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The development team needs to work together with a customer who has a basic understanding of information technology. Customers need
to be aware of the business processes and the importance of technology. A customer and the development team need to communicate and
understand each other in the software project’s development. Software projects can be successfully built when the customer has sufficient
capacity. The process of building an organization’s strength and sustainability is called capacity-building. Software projects are more effective
and quality when capacity development takes place at the organizational level. Capacity directly affects work performance and business
outcomes. Due to low customer capacity, we have found in practice and in the literature that False Requirements, No Basic Technology
Knowledge, No Domain Knowledge, Mismanaged Timeline, No Trust in Software Project, and Unproductive Discussion are the main customer
capacity challenges to the software project development team. We documented our experiences and five newly discovered patterns in
government organizations to solve the mentioned challenges. We present this documented experience in the form of patterns in this paper to
improve the customer capacity Before work begins on a software project or during the software development process. Some organizational
patterns that reduce the mentioned challenges are also used along with newly discovered patterns. We have illustrated the sequences of the
patterns and explained how we could make a pattern language from these patterns.
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1. INTRODUCTION

There is widespread recognition, both formally and informally, that capacity building considers a range of dimen-
sions, from the knowledge and expertise of individuals to the capabilities of organizations. An organization with
capacity is able to perform tasks effectively, efficiently, and sustainably [17]. Human resources play a crucial role
in an organization, but developing them must be a priority regardless of their previous experience. The develop-
ment team should communicate with a qualified customer during software project development [19]. There is a
need for a customer who has a basic understanding of information technology and should work with the devel-
opment team. It is not necessarily to train the customer to be an ICT master but to educate them to be qualified
customers who can competently contribute to software project development.
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Fig. 1. Problem domain.

Training of employees or customers effectively improves the work performance [16]. Before work on a soft-
ware project begins, the development team should thoroughly understand customers’ level of profession and
expertise. The development team needs customer knowledge and experience in the business domain. There are
some government organizations where the customer capacity is very low, and they can’t sufficiently describe the
administrative requirements and provide them to the development team. However, this does not mean that the
customers have no idea what they are talking about, but they have limited capacity in many situations. Customers
with low capacity may not be able to articulate their requirements clearly to a development team and may not
be able to explain their workflow in a way that makes sense to a team separated by language and culture. Such
customers may not provide sufficient requirements and feedback to the development team on time to build the
software project successfully. The development team develops the software project based on false requirements,
as a result, the software project is no longer applicable in the organization.

In some developing countries, such as Afghanistan, there are customers who have no basic computer and
technology knowledge to actively contribute to the development team and successfully implement the software
project (see Figure 1). The development team visits the customers in their environment, but often these visits
are not productive due to the low customer capacity and miscommunications. Miscommunication causes the
software project to fall behind schedule. Low-capacity customers have fear the requirements might be misused,
or the development team may hide problems [18]. They are unsure if the software project will be delivered on
time. Due to low capacity, the customers do not know the business domain, technology, and communication, and
the development team could not recognize the actual needs from the discussion. The low-capacity customers do
not understand the technical terminologies used by the development team.

Sometimes, problem definition in the real world is difficult and very complex [6]. It is also possible for the
development team’s management to decide together with the customer how to build the customer’s capacity
before developing the software project. The team’s management may explain the software’s benefits and values
during training to the customers.
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The development team should share good and bad news throughout the project with customers to build trust
[18]. On the other hand, the development team must consider the customer’s suggestions and ideas to complete
the software project. The development team needs to build customer capacity and communicate closely with a
customer with sufficient expertise. Capacity building is improving a workforce’s knowledge, attitudes, and skills
to achieve short- and long-term organizational and personal goals [15]. Capacity building addresses all end-user
inabilities while also developing the desired skills and attitudes to efficiently enable them to do acceptable activ-
ities [29]. Capacity building positively impacts end-user performance, and external factors are also considered
[1]. In general, capacity development improves the effectiveness and quality of the software project at the orga-
nizational level. There is a need for customer training, and potential behavioral change focused not only on the
use of new technologies and approaches but also on attitudes toward contracting and inclusion of customers
and developers in project teams [14]. Initial results indicate that customers who receive training in requirements
elicitation produce more results, measured in function points than those who do not receive training [10].

The organizational patterns of agile software development address patterns that can be used to improve the
understanding of the development team and help in customer capacity building. Agile practices can be seen
as patterns as the development team regularly observes them in their practical work. In the agile methodology,
organizations, teams, and customers are expected to sense market changes rapidly, adapt capabilities, and
create solutions to achieve goals in a rapidly changing environment [9]. To achieve better results and fully utilize
an organizational pattern to solve the problems, we need to fully understand not only the pattern itself but also
the pattern language. As it mentioned by [2, 20, 21]. We want to propose a pattern language for the mentioned
challenge. In addition, pattern languages in general may not always reveal every reliable connection with other
patterns [7]. Despite this, there are many hidden relationships between patterns described in the description and
the areas of interest.

We documented our experiences with dozens of software projects already implemented in government organi-
zations. Most developed software projects are implemented and functional in Afghan government organizations.
We are encouraged to consider our own experiences and literature to discover some organizational patterns for
building customer capacity through organizational patterns, which improve the development team’s understand-
ing. This paper focuses on the customer who uses custom software in government organizations.

The results of this study will motivate owners/policymakers to invest in capacity building to enhance their
organizational performance/productivity. The results indicate that capacity building has a positive and significant
impact on customers’ performance during software project development.

The structure of the paper is as follows Section ?? brings the story behind the patterns of building customer
capacity through organizational patterns that improve the development team’s understanding. Section ?? explains
the organizational patterns and newly discovered patterns. It also proposes a pattern language for the mentioned
problem. Section ?? concludes the study and outlines the future work.

2. THE STORY BEHIND THE PATTERNS

In 2019, the Ministry of Education requested that the Education Management Information System (EMIS) develop
an online teaching/learning application. In the application, which is now available,! students can access and follow
their lessons even when not in class, with all lessons from elementary and high school covered.

The customers had very limited computer and technology knowledge. The development team started Perform
Need Assessments to understand customer capacity. The customers provided some basic requirements and
some documents that they thought would be enough, but the requirements were not helpful to the development
team. Some customers didn’t realize the significance of this software project and technology. We provided Train
Customers with Technical and Domain Expert. We discussed the software project's purpose, objectives, out-
comes, and impact during the training workshop with the customers. During the workshop, we created a pleasant
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environment with the customers, who were motivated and supported by the development team. In addition, we
remind customers that they are the actual users and owners of the software project. This is because their con-
tribution will ensure the system’s success and potential benefits. During the training workshop, the development
team worked with the customers and focuses on lllustrate Standard Operating Procedure with Customer.

The development team designed the prototypes and shared them for customers’ satisfaction Build Trust and
Satisfy Customers by Results. We listened to customers carefully and ensured them that the requirements would
not be misused. The development team decided to build expert customer capacity with the development team
Engage Customers and Build Master Trainers. These customers became master trainers to train the remaining
employees in the organization. The development team built the outstanding capacity of the customers during the
software project development. As a result, we delivered high-quality software to the organization on time.

We have used some existing organizational patterns, and some are newly discovered. These patterns are
composed in hierarchical form, observed in the pattern sequence. In hierarchical pattern composition, the supe-
rior pattern holds the sub-ordinate patterns. In other words, each sub-ordinate pattern refines the previous one
as was discussed by Vrani¢ [25]. The use of patterns in the sequence reflects the strength of the patterns. The
patterns sequence identifies the relationship with other patterns [13].

3. THE PATTERNS

In this paper, six organizational patterns (highlighted in green in Figure ?? were discovered for building customer
capacity through organizational patterns. We have observed these patterns in practice during the last ten years
of working experience in government organizations. In documenting and writing these patterns, iterative and
creative approaches were used [5, 13, 18, 22, 25, 27, 26]. We used brainstorming, document analysis and expert
collaboration to collect the most relevant and high-quality information, as is known in the literature [3, 4, 6, 8, 11].
3.1 Pattern Format

The newly discovered patterns are described in Coplien and Harrison’s pattern format [5] in Sections 3.2-3.7
structured by using the most contradicting forces expressed in the but form proposed by Vranic’ [12]. They are
written in the following structure:

<Pattern Name>
... — Context of the pattern occurs.

<+ — The text in bold describes the actual problem as a conflict of the two most prominent contra-
dicting forces.

Therefore — The solution.
< — An optional part with resulting consequences upon applying the given pattern.

Description optional description to explain the pattern.

3.2 Perform Need Assessment

... The development team has just contracted to develop a software project for the customer’s organization. It's
unclear how much domain knowledge and experience the customer has with technology.

deedede

The customer can not understand how to communicate the correct requirements to the development
team.
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Fig. 2. Building customer capacity through organizational patterns.

The management wants to implement the software project, but the development team wants to know how many
employees have domain knowledge and how many are technology savvy. It is also important for the development
team to know how many customers have basic computer literacy.

The management wants the software project delivered faster and of higher quality, but the development team
wants to know which customers can share the right requirements at the right time.

The management wants to introduce specific staff to the development team for the development and imple-
mentation of the software project, but the development team wants to find out which staff members have com-
munication and coordination skills in order to build the software project with their help on time and with good
quality.

Therefore:

Perform a needs assessment workshop and create a comprehensive capacity-building plan based on
the criteria set for the customers. The plan will identify how well the customer understands technology
and business processes and who will be able to provide the team with accurate requirements within the
specified time frame. This plan helps the development team in the implementation of the software project.

deeleeds
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We conducted a needs assessment in the organization before the development of the software project. This
was done during a one-day workshop short questionnaire was created that included questions about software
usage and information technology. As a first step, we asked the customer a few questions about their capacity.
The development team will ensure that the customers understand the administrative processes and domain
knowledge or not. The development team will understand whether the customers have basic computers and
technology skills. The development team can determine which customer representatives are best suited to lead
in the communication of requirements. The development team will also determine customer trust in software
projects. The capacity building plan will help in delivering of software project successfully.

3.3 Formulate and Execute a Customer Training Plan

... According to the assessment, there are customers who do not know the workflow, have trouble using technol-
ogy, or are unable to communicate with the development team.

deedesds

Due to customers’ limited capacity, they cannot describe the organization’s workflow to the develop-
ment team and cannot share the correct requirements.

Customers are interested in implementing a software project in their organizations, but they cannot share the
correct requirements with the development team due to capacity limitations. The development team build the
software project based on false requirements.

The customers wish to describe the organization’s workflow, but the development team does not understand it
well due to the low capability of the customers.

Although the customer organization has human and physical resources, the concept may be feasible, but if the
customer does not have the capacity to provide good requirements, the implementation may be flawed.

Therefore:

Train the customers in various workshops by domain and information technology experts. The work-
shops may conduct at different stages during the software project development.

The business analysts can work with the customer on capacity building. They can understand and has the
experience of how to educate the customers. The business analyst further communicates with the development
team.

The workshop will inform all customers about the importance of technology and the use of relevant infor-
mation systems in public organizations. Customers will understand the types of requirements the development
team needs for the software project. Customers will be able to share appropriate requirements with the project
team. Such workshops may be conducted throughout a software development project to train customers about
requirements elicitation, process simplification, software testing, and software implementation.

3.4 lllustrate Standard Operating Procedure with Customer

... The development team has trained the customer in requirements elicitation and technology awareness. Now
the development team has to work with the customers to simplify and consolidate the administrative processes.

doedesds

In some organizations, administrative processes are complex and ambiguous. The customers are not
able to properly explain their knowledge of a domain to a development team.

Administrative processes are complex and outdated, making them difficult for the development team to under-
stand, but due to customers’ low capacity, they are difficult to explain. If the customer fails to explain the processes
correctly, the project may run over schedule and cost.

The customers’ organization has defined the procedures and policies, but the processes they follow are out-
dated and not aligned with market demands.
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The organization can re-engineer its processes using several methodologies and frameworks, but implement-
ing these methodologies and frameworks is challenging due to low customer capacity.

Therefore:

To understand the overall flow of requirements, the development team needs to visualize the organiza-
tion’s entire administrative processes and work closely with the customer. It should be approved by the
customer department and shared with the development team for the soft project to be developed using
simplified processes.

From the experience and literature, simplifying and designing the administrative processes is extremely helpful
for understanding software project requirements. A business process is a set of related activities that add value
for the customer [24]. Customers understand the flow and may provide accurate requirements to the development
team. The development team can use this pattern to simplify administrative processes and clarify requirements.
It may also be used to design the business flow of a department.

deededde

During the software project development, the development team can use business process management.
Business process management has close relation with software development. It manages, control, and support
routine processes [23]. It enables organizations to align business functions with customer needs. Sometimes the
processes in an organization are simplified but outdated. These processes need to be re-engineered.

The development team and the customer may use a process re-engineering life cycle framework, which en-
hances administrative processes and strengthens the business. This framework consists of three significant steps
[24]:

(1) Process assessment, which includes process identification and process analysis, and the decision is made
based on the result of this assessment

(2) Process improvement, where the redesigning and execution of the processes are included

(3) Process change, where the management decides whether the proposed changes can be implemented or
not

The development team may use this pattern to re-engineer and make administrative processes more standard-
ized (see Figure 3).

The development team worked with the customer to simplify and re-engineer the administrative process. They
can share the initial prototype with the customer. Now they need to satisfy customers by showing results.

3.5 Build Trust in the Development Team

... The development team has already started working with customers on product development. They need to
establish a trusted environment with the customer.

drefrde

Customers are not sure that the desired system will solve their problems. They show resistance toward
software project implementation, but the development team wants to build trust.

Customers show resistance to change [28] and have concerns that the development team may misuse the
provided information, but the development team needs complete requirements from the customers. Some of the
customers do not want to help the development team in the successful completion of the project [6]. They think
their power will diminish and not keep their job safe, but the development team wants customer help and needs
customer requirements to complete the software project.

Some customers believe that the new system may not bring about positive changes. They show resistance
toward software projects, but the development team wants to build software projects based on submitted require-
ments, which may change the existing administrative processes.
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Therefore: The development team should design the essential part or module of the software projects.
The developed module should be shared with the customers for their engagement and satisfaction before
the entire software project development begins.

The developers must build a trusted environment among themselves and with the customer.

doedesds

The organizational pattern Community Of Trust [5] says that the technical team members should work with
the customer in the development of the project plan. The project plan increases customer confidence in the
software projects. That extends from Size The Schedule pattern. The customer must know how long takes the
project development. Who is and what components are involved? How many resources are needed? Once trust
is established, the development team should need to Demonstrate results early. The development team will
demonstrate the results together with customers in the development environment.

3.6 Demonstrate Results Early

... Product development has already begun among the development team and the customers. The development
team needs to establish or demonstrate the result to the customer.

goedosds

Customers show resistance to software project implementation, but the development team wants to
demonstrate the results.

Customers are concerned that the new system will be difficult to use, but the development team should prepare
system prototypes for the end-user to use the software projects.

Sometimes, customers are too busy with their routine work, but developers are free and willing to work with
them. The customers think that working with a development team is a waste of time because they have not seen
any results yet.

In some organizations, the users are not technology-oriented. They are concerned that they do not have
enough capacity to run the new system or may the product fail, but the development team wants to build the
software project, not build the end-user capacity.

Therefore: The development team should implement the essential part or module of the software
projects. The developed module should be shared with the customers for their engagement and sat-
isfaction before the entire software project development begins.

The developers should encourage the customer to use the developed software, and they should confirm to
the customer that they work together for a common goal[18]. Customers want results and are satisfied with the
results. When customers are satisfied, they may not show much resistance toward software development. In the
initial phase of software development, if there is a lack of trust between the development team and the customer,
the development team may use this pattern.

deededde

The customer must know how long takes the project development. Who is and what components are involved?
How many resources are needed? Once the result is established, the development team should create a training
package. The development team will train the master trainers in the development environment.

3.7 Build Master Trainers

... Customer needs assessment is performed by the development team, and the capacity building plan is pre-
pared based on this assessment. Both teams decided to train the trainers and the nominated staff in the devel-
opment environment.

deedeeds

Building Customer Capacity Through Organizational Patterns Improves the Development Team’s Understanding — Page 9



It is difficult for the development team to train all users on a software project. In addition, it costs the
development team and time-consuming.

Few employees have been trained in the development environment, but if this product is designed for the
whole organization, the rest may not be able to use this product properly. The trained staff may train the rest of
the employees, but they need to use or build the user manual.

Once the product is complete and the organization wants to train its employees, it may face budget cuts or
higher product costs. It is also possible that the organization will not use the product and be harmed.

After the product is implemented in the customer environment, there may be some technical problems, but the
trained staff should provide initial support, such as backup restoration and product configuration.

Therefore:

Build the capacity customers introduced in the development environment during software project de-
velopment. These customers should become master trainers to train the remaining employees in the
organization.

In government organizations, some of the users are not technology-oriented. They need to practice basic
computer literacy and use the developed software. The developers should conduct training for end-users of the
developed software. The developed software project should be localized in the end-user language to understand
and learn quickly. The development team needs to prepare user guidelines for the end-users’ better understand-
ing. The development team applies this pattern to too many end-users in an organization where they cannot train
all end-users. It will not cost much and on the other hand, time will not be wasted.

deedesds

Some organizational patterns focus on team training rather than customer training. Day Care pattern says ex-
perts need to train new persons or inexperienced, but these new persons are not customers. Day Care separates
the progress team from the training team, but the training team does not give training to the customers. Domain
Experts In Roles pattern is to answer the domain-specific requirements and design questions.

Both domain training and process training should provide to the development team, but domain training is
more important than process training [5]. This pattern does not mention conducting training for the customers.
This pattern emphasizes getting requirements from the customer and training the technical team in the domain.

The Apprenticeship pattern says every new employee should work in an apprenticeship program. Hire the
inexperienced and turn them into experts [5]. This pattern does not contain too much end-user capacity building.
It concentrates on newly hired employees.

4. CONCLUSION AND FUTURE WORK

Due to low customer capacity, we have found in practice and in the literature that False Requirements, No Ba-
sic Technology Knowledge, No Domain Knowledge, Mismanaged Timeline, No Trust in Software Project, and
Unproductive Discussion are the main customer capacity challenges to the software project development. We
documented our experiences and five newly discovered patterns in government organizations to solve the men-
tioned challenges. We present this documented experience in the form of patterns in this paper to improve the
customer capacity Before work begins on a software project or during the software development process. Some
organizational patterns that reduce the mentioned challenges are also used along with newly discovered pat-
terns. We recommend that the development team apply the five new patterns in situations where the mentioned
challenges exist. It is unnecessary to use these patterns when the mentioned challenges do not exist.

We will observe some new patterns that identify how the organizational patterns help in building the develop-
ment team’s capacity. We will focus more on organizational patterns to build a comprehensive pattern language
for building the development team’s capacity. There are still some organizational patterns to analyze and docu-
ment in this area.
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