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Two Dimensions of

New field data supports the con-
tention that two dimensions of the
software acquisition problem---cus-
tom/package and insource/out-
source---are interrelated at several
levels.

S
OFTWARE acquisition is a
critical concern for firms
worldwide, and its impact on their business
processes is expected to grow. U.S. firms spend
more than $250 billion annually acquiring soft-
ware [18]. Software investments can result in
substantial productivity gains and strategic
advantages [2], but not all such investments
are successful by any means [3]. To realize
these benefits, firms must identify and under-
stand the factors that most affect their software

acquisition decisions.
In this article, we develop a general cost-benefit

decision framework for the software acquisition prob-
lem. We use this framework and software acquisition
data to investigate six hypotheses characterizing soft-
ware acquisition. Our framework and empirical
results offer managers a basis for structuring and
benchmarking their software acquisition decisions
and offer vendors insights into the characteristics of
the software projects that would be most beneficial to
target.

The software acquisition problem is depicted as
two-dimensional (2D)----what acquisition approach to
use (custom develop the software or base it on a pack-
age) and who should complete the task (internal
resources or external providers). While aspects of the
sourcing decision have generated frequent study, the
custom/package decision has not previously received
attention. In addition, our decision framework cap-
tures the major tradeoffs a firm faces when making
these two decisions.

Previous theoretical studies have focused on singular
aspects of the insource/outsource decision.  Our frame-
work unites these aspects. It builds upon the contract-

ing and monitoring cost issues in the transaction-cost
and incomplete-contracting literatures and includes the
tradeoff between monitoring and production costs
developed in the agency theory literature [13, 17].

The model also encompasses the various manager-
ial rationales provided in the extensive empirical lit-
erature regarding firms’ sourcing decisions for
information technology (IT) services [8, 12] and the
limited literature on software acquisition [16].  Our
analysis extends this literature by using firm actions,
not post-decision rationalizations, to determine the
key factors behind acquisition decisions. Following
findings in the marketing literature [5], relative factor
weights inferred from actual decision data should pro-
vide greater explanatory power than previous studies
have offered. 

Software Acquisition Cost-Benefit Framework
The 2D, four-option sourcing decision is depicted in
Table 1. Using packaged software involves identifying
the company’s information processing requirements,
evaluating alternative packages, selecting one, possi-
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bly modifying it, and installing and testing the selected
system. If an external provider carries out these func-
tions, the acquisition is an outsourced package (denoted
{outsource, package}). If in-house staff are used, the
acquisition is an insourced package, {insource, package}. 

Customized software is developed when it is not
cost-beneficial to meet the user’s requirements
through modifications to packaged software. Custom
software acquisition generally involves a series of pos-
sibly repeated steps: needs analysis, system design,
coding, testing, training, and installation. Outsourced
custom projects {outsource, custom} use vendors to
complete these activities; insourced custom develop-
ment {insource, custom} uses only internal resources. 

The problem facing the firm is to identify the
acquisition option that will maximize the net present
value of the software acquisition, subject to any orga-
nizational considerations (e.g., corporate policy and
resource availability). To achieve this goal, for each
available acquisition option, the firm must determine
the expected benefits of the resulting software system
(system value) and a variety of acquisition-related
costs. These costs include production costs [needs
analysis coding, and installation], monitoring costs, and
contracting costs.

The financial magnitudes of the cost-benefit dri-
vers differ depending upon whether an internal or
external software acquisition team is used and
whether the software is based on a package or is cus-
tom developed. Table 2 presents the cost-benefit dri-
vers and identifies which drivers typically favor a
particular acquisition team or approach.1

A particular software system is designed to
meet requirements that support a set of busi-
ness functions (e.g., customer reservations
and manufacturing resource planning).
When comparing internal and external acqui-
sition, system value does not differ, because
both teams are expected to deliver the same
system. A custom system should have greater
value, since it can be specified to better fit
application requirements. 

The requirements necessary to automate

the desired business functions are deter-
mined by needs analysis. These costs are
lower internally, because an internal
information systems group better
understands the firm’s business opera-
tions. Needs analysis costs are the same
on the custom/package dimension,
because both require the same analysis.

Coding and installation (code and
install) includes: the detailed software
design that translates the users’
requirements into a programmable
solution; the coding, testing, and instal-

lation of the programs; and the conversion of busi-
ness operations over to the new system. For software
packages, the design and coding and some of the test-
ing costs are included in the purchase price or licens-
ing fee. Coding and installation costs are higher
when software is developed internally, because exter-
nal markets have more competitive sources of labor
and technical expertise, and they are in a better posi-
tion to take advantage of scale and scope economies
[8]. A similar argument holds for packaged software.

The quality of completed software is difficult to
assess without extended use, and only imprecise evi-
dence of development progress is available.2 This
heightens concerns over opportunistic behavior by
employees or vendors. Monitoring and contracting
act as controls on these concerns. Monitoring costs
include project management costs and any costs for
quality assurance, progress reviews, and training.
These costs are lower with external development.
Largely due to scale and scope economies and
process change management, vendors manage soft-
ware production activities more efficiently [7]. Moni-
toring costs are lower for packaged software because
of its physical good aspects.

There are also several contracting costs: searching
for and evaluating potential custom or packaged soft-
ware vendors, benchmarking and screening their capa-
bilities, specifying the legal terms of a contract,
negotiating the contract, and resolving disputes. These
costs are lower for internal acquisition, because the
company does not have to search for a vendor, negoti-
ate a detailed contract, or use external entities to
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Acquisition Team
Insource Outsource

Custom

Package

Acquisition
Approach

Internal resources
only for needs

analysis, coding, etc.

Vendor performs 
needs

analysis, coding, etc.

Internal resources
only for  package

selection, installation, etc.

Vendor performs
package selection,
installation, etc.

System value

Needs analysis

Code and install

Monitoring

Contracting

Cost-benefit
Driver Insource Outsource Custom Package

Acquisition team Acquisition approach

Upward-pointed arrows (↑) denote which cost-benefit drivers typically favor
different acquisition teams or approaches

↑

↑
↑
↑

↑

↑
↑
↑

1These generalizations are based on findings in the academic lit-
erature and managerial statements.
2That is, software is not a search good. Rather, repeated experi-
ences with the product are required to fully ascertain its quality
(i.e., it is an experience or credence good) [14].

Table 1. The software acquisition problem

Table 2. Impact of cost-benefit drivers on the software 
acquisition decision
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enforce it. Instead, monitoring is typically used for
internal personnel. Contracting costs are lower for
packaged software because of its physical good aspects.

Hypotheses
Generally, for a particular software acquisition deci-
sion, the financial values of the cost-benefit drivers
for each acquisition option are unavailable to man-
agers prior to an acquisition decision. But informa-
tion which is available to them includes: the
characteristics of the desired software and applica-
tion to be automated, the firm’s abilities relative to
these characteristics, and the organizational attitudes

and constraints concerning software acquisition.
Therefore, the decision process must center on three
observable factors: technological features, applica-
tion properties, and organizational considerations.
The first two directly affect the cost-benefit drivers
and hence predictably steer managerial decisions.
Organizational considerations also influence the
decision, although they may or may not affect the
cost-benefit drivers directly. 

Table 3 outlines the intuitive relationships among
these three factors, the five cost-benefit drivers, and the
two dimensions of the software acquisition decision.
From these relationships, four hypotheses addressing
the expected marginal impacts of technological, appli-
cation, and organizational factors on a particular soft-
ware acquisition decision are generated. Hypotheses
concerning a temporal effect and the interdependence
of the two dimensions are also  proposed.

Hypothesis 1 (technological features): Systems
using specialized technology or advanced development
environments are, all else equal, more likely to be out-
sourced and/or associated with packaged software.

A primary reason given for outsourcing is the acqui-
sition of cost-effective technological expertise [16].
As the desired technology becomes more specialized
or advanced, coding and installation costs more
strongly favor outsourcing. Complex technology also
increases monitoring and contracting costs. While
the relative increase in the importance of monitoring
costs is likely to be smaller than that for contracting
costs, outsourcing’s increased coding and installation
cost advantage is likely to dominate, thus favoring
outsourcing. Packaged software is favored due to the
increased importance of coding and installation,
monitoring, and contracting costs. 

Hypothesis 2 (application properties): Strategic
applications are more likely to be insourced and/or cus-
tom-developed, all else equal. 

Hypothesis 3 (application properties): Common
applications are more likely to be outsourced and/or
acquired as packaged software, all else equal.

Two application properties----the application’s
uniqueness and its strategic role----are commonly
cited as favoring insourcing [8]. Strategic applica-
tions are intended to provide a competitive advan-
tage. Consequently, needs analysis, monitoring, and
contracting costs become relatively more important.
For such an application, the higher contracting costs
for outsourcing are expected to exceed insourcing’s
higher monitoring costs. This, coupled with the
increased importance of needs analysis, favors the use
of internal acquisition. Since the effect on system
value is expected to be stronger than the effect on
potential opportunistic behavior, strategic applica-
tions are more likely to be custom developed. For
applications that are common to many organizations

Specialized/
Advanced
Technology

Strategic
Application

Common
Application

Organizational
Considerations

Installation Date
After 1990H5

System
Value

Needs
Analysis

Code and
Install Monitoring Contracting Insource Outsource Custom Package

Hypotheses Project
characteristics

Relative importance of
cost-benefit drivers

Software acquisition
Acquisition

team
Acquisition
approach

↑ ↑

↑

↑

↑

↑

↑

↑ ↑

↑

↑

↑

↑

↑

↑

↑

↑

On the left side of the table, upward-pointed arrows (↑) denote those cost-benefit drivers whose relative importances are increased by a 
particular project characteristic. Based on the discussion pertaining to Table 1 on how the cost-benefit drivers affect the axquisition team and
approach decisions, the arrows on the right side of the table denote which acquisition team and approach are more likely as a result of each
particular project characteristic. Thus, the right side of the table synopsizes Hypotheses 1 through 5 (H1– H5).

H1

H2

H3

H4

Table 3. Relationships among project characteristics, cost-benefit drivers, and software acquisition



and/or that use standard data structures, vendors can
leverage their resources across multiple clients. This
increases the relative advantage of outsourcing and
packaged software with respect to coding and instal-
lation costs.

Hypothesis 4 (organizational considerations):
Organizational considerations favor insourced and/or
custom software acquisition, all else equal.

A company’s culture and the system’s sponsor have
been identified as significant factors in software
acquisition decisions [1]. Examples of possible orga-
nizational biases are the “not-invented-here” syn-
drome and “kingdom building” [6]. Both result in a
tendency toward insourced, custom acquisition.
Alternatively, a firm or system sponsor may have a
predisposition toward outsourcing or packaged soft-
ware. Organizational considerations of this type can
be seen as covariates to the cost-benefit model.

Hypothesis 5 (date of installation): Outsourced software
acquisition has become more likely over time, all else equal.

Recent publications perceive an increase in the level

of outsourcing over time [10].

Hypothesis 6 (interaction between the
custom/package and insource/outsource deci-
sions): An interaction exists between the insource/out-
source and custom/package decisions.

The software acquisition problem is fundamentally
different from the classic manufacturer’s make/buy
decision that refers to the repetitive acquisition of a
packaged good (input). That is, the problem involves
how to make an input, as well as who should make it.
In addition, these two decisions interact. The con-
founding effects of each decision on the other lead
the firm to combine these decisions, rather than make
them separately. For example, the use of packaged
software lowers the relative importance (monetary
value) of all the drivers except needs analysis costs,
with coding and installation costs the most affected.
Consequently, the use of a package favors insourcing. 

Data
Survey data was collected for every documented soft-
ware acquisition project undertaken by each of five
firms. The data covers 186 system projects ranging

from small personal computer appli-
cations to large, distributed systems
and from common accounting sys-
tems to strategic operational systems;
the systems were installed between
1967 and 1993. The annual revenues
of the participating companies
ranged from $20 million to $900 mil-
lion. These companies included a
regulated utility, a long-distance tele-
phone company, a payroll processing
company, a rocket engine manufac-
turer, and a building products manu-
facturer.

For each project, the firm’s actions-
---not post-decision rationalizations----
were ascertained concerning both
dimensions of the software acquisi-
tion decision: 64% were {insource,
custom} projects, 17% were {out-
source, custom}, 11% were {insource,
package}, and the remaining 8% were
{outsource, package}.

Five technological features for
each system were noted:

•  database management system(s)
(DBMS),

•  programming language(s),
•  hardware platform(s),
•  system architecture, and
•  processing mode. 

Four variables were ascertained to
measure each system’s application
properties: 
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H5

File-based
Third-generation
Fourth-generation
Minicomputer
Multiple
Distributed
Batch

H2,H3

Strategic
Common
Transaction Processing
Combination
Finance

H4

Firm 2
Fir m 3
Firm 4
Firm 5
Executive

H5

Before 1981
After 1990

H4

Intercept

Log Likelihood Value

*** 1% level
** 5% level
* 10% level

Technological Features

DBMS
Programming language

Hardware platform

System architecture
Processing mode

Application Properties

Strategic mission
Application uniqueness
Application type

Functional area

Organizational
Considerations

Firm

Sponsor level

Time of Installation

Intercept Term

Goodness of Fit

Significance Levels
(One-Sided)   

---
–0.70
---
2.01***
1.61***
---
2.22***

---
0.89*
1.43**
1.42*
---

22.80***
---
22.80***
22.80***
---

–2.67***
---

–25.73***

–123.0***

---
---
---
4.34***
1.81*
---
---

0.98*
2.44***
---
---
3.14***

4.28***
---
4.28***
2.61**
---

---
---

–9.91***

–2.17***
---
2.18***
3.63***
2.32**
---
---

---
2.77***
---
1.61**
---

5.63***
3.88**
5.63***
5.63***
---

---
---

–10.47***

Variables

{Outsource,
Custom}

Parameters

{Insource,
Package}

Parameters

{Outsource,
Package}

Parameters
Project

Characteristics

Results pertain to a four-option version of the model expressed by equations (3) and (4). The parameter
estimates provided relate to the likelihood of the three noted acquisition options relative to a base case,
which is {insource, custom}.

Table 4. Four-option multinominal logit results
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•  application type,
•  functional area,
•  application uniqueness, and
•  strategic mission.

The first three measures pertain to the application’s
uniqueness; the fourth pertains to the application’s
strategic role. Two variables measure organizational
considerations: sponsor level (the system sponsor’s
organizational level) and firm. The firm-specific
dummy variables for each of the five firms are used to
encompass idiosyncratic organizational considera-
tions. The installation date of the system was record-
ed to measure a possible time trend. 

Analysis and Results
We constructed three models to identify the exis-
tence and type of interaction between the
custom/package and insource/outsource decisions.
Underlying each model is the idea that the utility of
an acquisition option depends on its perceived costs
and benefits, which in turn depend on the system’s
technological, application, organizational, and tem-
poral factors. This is similar to the traditional multi-
attribute utility framework used in marketing and
economics to model brand choice with respect to a
set of products or services [4]. For any project m, the
utility of acquisition option j is

The aj intercept term is an option-specific constant
depicting a firm’s predisposition to use option j (i.e.,
organizational biases or corporate policy). The
explanatory variables, Xim, measure the technologi-
cal, application, organizational, and temporal factors.
Given our data, Xim is a dummy binary variable equal
to 1 if variable i is present in project m and equal to 0
otherwise. The bij terms reflect the impact of a par-
ticular explanatory variable i on the utility of option j.

The firm wishes to choose the acquisition option
with the largest utility. However, due to unmodeled
factors and random events, the estimate of each
acquisition option’s utility equals its true utility plus
an error term, Uj

est = Uj + e j . If these error terms are
assumed to be distributed Gumbel, the multinomial
logit model results. This model offers an intuitively
appealing representation for the probability of
choosing option j [11]:

For expository ease and identification reasons, we
define option 1 as a base case with utility normalized

to zero. For a particular project, the utilities of the
other options then depict the differences in utility
between that option and the base case. After some
mathematical manipulation, the probability that
option j is chosen for project m is

where gj = aj - a1 and dij = bij - bi1. 

The first possible model of software acquisition is
a simple four-option version of the multinomial logit
model proposed in equations (3) and (4). The base
case is defined as {insource, custom}. Option 2 is {out-
source, custom}; option 3 is {insource, package};
option 4 is {outsource, package}.

The other two models are variants of this logit
framework. A simpler model assumes that decisions
on the two dimensions of the problem are indepen-
dent. A more general model allows for a hierarchical
(nested) interaction in which the sourcing decision is
conditional on the custom/package decision. 

Statistical evaluations showed that the four-option
multinomial logit model best depicts firm behavior:
An interaction does exist between the firm’s cus-
tom/package and insource/outsource decisions
(Hypothesis 6).3 The estimation results for this model
provided in Table 4 show significant support for
Hypotheses 1 through 5. Note that some explanatory
variables for particular options have been dropped in
order to simplify the analysis, reduce collinearity
problems, and focus attention on the key decision
factors. If a variable was dropped, it was not statisti-
cally significant (one-sided) at the 10% level. A posi-
tive (negative) parameter value means the
probability of the denoted acquisition option increas-
es (decreases) relative to the base case {insource, cus-
tom}, holding all else constant. For example, the
negative intercept terms imply that the base case
{insource, custom} is more likely than any other
option. The discussion of each parameter estimate
that follows implicitly holds all else constant.

Technological Features
We find general support for the idea that systems
using specialized technology or advanced develop-
ment environments are more likely to be outsourced
and/or associated with packaged software (Hypoth-
esis 1). Parameter values for four of the five techno-
logical factors provide support for this hypothesis.
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3Further details concerning the models, statistical analysis, and other aspects of this article may be found in [15].
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DBMS: The {outsource, package} option is less likely
when file-based systems are used. This follows our
hypothesis, since these systems are simpler and do
not require advanced development environments.

Programming language: Systems using fourth-genera-
tion languages are more likely to be {outsource, pack-
age}. Weak evidence exists that systems written in
third-generation languages are less likely to be {out-
source, custom}. These findings support Hypothesis 1.
Third-generation languages are a standard technolo-
gy, whereas fourth-generation languages are associat-
ed with advanced development
environments.

Hardware platform: Applications run-
ning on multiple platforms or mini-
computers are more likely to be
associated with outsourcing and pack-
aged software. Both findings support
Hypothesis 1. Multiple platform sys-
tems require specialized abilities in sys-
tems integration. Minicomputer
environments frequently encounter
more binding technological expertise
and manpower constraints.

System architecture: This has no statistically significant
effect on the software acquisition decision.

Processing mode: Companies are more likely to out-
source custom development of batch systems despite
the low technological complexity. The custom aspect
of this finding fits with Hypothesis 1, but the out-
sourcing component is unexpected.

Application Properties
There is little support for the hypothesis that strategic
applications are more likely to be insourced and/or
custom-developed (Hypothesis 2). There is weak sta-
tistical evidence that strategic applications are more
likely to be {insource, package}. With respect to
insourcing, this is consistent with Hypothesis 2, but
the use of packaged software is counter to our expec-
tations. We propose two explanations for these
results: 

•  Some applications classified as strategic are mis-

sion-critical to firm operations but do not give the
firm a strategic advantage. 

•  The information system itself does not generate a
competitive advantage. Rather, the way the system
is used generates the value. Examples are the
CATIA and SAP software packages that support
the core competencies of many competing firms.

These explanations are consistent with those made by
Lacity, Willcocks, and Feeny [9] for why IT services
labeled strategic are not necessarily insourced.

Our three application uniqueness variables strong-
ly confirm that common applications are more likely
to be based on a package and/or to be outsourced
(Hypothesis 3).

Application type: Transaction processing systems are
more likely to be {outsource, custom}. They support
critical, high-volume functions common to many
businesses, but each system requires substantial firm-
specific coding in order to meet the firm’s idiosyn-
cratic data and processing requirements.

Functional area: Applications in finance/accounting
are strongly associated with {insource, package}.
These applications (e.g., general ledger) are typically
common.

Application uniqueness: Common applications are
more likely to be outsourced and/or packaged.

The results for Hypotheses 1 and 3 are depicted in
Table 5: Neither application nor technological fac-
tors dominate software acquisition decisions. A sys-
tem addressing a common application and based on
common technology is more likely to be acquired as
a package, but there is no clear evidence concerning
the sourcing dimension. Similarly, a system address-
ing a common application and based on specialized
technology and advanced development environ-
ments is more likely be outsourced, but there is no
clear evidence concerning the custom/package
dimension. Analogous findings pertain to the other
two quadrants.
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Technological Factors
Standard/Simple Specialized/Advanced

Common

Unique

Application
Factors

PACKAGE
insource or outsource?

INSOURCE
custom or package?

OUTSOURCE
custom or package?

CUSTOM
insource or outsource?

Table 5. Relationship between technological and appli-
cation factors and the software acquisition decision

Both the system’s technological
features and the application’s
properties play a significant 
role in the software acquisition
decision.
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Organizational Considerations
and Temporal Effects
We find that organizationwide biases exist in all of
the firms analyzed. There is also support for the idea
that companies have idiosyncratic tendencies con-
cerning their software acquisition decisions (Hypoth-
esis 4). The intercept terms and firm-specific
constants show that, possibly because of kingdom
building or the not-invented-here syndrome, all firms
have a strong predisposition toward {insource, cus-
tom}. Firms 2, 4, and 5 are less predisposed toward
custom development, while firm 3 is less averse to
packaged software if its installation is done by an out-
side vendor. On the other hand, the organizational
level of the project’s sponsor has no effect on either
software acquisition decision dimension. 

Consistent with Hypothesis 5, outsourced custom
systems were less likely before the 1980s. No change
is found concerning packaged software. This implies
that any increase in the use of packaged software over
time is captured by changes in technological, appli-
cation, and organizational factors.

Research and Management Implications
This article is the first to develop a general economic
framework addressing the software acquisition prob-
lem in a broader context that encompasses the cus-
tom/package and insource/outsource decisions.
Using this framework, the key decision factors behind
actual software acquisitions are identified using logit
analysis. This extends previous studies that analyzed
post-decision rationales.

Our key findings are as follows: Companies do not
make the custom/package and insource/outsource
decisions independently. Both the system’s techno-
logical features and the application’s properties play
a significant role in the software acquisition decision.
Neither always dominates the other. For example, all
else equal, systems using specialized and advanced
technologies to address common applications tend to
be outsourced, and systems using simpler, more basic
technologies to address common applications tend to
be acquired as packages. Contrary to popular belief,
strategic applications are not more likely, all else
equal, to be insourced and/or custom developed.
Companies have a strong predisposition to acquire
software through internal, custom development. This
predisposition with respect to insourcing has
decreased over time; however, no temporal change in
the adoption of packaged software is observed.

The framework developed and empirical findings
facilitate a broader and more detailed understanding
of the software acquisition problem. They give man-
agers a basis for structuring and benchmarking soft-
ware acquisition decisions, they provide vendors with
insights into the types of software projects they
should target, and they offer academics a stepping
stone to more focused research on particular aspects
of the problem, such as bundle pricing, incentives,
warranties, support services, managerial oversight,
and benchmarking.  
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