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This paper considers the use of social learning networks to increase the productivity of IT consulting com-
panies. We advocate that using a carefully designed social learning network can reduce the learning time
for enterprise software developers and consultants. By viewing learning as a social act, a consulting com-
pany can increase its productivity. Increased productivity is based on hastening the learning process. The
focus of this paper is to identify the ways in which social networks catalyze the process of knowledge
sharing in order to increase the productivity in the enterprise resource planning (ERP) consulting sector.
We present a set of detailed practical results that were obtained from experiments with an original
knowledge sharing method that was applied to training young software developers to enable them to
work for some of the world’s most demanding IT companies. The experimental data were collected from
2004 to 2011 during 12 training sessions conducted by an IBM partner in conjunction with the Computer
Science Department of a large Eastern European University. The main results of this study were: (1)
designed a learning community that reduced the time needed to insert junior consultants into ERP pro-
jects; and (2) statistical data were generated that measured the increase in productivity that an ERP con-
sulting company could obtain by employing organizational learning networks. We also discuss the
positive impacts of social networks that can be established between private companies and universities.
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1. Introduction

There has been substantial research in the area of organiza-
tional learning. By definition, organizational learning is the acqui-
sition of information knowledge and skills by individuals (Argyris
& Schon, 1995; Easterby-Smith & Lyles, 2011). Organizational
learning networks have been previously studied with regard to
their relationships with the productivity of IT consulting compa-
nies. Skerlavaj, Dimovski, Mrvar, and Parhor (2010) found that so-
cial learning networks had a positive impact inside IT consulting
companies, including those involved in enterprise resource plan-
ning (ERP) consulting.

One of the most prominent researchers in this field claimed that
the only sustainable competitive advantage for a company was its
ability to learn faster than its competitors (Geus, 1988; Kumar,
Jones, Venkatesan, & Leone, 2011). Learning is crucial for an IT con-
sulting company because it only sells knowledge and, thus, it has
to be better than its competitors.

A consulting company’s productivity is not always easily
defined. Nachum (1999) observed that productivity models
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developed in the manufacturing industry did not apply to profes-
sional companies. These models depend on the particular type of
service that is being offered.

The main issue that an IT consulting company must solve when
it comes to its productivity is the considerable time needed to in-
sert a consultant into a project that is unknown to that consultant.
In terms of ERP software packages, the time that a person must
spend learning before (s)he can start working autonomously is
much longer that in other industries.

According to Lazowska (2011), who cites a report from the US
Bureau of Labor Statistics, we are currently facing a shortage of
computer specialists that will continue to grow until at least
2018. In the US alone, from 2008 to 2018 the job market will be
in demand for an extra 1.4 million new computer specialists. This
is not a new situation, as it has been occurring for many years.
The US President’s Council of Advisors on Science & Technology
stated in December 2010 that “all indicators - all historical data,
and all projections - argue that (computer science) is the dominant
factor in America’s science and technology employment” (Laz-
owska, 2011).

This shortage of skills also applies to ERP consulting companies,
as ERP has been a hot sector since the mid 1990s. This paper was
written based on the assumption that the productivity of a consult-
ing company in an area with a shortage of resources is directly
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proportional to the number of new junior consultants that it man-
ages to successfully insert into projects over a certain period of
time. Reducing the time needed to train a junior consultant in or-
der to become stand-alone is crucial for increasing a consulting
company’s productivity. Additional details regarding the interpre-
tation of productivity and statistical data that confirm this assump-
tion are provided in the following chapters.

This paper has four main parts: (1) background, in which the
problem is formulated in detail; (2) the learning model and the
proposed social learning network; (3) the learning process that
was conducted and the statistical data that were obtained; and
(4) a discussion on productivity gains and answers to some ques-
tions and criticisms.

2. The need for faster training

The various aspects of knowledge creation are critical for sus-
taining the development of learning organizations (Easterby-Smith
& Lyles, 2011; Selamat & Choudrie, 2007). In the IT industry, the
competitiveness of a company is largely determined by the knowl-
edge it possesses, and the knowledge of an organization is consid-
ered to be derived from its employees (Lin, 2006; Skyrme, 2012;
Von Krogh, Ichijo, & Nonaka, 2000).

Due to a shortage of skills (Lazowska, 2011), providing the right
training in a minimum amount of time is a critical factor for any
software company that is active in today’s highly competitive IT
industry. This is why many companies are now looking for ways
to reduce their employees’ training periods and to train them in
a manner that is faster than conventional on-the-job training.

To accelerate the educational process, we have developed a so-
cial framework for accelerating the sharing of knowledge between
experienced software developers and trainees inside a social net-
work. This framework consists mainly of creating a social learning
network that catalyzes the knowledge sharing process and in-
creases learning speed. This model began with the bold idea of
an Italian IBM partner company that approached an Eastern Europe
university in 2004. This company proposed the development of a
method that would transform young IT graduates into internation-
ally competitive ABAP programmers in six-eight months instead of
the industry’s standard time of two years. The endeavor that fol-
lowed was successful, and the result was a framework that ensured
both the transfer of explicit and tacit knowledge.

When the Italian entrepreneur launched the idea of reducing
the time for educating ABAP developers from two years to six-eight
months, it created mixed reactions. ABAP is the programming lan-
guage for SAP, the world’s largest and most sophisticated ERP solu-
tion. Since the early 1990s, most large multi-national companies
have adopted SAP as an integrated information system, which
has generated a huge need for skilled technical consultants (Bjor-
lin, 2008). ABAP has been used for over 30 years to write the code
for SAP. Although it is very simple as a programming language,
working in ABAP requires a thorough understanding of the way
in which SAP was written over the last three decades.

Learning ABAP requires learning a vast amount of detail about
SAP’s database structure, the various tools used in SAP, and the
way it interacts with other applications. A certain level of under-
standing of business procedures is also a must, as ABAP program-
mers often need to work in situations with fragmented
specifications. In addition, because SAP is used in key processes in-
side large multi-national companies, the error tolerance is very
low. Basically, an ABAP application that handles billions of Euros
or dollars needs to work perfectly.

For these reasons, it takes considerable time to train a new
university graduate in computer science to become an ABAP devel-
oper who is capable of working autonomously. By 2004, major

companies like IBM considered that the standard time for fully
training an ABAP developer was 24 months. There is also a stan-
dard SAP curriculum that is used in this training process. By the
time that IBM'’s partner had approached us, this was the standard
training time accepted by the industry.

The demand for ABAP developers has always been greater than
the supply (Bjorlin, 2008). This was also confirmed by the IBM
managers that backed this project. This was the main reason
why IBM’s partner company financed this research project; they
needed to reduce their training time. We found that, even after
the economic crisis that began in 2008, the demand for ABAP
developers remains very high.

The framework for learning developed in the project described
in this paper was not limited to ABAP technology. It was actually
used for other technologies that presented similar difficulties when
being learned by young university graduates, such as Business
Intelligence (Hyperion). Additional details regarding these technol-
ogies and the results will be described later. More and more soft-
ware technologies in the IT sector are being widely adopted,
which is creating a shortage in the supply of skilled consultants.

3. Knowledge management considerations

After initial discussions, we decided to become involved in the
research project proposed by IBM’s partner. The idea of the pri-
mary author of this paper was to use the research of Everett Rogers
on the diffusion of innovations. In 1962, Rogers published a very
well known sociology book entitled Diffusion of Innovations, which
analyzed why some communities adopted innovations faster than
others. This was combined with ideas from more recent research
on organizational learning and how it can be used to spread knowl-
edge inside a community (Easterby-Smith, Crossan, & Nicolini,
2000; Skyrme, 2012).

The reason for starting with the research of Rogers was that his
ideas were considered to be the closest to the concept of learning
innovation faster. By their nature, software technologies are highly
innovative. It is quite common to see a considerable amount of
innovation generated by software companies each year. We as-
sumed that learning a sophisticated technology by a group of stu-
dents was, from a sociological point of view, the dissemination of
innovation at the group level.

The theory of the “diffusion of innovations” used as a back-
ground for our research proposes four main elements that influ-
ence the spread of a new idea: the innovation; communication
channels; time; and a social system (Rogers, 1995).

While analyzing Rogers’ theory to reduce the time needed for
training software developers, we observed that, in order to reduce
the time, it was necessary to improve another element among
these four main elements. Essentially, if the time was to be short-
ened, something else had to be increased.

The first element, the innovation, could not be changed because it
was fixed. The innovation that had to be disseminated in our case
was the SAP and ORACLE technologies, which were already running
in many companies; thus, nothing could be done to change this.

The second element, communication channels, was also some-
thing that we could not see ways to improve. The communication
channels used in the IT industry are based on the most advanced
technologies; thus, we decided not to improve the communication
channels.

The only element that could be manipulated to reduce the time
was the last: the social system. The social system was relatively
unexplored in the companies with which we dealt at the beginning
of this research study. In 2004, the area of organizational learning
was a research field in its infancy (Easterby-Smith et al., 2000). In
software companies, most of the social set-ups of teams were left
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to the discretion of managers, who were not trained in the area of
innovation diffusion.

Indeed, even the concept of a social system was quite difficult to
define for most of the managers and entrepreneurs that partici-
pated in this research study. The definition that we used was bor-
rowed from Rogers’ theory, who states that a social system is “a set
of interrelated units that are engaged in joint problem solving to
accomplish a common goal. A system has structure, defined as
the patterned arrangements of the units in the system, which gives
stability and regularity to individual behavior in a system. The so-
cial and communication structure of a system facilitates or im-
pedes the diffusion of innovations in the system” (Rogers, 1995,
p. 23).

Rogers also discussed norms: established behavior patterns for
the individuals of the system. Opinion leadership and change
agents were two other important concepts introduced by Rogers;
both of these concepts are also important to achieve a faster dis-
semination of innovation.

The theory on innovation diffusion was useful for identifying
the scope of this research. It delineated where we could work to
improve the efficiency of and reduce the training time. By defining
a better structure for the social system, the desired result of reduc-
ing the time needed to train software developers could be
achieved. However, Rogers’ theory offered no indication as to what
exactly could be done to actually achieve these results.

To initiate practical work, we had to go beyond the theory of
Everett Rogers. A deeper understanding of the concept of a social
system was required to perform a faster training process for soft-
ware experts in practice. The books by Rogers and his adherents
did not actually provide the necessary elements, as they focused
too much on the dissemination of innovation from companies to
clients rather than from trainers to trainees. Knowledge manage-
ment was the area where we decided to look for the additional de-
tails that would be needed to devise a working plan.

Innovation is a form of knowledge, and programming is largely
the manipulation of knowledge. Software developers work exclu-
sively with data, information, and knowledge. Thus, it seemed nat-
ural that we should use knowledge management to explore
possibilities for training ABAP programmers faster.

We started our work on the assumption that by using the tech-
niques developed in the field of knowledge management, we could
establish a social system that would work better for reducing the
training time for software experts. The benefits of using knowledge
management strategies to improve corporate performance were
demonstrated by Lopez-Nicolas and Merono Cerdan (2011) who
showed the importance of knowledge management with regard
to improving corporate performance.

Our plan was to adapt some of these techniques in order to re-
duce the training time needed to transform an IT graduate into an
internationally competitive ABAP programmer who could work for
IBM'’s large-scale projects. We chose the research of Etienne Weng-
er on communities of practice to complete the theory proposed by
Everett Rogers. The work by Wenger in the field of knowledge
management is a powerful, highly innovative approach that we
found to be very useful for the research project described in this
paper.

In his book Cultivating Communities of Practice, Wenger, in col-
laboration with McDermott and Snyder, described the major prin-
ciples on how to build a learning community. According to
Wenger, he was trying to understand the connection between
knowledge, community, learning, and identity. The basic idea is
that human knowing is fundamentally a social act. This simple
observation has profound implications for the way we think and
attempt to support learning” (Wenger, 2012).

According to Wenger, “communities of practice are groups of
people who share a concern, a set of problems, or a passion about

a topic, and who deepen their knowledge and expertise in this area
by interacting on an ongoing basis. Engineers who design a certain
kind of electronic circuit called phase-lock loops find it useful to
compare designs regularly and to discuss the intricacies of their
esoteric specialty. Soccer moms and dads take advantage of game
times to share tips and insights about the subtle art of parenting.
Artists congregate in cafés and studios to debate the merits of a
new style or technique. Gang members learn to survive on the
street and deal with an unfriendly world. Frontline managers run-
ning manufacturing operations get a chance to commiserate, to
learn about upcoming technologies, and to foresee shifts in the
winds of power” (Wenger, McDermott, & Snyder, 2002, p. 4).

The coinage of the phrase “communities of practice” is rather
new, although the reality that it describes is very old. However,
the industrial educational system has insisted quite marginally
on the concept of community of practice during the last two cen-
turies. The main concept that dominated the industrial educational
system for centuries was that learning consisted mainly of trans-
ferring information and knowledge (Toffler, 1980; Tsungjuang,
2009).

Viewing knowledge as a social act is quite new, and the strength
of Wenger’s theory is that it adapts this centuries’ old concept to
modern realities. In the classical literature on organizational learn-
ing, the mind is considered as some sort of container, knowledge is
similar to a substance, and the act of learning is a transfer of this sub-
stance (knowledge) to a container (mind) (Cyert & March, 1992).

Based on Wenger’s approach, we considered learning to be a
“social act”. We started from the idea that a faster learning process
could only be achieved by designing a social network that would
include both trainers and trainees who studied, worked, and, in
some cases, even lived in the same neighborhood.

Wenger did not analyze the possibility of using communities of
practice to accelerate the learning process. This is our contribution,
which we elaborate upon in this paper. We extend the concepts
introduced by Wenger and show how they can be used to create
social networks that reduce the time needed for transforming IT
graduates into competitive software experts.

We established the architecture for a social learning network
that links companies and universities to accelerate the learning
process. Our original contribution consists of designing the social
network used for learning, establishing a learning process to trans-
fer knowledge, and producing a statistical data set relevant to the
area of organizational learning networks.

A substantial amount of statistical data was gathered over a
period of 7 years. These data have been used to perform various
analyses regarding the efficiency of the process and, most impor-
tantly, to demonstrate the growth in productivity. Another impor-
tant contribution is our definition of an efficiency indicator for the
social learning process. Based on this indicator, decisions regarding
the impact of motivational elements can be made.

Based on the research of Everett Rogers on the diffusion of inno-
vations and that of Etienne Wenger on the communities of prac-
tice, it became clear to us that designing a social network should
be the object of our research. This was also confirmed by Kim,
Suh, & Jun, 2011 who stated that context, social networks, and
Information Technology are the key knowledge transfer factors.
In practical terms, to educate software experts in six months rather
than two years, we studied the elements behind a successful com-
munity of practice and focused on how these could be adapted to
the more rapid training of software developers. To obtain the de-
sired results, we had to design and implement two main elements:
a social learning network and a learning model.

The learning network had to support the learning model, and
the social network was the environment in which the learning pro-
cess took place. Both of these elements will be described in detail
in the following chapters.
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The following chapters describe the choices that we made and
the results that were obtained. It should be noted that this research
was successful. Apart from IBM, which was the initial beneficiary
of these research efforts, there were many other large multi-na-
tional companies that have become interested in the results of this
research. As of 2012, 8 years after we started of this research pro-
ject, 8 multi-national companies are actively employing the results
of this research. One is even using the research results to define its
strategies in the IT areas that involve new and rare skills.

4. Designing the learning model

To successfully create the learning model, we had to first iden-
tify the types of knowledge that were essential. Distinguishing be-
tween explicit and tacit knowledge was a key factor. Supporting
knowledge creation and sharing it in social networks is possible
due to personal interactions between the members of the commu-
nity. People rarely acquire critical information from impersonal
sources, such as archives, electronic platforms, and other such
sources (Chang, 2011; Cross, Parker, Prusak, & Borgatti, 2001).

In his work with the IBM Institute for Knowledge Management,
Rob Cross conducted extensive social network analyses. He stipu-
lates that relational qualities promote effective knowledge sharing
(Cross et al., 2001).

The idea behind our model is to create good connections be-
tween the members of the social network who are involved in
the learning process.

Explicit knowledge is that kind that can be verbalized (Kothari
et al., 2012; Okafor & Osuagwu, 2006). This is the kind of knowl-
edge that is available in books, reports, forums, and oral discus-
sions. Conventional training processes are designed to transfer
explicit knowledge. The most common means of transferring expli-
cit knowledge are based on presentations and exercises.

Tacit knowledge is implicit knowledge that people retain in their
minds and is difficult to access (Kothari et al., 2012; Okafor & Osuag-
wu, 2006). It often occurs that they are not aware of the knowledge
that they possess or how it can be valuable to others. Tacit knowl-
edge is considered more valuable because it provides a context for
people, places, ideas, and experiences. The effective transfer of tacit
knowledge generally requires extensive personal contacts and trust
(Joia & Lemos, 2010; Nonaka & Takeuchi, 1995).
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The difference between a good and a poor software expert de-
rives from the amount of tacit knowledge that they possess. Tacit
knowledge is naturally acquired over time by those individuals
who work in a particular environment.

Based on our experience, the main difficulty in training soft-
ware experts arises from the large amount of tacit knowledge that
needs to be absorbed. Again, explicit knowledge is that knowledge
that can be verbalized and can be absorbed by reading books or
documents and by asking questions. Tacit knowledge is only avail-
able in the minds of people, so acquiring it is only possible by inter-
actions. These interactions can be either real or virtual. During real
interactions, people stay in the same room, while during virtual
interactions they use electronic means to communicate.

To overcome the need to share both explicit and tacit knowl-
edge, we divided the learning process into two main phases. The
first was based on conventional training processes and was in-
tended to transfer explicit knowledge. The second component of
the learning model was designed to transfer tacit knowledge. Shar-
ing tacit knowledge requires methods that are not available in con-
ventional training processes. We decided to use scenarios, a
method described by Awad and Ghaziri (2004). A scenario is a rep-
lication or a repetition of a real or a possibly real situation that al-
lows people to share tacit knowledge.

A scenario is different from an exercise. In a scenario, the train-
ees are put into real life situations and asked to perform certain
tasks as if they were working on real projects. The main difference
between an exercise and a scenario is that a scenario cannot be
solved by using only explicit knowledge. Solving the requirements
of a scenario requires deep, tacit knowledge. In many cases, scenar-
ios are actually older projects that have already been completed.
Trainees are asked to solve the set of requirements of the older pro-
jects without knowing the solution.

As shown in Fig. 1, the learning model we designed contains
two main parts: an explicit knowledge sharing component and a
tacit knowledge sharing component. Our model was based on
treating tacit and explicit knowledge differently, as with other
knowledge diffusion models (Tsai, 2009). In order to share the tacit
knowledge, the tacit k-sharing component of the system presented
here uses the concept of a scenario, which derived from observing
the episodic nature of the tacit knowledge to be shared. Episodic
knowledge is based on experimental knowledge, or episodes
(Awad & Ghaziri, 2004).

Tacit k-sharing
component
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Fig. 1. The knowledge sharing system.
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We developed these scenarios in conjunction with professionals
from companies involved with two major technologies: ABAP and
Hyperion (a business intelligence tool from ORACLE). Most of the
training rounds were on ABAP. It should be noted that we had no
professional knowledge of ABAP or Hyperion. To overcome our lack
of tacit knowledge, older projects were chosen that were re-in-
stalled in working environments.

When using SAP and Hyperion, one can load all of a client’s data
into an SAP and Hyperion environment, use the client’s require-
ments, and ask someone to work as if the project is real. Of course,
a 100% replication of the real situation is not always possible be-
cause, in some cases, users are testing the outcome. However, this
kind of environment allows for the easy definition of scenarios by
replicating older projects.

Scenarios are important because trainees are forced to acquire
tacit knowledge to solve them. At the beginning, the trainees will
require the assistance of a senior programmer in order to solve
the scenarios. Senior programmers have the required tacit knowl-
edge. By working together to solve the scenarios, trainees acquire
tacit knowledge from senior professionals.

For a senior professional, a scenario provides an opportunity to
understand the kinds of tacit knowledge that need to be presented
to the trainees while working. It is only by working on a scenario
that senior professionals are able to transfer their tacit knowledge
to trainees. Because tacit knowledge cannot be verbalized, senior
professionals would otherwise be unable to expose the trainee to
this information.

In practical terms, during the training process, the students
have to undergo both an explicit knowledge sharing process and
tacit knowledge sharing. At the beginning, training starts with a
large team from which a specific team is selected after the explicit
knowledge sharing process. The members of this selected team are
chosen based on their results on a simple test. Subsequently, the
students in the selected team undergo a tacit knowledge sharing
process that is based on scenarios. They have to proceed through
a number of scenarios and, in case they fail, the scenarios are
repeated.

This knowledge sharing system was successfully tested twelve
times between 2004 and 2011, and over 360 students successfully
accelerated their training process by achieving in about 6 months
the level of experience that would have otherwise taken 2 years
of classical on-the-job training.

5. Designing the social learning network

Our main idea was to create a learning environment that could
support the learning model based on scenarios as a form of trans-
ferring tacit episodic knowledge. This environment was designed
as a social network in which the relationships between the mem-
bers of the network were structured in such a way as to encourage
social interactions that would speed up the transfer of episodic
knowledge.

University environment

Dedicated
study area

Master ‘s
program

At the beginning of this study in 2004, the classical way of turn-
ing an IT graduate into a software expert was to place him/her into
a company where they would stay “in the shadow” of a senior ex-
pert. The average time for obtaining a competitive consultant for a
technology like ABAP by “shadowing” was two years.

To speed up this process, we needed a better working learning
environment. The principles for designing the social network were
borrowed from the previously described theory of Wenger on com-
munities of practice.

A key issue in the success of the learning network’s design was
so-called “legitimate peripheral participation”. This is a concept
that was introduced by Wenger in his early research, which de-
scribes how newcomers are transformed into experienced mem-
bers and eventually become old-timers of a community of
practice or collaborative project (Lave & Wenger, 1991). In this
work, they discuss the importance of encouraging weak links be-
tween the members of a community.

Encouraging weak links was the starting point of our approach
to building the social learning network. According to Granovetter
(1973), Xiang, Neville, and Rogati, (2010), weak ties in a social net-
work are more important for information dissemination than are
strong ties. This was also observed by Van der Leij & Sanjeev
(2011) who argued that, in non-hierarchical organizations, weak
ties may be important for the exchange of new information.

Based on this principle, the learning community was designed
with weak links in mind. We assumed that speeding-up the train-
ing process could be obtained by encouraging the development of
weak links in an educational environment. Strong links were also
equally represented in the design of the social network, as each
trainee was assigned to a senior person. However, most of the
learning was supposed to occur from contacts with other members
of the community, either trainees or senior personnel.

Creating the right structure for the social learning network was
the first step for our research. The general idea was to involve four
categories of people in the network: students; professors; profes-
sionals; and managers. The former two categories were from the
university and the latter two were from companies.

The social network was designed based on the principle that, a
social network has nodes that put tightly knit groups together and
between which there are only weaker connections (Girvan & New-
man, 2002). Because of this property of social networks, we
decided to create a social network structure based on three main
centers of connections creation: a company; a dedicated study
area; and a Master’s program.

Each of these centers in the social network was an area where
knowledge could be transferred by social interactions between
the participants during the learning process (see Fig. 2).

The university environment was created around a professional
Master’s program that attracted approximately 60 students each
year. The trainees involved in this program were selected primarily
from this Master’s program. The professional Master’s program
was dedicated to the study of enterprise software technologies;
primarily enterprise resource planning and business intelligence.

Business environment

Working Social
area interaction
area

y
A
A 4

Fig. 2. Structure of the social learning network.
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The curriculum of the Master’s program included many subjects
that used the SAP-ABAP software platform for studying. Senior
consultants also participated as invited lecturers to this program.

A dedicated study area was set up at the expense of this project
in order to encourage students to use this space and allow them to
establish weak ties between each other. The room had a small li-
brary and 25 computers that were linked to SAP servers. Setting
up this room was supported financially and organizationally by
the companies that participated in the study.

The university environment was mirrored by a business envi-
ronment established on the premises of IBM’s partner company.
Some sessions took place inside IBM’s center. The business envi-
ronment was divided into two main areas: a working area and a so-
cial interaction area. Both were placed in the same building and
were easily accessible. Trainees were encouraged to move between
both tasks in order to solve the scenarios that were given to them.
We noted that a large number of issues were solved in the social
interaction area. This area was both offline and online. Team-build-
ing sessions were organized in order to foster these social
interactions.

All of the participants in the social network (students, profes-
sionals, managers, and professors) were encouraged to move be-
tween the four areas of the learning community to encourage the
creation of links. The more links the better; thus, considerable
amounts of money were spent on social learning activities.

6. Methodology

The methodology for creating the social learning network was
based largely on the 6 principles needed to create a community
of practice, as described by Wenger, McDermott, and Snyder
(2002). Learning is considered a social act, and these principles
are: design for evolution; open dialog; participation of all levels
of members (active, peripheral, and outsiders); development of
community spaces; focus on value; combine familiarity, excite-
ment, and community rhythm.

In addition to these fundamental principles, a number of data
procedures and course content definitions were used in order to
gather experimental data over several years. Interviewing was fre-
quently used both in the relationships with the students and in the
relationships with the managers. Student interviews were based
on forms and pre-defined sets of questions. These were conducted
before filtering the selected team.

Interviews with managers, trainers, and professors were less
formal and often conducted via e-mail. These were conducted by
the authors in order to obtain the feedback needed to support

the development of the learning network. This information was
very important for changing the content of the course in order to
keep students interested. Similar methods were used in other stud-
ies related to knowledge sharing (Wang & Wang, 2012).

Data collection was based on attendance lists and evaluation
forms. Each day, the students who were present at the training ses-
sions had to sign a list. These lists were summarized by the staff
participating in the study. Photographs were also taken in some
cases in place of the attendance lists. The online evaluation forms
were loaded on an e-learning platform. The online learning plat-
form provided all of the necessary documentation and tests for
evaluating students’ progress.

Because a knowledge-based culture has a positive, significant
influence on the performance of a company (Chang & Chuang,
2011), we considered that it was important to create a social net-
work with roots inside the university environment. The social
learning network included both academic and corporate spaces.
Most of the learning took place inside the corporate space. Most
of the time during the learning process, the trainees stayed within
a corporate environment.

The methodology we used to organize a training session con-
sisted of the steps shown in Table 1.

An important part of the methodology was related to course
content definitions. For sharing explicit knowledge, standard doc-
umentation included with SAP and Hyperion was used. This docu-
mentation was very well organized and the trainers extracted a
number of relevant topics that were presented to the students.
For the tacit knowledge sharing component, the authors in con-
junction with the trainers and managers identified a number of
scenarios. A scenario was either an old project or an ongoing pro-
ject. Each student was given the requirements for a scenario and a
senior person assisted him with performing the tasks. Every two
weeks, students involved in the selected team were asked to pass
an evaluation that was administered by a person other than the
person who had assisted them.

7. The learning process

The process represented the application of the methodology to
practical situations. For a successful process, the social network
had to have students. To encourage students to enter the social
network, a significant number of presentations had to be con-
ducted. The participating company promised the students jobs that
would qualify for the second phase of the learning model. This was
an important incentive.

The process essentially involved the steps outlined in Table 2.

Table 1
Methodology for conducting the learning process.
Step  Description Comments
#
1 Setting up the training server and acquiring the updated standard documentation (SAP-ABAP or HYPERION)
2 Advertising the opportunity. Standard posters, presentations, and online advertorials were standard practices. ~ On some occasions prizes were offered
Target groups were the students in their final year or students enrolled in professional Master’s programs
3 Classical training using the standard documentation. The aim of this step was to allow trainees to understand the Duration was 3-8 weeks. A self-study
basics about the technology offered to them as a future career period
4 Selecting interested students. The selection criteria were based mostly on students’ motivation. The idea was to  Until this step, all activities took place on
weed-out those who were not motivated. This was achieved by registering the frequency and by a simple test the university’s premises
5 Creating the intra-company learning network. This was the key step in this process. This was where social Duration 1 week
learning began to grow at a high speed. Only those persons who were motivated to participate could join the
social network. A dedicated space was very important, as were the other six principles previously mentioned
6 Scenario-based intensive training. The last phase of the process was dedicated to transferring the tacit Duration 4-6 months

knowledge from person to person inside the social network that was growing. Network growth was critical to
the success of the learning process. Scenarios were absolutely necessary to facilitate the transfer of episodic

knowledge, which was the most important in the learning process

7 Gather statistical data. For each training session, relevant statistical data were collected at the end of the process
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Table 2
Steps in the training process.

#  Action according to methodology Result

Advertise the training initiative

Select initial team

Perform conventional training

Perform scenario-based training

Work peripherally on real remote projects
Interview with a client

List of applicants

Initial team

Selected team

Junior consultants
Experienced consultants
Autonomous consultants

AU WN =

The difference between the process outlined above and the clas-
sical “shadowing” process is in step #4. Using scenarios as part of
the process was the way in which we achieved speeding-up the
training process. Additional details regarding the improvements
are described in the next section of this paper.

The participants in the first two phases were university stu-
dents who were enrolled in the Master’s program designed within
the social network. Students who were willing to enter the learn-
ing network and were not members of the dedicated Master’s pro-
gram were also accepted if there was space available. At this stage,
students participated in the training during their free time. During
a conventional training process, students were not hired. Training
took place on the university’s premises.

At the end of step 3, a test was given and, based on the results of
this test, students were selected to continue training. All of the
trainees who were selected after this test were hired by the com-
pany participating in this process. Once they were hired, they spent
most of their time within the business environment.

Most of the learning occurred during the second phase. Groups
of 3-4 trainees were assigned to a senior consultant. The senior
consultants used an e-learning platform to provide scenarios to
be solved by the trainees. The assistance of the dedicated senior
personnel, who also worked as consultants on a real project, was
only partial and insufficient for solving the scenarios. The trainees
had to navigate by themselves inside the social network and nego-
tiate the support of their colleagues and other senior personnel in
order to solve the requirements of the scenarios.

Negotiating the support of other senior personnel or colleagues
was neither simple nor easy. Because each senior consultant had a
very limited amount of time available, the assistance they could
provide was also limited. This also applied to the peer trainees
who had already acquired the requisite knowledge. This motivated
the trainees to be proactive and acquire as much information as
possible during their contact with a savvy person.

For efficient navigation inside the social network, the trainees
spent much of their time socializing. In this case, learning was a
process of establishing ties and using them to acquire tacit knowl-
edge. Weak links between community members proved to be very
important when attempting to facilitate contacts with other per-
sons who happened to have the time and the mental acumen to
help a trainee.

To encourage the effort needed to establish ties, the trainees
were hired and senior personnel were paid extra bonuses based
on their success. This was an important part of the model.

A critical moment was the last step when the trainees got the
opportunity to talk to a real client. For those unfamiliar with the
procedures of the consulting business, before a client of a company
such as IBM accepts a person to work on their projects, the client
will intensively interview that person.

This happens mostly because, in the IT consulting business, cli-
ents pay on a Time and Material basis, so they have to check that
the consultants the system integrators assign to their projects have
the skills that are required. These interviews are very serious and
often take place in stages. It is not easy for a consultant to qualify
because their knowledge is carefully checked. Because there is
money involved, clients do not use formal tests.

Because of these tests, we could validate that our training meth-
ods actually worked. By passing such an interview, a consultant be-
comes billable for working on the premises of the client, which
then certifies that the learning process has sped up the transfer
of tacit knowledge.

Providing feedback knowledge to the decision makers is an
important part of any knowledge sharing platform (Huang & Lin,
2010). During our process, feedback was provided during regular
meetings with the decision makers. These meetings were part of
the community rhythm.

8. Results and statistical data

Between 2004 and 2011, 12 training sessions were conducted
with various set-ups. The technologies chosen for these sessions
were SAP ABAP and Hyperion (subsequently acquired by ORACLE).
The choice of these technologies was made by the partner com-
pany based on the needs of the market.

In 2004, both ABAP and Hyperion had shortages of skilled con-
sultants for international markets. This remains valid today based
on the perceptions of the companies involved in the research pro-
ject described in this paper. Both software platforms require
numerous skills that are limited in terms of availability and are
very specialized.

The 12 training sessions were registered by us with the aid of an
online platform used for applications and for training. The first
author of this paper maintained continuous connections with the
business environment where the training took place during the
duration of this study. A dedicated office was established within
the business environment where the authors could follow the pro-
cess and participate in meetings.

Meeting the clients was an important task for us as we had to
explain the model to the managers of client companies. During
the 7 years of this study, we travelled all over Europe in order to
explain the learning process to the managers who were supposed
to interview the consultants that came out of the process described
above.

The statistical data that we accumulated are summarized in
Table 3.

The column labeled “Average time until successful interview”
indicates the number of months a trainee needed to pass an inter-
view with a client of the consulting company. To get to this point, a
trainee had to study, solve scenarios, and work remotely under the
direct assistance of a senior consultant (Table 4).

This time would have been 24 months based on the classical
way of training new consultants by “shadowing”. It will be noted
that these average values range from 3.7 to 15 months, with most
sessions being successful after 5-6 months. For the consulting
companies that were involved, this was a highly successful reduc-
tion in the time needed for training, from 24 months to roughly
5-6 months. This allowed IBM and its partner to successfully deli-
ver highly demanded skilled resources to the consulting market.

However, not all of the sessions were efficient. It will be noted
that the 2 sessions that took place in the city of Chisinau were
much longer than the sessions that took place in Bucharest. In
one of these sessions, the trainees needed about 16 months to
get to a level where they were able to pass interviews with clients,
while in the other session the time was nearly 15 months. In these
two cases, we think that the differences resulted because the stu-
dents came from a different university that did not have the same
quality in terms of education delivered to the students. These stu-
dents also had difficulties with speaking foreign languages. This
can explain why these sessions produced such different outcomes.

Another interesting observation is that, for the 5th session, the
time needed was considerably shorter than for the others. During
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Table 3
Statistical data recorded during this study.
# Technology Size of Size of Average time until successful Location Incentives
initial team selected team interview (months)
1 ABAP 50 15 6 Bucharest Employment
2 ABAP 38 10 5.6 Bucharest Employment
3 ABAP 36 10 6.2 Bucharest Employment
4 ABAP 80 26 54 Bucharest Employment
5 ABAP 376 106 3.7 Bucharest Employment + Car
6 ABAP 920 35 15.8 Chisinau Employment + Moto
7 HYPERION 25 7 7.2 Bucharest Employment
8 HYPERION 23 5 6.4 Bucharest Employment
9 ABAP 70 16 52 Bucharest Employment
10 ABAP 65 14 5.6 Bucharest Employment
11 ABAP 73 20 54 Bucharest Employment
12 ABAP 38 8 14.6 Chisinau Employment + Computers
Table 4 case for the software industry, which is more about problem-solv-
Efficiency indicators determined for the different sessions. ing and is based on certain methodologies.
- - - The methods to measure the productivity of a knowledge work-
Session# Technology Size of Size of T P% E il bei debated. Th . 1l d
initial team  selected team er are still being de gt(.e T ere are n_o universally accepte {neans
to measure productivity in professional companies (Ramirez &
2 ABAP 38 10 5.6 2632 229 N bhard. 2004). F h . ith which . ved
3 ABAP 36 10 62 2778 222 embhard, ). For the companies with wi ich we were involve
4 ABAP 80 26 54 3250 257 for this study (IBM and one of its core suppliers), individual pro-
5 ABAP 376 106 3.7 2819 3.04 ductivity was defined as the utilization rate per person. The utiliza-
6 ABAP 20 35 158 3889 191 tion rate was obtained by dividing the number of hours that clients
; gzgg&:gz ;g ; é‘i 3?'32 f‘gg were actually billed to the number of hours billable to clients per
9 ABAP 70 16 59 2286 227 person. This was the way in which the managers of the partner
10 ABAP 65 14 56 2154 212 companies computed their productivity. Idle time (also called
11 ABAP 73 20 54 2740 238 “bench time”) decreases the productivity of a software consulting
12 ABAP 38 8 146 21.05 1.29

this session, the organizers decided to offer a car as a prize to the
student who achieved the highest grade on the test given after
the initial k-sharing knowledge (see Fig. 1). The car was exhibited
in front of the university for 3 months and motivated the students
to study harder during the first phase. This prize also attracted bet-
ter students, which increased the efficiency of the learning process.

The size of the selected team relative to the size of the initial
team is also important because it provides an indication of how
many people must be attracted for a certain session to make cer-
tain that, at the end of the session, there will be enough trainees
to go onto the second stage.

9. Impact on productivity

As mentioned previously, the productivity of professional com-
panies requires different models than those developed for the
manufacturing industry (Nachum, 1999). In the area of software
development, individuals learn from experience and this learning
process improves the productivity of software companies (Boh,
Slaughter, & Espinosa, 2007). Knowledge sharing has a direct influ-
ence on a firm’s performance (Wang & Wang, 2012), Because of
this, we consider that it is important to analyze its impact on
productivity.

In the specialty literature, it is accepted that learning is very
important for software companies (Kukko & Helander, 2012; Was-
tell, 1999). According to Boh et al. (2007), “Developers’ current pro-
ductivity in completing individual work on a system is positively
related to the number of different developers that they have
worked with in previous MR’s”. An important aspect to be kept
in mind when defining a model for measuring productivity in soft-
ware development is the learning curve. In a classical industrial
environment, tasks are repetitive (Argote, 1999). This is not the

company, as these hours are not billed to any client while costs
are still 