Project Selection Directed By Intellectual Capital

Scorecards

Hennie Daniels, Bram de Jonge

ERIM REPORT SERIES RESEARCH IN MANAGEMENT

ERIM Report Series reference number

ERS-2003-001-LIS

Publication

January 2003

Number of pages

11

Email address corresponding author

hdaniels@fbk.eur.nl

Address

Erasmus Research Institute of Management (ERIM)

Rotterdam School of Management / Faculteit Bedrijfskunde

Rotterdam School of Economics / Faculteit Economische
Wetenschappen

Erasmus Universiteit Rotterdam

P.0. Box 1738

3000 DR Rotterdam, The Netherlands
Phone: +31 10 408 1182

Fax: +31 10 408 9640

Email: info@erim.eur.nl
Internet; www.erim.eur.nl

Bibliographic data and classifications of all the ERIM reports are also available on the ERIM website:

www.erim.eur.nl



http://www.erim.eur.nl/

ERASMUS RESEARCH INSTITUTE OF MANAGEMENT

REPORT SERIES
RESEARCH IN MANAGEMENT

BIBLIOGRAPHIC DATA AND CLASSIFICATIONS

Abstract Management of intellectual capital is an important issue in knowledge intensive organizations.
Part of this is the composition of the optimal project portfolio the organization will carry out in the
future. Standard methods that guide this process mostly focus on project selection on the basis of
expected returns. However, in many cases other strategic factors should be considered in their
interdependence such as customer satisfaction, reputation, and development of core
competences.

In this paper we present a tool for the selection of a project portfolio, explicitly taking into account
the balancing of these strategic factors. The point of departure is the intellectual capital
scorecard in which the indicators are periodically measured against a target; the scores
constitute the input of a programming model. From the optimal portfolio computed, objectives for
management can be derived. The method is illustrated in the case of R&D departments.

Library of Congress 5001-6182 Business

Classification 5201-5982 Business Science

(LCC) HD 38.7 Business intelligence

Journal of Economic M Business Administration and Business Economics

Literature M 11 Production Management

(JEL) R4 Transportation Systems

D23 Organizational behavior; property rights

European Business Schools | 85A Business General

Library Group 260 K Logistics

(EBSLG) 240 B Information Systems Management

240B Information Systems Management

Gemeenschappelijke Onderwerpsontsluiting (GOO)

Classification GOO 85.00 Bedrijfskunde, Organisatiekunde: algemeen
85.34 Logistiek management
85.20 Bestuurlijke informatie, informatieverzorging
85.20 Bestuurlijke informatie, informatieverzorging
Keywords GOO Bedrijfskunde / Bedrijfseconomie

Bedrijfsprocessen, logistiek, management informatiesystemen

Intellectueel eigendom, kennismanagement

Free keywords

Optimal portfolio, knowledge management, intellectual assets, knowledge capitalization.




PROJECT SELECTION DIRECTED BY INTELLECTUAL CAPITAL
SCORECARDS

Hennie Daniels™ and Bram de Jonge*

'University of Tilburg

Department of Information Systems

PO BOX 90153

5000 LE Tilburg

E-mail daniels@kub.nl

“Rotterdam School of Management / Faculteit Bedrijfskunde
ERIM institute for advanced management studies

Erasmus University Rotterdam

E-mail hdaniels@fbk.eur.nl

ABSTRACT

Management of intellectual capital is an important issue in knowledge intensive
organizations. Part of this is the compasition of the optimal project portfolio the organization
will carry out in the future. Sandard methods that guide this process mostly focus on project
selection on the basis of expected returns. However, in many cases other strategic factors
should be considered in their interdependence such as customer satisfaction, reputation, and
development of core competences.

In this paper we present a tool for the selection of a project portfolio, explicitly taking into
account the balancing of these strategic factors. The point of departure is the intellectual
capital scorecard in which the indicators are periodically measured against a target; the
scores congtitute the input of a programming model. From the optimal portfolio computed,
objectives for management can be derived. The method is illustrated in the case of R&D
departments.

Keywords: Optimal portfolio, knowledge management, intellectual assets, knowledge
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1. INTRODUCTION

“Knowledge is power.” Yet, managers still determine their strategies mostly on the basis of
financial indicators and measurement tools. The future investments of shareholders are
mainly determined by the short-term profitability of their shares. In genera there is little
attention for the effective management of strategic factors that are difficult to measure like
customer satisfaction, development of core competences and new knowledge. One of the
reasons is also the lack of tools that enable managers to take into account these factors and
define a balanced knowledge based strategy.

This is especially a challenge for knowledge intensive organizations (KI1O ‘s), since their
future performance depends only partially on profit figures. The type of assets in knowledge
intensive organisations varies widely, ranging from patentsin the case of research laboratories
to best practices on how to handle defaulters in the case of a law center. KIO ‘s share
characteristics that distinguish them from plants, the most important being the constant need
to develop new valuable knowledge (Daniels et a, 2002), (Mouritsen, 2001) and (Noordhuis,
2002).

Some KIO ‘s, like R&D departments, have a zero profit target since their core business is to
support business units with the realization of new products or new methods. The main value
driver of R& D departments is the development of new knowledge. New knowledge is mainly
developed by conducting projects in the front line of expertise, rather than projects that be
solved by routine methods right from the shelf. A K10 that focuses too much on the latter will
undermine the future potential of its intellectual capital. KIO's have a highly invariable
capacity, especially in the short run (Daniels et al, 2002). Knowledge workers possess a high
level knowledge and specific skills, and due to the complexity of their work it may take up to
a few years before new employees becomes fully productive. A downside of the invariable
nature of the capacity is that in times of increasing demand a shortage of capacity can easily
arise. Thisimpliesthat not all the projects be realized and a project selection tool is needed. A
genera set up for such atool, based on an intellectual capital scorecard approach is presented
in this paper.

The objective is not the maximization of expected return of projects, like in the traditional
project selection tools (Martino, 1995). Instead we focus on factors into account that stimulate
the development of intellectual capital such as the growth of new knowledge and
improvement of customer satisfaction.

2. INTELLECTUAL CAPITAL

There is no widely accepted definition of intellectual capital. The basic idea behind the notion
of intellectual capital is that it explains the difference between market value and accounting
book value. The difference is (in practice) always positive, because stockholders value a
company higher than an accountant does. This is not surprising since one of the basic
principles in accounting is the so-called prudence principle. The prudence principle states
that:

e Credits should not be valued higher then their true value;
Debts not lower then their true value;
e Results should not be flattened.

In practice, this means that valuations in books are always rounded off downwards. Another
common characteristic of conservative accounting methods is that all kinds of intangible
assets that are hard to make tangible, are not recorded in financial statements. These are
exactly the components that one tries to identify and quantify in intellectual capita
statements. Combined, these components explain the difference between market value and
book value. A structured way to define intellectual capital, subdividing it into severa
componentsis given in (Edvinsson, 1997):



Intellectual Capital

Human Capital Structural Capital
Relationa Capital Organizational Capital
Innovation Capital Process Capital
Intellectual Property Intangible Assets

Figure 1: Decomposition of intellectual capital into components according to Edvinsson.

For further explanation and discussion of the components the reader is referred to (Edvinsson,
et a, 1997).

In the next section we shortly summarize the most important methods to express the value of
intellectual capital. The valuation of components of intellectual capital is one of the inputs of
the project selection tool presented in section 4.

3. METHODSFOR MEASURING

Over the last decade some methods have been proposed to measure components of
intellectual capital. A comprehensive overview of the measurement models can be found in
(Sveiby, 2001a). A distinction is made between monetary intellectual capital measuring
models that express the value of intellectual capital in money, and non-monetary intellectual
capital measuring models that measure the intellectual capital in non-monetary ways. It is
common to distinguishes 4 categories of intellectual capital measuring methods (Sveiby,
20014) of which thefirst 3 listed are monetary:

Direct Intellectual Capital methods (DIC)
Market Capitalization methods (MCM)
Return on Assets methods (ROA)
Scorecard methods (SC, non-monetary).

For the scheme proposed here scorecard methods put together a better valuation framework,
because monetary methods only cover a limited number of intangibles (Bontis, 1998),
(Balantine et al 1998).

Scorecard methods became well known after introduction of the Balanced Scorecard (BSC).
Kaplan and Norton stated that managers need a multidimensional measuring-system to
support their decisions (Kaplan et al, 1996). This system should also be able to deal with non-
financial indicators, like product quality and customer satisfaction.

The difference between a BSC and intellectual capital scorecards (ICS) is mainly in the
business process that is being assessed. The balanced scorecard is based on the value chain
concept, while intellectual capital scorecards provide statements about the components of
intellectual capital (Sveiby, 2001b). The BSC groups its indicators in four perspectives; the
ICS considered here consists of five (Financial, Customer, Process, Human, and Renewal &
Development). These perspectives are based on the components of intellectua capital
mentioned previously.



All indicators on the ICS have a relative value. This is because the indicators are linked
together and thus interdependent. As a consequence the values of indicators cannot be
compared to previous values of the same indicators, or values of the same indicators in a
different branch of industry. The main purpose of providing an ICS is to improve the
visibility of intellectual capital of the firm, both for internal purposes and external reporting.
Information provided by the ICS should play an important role in management decisions
about the future development of the main value driversin KIO's. In this paper we propose a
method to implement a strategy to manage intellectual capital based on ICS and project
selection. We assume that the key activity of the organization is the realization of projects.
Not all projects can be carried out because of capacity constraints. We also assume that the
projects contribute differently to the development of the key factors on the ICS. The optimal
portfolio of projects will contribute maximal in reaching the targets of the ICS.

4. CASE STUDY

This section goes on describing the decision support tool for project selection. We also show
how the tool can be applied in an industrial R&D environment. Indicators and targets are
derived from the ICS. In the example presented here the most important are: reputation,
project size, new competence development, customer satisfaction and risk. The indicators are
periodically measured against a target. The target is the desired value of the indicator at the
end of the timeframe (e.g. ayear). If the actual value is (much) below the target, the weight of
this factor is increased in the model. The parameters of the projects are estimated by
management and experienced experts in the R&D department. They may frequently change
when different scenario’s or what if studies are performed. The final outcome of the process
is an optimal project portfolio. The portfolio is optimal in the sense that the resulting future
state is as close as possible to the predefined targets. It is not guaranteed that the targets will
actually be reached, since many of the parameters in the model are soft and capacity or risk
constraints may restrict the number of projects that can be selected. However, one expects
that any other portfolio would result in a state further away from the targets. The parameters
based on expectations and rules of thumb are set ex ante, the final result, however can only be
inspected ex post, at the end of the time frame considered. Below the operational steps to
complete the model are listed. The prototype is implemented in Microsoft Excel 2000.

Step 1: Input from ICS.
e Sdlect relevant indicators from the scorecard.
Theindicatorsin the ICS that are considered to be the most relevant for project

selection form the basis for the optimization tool. They aredenoted by 1, I ,, ...,
|, Infigure 2 an example of the indicators selected is given.

o Determine the actual and target values of the relevant indicators on a 5 point-scale.
Throughout the project, the same scale should be used to indicate scores. In our
studies we have chosen a5-point scale. An example of scores and targets are
depicted in figure 2.

o Determine the weight of each indicator on the scorecard in a 5-point scale.

The weight should depend on two factors. Indicators that are crucial for the R&D
strategy should get a higher weight factor. The second factor that should be taken into
account is the gap between the target of the indicator and its actual value. If this gap
is bigger than acceptable, the weight can be raised to improve the performance of this
indicator. Integration of the intellectual capital scorecard and the project selection

model can partially automate this process. The final weight of indicator |, is denoted
by «; .

e Compute the capacities of different areas of expertise in the period under
consideration.



Step 2:

Step 3:

Step 4

The limits on the availability of expertise determine the capacity constraints. We
assume that for each area of expertise a number of hours TC, is available during the
time period considered (figure 3).

The project parameters.

Estimate the contribution of each project to the different indicators.

For each project management should estimate the expected contribution of the project
to the indicators selected in step 1.The contribution of a project i to indicator | is

L. .
ij
denoted by:
Estimate the capacity-requirements for each project. This resultsin a capacity matrix
C.. ,thecapacity required for project i of type K .

For each project f, indicatesif the project isincluded in the portfolio ( £, =1) or not
(f,=0).

Constraints.

Capacity constraints:

The number of constraints depends on the number of capacities. Every constraint
states that the amount of capacity used should be less or equal than the total amount
available:

p.+xC, <TC
d i ik k

Risk constraints:
We assume that each project has a certain probability p; to fail. The probability can

be estimated using historical data and consulting of experienced engineers. The
natural risk constraint is that the probability that k or more projects fail is less then a
certain threshold. This can be mathematically expressed by:

f (BiPLy BaPoses B Pn) < &,

f, can be computed using the elementary risk factors p, see appendix A. Risk
factors are not taken account in the case at hand.

The objective function.
Determine the value of each project.
Thisis done by adding up the individual score of the project for each indicator:

V=) k.

We expect that projects with higher V; , will contribute more in realizing the targets

a the end of the timeframe.
Define the overall objective function.

TV = Zi ﬂi >k\/l '
here TV isthetotal portfolio value.
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Figure 2: Intellectual capital scorecard with weight-factors.

DEFEACSRA BA ~- KL LN @D T - - RrIEESM@ER, A E - BA-
W - -
7 S - D S N S B | ¥  — i T

E

r

Fepdzian d
Wnbrhrhep wrh carigman &
Frimimi o cuniormer 3
k] o
She ol pagE i

:

= ik
=
[

Sapprisd bf cus coTEEETCER (]
Chalargs d
Exerssl § Coveimr s fcan

Cemwrrmed gl v corepai genm 3 5 3 k] 1
Tuvkvdmgy wrm 1

==
-
(LY
(T

[T (T EN] ed [

et E.E:IE:-m;m-in o b
wn
h
i

|

o

] by repmni br TACh o] s

rd PO ] a1 1] P L] Wi Exid 15 T ] iy i P

. g 35 b XD H LR - 1] A0 SO0

|

%_ 1| il 1l ]| [} [lilas |
8

=

k1]

: i
B

£ :
ST R R T 5 I ]|
P N e e P L e L S L T

Ewarty | krd, i) I

Figure 3: Example of project scores and optimal portfolio.

In the case at hand of 6 projects 3 are part of the optimal portfolio with total value TV=197.
In practice it will be interesting to see which constraints are active in the optimal solution.
The corresponding elasticity determines the increase in the object function. In the example
presented, a slight increase in capacity of type A (500) would yield a higher value of the
objective function (TV=243). The actual value of indicators is continuously influenced by the
projects being carried out at that moment. Within the time frame circumstances change; old
projects will be completed, new opportunities may arise and capacity might leave or enter the
firm. Therefore, in the majority of cases, several steps must be repeated within the time frame
considered.



5. CONCLUSION.

In this paper a method for project selection based on intellectual scorecards is presented.

The program should serve as a management instrument to improve forward looking
information about intangible assets in knowledge intensive organizations. On the basis of the
outcomes of the program, management decides which projects should be carried out in the
time frame under consideration. The tool may also be used to guide acquisition of new
expertise.

6. REFERENCES.

Ballanting, J. A. ; Stray, S. (1998). A Compar ative Analysis of the Evaluation of Information
Systems and other Capital Investments: Empirical Evidence, in proceedings of the 6"
European Conference on Information Systems, ECIS, pp. 809-822.

Bontis, N. (1998). Intellectual Capital: An Exploratory Study that Devel ops Measures and
Models, Management Decision, 36(2).

Daniels, H.; Noordhuis, H. (2002). Management of intellectual capital by optimal portfolio
selection, to appear in proceedings of the 4™ International Conference on Practical Aspects of
Knowledge Management, Vienna.

Edvinsson, L. (1997). Developing a Model for Managing Intellectual Capital in Longe Range
Planning, 30(3), pp.320-321 and pp.366-373.

Edvinsson, L.; Malone, M.S. (1997). Intellectual Capital, Paitkus, London.

Kaplan, R.S.; Norton, D.P. (1996). The Balanced Scorecard; Tranglating strategy into action.
Harvard Business School Press, Boston.

Martino, J.P. (1995). Research and Devel opment Project Selection. John Wiley & Sons, New
York.

Mouritsen, J. (2001). Intellectual Capital and the “ Capable Firm” , in proceedings of the 4"
Intangibles Conference, New Y ork.

Noordhuis, H. (2002). Master Thesis, in Dutch, Tilburg University, the Netherlands.

Sveiby, K.E. (1997). The New Organizational Wealth. Berrett-K oehler Publishers, San
Francisco.

Sveiby, K.E. (2001a). Methods for Measuring Intangible Assets,
http://www.sveiby.com.au/l ntangi bleM ethods.htm, 18-5-2001.

Sveiby, K.E. (2001b). The Balanced Score Card (BSC) and the Intangible Assets Monitor —a
comparison, http://www.sveiby.com.au/IntangAss/BSCandlAM.html, 18-5-2001.

Acknowledgement. This research was sponsored by the METIS project of the Telematica
Institute, Enschede, Netherlands (www.telin.nl). We also thank Henk Noordhuis for the
implementation of the first prototype in EXCEL 2000


http://www.sveiby.com.au/IntangibleMethods.htm
http://www.sveiby.com.au/IntangAss/BSCandIAM.html

APPENDIX A: COMPUTATION OF RISK SCORE

The overall risk score of the project portfolio can be computed from the individual risk factors
of the projects. The probability that k or more projects fail can be written as:

fk(p11 pzv--pn) = ZH piH(l_ pi):

X=>k iex jex®

where the sum extends over the index sets of k or more elements. If we write:

P, =exp(r;)
1-p, =exp(o;).
We get:
ACHCEAEDILEORICEOIH
= > expR(X))

X>k
where R(X) can be computed for each subset X of {1,2,...,n}.
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