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8 ABSTRACT

This paper provides practical insights into the challenges associated with the contracting process in agile pro-

jects in the Norwegian software industry. We conducted interviews with 32 agile practitioners from 25 different

software development organizations in Norway. The data were analyzed using grounded theory. This analysis

found several concepts that gave raise to two core categories, namely challenges involved in the contracting

process and contracting process management. We used Glaser’s six Cs coding family to represent the data anal-

ysis. The findings revealed the causes of the challenges related to the contracting process. The consequences are

also discussed in the paper. Based on the interview data analysis, we present contracting process management

strategies to overcome the challenges related to the contracting process.

1. Infroduction

Contracting is considered to be a complicated
process in software development because of the
high levels of uncertainty and complexity inher-
ent in software development [1]. According to
Coldeway [2], “poorly constructed contracts have
the potential to nullify any business objective the
project has.” Most of the standard software con-
tracts were designed on the basis of “the principle
and philosophy of waterfall projects” [3]. These
contracts are based on the waterfall approach of
long delivery cycles, distinct development, and
sequential phases. This philosophy has led to the
assumption that suppliers will follow all the steps
in sequence and any failures that occur are the
supplier’s fault [3].

Agile project contracts and traditional project
contracts are similar in their structural and legal
aspects. The two areas in which they differ are the
“approach to” and “understanding of operational
process and delivery and how this is captured in
or intersects with contract” and the fact that agile
contracts are written with elements of collabora-
tion, learning, and evolution [4]. Agile software
projects put special emphasis on customer collab-
oration over contract negotiation [4].

In traditional projects, contracts are writ-
ten to contain every detailed specification of
the requirements before the contract is signed.

Contracts written in this way are associated with
increased project risk [1].

In software projects, requirements can change
during the development process; therefore, it is
not possible to state the exact scope of the work
at the start of the project. Agile methodologies
were introduced in response to this unpredicta-
ble nature of software projects. Agile proponents
believe that software projects have an inherently
unpredictable nature, which makes it hard to fix
everything at the start and to avoid failures. How-
ever, if a failure occurs, both parties need to fix
it in a time- and cost-effective way to minimize
the loss for both parties. Although development
methodologies are adopted to work in an agile
way, other relevant processes are not updated
accordingly. One such process area is contracting.

To identify the challenges associated with
the contracting process, we decided to conduct
a grounded theory study of the process. The
findings and analysis are based on interviews with
32 agile practitioners from 25 different software
development organizations in Norway. Of the 32
participants, 26 were project managers (19 project
managers were from the supplier side, 4 were from
the customer side, and 3 were project managers
of companies conducting in-house development),

4 were developers, and 2 were solution archi-
tects. Their organizations varied from consulting
organizations to in-house development organ-
izations. The interview analysis was performed
using grounded theory. Through our analysis,

we found challenges concerning the contracting
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process and how contracting process management should be
conducted. The interview findings showed that four types of
contracts are mostly used in agile projects in Norway’s soft-
ware industry. Before we present our findings, the different
types of contracts that are referred to in our findings are
briefly presented. These are fixed-price contracts, time and
material (T&M) contracts, target cost contracts, and PS 2000
contracts.

1.1 Fixed-Price Contracts

Fixed-price contracts mean price, scope and time con-
tracts. These types of contracts are favored by customers
because they provide them with all the incentives. In these
types of contracts, all the risk is on the supplier side [s].
Fixed types of contracts are usually used by public compa-
nies and are granted through a bidding process, which itself
involves considerable risk for the supplier [5].

1.2 Time and Material

In time and material (T&M) contracts, the supplier is
paid for the amount of time that it spent on the project. In
this type of contract, most of the risk lies on the customer
side. Although this type of contract handles the uncertain-
ties and complexities that are inherent in software projects
well, convincing customers to use this type of contract is
very difficult and a large amount of built-in trust is required

[5]
1.3 Target Cost Contracts

This type of contract lies in between the previous two
types of contracts. In fixed-price contracts, the supplier
takes all the risk, and in time and material contracts, the
customer takes the risk, while in target cost contracts, the
risk and the obligation to achieve the project goal are shared
between the two parties. A target cost contract needs both
parties to understand that software project requirements are
uncertain and that they must work collaboratively to attain
the goals. If the price of the project exceeds the estimated
price, the two parties will share it, and if there is profit in the
project (by delivering it for less than the agreed cost), it will
also be shared between the customer and the supplier [5].

Poppendieck and Poppendieck [5] presented two models:
© 1) Cost plus fixed fee. This means that if the supplier fails

to deliver the project at the agreed cost, he will be paid

an additional fee along with the original project cost.

© 2) The supplier will reduce the rates if the
project cost exceeds the target cost.

Target cost contracts can help to foster collaboration
between parties [4].

1.4 PS 2000 Contract

This contract has two variations:
©® 1) PS 2000 Standard (Version 3.1)

© 2) PS2000 Agile (Version 3.1)
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The PS 2000 contract is a software development con-
tract designed for iterative development based on integrated
cooperation between the customer and the supplier. The
main focus of the contract is on the process rather than on
deliverables. PS 2000 contracts lie in between fixed-price
and time and material contracts. They are closer to time and
material than fixed-price contracts. The contracts include
the following important parameters, which can be adjusted
according to the needs of the project:

© target price
© delivery time

© incentives and penalties.

PS 2000 Agile (Version 3.1) contracts address issues re-
lated to complexity, uncertainty, and clear role descriptions.
PS 2000 contracts focus on uncertainty management, close
cooperation of the client and the customer, and a procedure
for resolving conflicts [6].

The main advantages of PS 2000 contracts are that they
contain elements that help to engender greater mutual trust
between parties, handle change management, and include
target cost elements. Their main disadvantage is that they
require a large amount of upfront work, like fixed-price con-
tracts. These contracts handle each iteration as a separate
contract [6].

2. Methodology

We conducted interviews with 32 agile practitioners from
25 different software development organizations in Norway.
These organizations varied from consulting organizations to
in-house development organizations. The practitioners had
long experience of working in the software industry, ranging
from 3 to 40 years. Most of the software practitioners had
been using agile methodologies since their inception or even
started working with the methodology before it was named
agile. The products and services offered by the practitioners’
organizations include web-based applications, front- and
back-office applications, and software development services.
The interviewed practitioners include product owners, devel-
opers, a system developer, project managers, and a project
architect. Through various media, including face-to-face, via
email, and via Skype meetings, we conducted semi-struc-
tured interviews, which enabled us to view the research
question from multiple perspectives.

Since the purpose of our study was to create an under-
standing of the contracting process in the real world of agile
software projects, we chose to follow the inductive case
study approach in accordance with the guidelines proposed
in the literature [7]. The inductive approach allows “research
findings to emerge from the frequent, dominant or signif-
icant themes inherent in raw data, without the restraints
imposed by structured methodologies” [9].

Inductive approaches help us to
understand “meaning in complex data
through the development of summa-
ry themes or categories from the raw
data” [9]. We chose a descriptive case
study for our research because this
type of case study helps to describe a
phenomenon in its real context. It also
helps to develop informative conclu-
sions [8].

We used the non-probability sam-
pling technique for our research [10],
specifically purposive sampling. This
technique was selected in view of the
purpose of the research. We deliberate-
ly contacted participants who had rele-
vant experience related to the research
questions. We searched for participants
on the Internet, and after investigating
their profiles, we sent them an invita-
tion to take part in the study; individu-
als who were interested in participating
in the research replied and accepted.
After agreeing on the time and place of
the interview, we conducted interviews
of 20-25 minutes’ duration. Data were
collected over a period of almost 4
years from 2011 to 2014.

Our priority throughout this
research was to ensure the anonymity
of our interviewees and their organ-
izations. Thus, we refer to the inter-
viewees throughout this research as
respondents AP1 to AP32.

This study presents limitations
that affect its generalizability. This is
because it is strongly context-specific,
as it was mostly performed within the
Norwegian context. Furthermore, we
collected the data not with specific
project cases in mind but rather based
on the collective experiences of the
informants.

2.1 Research Question

Although a common misconcep-
tion about grounded theory is that
there should not be a defined research
question at the start of the research,
it was necessary in this study because
investigating a phenomenon requires
an initial research question [11]. The
purpose of this question is to identify
the phenomenon, and the research-
er should ensure that the question

remains at the descriptive level. To
summarize how a research question
should be defined in a grounded theory
study [n], it should:

© Beopen-ended

© Look into the phenomenon and try not
to make any assumptions about it

© Never use existing theories
as a basic construct

© Investigate the action and process
rather than the states and condition.

Bearing the above-defined recom-
mendations in mind, we defined the
following research question:

© How does the contracting process
work in agile software projects?

©® We limited the scope of our study,
and the following parts of the
contracting process are not covered:

© Bidding process mechanism details

© Legal complications (in the case
that both parties fail to execute
the contract according to the
predefined terms and conditions).

2.2 Procedure Adopted
for Interview Analysis

The research method that we used
for our study is grounded theory, which
we chose because it helps to generate
an understanding of the phenomenon
in the current scenario. After delving
into the current scenario, different
problems can be identified that make
the process under study more problem-
atic. Another purpose of using ground-
ed theory is that it helps to develop a
new theory [12].

The very first step is the collection
of data, which was performed through
interviews. After transcribing the
interviews, an analysis was performed.
We used open coding for our research.
As codes are developed, they are com-
pared with the previous codes from
the same interview and from other
interviews. This is called the constant
comparison method for data analysis
and it was used for grouping the codes
into concepts. These concepts were
then combined on a higher level of
abstraction called categories [13] [14].

As a result of the analysis, the fol-
lowing concepts were generated: formal
documentation, unequal sharing of
risk, using agile with the waterfall
mindset, a fixed scope versus fixed
objectives, contract selection based on
preferences, and inadequate custom-
er collaboration. All these concepts
formed the category of challenges
involved in the contracting process.

The other set of concepts includes
the factors to be clarified before writ-
ing a contract, trust, right selection of
contract type, frequent-delivery option,
replacing risk sharing with gain shar-
ing, focusing more on functionality
than on budget, customer involvement,
and adopting strategies for avoiding
conflicts. These concepts gave rise to
a category called contracting process
management.

Since contracting process manage-
ment was an important category that
affected the core category, we contin-
ued to code selectively for this category
[15]. For insights into the categories
developed from grounded theory data
to emerge, Glaser [16] suggested using
the six Cs coding family, which we use
to present our data analysis results.

J. Results

In this section, we will present our
theory. We used Glaser’s six Cs coding
family [16] to illustrate our theory
of contracting process management
(Figure 1).

The category lies at the center of the
diagram. The relation of each of the six
Cs to the category is represented in the
diagram pointing towards its subsec-
tion (Figure 1).

Selected quotations from our in-
terviews are presented in the following
section to provide a better explanation
of the concepts. We interviewed 32
practitioners, but due to the space limi-
tation, we cannot discuss all the under-
lying points, concepts, or codes from
the interviews that laid the foundation
of the codes and categories.
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3.1 Context

We conducted interviews with agile practitioners from
different software development organizations in Norway. A
detailed description is given in section 2.

3.2 Condition

Software development contracts are based on the “princi-
ples of waterfall projects, which are chronologically scoped
in design and execution, with an agreed statement of re-
quirements up-front, governed by change control” [17]. This
waterfall-based nature of contracts generates many chal-
lenges when they are used for agile projects without making
the necessary adaptation.

3.3 Causes

From the interview data, we identified the causes of
problems in the contracting process. These include formal
documentation, unequal shares of risk, using agile with
the waterfall mindset, a fixed scope versus fixed objectives,
contract selection based on preferences, and inadequate
customer collaboration (Figure 1).

3.3.1 Formal documentation

The documentation requirement varies with the type
of contract used. According to the respondents, fixed-
price contracts require considerable upfront work, which
is opposed to the agile philosophy. The respondents stated
that PS 2000 contracts also require a great deal of work in
advance. The interview findings suggested that PS 2000
contracts are the second most used type in Norway. They re-
quire every minor description to be written down. For large
projects, it takes months to complete this preliminary work.

Another problem with using PS 2000 contracts is that
“PS 2000 agile demands extremely professional management
and involves scope management and architecture involve-
ment whole way not user experience resources are extremely
important” (AP26).

According to the respondents, PS 2000 contracts have
the following drawbacks:
1. Many customers are not experienced and they do not know

how the project will work when the contract is used.

2. From the documentation, it seems like the traditional
way in which the price is given for the whole project.

Context

Condition:

Causes:

Covariance:

| Category: l 'Consequences: l

Contingencies: Contracting process management strategies,

FIGURE 1: The theory of contract process management depicted using the Six C’s model (Context, Condition, Causes, Consequences,

Contingencies, and Covariance).
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3.3.2 Unequal sharing of risk

The interview findings suggested that T&M contracts are
the most used type in agile projects, but its practitioners also
perceived some drawbacks. According to the respondents, in
T&M contracts, the supplier’s incentives are not the same as
the client’s:

© The problem with time and material contracts is that
it places all the risk on the customer side. (AP29)

© According to AP26, “if used correctly,
PS2000 gives a fair share of risk.”

According to the respondents using PS 2000 contracts,
this contract type gives equal shares of risk, unlike fixed-
price contracts, but when it comes to the delivery part, the
supplier still has a greater share than the customer, so the
supplier has to conduct structured project management
to ensure that delivery occurs in the time frame initially
agreed.

According to the respondents, target price contracts
provide some risk sharing:
© Target price is almost the same as fixed price except that you

(both customer and supplier) have a share in the risk. (AP18)

© The respondents believed that the issue regarding contracts
is to find the right balance in risk sharing. In their opinion,
T&M contracts have very little risk (on the supplier side).

The interview findings suggested that most public organ-
izations work with fixed-price contracts and the process of
granting projects is based on the bidding process, but this
process also has drawbacks. Since suppliers have to win a
project through a bidding process, a considerable amount of
risk lies on the supplier side.

3.3.3 Using agile with the waterfall mindset

According to the respondents, for fixed-price contracts,
the specifications need to be made upfront, so the approach
appears to be more like the traditional waterfall approach
than the agile approach. For any kind of changes, change
orders have to be made. The respondents reported that pub-
lic organizations prefer to use fixed-price contracts, while
practitioners find it hard to use these contracts with agile
projects:
© Fixed-price contracts are a problem, especially if they want

to have a fixed price, because if it is fixed price you will have

fixed specifications and | do not think it is possible to have

fixed specifications because they are changing all the time

and especially you have discussions all the time. (AP18)

© With fixed price you can’t do agile. (AP31)
The respondents considered that using fixed-price con-
tracts makes companies prone to more conflicts:
© We have conflicts because we have more fixed-price contracts
... if itis fixed price fixed scope, | wouldn’t say it is agile. In fixed

price, the customer wants as much functionality as possible and
the vendor is most likely to earn quite as high as possible. (AP29)

Public organizations grant projects through a bidding
process, which is not an agile way of working. For time and
material contracts, customers often want to know the price
in advance, which is hard to calculate.

3.3.4 Fixed scope versus fixed objectives

According to the respondents, one of the

issues that they encounter is that customers have fixed
objectives but they often confuse them with a fixed scope:
© The main disadvantage of agile projects (and hence contracts

which support them) is that they (customers) counter the

intuitive idea that you have a fixed scope in mind when they
purchase a project. Typically a customer has rather fixed
objectives, but they are often confused with a fixed scope.

So, communication and clarity issues are critical. (AP26)

The respondents’ view about the disadvantage of target
price contracts is that they limit the ability of the project to
make use of experience as the project progresses. However,
compared with fixed-price contracts, a typical target price
contract leaves more room for interpretation.

3.3.5 Contract selection based on preferences

Both customer and supplier have personal preferences for
certain types of contract and these are based on the advan-
tages and disadvantages offered by that particular contract
type. The interview findings revealed that the respondents
from the suppliers’ side prefer T&M contracts. The reason
for this choice, according to them, is that T&M contracts are
the most flexible for use with agile development and have the
lowest risk for suppliers. Since most of the respondents were
from the supplier side, our analysis concluded that T&M
contracts are the most used type. The respondents thought
that T&M contracts are mostly preferred in a situation in
which customers have little idea of what they are having de-
veloped. However, if customers have worked with the target
process first, they will prefer to use a target price contract,
because it gives equal shares of risk to the two parties.

PS 2000 and incremental delivery contracts are the sec-
ond most used contract type, and fixed-price contracts are
third, according to the respondents. Some companies use
target price contracts.
© We [company] have a draft of an agile contract

based on sequences of sprints with a stop clause

for graceful shutdown of the project. (AP4)

The respondents reported that customer companies
prefer to use contract types with which they already have ex-
perience. Practitioners believe that in target price contracts,
the customer and the supplier have the same targets. If the
supplier manages to deliver the final product more quickly
and better than anticipated, then both the customer and the
supplier will benefit.

Some respondents use a mix of fixed-price and time and
material contracts. The respondents thought that target
price contracts are difficult to administer:

© Going for a target price where you have goals to win if you
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are under or over budget, that is a complex model; it’s not
many that are mature enough to have that kind of contract.
Time and material and fixed price are familiar things. (AP27)

The respondents believed that target price contracts work
better than fixed-price ones:
© Compared to fixed price, a typical target price contract

leaves more room for interpretation. (AP9)

Suppliers prefer the type of contract in which they have
the least risk. Customers want contract types in which they
have full control, since they are investing money. For exam-
ple, one of the respondents reported that:
© It depends on the customer which type of contract they want. A

lot of public sector organizations we are working with require us

to be totally responsible for the results; therefore, they want fixed
price. This is because they want to have full control. If any change
comes they are required to submit a change request. (AP27)

3.3.6 Inadequate customer collaboration

In agile projects, close customer communication and
collaboration are needed. Most respondents had faced the
problem that the product owner is not actively involved in
the project.
© |think when a customer does not have time for us that

is a problem, because the product owner is so busy

working with other things, so then I (the project manager)

have to act as product owner by proxy. (AP28)

The respondents believed that having customer collabo-
ration and communication in place during the development
of the project can help to achieve successful deliveries.
© If customers work in much more collaboration, then

we have very good experience of delivering results

using time and material contracts. (AP27)

According to the respondents, as long as the communica-
tion between the supplier and the customer works well, they
do not face many problems regarding project development.

Inadequate customer collaboration can also cause delays
in the project delivery:
© Customers often delay us and that is the challenge ...

they (customers) don’t really care because the only

consequence for them is they pay less each hour, so

we have to really push and make demands. (AP15)

3.4 Consequences

Not being able to manage contracts properly can have se-
vere consequences for the successful delivery of the projects.
The problems include unsatisfied customers, conflicts, un-
paid effort, early shutdown of projects, delays, and increased
costs (Figure 1).

3.4.1 Unsatisfied customers

Customer satisfaction is an important success criterion
for any kind of project. According to some researchers, cus-
tomer satisfaction is one of the most important criteria for a
project [18] [19] [20]. Customers can be satisfied only if they
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see that they are gaining more value for the money that they
invested. If customers do not receive the required features,
they will be unsatisfied.

3.4.2 Conflicts

If the contracting process is not handled properly, it can
give rise to many conflicts between customers and suppliers
that can prove to be disastrous for the future customer—sup-
plier relationship. The respondents believed that trust plays
an important role in winning a project.

One of the conflicts that quite often arise regards roles
and responsibilities.
© We are using a PS 2000 contract in the current project.

Itis difficult because using that we have not been really

agreeing on who should be responsible for what and how

late in the process the customer can make changes. (AP15)

From the customer’s point of view, if a project has a
fixed-price or target price contract, any kind of change needs
to be made through the proper change management process.
The supplier accepts a change order, but since it is not part of
the contract, the client has to pay extra.

Two of the project managers shared their experience in
which the project manager (from the customer side) was not
particularly involved; therefore, they faced conflict situations
regarding product delivery. Both hired an external party to
solve the conflict. This example shows the effect of a lack of
close customer collaboration.

One of the project managers asserted that among the
challenges involved in contracts is the fact that they do not
contain information about the detection of responsibilities
in the case of failure:
© One of the risks for which a contract contains no details is

what happens if we don’t deliver or if the customer is not

happy with the end project results. The second thing is

detection of responsibility in the case of failure. (AP8)

3.4.3 Unpaid effort

According to the respondents, a great deal of effort is
exerted to prepare to enter bids for projects in government
organizations and this effort is unpaid if the supplier loses
the contract.

PS 2000 contracts require a very detailed description of the
project, which also takes considerable time, but all this effort
is unpaid and the supplier has to bear the cost.

3.4.4 Early shutdown of projects

If customer involvement or cooperation is not handled
properly, it can result in unhappy customers, which in turn
can call for early shutdown of the project.
© Close customer collaboration is necessary to run a

project smoothly. If customers don’t cooperate, it

doesn’t have good after effects. We (the supplier) might

lose the project before we reach the end. (AP29)

3.4.5 Delays and increased costs

The respondents believed that government organizations
involve a large amount of bureaucracy, which causes delays
in the project delivery. Sometimes supplier companies have
to wait for days before they receive approval for any changes
requested by the customer. According to the respondents,
although they charge this waiting time to the customer,
sitting and doing nothing gives a poor impression.
© When there is a change request, there is always a lot of

bureaucracy connected to it; bureaucracy around changes

is cost and in our case we charge that cost to the customer,

so it will be an increase of cost to the customer. (AP19)

3.5 Contingencies: Strategies for
Contracting Process Management

We have discussed the causes and consequences of the
challenges associated with the contracting process. Based
on our interview data, we will now describe some strategies
for contracting process management. Some practitioners
are currently using some of these strategies. These strate-
gies could help to overcome the challenges produced by the
contracting process. They are all based on our interview
data and include the factors to be clarified before writing a
contract, trust, right selection of contract type, frequent-de-
livery option, replacing the risk-sharing term with gain
sharing, focusing more on functionality than on budget,
customer involvement, and adopting strategies for avoiding
conflicts.

3.5.1 Factors to be clarified before writing a contract

The very first step before starting any project is to make
sure that the customer and his needs are well understood.
The respondents gave varying views about the factors that
need to be clarified before writing a contract. As the first
step, some respondents felt that it is important to make the
customer understand the agile methodology, its benefits
and drawbacks compared with the waterfall approach and
the change process associated with the methodology. Other
important issues that the respondents believed should be
clarified at this stage include the customer vision, business
goals, cost of the project, software specification, role of
the customer and the degree of involvement and steering
required, response times required by the organizations, and
the jargon/language used for reporting and understanding
the status of the project. Sometimes, technological restric-
tions also need to be known along with the scope of the
work.

3.5.2 Trust

According to the respondents, if there is enough trust
between the supplier and the client, there is less need for
documentation. According to the respondents, if two parties
have trust, they do not need a contract.

© | suppose even though it’s not that conscious, it’s

all about trust. If you (both parties) have unlimited
trust, you do not need a contract. (AP23)

© At the beginning there was high tension on the vendor side, but
as time went on, trust built up and then we had the contract
but we had developed more trust to solve the conflicts. (AP31)
According to one of the respondents:

© |Itisimportant to achieve a good relationship

based on mutual trust._(AP3)

The respondents believed that trust is even more impor-
tant when using T&M contracts. Establishing enough trust
is difficult in situations in which supplier and customer
companies come together for the first time.
© T&M contracts work to a certain extent but there has

to be a lot of trust. It is natural since two organizations

are about to work together for the first time. There

are chances that it will not work. (AP21)

3.5.3 Right selection of contract type/mixing different
contracts for different parts of a single project

Mixing different types of contracts is an option used
by some of the respondents. One of the project managers
working on the supplier side told us that the company had
used T&M contracts for three sprints before it started using
target price contacts. One of the project managers described
his experience as follows:
© We used fixed price with parts of projects but not with the
whole project. We try to use time and material for initial phases
then we can use target price for the rest of the project. (AP28)
The type and size of the project also play a vital role in
the choice of contract type:
© Forsmall projects, we usually use a fixed price. Sometimes,
we have a fixed price and then combine it with a
target price. We also use a combination. (AP32)

3.5.4 Frequent-delivery option

Delivering in iterations can help to obtain continuous
feedback from customers, which in turn will ensure the
project’s final success. Continuous feedback from customers
also helps suppliers to understand how customers perceive
success, which can assist them in making improvements to
their strategies for successful delivery of the project.
© Itisveryimportant to deliver in iterations. Only then

you are able to know that what you delivered and the

customer can give feedback on your deliveries. (AP28)

3.5.5 Replace the risk-sharing term with gain sharing

The respondents said that the term gain sharing should
be used instead of risk sharing. Gain sharing is a more at-
tractive and proactive term.
© | would say instead of using the term risk sharing use

gain sharing because risk sharing is a kind of passive

term whereas gain sharing is its proactive counterpart.

It sounds similar but it really makes a big difference. If
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you look into it, it would be my starting point is to have a
focus on sharing gain rather than risk sharing. (AP23)

3.5.6 Shifting the focus to functionality rather than budget

The respondents believed that the way in which public
companies conduct business is more waterfall than agile.
They have a considerable focus on price. Therefore, projects
are selected through a bidding process and these projects
have a fixed price, with all the disadvantages that fixed-price
contracts entail. According to the respondents, fixed-price
contracts are not an agile way of working and this needs to
be changed. One of the respondents stated:
© |think it needs to change how government agencies do

their budgets, meaning how they order new software,

because now it is so focused on price. (AP19)

3.5.7 Customer involvement

In agile projects, continuous interaction with the cus-
tomer throughout the development life cycle makes it easier
to obtain customer feedback about the project. Another way
to involve customers in the process is to deliver in iterations.
This helps to gain continuous customer feedback, which is
necessary for final project success. One of the respondents
shared his experience about the way in which his company
involves customers:
© We invite them to demos and we make them participate

in the development process and most of the time

they are eager and want to participate. (AP17)

3.5.8 Adopting strategies for avoiding conflicts

Different strategies can be adopted to avoid any kinds
of conflicts. The interview findings suggested that the most
common type of conflict relates to roles and responsibili-
ties. One of the project managers shared his experience of
handling conflicts:
© The first thing we did was that we sat with the customer and

agreed upon what is their responsibility and how we define

agile and when change requests should be used: how far

in the construction phase you (the customer) are allowed

changes. We also worked very hard to establish trust. (AP15)

The respondents believed that it is very important to
make a clear distinction of responsibilities because this
can help to avoid conflicts in the later phases of the project.
According to one of the project managers:
© | thinkit’s very important to agree in the bidding

phase, when you sign the contract, to be very specific

about what are the customer’s responsibilities and

what are the supplier’s responsibilities. (AP15)

3.6. Covariance

Covariance means that a change in one category affects
the other categories. From the interview findings, we found
that the categories related to the challenges involved in
the contracting process (formal documentation, unequal
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sharing of risk, formal documentation, using agile with

the waterfall mindset, a fixed scope versus fixed objectives,
personal preference for the contract, and inadequate custom-
er collaboration) and the categories related to contracting
process management strategies (the factors to be clarified
before writing a contract, trust, right selection of contract
type, frequent-delivery option, replacing the risk-sharing term
with gain sharing, shifting the focus to functionality rather
than budget, customer involvement, and adopting strategies
for avoiding conflicts) have an effect on each other and vary
accordingly. In the contracting process, all the categories are
very closely knit together and a change in one category can
have a profound impact on the other categories.

4. Discussion

In this section, we will describe the related work, the
implications of our results for theory and practice, and the
limitations of the study.

4.1. Related Work

The interview findings suggested that fixed-price con-
tracts are not the preferred choice of suppliers for agile
projects, while customers favor their use. Customers want
to have control over the contracting process and fixed-price
contracts offer them this control. These findings are in
accordance with Fowler and Highsmith [21]. However, the
suppliers felt that it opposes the agile manifesto of “customer
collaboration over contract negotiation” [21]. The respond-
ents, based on their experience, asserted that most public
companies prefer to work with fixed-price contracts, and
this is in accordance with Fulgham et al. [22], who stated
that the way in which public companies practice contract
handling are much more traditional than the agile way of
working. The reasons behind clients’ preference for fixed-
price contracts are that they are simple to handle and that
the risk lies mostly on the supplier’s side. Another reason
is that many customers want to know the exact budget for
the project to make go or no go decisions. Therefore, they
require a complete contract written with a full specification
and details of the cost, time, quality, risk, and so on [22]
before they decide whether to proceed.

The interview findings suggested that T&M contracts are
the most used contracts in agile projects. The respondents
believed that T&M contracts put most of the risk on the
customer side and this type of contract does not provide any
incentives for suppliers to boost their productivity.

According to Eckfeldt et al. [23], it is very hard to
convince customers to use T&M contracts; therefore, they
suggested that T&M contracts should be used for smaller
projects and for suppliers with the greatest degree of trust.
For larger projects, customers prefer to use fixed-price con-
tracts. This finding is contrary to the finding of Zijdemans

and Stettina [24], who suggested using fixed-price
contracts for smaller projects.

The respondents reported that T&M contracts
can only be used when a high level of trust exists
between the supplier and the client, and this is in
line with Poppendieck and Poppendieck [5].

According to Eckfeldt et al. [23], target cost
contracts are more suitable for agile projects.
This type of contract handles scope changes in a
similar way to fixed-price contracts, but it shares
the risk equally between the supplier and the
customer. Target price contracts are said to give
a fair share of risk and profit to customers and
suppliers [25].

The respondents believed that using agile
in government organizations produces many
challenges, and this is in agreement with Tham-
hain [26], who stated that in such organizations
the “overall requirements and project scope must
be established up-front and become the basis for
performance measurements throughout the pro-
ject life cycle.” Therefore, it is more challenging to
work in an agile way in such organizations.

Trust is considered the most important suc-
cess factor for any business [27]. Trust and risk are
crucial in situations that do not involve simul-
taneous exchange [28]. Trust helps to save time
and effort in the contracting situation [29] [30].
According to Coldeway, “agile development is
about building mutual trust between the business
experts and the software people” [2].

The respondents’ opinion about trust is in
accordance with Boehm and Turner, who stated
that “for a project to succeed, the stakeholders
must trust that the developing organization
will perform the needed work for the available,
agreed-to resources” [31].

Although formal documentation will help
to reduce uncertainties, it can lower the perfor-
mance and hinder the effectiveness of the project
[32]

Customers’ involvement plays an impor-
tant role throughout the software development
process in agile software projects. Customers are
represented by the product owner, and if he is too
busy with other tasks, he will be unable to allo-
cate an appropriate amount of time to the project.
The respondents had often experienced the prob-
lem of product owners who were too busy, and as
a result the supplier could not obtain feedback on
time. These findings are in accordance with Hoda
et al. [33]. The role of the product owner and his
responsibilities need to be defined clearly when
writing the contract, which can help to avoid any
kind of conflict in the future [3].

The respondents’ opinion about frequent
deliveries is in line with Bird and Bird’s report [3],
which suggests that agile projects require more
frequent deliveries. These deliveries could be in
the form of small features and according to the
specification defined in the contract [3]. Another
option, suggested by Subramaniam and Hunt [34],
is that “agile practitioners should offer to build a
small portion of the system on a trial basis. After
the end of the iteration, the customer will have
the option to continue or cancel the contract.

4.2. Implications for Theory

The agile methodology’s main focus is on “cus-
tomer collaboration over negotiating contracts,”
but the interview data suggested that customers
prefer fixed-price contracts. The respondents
(from the supplier side) believed that it is not
possible to use agile with fixed-price contracts
and that public companies’ way of working is not
agile. Different contracts can be used for different
parts of the projects to obtain the desired result.
Fixed-price contracts, as they grant projects
through bidding, involve many challenges. One
of the implications of theory developed using
grounded theory is that this theory can be applied
to software projects other than agile ones.

4.3. Implications for Practice

4.3.1 Right mix of contracts

Different kinds of contracts can be combined,
keeping in view the nature and type of projects.
Using the right mix of contracts instead of only
one type can help to attain the desired project
result.

4.3.2 Close customer collaboration

Close customer collaboration is a key for de-
livering successful projects. Customer satisfaction
is one of the important success criteria of agile
projects. To attain customer satisfaction, it is very
important to involve the customers in each and
every stage of the project.

4.3.3 The frequent-delivery option

Suppliers should make frequent deliveries.
These will help to gain continuous feedback from
customers, which in turn will ensure the final
success of the project. Continuous feedback from
customers also helps suppliers to understand how
customers perceive success, which can help them
to make improvements to the product quality.
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4.3.4 Responsibilities matrix

A responsibility matrix should form part of the contract-
ing process. This matrix should represent the overall view
of the role and responsibilities of the different stakeholders
involved in the project. It should provide a clear descrip-
tion of who is responsible for what, which can help to avoid
conflicts and misunderstandings about roles and responsi-
bilities.

4.4. Limitations

Theory developed using grounded theory is said to be
context-specific. Since codes and categories are generated
from data, they have direct relevance to the context.

When it comes to software projects, a number of factors
could play a pivotal role in making them a success or a fail-
ure, but the very first step of any project is to make arrange-
ments that could lead to successful project delivery. There-
fore, contract management is a very important part of the
project, and the key aspects that we found from contracting
situations, such as trust, close customer collaboration, and
equal sharing of risk, play a vital role in a project’s success
or failure. We interviewed 32 professionals, more than 50
percent of whom were from the supplier side; due to this,
we feel that in our study the customer perspective on the
contracting process is not represented properly.

If more participants are involved in the study, there are
more chances for evaluating the results by comparing them
with each other, hence helping to combat bias in the study
[35]. For our study, we chose 32 participants, and using this
large number of interviewees helped us to compare the
results.
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4.5 Validity and Reliability Issues

Validity measures how accurate the research findings
are [36]. To determine the accuracy of the research findings,
researchers have to measure them. This research was con-
ducted with 32 practitioners in 25 different organizations,
and the participants were chosen according to their suita-
bility for the study. We also made sure that the participants
had enough experience and knowledge of the subject under
study. We asked the practitioners multiple questions to ob-
tain the desired information.

Reliability measures the consistency of research. We en-
sured consistency by cross-checking the results of different
participants and found them to be reliable. After transcrib-
ing the interviews, they were sent to the concerned inform-
ant to check for any omissions.

4.6 Future Work

To make the contracting process work more effectively
in agile software projects, we suggested using different types
of contracts for different parts of the project. Achieving the
right mix of contracts is a challenge. Future studies could
find a method in which the right mix of contracts can help
in agile projects. Therefore, we intend to present a model for
this as part of future research. We also suggested the use
of a responsibility matrix to provide clarity regarding roles
and responsibilities. The evaluation of projects that use such
a responsibilities matrix can also help to generate a useful
perspective as a future study.

9. Conclusion

To investigate the challenges associated with contract-
ing, we conducted a grounded theory study. We interviewed
thirty-two professionals from twenty-five different organi-
zations. We presented our data using Glaser’s six Cs model.
The interview findings revealed a number of challenges
associated with the contracting process. These involve for-
mal documentation, unequal sharing of risk, formal docu-
mentation, using agile with the waterfall mindset, a fixed
scope versus fixed objectives, contract selection based on
preferences, and inadequate customer collaboration. Based
on the interview findings, these challenges have several
consequences. These are unsatisfied customers, conflicts,
unpaid effort, early shutdown of projects, and delays and
increased costs. From the interview findings, we produced
contract management strategies. These include the factors to
be clarified before writing a contract, trust, the right selec-
tion of contract type, a frequent-delivery option, replacing
the risk-sharing term with gain sharing, shifting the focus to
functionality rather than budget, customer involvement, and
adopting strategies for avoiding conflicts. We also discussed
the implications of our results in theory and practice.
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