 
Bu

Roodman, D.  2006. How to Do xtabond2: An Introduction to “Difference” and 
“S
De ). 

 
Ro
Gl
 
Ru atter? Strategic Management Journal, 
12:167-185

Sc  Review, 75:341-
35
 
Sc
attr mining entry timing: A cross industry study. Strategic Management 
Journal, 19: 1127 – 1143.  

Sh C., and H. Varian 1998. Information rules: A strategic guide to the network 
economy. Cambridge, MA: Harvard University Press. 
 
Sk
Pro
46

 

31 

stindustrial economy. Ballinger: Cambridge, MA. 

ll
ademy of Management Review, 7:467-478. 

 
rray, John D.  and Robert W. White. 1983. Economies 

e Journal of Finance, Vol. 38, No. 3, pp. 887-902 

lson, R. and Winter, S. 1982.  An Evolutionary Theory of Econ
ap Press of Harvard University Press, Cambridge, MA. 

  
iva, R. and R. Kallenberg 2003. Managing the transition from products to services. 
ernational Journal of Service Industry Management 14:160-172. 

 
inn, J. B. 1992. Intelligent Enterprise. Free Press: New York.  

rtz, W . 2008. How to sell services more profitable.  H. and W. Ulaga
siness Review, May 2008. 

 

ystem” GMM in Stata.  Center for Global Development, Working Paper #103,  
cember 2006 (revised January 2007

odman, D.  2007.  A Short Note on the Them of Too Many Instruments.  Center for 
obal Development, Working Paper #125, August 2007. 

melt, R. P. 1991. How much does industry m
. 

 
hmalensee, R. 1985. Do markets differ much?  American Economic

 1.

hoenecker, T.S., & Cooper, A. C. 1998. The role of firm resources and organizational 
ibutes in deter

 
apiro, 

aggs, B., & Huffman, T. 2003. A Customer Interaction Approach to Strategy and 
duction Complexity Alignment in Service Firms. Academy of Management Journal, 

:775-786. 



 32 

Stanback, Thomas M. 1979. Understanding the Service Economy: Employment, 
Pro

Teece, D. m technological innovation: implications for integration, 
co
 
Te of 
(su ainable) enterprise performance. Strategic Management Journal, 28:1319-1350. 

Tr
Sources of onomic Growth, Brookings Institution Press, Washington D.C. 
 
Up
Bo

  
Ut
inn

 
Ut
Re

Weiss, L. W entration-profits relationship and antitrust.  In H. J. 
Go
 
Wise, R. and P. Baumgartner 1999.  Go downstream: the new imperative in 
ma
 
W
W tern-Thomson. 

Ze vicy: 
Balancing Customer Perceptions and Expectations, New York, The Free Press. 

 

 

ductivity, Location, John Hopkins University Press. 
  

1986. Profiting fro
llaboration, licensing and public policy. Research Policy 15:285-305. 

ece, D. 2007. Explicating dynamic capabilities: The nature and microfoundations 
st

 
iplett, Jack and B. Bosworth 2004. Productivity in the US Services Sector: New 

Ec

ton, David M. and Virginia A. Fuller, 2005. Wipro Technologies: The Factory Model. 
ston, Harvard Business School, Case # 9-606-021 

terback, J. and W. Abernathy 1975. A dynamic model of process and product 
ovation." Omega 3:639-656. 

 
terback, J. and F. Suarez 1993. Innovation, competition, and industry structure. 
search Policy 22:1-21. 

 
. 1974.  The conc

ldschmid et al. (eds), Industrial Concentration: The New Learning, Boston. 

nufacturing, Harvard Business Review, Vol. 77 No. 5, pp. 133-41. 

ooldridge, J. M. 2003. Introductory econometrics: A modern approach.  South 
es

 
ithaml, V.A., A. Parasuraman, and L.L. Berry 1990.  Delivering Quality Ser

  
  



 33 

Figure 1. The Revenue Contribution of Services in the Software Products Industry* 

* SIC 7372, excluding videogame producers. 
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Figure 2. Total Number of Firms in the Software Products Industry* 

 

 

* SIC 737 excluding videogame producers. 
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Ta e 1.  Descriptive Statistics and Correlation Matrix 
 

Va le Mean 
Std. 
Dev. 

Min 
Value 

Max 
Value 1 2 3 4 5 6 7 

bl

riab
1. lnprofit 1.73 0.20              0.00 1.94 1
2. 0.4   -       servp 2 0.24 0.00 1.00 0.002 1     
3. 0.23 -0.0 0.950 1     servp2 0.23 0.00 1.00 16     
4. 10.56 1 0.3 0 035   lnsales 1.93 1.16 7.61 94 .079 0. 1    
5. -0.02 -0.0 0 .23 78   maturityall 0.40 -0.76 0.70 39 .260 0 3 0.2 1   
6. 0.03 0. -0 .05 39  mktsharecat 0.08 0.00 0.92 139 .084 -0 6 0.5 0.020 1 
7. 59.88 -0 0. .18 01  -0.2 1density  38.76 0 138 .095 223 0 7 -0.1 -0.057 19 
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Ta  Results of GMM Dynamic Panel Data Estimations 

 

ble 2.

                                              GMM Models 

  M l III odel I Model II Mode

Lagged lnprofit 
0.300*** 
(0.087) 

0.316*** 
(0.087) 

.314*** 
(0.080) 

0

Lns
0.062*** 
(0.015) 

0.053*** 
(0.013) 

.055*** 
(0.012) ales 

0

Mk
-1.303* 
(0.583) 

-1.002* 
(0.426) 

-1.049* 
(0.420) tsharecat 

Serv
-0.047 
(0.059) 

-0.237  
(0.128) 

-0.246  
(0.130) p 

Servp2  
0.248* 
(0.118) 

0.256* 
(0.118) 

Maturitycat   
0.003 

(0.006) 

Inte rvp –maturitycat   
0.002 

(0.009) raction se

Ye YES YES YES ar Dummies 
Number of Observations 2,890 2,890 2,890 
Nu 389 389 389 mber of Groups  

Nu 286 
 

421 421 mber of Instruments 
F-S
(d. 

12.81*** 
(19, 388) 

16.02*** 
(20, 388) 

14.74*** 
(22, 388) 

tatistic 
of freedom) 

Dif -
Value) 

27.63 
(p= 0.590) 

13.21 
(p= 1.000) 

11.21 
(p= 1.000) 

ference-in-Hansen test (P

Sta s, except where indicandard errors are in parenthese ted. 
*** t the 0.1% level, **Significant at th
* S vel;  Significant at the 10%

 
 
 

 Significant a
ignificant at th

e 1% level;  
 level. e 5% le
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Table 3. Robustness of GMM Dynamic Panel Data Estimations 
 

 GMM Models 
Fixed 

Effects OLS 

  Model III Mode  
 

Model VI M  l IV Model V
 

odel VII

L.l ofit 
0.314
(0.08

0***
87) 

** 
) 

 
npr

*** 
0) 

0.32
(0.0

 0.318*
(0.089

0.168***
(0.016) 

0.426*** 
(0.014) 

Lns
0.055*
(0.012

9*** 
.015) 

** 
16) 

 
) ales 

** 0.05
) (0

0.065*
(0.0

0.032***
(0.004

0.022*** 
(0.002) 

Mk
-1.049
(0.42

293* 
573) 

0* 
0) tsharecat 

* 
0)

-1.
0. (

-1.46
3(0.6

-1.135 
) (0.092

-0.148*** 
(0.035) 

Serv
-0.246
(0.130

.304  

.163) 
* 
 p 

 
) 

-0
(0

-0.333* 
(0.169) 

-0.344**
(0.054)

-0.048 
(0.033) 

servp2 
0.256*
(0.118

.307* 
.150) 

0* 
58) 

 
 

 0
) (0

0.34
(0.1

0.243***
(0.055)

0.026 
(0.035) 

Maturitycat 
0.003 

(0.006) 
.001 
.010) 

03 
11) 

 
) 

0
(0

-0.0
(0.0

0.000
(0.004

-0.001 
(0.002) 

Inte
ser
maturitycat 

0.002 
(0.009) 

0.001 
11) 

05 
13) 

 
) 

raction 
vp – -

(0.0
-0.0
(0.0

-0.001
(0.004

-0.001 
(0.003) 

Ye YES YES YES YES YES ar Dummies 
  

Nu
Ob 2,890 ,890 90  

mber of 
servations  2 2,8 2,890 2,890 

Nu
Groups  389 389 389 389 

mber of 
 

Nu
Ins 421 

 
223 187   

mber of 
truments 

F-S
(d. 

4.74***
(22, 388) 

.78*** 
(22, 388) 

** 
(22, 388)   

tatistic 1
of freedom) 

 15 14.89*

Dif
Ha
Va

11.21 
(p= 1.000)

57.54 
 0.099) 

.32 
 0.021) 

ference-in-
nsen test (P-
lue)  (p=

66
(p=   

Sta  in parenth xcept where ted. ndard errors are eses, e  indica
*** t the 0.1% nific  level
* S  lev nt at t l. 

 
 
 
 
 
 
 
 
 
 

 Significant a  level, **Sig ant at the 1% ;  
ignificant at the 5% el;  Significa he 10% leve
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Appendix 1.  Fixed Effects Panel Data Estimations 
 

The fixed effects transformation removes the firm-specific unobserved factors 

that may explain performan

me

is o

spe

ran

Hausman specification test to confirm that fixed effects is the preferred model in our case.  

The null hypothesis in the Hausman test is that the random effects model will be 

consistent an

of 

the

10

 
i,t 1 i,t 2 i,t 4 i,t 5 i,t

+ ηi + ν i,t
 

    

 

 

ce, by time-demeaning each explanatory variable.  This 

thod is widely used in panel data analysis (see, for instance, Wooldridge 2003), and it 

ften preferred over “random effects” models which assume that the unobserved firm-

cific effects are uncorrelated with each explanatory variable in all time periods (hence, 

dom effects models do not remove the unobserved firm-specific factor).   We run the 

d efficient.  In our case, the Hausman test results in a Chi-square (21) value 

49.45 (p-value of 0.0004), suggesting that we should reject the null hypothesis and 

refore that a fixed effects model is preferable.  We use the routine XTREG in STATA 

.0, and our fixed effects model can be written as follows: 

lnprofit  = β servp  +  β servp 2  + β lnsales   +  β maturityall   +

β6servp i,t ⋅maturityall i,t  + β7mktsharecat i,t  + θ j
j= year
∑ yeardum ji,t  

The results of three fixed-models we fitted to our data are shown in the 

following table. 
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 Fixed Effect Models 

  Model A Model B Model C 
lagged 
lnp   rofit  

Ln
0.060*** 
(0.003) 

0.063*** 
(0.003) 

0.063*** 
0.004) sales (

mk
-0.30

(0.27
7*

4) tsharecat 
7** 

) 
-0.30
(0.104) 

* -0.299** 
(0.10

Se
-0.05

.02
4**
59

** 
) rvp (0

7** 
1) 

-0.29
(0.0

* 
) 

-0.297*
(0.059

servp2  
*

59
*

) 
0.253
(0.0

** 
) 

0.257**
(0.060

 

maturitycat   
1 
) 

-0.00
(0.002

Int
servp -
ma   0.004) 

eraction 

turitycat 
-0.002 
(

Ye
Du YES YES YES 

ar 
mmies 

Nu
Ob 3,276 3,276 3,276 

mber of 
servations 

Nu  
Gr
(fi 394 394 4 

mber of
oups 
rms) 39

R-
217 
eral erall) 

07 
rall) Squared 

0.
(ov l) 

0.211 
(ov

0.21
(ove

F-S
2.37*** 

(18, 3619) 
22.31*** 
(20, 2862) 

20.32*** 
(21, 2861) tatistic 

2

Di
in-Hansen 
tes
Va   

fference-

t (P-
lue)  

Stan n pare  wdard errors are i ntheses, except hen indicated. 
*** e 0.1 fi
leve t the 5% level; Significant at the 10% 
leve

 

 Significant at th % level, **Signi
 

cant at the 1% 
l; * Significant a
l. 
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Appendix 2. Coefficients of the Service Variables by Product Category and Estimation 
of 
 

  
Coefficient Significance Inflection 

Point (%) 
# 

s
# of 

Groups 

the Respective Inflection Points (Fixed Effects) 

Observation  
Al ample (Model C, Appendix   l S  1)       
  *** 58% SERVP -0.297 3,276 394 
  ***       SERVP2 0.257 
       
Pr u es       od ct Categori   

  
u ness 

        
B si
Applications    

  -0.4588 *** 64% 291 15SERVP 1, 1 
  0 601 ***       SERVP2 .3
              

  t         
Business 
In elligence   

  P -0 115   45% 32 4SERV .2 3 0 
  S 0.         ERVP2 2363 
              
  u     M ltimedia       
  -0.0852 -50%  SERVP   257 26 
  -0.0858       SERVP2   
              
            Database 
  -0.3409  50% SERVP * 188 19 
  0.3406       SERVP2   
              
  ems           Operating Syst
  0 004   31% 58 5SERVP .2 4 2 
  -0.3282    SERVP2      
              
  orking           Netw
  0 723 ** 49% 60 8SERVP - .3 5 0 
  0 824    SERVP2 .3 **     
              
          Other   
  P -0 212 ** 60% 90 2SERV .7 1 7 
  0 005 **       SERVP2 .6
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