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Abstract - In any organization, knowledge production and its
enhancement now represents one of the pillars of value
creation. But to get there, organizations must learn to manage
their knowledge and especially to measure it. The challenges
are important because knowledge is difficult to measure, given
the fact that it is intangible by nature and largely resides within
the workforce. This paper highlights the issues and challenges
regarding the evaluation of knowledge management initiatives
in an organizational context, and explores the adaptation of the
balanced scorecard model through two distinct case studies.
This exploratory study shows that it is possible to measure
organizational knowledge, but it remains difficult to identify all
of its benefits.

INTRODUCTION

During the past 25 years, knowledge management has been
hailed as a key solution to build a competitive advantage and
enhance business performance. Engineering management
helps organization to deal with continuous improvement,
value creation and the optimization of processes.
Engineering management and Knowledge Management
(KM) both contribute to organisational performance.

Various benefits for an organization are attached to KM
projects at different levels: individual, group, financial,
quality, productivity, etc. (Forstenlechner and al., 2009 and
2007; Lettice and al., 2006; Marr and al. 2004; Carrion and
al. 2004; Davenport and Probst, 2001; Alvesson, 2000). For
managers, this interest is supported by various examples
carried out by a certain number of organizations with
convincing results concerning improvement of the
productivity, customer satisfaction and product and service
innovation (Scarso and al., 2011; Hagi, 2004). Many
organizations have carried out KM initiatives, but not so
many can claim or identify specific results. In spite of these
proclaimed benefits and advantages, it is important to
establish the nature and value of the impacts of these KM
initiatives in various organisational contexts. Many
researchers and managers are therefore seeking methods,
metrics and frameworks to assess properly the impacts of
KM projects in organizations.
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Difficulties in assessing Knowledge Management initiatives
KM projects are structured around 3 types of resources:
human resources, processes and infrastructures. Their
combination will generate the expected positive impacts. It
is therefore necessary to raise the question of what is the
object of assessment: is it human resources, processes or
infrastructures? In addition, knowledge is intangible
(Akhavan and al., 2013; Malhotra, 2005), which makes
difficult to count on conventional methods, such as financial
or accounting ones, to measure the impact of KM projects
(Skyrme and al., 1998). Financial resources are necessary to
put in place KM projects, so managers are looking for
Return On Investment (ROI). Measurement is necessary to
justify all these investments, but also to continue to improve
organization at different levels, namely business processes,
customer satisfaction, innovation, etc. It becomes difficult to
establish the link between investment in KM and
organisational performance. With these multiple variables in
mind, which framework managers can use to take to account
the complexity of measurement of KM projects?

These multiple variables that shape these initiatives induce a
problem of mismatch between methods and measurement
models available and the nature of knowledge; in short,
based on which framework can the results of KM initiatives
be adequately assessed?

Research Methodology

The methodological approach selected is based on a
literature study divided in two parts. In the first one, the
emphasis is put on the identification of different frameworks
for measuring KM projects. It consists of briefly presenting
their characteristics, in order to show what aspects are taken
into consideration. In the second part, the emphasis is placed
on a specific framework, the Balanced Scorecard approach.
Following the literature, two case studies are proposed to
test what the application of the Balanced Scorecard. Indeed,
a case study approach is favored in a process of exploratory
research (Sushil, 2000). Also, since knowledge measurement
implies both socio-technical and organizational aspects, it is
important to place emphasis on issues of ownership,
socialization, internalization, etc. A case study also enables
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an inductive approach that helps identify the variables that
affect the research object; here the measurement of
knowledge management. The case studies take place in two
distinct organizational contexts that illustrate two different
types of KM initiatives. To prepare them, the data collection
was elaborated on completed projects through interviews
with project participants. The results summarized in this
paper are based on verbatim transcripts of these interviews.

Literature review

Part 1: Measurement frameworks

Literature about KM addresses the measurement issue in a
differentiated way. These differences are mostly due to the
profile, experience and disciplinary field to which belong
those who express solutions to it (Hanley and Malafsky,
2004). Thus, all proposals aiming for the measurement of
KM, within an organization, can be grouped into three main
approaches. A first one in which the focus is on metrics, a
second one in which the focus is on methodological aspects
and a third one that prioritizes measurement models. In the
first approach, various authors propose "metrics" that enable
to establish the level of knowledge within an organization.
Those metrics enable to find a characteristic or a condition
of the organization. No processing measure is seen between
an initial state and a final time. In this respect, it favors a
static vision.

In the methodological approach, it is critical to consider
steps that can lead to the assessment of knowledge (Hanley
and Malafsky, 2004; Chamorro and al 2003.) This is in fact a
more relevant way to establish a measure, but in practice
cannot be done without setting first objectives and goals.
Consequently, the approach and the measurement of
knowledge cannot be taken as a simple process of
calculation of “metrics", hence the need for a systematic
approach. Although they are relevant, methodological
approaches only apply to the conceptual framework of the
measurement approach. These steps do not enable to
establish the necessary links between project activities and
benefits. As to the measurement models, several are
distinguished. They can be classified as economic, systemic
or strategic in nature. On this basis, various syntheses and
categorizations are established. Table 1 below shows the
parameters on all approaches.

Table 1: Perspectives on KM assessment

Metrics Methodological Model
Based based Based

1-Customer Focus (ex: | 1- What is the | l-Input-Ouput

2-Balanced Scorecard

measures tell us
and how should we
change?

market share, customer
lost, annual sale per
customer, etc)

2- Human Capital (ex :
number of employees;
number of managers;
revenues/employee)

3- Financial Focus
(ex : total assets; total
assets per employee;
profits per employee)
4- Process Focus (ex :
processing time;
quality  performance;
IT capacity/employee)

business objective?
2-  What KM
methods and tools
will we use?
3- Who are the
stakeholders?

4- Which
framework is the
best?

5- What should be
measure?

6- How should we
collect and analyze
the measures?

7- What do the

3-Economic Value
Added (EVA)
4- Net Present Value

Although they are all relevant, these categorizations remain
difficult to operationalize. They certainly indicate what
needs to be done, however, no precise indication is provided
to determine from which measurement the calculation of
metrics is done, or of what is the nature the data to be
entered. Given the nature of KM, identifying a measurement
model requires meeting a group of criteria. Indeed, the
following aspects should be taken into consideration to
measure the impact of knowledge management: a) - Include
both qualitative and quantitative metrics; b) - Take into
consideration both financial and non-financial dimensions ;
¢) — Specifically localize on what organizational level is the
measuring of the impact and effects focused ; d) - Recall the
purpose and objectives pursued; e) - Distinguish relative
flows and stocks dimensions; f) - Set changes in the
practices of organization members involved in the project ;
g) - Reveal improved or optimized results obtained
following the project.

Part 2: The Balanced Scorecard: a suitable model for
Knowledge Management assessment in an engineering and
manufacturing environment

In the literature, various authors suggest that the Balanced
Scorecard approach (Kaplan and Norton, 1996) meets
several of the aforementionned criteria. Indeed, the
Balanced Scorecard (BSC) is a framework which takes into
account several dimensions. The emphasis is placed on 4
perspectives, namely: customer, finance, internal processes,
learning and growth. Based on this architecture, Kaplan and
Norton (1996) stress that the financial results are only a
consequence of the other elements. This complementarity
between these 4 perspectives makes it possible to ensure a
multi-factor approach to performance measurement.
Moreover, the BSC integrates categories that are both
internal and external to the organizational system under
study. Finally for each dimension, it is possible to identify
both qualitative and quantitative metrics. For measurements
relating to customer satisfaction are rather of qualitative type
whereas with regard to financial results, metrics are
typically of a quantitative nature. For managers and
researchers, the BSC offers many advantages in terms of
measurement of the performance. It is also applicable at
different organizations levels, namely: within business
units, projects or the organization as a whole. The fact that it
is non-prescriptive, the Balanced Scorecard can be adapted
to various industries and sectors (private, public, service
oriented, manufacturing, etc.). With this in mind, it becomes
important to specify under which conditions the BSC
framework will be applicable in a context of KM
performance assessment.

Chen and al. (2005) adapted the BSC for KM purposes.
Starting from the work of various authors (Nonaka and
Takeuchi, 1997; Alavi, 1997; Liebowitz, 1999; Chen and
Wu, 2001), Chen and al. (2005) established that the process
of KM can be declined in 4 core activities, namely: 1-
creation, 2- conversion, 3- circulation, and 4 - completion.
These processes are used as substitutes for the four initial
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ones proposed in the original Norton and Kaplan model.
Conceptually, the proposal made by Chen and al. (2005)
summarised in Table 2 adapts the BSC so that it can answer
the specific needs of KM performance measurement.

Table 2 : The Balanced Scorecard model adapted by Chen
and al. (2005)

Balanced Scorecard | Balanced Scorecard Questions
perspective adapted by

(Norton et Kaplan) Chen et al. (2005)
Growth and learning Creation What competition
perspective advantages are emerging?
Internal process Circulation Is KM operating
perspective effectively and efficiently?
Customer Conversion Is KM satisfying user
perspective needs?
Financial Completion How does KM look to
perspective management?

Another adaptation of the BSC for KM performance
assessment has been proposed by Wu (2005). Here, a more
qualitative and integrated approach is adopted by associating
on the one hand aspects relating to the organization (human
capital, customer capital, organisational capital) and on the
other hand operational dimensions of the BSC (finance,
process, learning, etc). This combination makes it possible
to distinguish elements relating to KM as a stock (all aspects
concerning organizational capital) from the dynamic aspects
relating to the transformation from stock into flow. Table 3
summarises the adaptation developed by Wu (2005), which
proves to be very relevant in a non-commercial
organisational context, because it is not necessary to have
financial or quantitative data to obtain results.

Table 3 : The Balanced Scorecard adapted by Wu (2005)

Human Organizational Customer
Capital Capital Capital
Financial What are the | What are the | What are the
perspectives | benefits of | benefits of | benefits of
Financial human capital | organizational customer  capital
benefits on  corporate | capital for | for corporate
financial corporate financial
performance? financial performance?
performance?
Customer What are the | What are the | What are the
perspectives | benefits of | benefits of | benefits of
Customer human capital | organizational customer  capital
benefits on internal and | capital for | for internal and
external internal/external | external
customers? customers? customers?
Internal What is the | What is the | What is the value
process value chain | value chain | chain management
perspective management of | management of | of customer
Value chain human capital? | organizational capital?
capital?
Learning What are the | What are the | What are the future
and growth | future future development  and
perspective development development directions of
and directions | and directions | customer capital?
of human | of
capital? organizational
capital?

Forstenlechner and al. (2009) also make use of the BSC to
measure the results of an initiative of KM in a law firm.
They underline the benefit searched by the firm, namely: 1)
- to promote the training between lawyers; 2) - to identify

the best practices; 3) - to diffuse knowledge within the
organization; 4) - to increase innovation; 5) - and finally to
control costs. Starting from these objectives, four specific
dimensions related to the firm are substituted for those of the
initial method, namely: lawyers, organisational culture,
process interns and finances as summarised in Table 4.

Table 4. Balanced Scorecard adapted by Forstenlechner
and al. (2009)

Balanced Balanced Metrics
Scorecard Scorecard
perspective adapted by
(Norton et Forstenlechner
Kaplan) and al.
Growth and | Culture eand | -Standardisation
learning organisation -Commitment of lawyers
perspective -KM organisation
-Innovative thinking
Internal Internal -Quality
process process -Transfer of knowledge
perspective -Development of
knowledge
Customer Lawyers -Usage
perspective Internal -Satisfaction
customers -Efficiency
Financial Finance -Productivity
perspective -Cost and performance

On the basis of metrics and these dimensions, the data-
gathering made it possible for the authors to establish
causality relationships between the 4 levels. Thus,
dimensions related to culture and organization, by means of
standardization processes, affect the quality and the transfer
of knowledge, indicators connected to internal processes. In
the same way, commitment of lawyers and innovation
influence the development of knowledge; this affects the
transfer of the knowledge. Thus, the 4 indicators of
dimension culture and organization affect the three
connected to internal processes. The latter influence the
indicators relating to lawyers, namely the use of knowledge
made available and their effectiveness to work: what
contributes to their satisfaction. Consequently, by the means
of the indicators and collected information, dimensions
culture and organization, internal process and lawyers are
interrelated. Finally the 3 indicators relating to the lawyers
who are the use of knowledge made available, the
effectiveness and satisfaction have an impact on the
performance, the productivity and the costs: indicators
connected to financial dimension. It thus prevails a series of
interrelationships connecting dimensions the ones to the
others by the means of the indicators selected.
Consequently, the authors prove that the KM initiative made
it possible to reach the targets. The approach thus consists in
establishing a link between causes and their consequences.
These causality relations are established based on the
indicators. As a whole, various authors propose approaches
relating to the evaluation of the measurement of the benefit
related to the initiatives of knowledge management. In the
following pages two case studies are presented in order to
illustrate the advantages and limitations of both these
adaptations of the BSC model to measure the performance
of KM projects.
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Case study 1: Knowledge management in an engineering
research unit

This case relates to an industrial research Chair in which
various researchers took part. One of their area of activity
focuses on solutions of optimization and streamlining of
business processes. It should also be noted that a research
Chair is a unique place to pursue the practice of KM,
because all the activities and procedures that characterizes
KM can be studied: i.e. creation, codification, generation,
transfer, and application. As part of their mandate, a group
of three researchers got to work on problematic of
identification of market segment on a three-year period, so
that the industrial partner could develop a competitive
advantage. The three researchers worked on this mandate at
different periods, coming across different obstacles,
challenges and issues.

Based on the progress of this initiative that has an informal
approach to KM, the Chair wanted to know, from the actual
benefits in terms of knowledge development, transfer and
creation. The proposed evaluation did not cover all
employees, only the coordinator and researchers who
participated in the period of 3 years project only. The BSC is
the model chosen for this case study, for the reasons already
given in this text. Wu’s adaptation (2005) is the one chosen,
partly because a data collection by interview is privileged,
and also because the actual impact is emphasized: what
constitutes the objectives pursued by the chair. To evaluate
this impact, the analytical framework proposed by Wu
(2005) was chosen and the results are presented in Table 5
below.

Table 5: KM benefits of case study 1 based on Wu’s model

Human Capital Organizational Customer
Capital Capital
Fees paid by the | Chair’s Discovery  of
Financial customer infrastructure other needs
Perspective Remuneration of | enabling to | Generation of
benefits the searchers | generate income | additional
based on results Increasing  the | income
value of its assets
By meeting the | Search Does not apply
Customer challenge of this | infrastructure
Perspective mandate, need to | with various
benefits master the Data | experts
Mining software | Informal
Development of | conversations
the expert report | uplifting new
solutions
creativity
Manage Modification of | Development of
Business software tools the plans of work | procedures
Process Developed Setting up of | adapted to solve
Perspective expertise organizational new issues
benefits Modification of | memory Adaptation
the procedures abilities
Development of
solutions
Learning about | Reinforcement of | Exploration of
Learning and | the market | knowledge in | results obtained
growth constraints engineering in other fields
perspective Resolution  of | mathematics and for other
benefit the issue by customer types
simulation

Table 5 suggests the benefits that the project participants
experienced. Starting from the mission of the organization,
we find that in any context of problem solving produces
knowledge in many ways, from the theoretical framework.
They accumulate and create a pool of solutions that would
be useful to all those who gravitate around the Chair. As
stressed by the coordinator, "the fees being paid are to me
the best indicator of outcome." Incidentally on the basis of
those results, the following conclusions can be drawn: in
terms of human capital, profits are present at all levels
(financial, customer, process and learning). In passing,
human resources involvement which is mobilized in a KM
initiative is estimated to help generate positive spillovers.
Concerning the organizational capital, valuing what the
Chair already earns is a cornerstone for its development.
Indeed, for one participant, “being confronted to real
organizational issues has allowed me to develop knowledge
in related fields to mine, including performance analysis, in
order to better calibrate the solutions developed." Thus, in
both financial and internal process levels, the practice of
KM helps generate more business volume for the Chair,
which coincides with the position already expressed by
various other authors for this purpose ( Andreeva et al, 2012;
Carlucci et al, 2006; Massey et al, 2001).

At the customer capital level profits also exist, and one of
the reasons for this relates to the mission of the Chair, which
is to produce applied knowledge for the industry. On this
basis, focusing on specialized knowledge to meet customer
expectations contributes to the development of internal
skills. This capacity is fueled by the accumulated knowledge
the Chair already has. This first evaluation of a non-
formalized initiative, based on this adapted BSC , can be
made at several levels: a) - the applied research field, mostly
in engineering and more particularly in its management,
would do well to formalize procedures for sharing and using
knowledge; b) - such an institutionalization of the procedure
of knowledge production would result inter alia into
developing an ability to find new contexts for the
application of knowledge and developed solutions within the
Chair; ¢) — coming into contact with the real needs of
customers also contributes to innovation and creativity
through adapted solutions This enables the organization to
reach its goals and to demonstrate, to some degree, the
relevance of a systematization for KM, even for an entity
such as a Chair that does not work in the private sector.

Nevertheless, this profit-measuring approach is limited to
the participants’ impressions. It is necessary to evaluate
various cases in different contexts of the Chair, not only to
obtain a variety of cases as advocated in qualitative research,
but also to obtain an overcrowding wealth of situations
(Hlady-Rispail, 2002 Sushil, 2000).

Case study 2: formal knowledge management approach in
the manufacturing sector

The company named “Bois-Franc” for confidentiality
reasons specializes in the manufacture of custom natural
wood furniture for the Canadian and U.S. markets.. Even
though their products are sold in luxury or high-end market

I JERTV6I SO50568

www.ijert.org

1032

(Thiswork islicensed under a Creative Commons Attribution 4.0 International License.)



Published by :
http://lwww.ijert.org

International Journal of Engineering Research & Technology (IJERT)

I SSN: 2278-0181
Vol. 6 Issue 05, May - 2017

segments, sales are suffering. To improve its competitive Make sure that | months between exchanges

position, the company decided to develop a knowledge ;2fisﬁ‘§r5 are Xl‘zl:rﬁeve of g:z:slol’ers and 22;’;’;‘:“ ag;ﬁ:

transfer initiative through external consultancy. The mandate Give the | distributed Specific and the

for the consultants was to develop a set of solutions, one of incentive to the | compared with | meetings for the | technicians in

which would focus on a new approach to market employees the profits | agents ~ who | charge of the

segmentation strategy, in order to precisely determine the iﬁ;ﬁgszes’ the Fggquenggf ﬂc:i ?Ifa\;elz(l;ped the z}y:rtl?;l

.. . . . : y u

locahtle.s or regional markets in which Bois- Franc should productivity solution on an | Specific satisfaction  of

devote its efforts and its resources to generate add value. individual basis | meetings for the | the employees

This formal KM initiative represents a transfer of knowledge and groups | technicians in contact

between two entities, one internal and the other external. Number of directly  with

. . . .. , orders  before customers,

The impact is measured in the receiving company’s and later because the rate

developed knowledge. Given the formal characterization of of answer of the

the project, the adaptation of Chen et al.’s Balanced customers s

Scorecard (2005) is used. On one hand enables to take into growing
Satisfaction of

account the transfer aspects and those related to the technicians

organizational performance on the other hand. The collected of the system

and processed information is cosigned in Table 6. towards  the
solution

Table 6 : KM benefits based on Chen model _ _ Completion o
Creation - Is the KM project accomplishing its goal and contributing value to the
. izati 9
Is the KM project improving its knowledge and services and preparing for Objectives Acﬁffiig:anon a3 WI\IZZE{CS Benohits
potential challenges? -

Objectives Activitics Motrics Benofits Induce a | Mapping of the | Gap  between GlobAaI report of

> growth of | new segments | the number of | the increase of

Identify Collect and data | Number of | Employees able oints of sale b income | new  markets | the number of
specific reconciliation variable to identify new p . : Yo . .

b F . trained " Contribute to a | Identification of | Growth rate of | points of sale on

]SS? g.ll?ien $ of; § ses;l(;g ;?S raéne £ th ;ilgme; s growth of sales. | points of sale | the new markets | the = American

u it a|w K 1e d.lflfm ert ot the K arel d Reinforce a | First contact | held from the | market.
competitive WOTKErS Hiteren nowledge growth of the | with relays | solution Discovery  of
advantage Leamning how to | scenarios of | between the volume of | Sessions of | Time required | the segments of
Pull of the | addressrequests | segments employees  of roducts debricfine with | to reach the | which the
lessons for | Simulation on | Level of | the different p ’ & . .

. . Enhance  the | developers information on | management
Bois-Franc patterns refinement  of | units. brandi C lati £ th had not thousht

et strategy raw data Shared randing ompilation of | the new ad not thought.
mar Market Kknowled Increase the | the  customers | segments Increase of the
tar :? | of th bntow cdge number of new | database and | Availability of | demand of the
potential o " ¢ © vxieen d customers. their information products which
new segments flﬁn ployees aﬁ expectations about the new | is translated by
d ¢ loned Viho Elaboration of | customers a variety of the
elv et'ope e specific design Number of new | ranges given
Ciroulation™ solution developed that the market
) er}l ation : o designs concerns
Does the KM project create, deliver and maintain its knowledge and custom-made
services in efficient manner? orders

Objectives Activities Metrics Benefits Increa.se of
Promote  the | Weekly Number of | Training income.
diffusion meetings meetings  and | sessions fo use Based on Chen et al.’s adapted Balanced Scorecard model
Encourage the | between themes the developed
assumption. developers and | discussed with | model. (2005), Table 6 shows a good amount of results. 1 -
Modify the | field workers. | regard to the | Satisfaction of Designing activities have effectively enabled a transfer of
behaviors. Continuous solution. employees the developed solution within the company Bois-Franc. This
Control the | supervision of | Time passed by | about the SRR

: . transfer was made thanks to socialization and
remedy to | the agents. developers  to | solution in o i
change the | Training courses | supervise field | terms of externalization, as advocated by Nonaka and Takeuchi
internal process | Test of the | workers  and | development of (1997). 2 - Movement activities also generated tangible
solution ]‘i;herg q market potential profits, because the 3 employees indicated (market
umoer At development agent, computer technician and managers)
access of the X R .
informative have appropriated the new segmentation solutions, thus
supports ~ with enabling Bois-Franc to improve its knowledge of the market
]S:Ohmon- i in one hand and to give access to knowledge in the other
e hand. Conversion activities show embryonic results, based
serve new on indicators that were selected and comments that were
segments gathered; it is difficult to establish the impact for certain. It
~ Conversion : ) ) is at the completion level, which corresponds to the
Are the knowledge and services provided by the KM project fulfilling the achievement of the final objectives that proﬁts are the most
nneds of the user community? . ? .

Objectives Activities Metrics Benefits persuasive. Indeed, the statement about .the improvement of
Make sure that | Monthly  user | Activity of | Training organizational performance results is very clear; as
the employees | evaluation  for | exchange sessions of emphasized by participants, they are often related to the
use the solution | the first 3 | informations information knowledge transfer’s initiative
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CONCLUSION

The BSC represents a viable option to establish the impact
of KM initiatives on organization. The flexible and
adaptable character of the Balanced Scorecard enables it to
be used in different contexts (manufacturing company,
Research unit) and for different kinds of initiatives.
Moreover, it can be used as much for qualitative as for
quantitative analyses.

Nevertheless, many dimensions are not taken into
consideration. For example, the timescale is not taken into
account. The effects observed 3, 6, 12 or 24 months after a
KM initiative are different from one period to another: this
makes this mode of operationalization essentially static,
while KM is a dynamic phenomenon. Furthermore, the
behavioral aspects that emphasize ownership that
individuals adopt to integrate new ways of doing, like
knowledge sharing, its distribution or its combination are
not taken into consideration, but it is through ownership that
the short, medium and long term effects can be appreciated.
Incidentally, implementing a KM initiative reflects a will
and a strategy of organizational change. In this context, it is
therefore appropriate to stress a few ideas for future
consideration, including:

- Whom the question of profits should be asked for?

- Establishing the situation before initiating, as well as
establishing the differences between the situation before and
after.

- What should lead to integrate an audit of the status of
knowledge management before any measurement approach.

Moreover, it would be relevant from the BSC model to
determine a complementary framework partner who would
enable an understanding of the impact, while still preserving
the multi-criteria aspect.

Also, it seems that in an input-output logic, the emphasis is
on more on the outputs and less on the outcomes. This
dimension appears essential to us, because they are the
benefits, effects and impacts generated by the knowledge
management initiatives looked for. It is therefore necessary
that a measurement framework to develop could take this
aspect into consideration. We believe that efforts related to
future research should pay a special attention to it.
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