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Abstract. We consider social networks as artifacts that @t of
organizations. The relational capital value of @ialonetwork represents a
contribution that should satisfy demands whichameducted by social entities.
It is not always possible to capture this value aiccounting systems of
organizations because it is almost invisible in wantional forms of
information systems. There are several evaluatiodets, but there is a lack of
models for evaluation of relational capital thatmtvne techniques derived
from social network analysis of organizations. BNARE, short for “Social
Network Analysis and Reengineering Environment'a iproject that has been
developed in recent years with engineering artfatd represent social
networks, and allows researchers to design andl lbedl scenarios for social
networks relational knowledge discovery. We prop@&¥ARE RCO as a
model to evaluate the relational capital of orgatians.
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1 Introduction

In the field of organizations, human capital, rnelaal capital and structural capital are
essential knowledge of organizations. Byman capitait is denoted the knowledge,
skills and experience of individuals [1]. It is wrdtood bystructural capital the
procedures, processes and internal structurecomditibute to the implementation of
the objectives of an organization [1]. Finally, ttedational capitalis the value of
social relationships in a given organization thantdbutes to achieve its objectives.
I.e. the value of internal and external relatiopstof an organization [1].

The intangible value of the organization iseated from informal, noncontractual
activities that help build business relationshipsd acontribute to operational
effectiveness [2]. From these noncontratual adtizit can result intangible
deliverablesintangible deliverablegan be seen as knowledge and benefits extended
or delivered by an individual or group, that ar@ecantractual but still have value for
the organization. The combination of all intangshlef an organization, i.dwuman
structuralandrelational capital is calledintangible capitalor intellectual capital[3].
The value of intangibles can be difficult to idéntihrough financial transactions and
the use of nonfinancial indicators is a way to juevintellectual capital measurement



[3]. It is not always possible to capture intelledtcapital in accounting systems of
organizations because they are almost invisibleomventional forms of information
systems [3]. Also, there is a lack of standard iretfor relational capital evaluation
of organizations [4].

Social network systems identify existing relas between social entities and
provide a set of automatic inferences on thesdioaks promoting better interactions
and collaborations between these entities. The SERAghort for “Social Network
Analysis and Reengineering Environment”, is a prbophat has been developed in
recent years. It has engineering artifacts to sepresocial networks [11] and allows
researchers to design and build real scenarios starial networks relational
knowledge discovery [10, 12]. In this paper we @ SNARE RCO as a model for
evaluation of the relational capital of organizato

This paper is organized in five sections. $ec® overviews intellectual capital
evaluation challenges. Section 3 proposes the SNARE model as a way to
compute the relational capital value of a giveraoigation. Section 4 shows a sample
of computed interaction relational scenarios usshARE RCO. Finally, Section 5
presents our preliminary conclusions.

2 Intellectual Capital Evaluation Challenges

There are still three basics challenges associaitbdintellectual capital (IC) [7], in
essence how can we: value (measure) intangiblashietter way; create more value
(i.e. invest and manage) from intangible capital] aetain more (conversion) of this
capital? These questions are still a challenge yMatams and Michel Oleksak [3]
argue thatln Europe and Asia, a number of tools have beerated by governments
as part of competitive initiatives to help trainintanagers in small and medium-sized
enterprises (SMESs) so that they can leverage thmiwledge capital’ However, to
date, there is no dominant model for intellectuapital assessmer{8]. Also,
Zadjabbari argues thattere is a lack of standard metric method to meashis kind
of knowledge and ass&f{d].

Measurement can be seen as a result of obEmwahat quantitatively reduce
uncertainty. A reduction, not necessarily elimioatof uncertainty will suffice for a
measurement because it is an improvement of priowledge [5]. Even when some
amount of error is unavoidable, it can be an imprognt on prior knowledge of a
system [5]. There are strong mathematical foundatfor considering measuring this
way. A measurement doesn’'t have to eliminate uatsyt [5], for that we consider
the measurement definition from Hubbard §uantitatively expressed reduction of
uncertainty based on one or more observatiof&§”

An overview of intangible measuring theories ¢ found in [8] and also in [9].
According to Sveiby the main problem with measuneh®ystems is that it is not
possible to measure social phenomena with anyttioge to scientific accuracy [8].
All measurement systems have to rely on proxiesh @s dollars, euros, and other
indicators [8]. The common reason for measuring r@parting is to improve internal
performance, i.e. management control. However,pttodblem is that people do not
like to be measured [8] and there is no standaedléctual capital measures/metrics



because every company needs a unique understaodimigich intangible assets are
really valuable for the organization [3]. Some lo¢ indicators are financial but it is
possible to use nonfinancial indicators to provitte most basic parameters for
intangible capital. Depending on the nature of hisiness there are hundreds of
indicators, the most important question for the agr is how to choose the
appropriate ones to build a unique performance ureagent system [3]. In the
current business performance methods, e.g. Eurogeamdation for Quality
Management model [6], or Skandia model [13], mdagundicators are not standard
and are not widely used in organizations, althoughsome models, the real asset
values of different types of intellectual assetsrawt clearly defined [4].

There are several intellectual capital evaluatiadels. However, there is a lack of
models to evaluate relational capital that combitezhniques derived from social
network analysis with organizations. One reasontfis may be the division of
organizational knowledge assets in three areasahurapital, structural capital and
relational capital. That is, the separation of ¢h&ctors assumes that the relational
capital is independent of human capital and strattcapital. But in fact, it is not.
The challenge is to find a unique metric to evautte relational capital of an
organization starting from the analysis of its aboetwork and including assessments
of human and structural capital.

3 A Model to Evaluatethe Relational Capital of Organizations

We consider social networks as artifacts that aré gf organizations, then, the value
of a social network represents a contribution tisgaa givendemand This demand
is conducted by its social entities. In this setise,value of a relation reflects the link
between a thing (a good or service) and the twiabkeatities that are connected in a
given context. Then there is an offer made [8oaial Entity produceand a demand
from a Social Entity consumeConsider Figure 1 a). In a given contgxthe social
entity A has aonsumerole (Rc) and social entity B plays the rolepodducer(Rp)

of a given good or service. In this case, the gmoservice can be tangible (t) and/or
intangible (i). The valuer of the good or service provided by the socialtgri is
formed from thedemand l.e. from the satisfaction that the good or sarnepresents
to the social entity Aonsumerlin a given context, there is a function to conepitie
connection relation value between social entitynd aocial entity B.

Naturally, the social entity B can assume asoamer role and the social entity A
can play a producer role. In a dyad, the roles bmyommutative and Figure 1 b)
depicts this fact. ®b represents the value of connectiSncial EntityA — Social
Entity B, and \ba represents the value of connect®aocial Entity B- Social Entity A
So, to identify and assess the relational capitadroorganization it is necessary to
identify the value of relations among its socialitees which are social network
members. Even when a social entity is an isolatieno the organization network, it
holds tangible (e.g. goods or services) and/omgitde (e.g. competences or skills)
value which can stimulate future connectiodenfandy thus contributing to the
whole relational capital value of the organization.
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Figure 1: RCO Supply and demand relation logic

The aim of measuring and evaluating is to redueeuticertainty of th&elational
Capital Value (RCV) of a given social network based on one or moremfasions.
To observe and evaluate the RCV of a given orgénizaour model proposes three
kinds of assessment inputs: organizational, netwarksocial entity. These inputs are
dynamic, i.e. defined by the observer. In subsac8d we describe the process of
classifying these inputs, and in subsection 3.2escribe the method to evaluate the
relational capital of an organization, i.e. howctonpute the organization RCV.

3.1 Classifying parameters

It is necessary to define a set of parameters, lyaf@eganizational Valuable Factors
(OVF), Network Valuable Factors (NVF) and SociatiBnValuable Factors (SEVF).
These are factors that depend on the target om#onz For each factor, a weight can
be defined according to its importance. These weighe multiplied by the values of
the parameters. OVF, NVF and SEVF weights rangeslefined by the observer. To
illustrate the following examples we consideredgh¢s ranging from 1 to 5.

Organizational Valuable Factors (OVF) are attributes of the organization that may
contribute to the evaluation system. The definitodrthose attributes in accordance
with the objectives of analysis should be performeg the observer (e.g. a

management expert). However, to illustrate the epfjove include three intellectual

capital properties: number of active customers; lmemof partners; and number of

brands. Table 1 exemplifies the applied system @ifjiats and the calculation of its

total (OVF).

Table 1 Organizational Valuable Factors

Organizational Valuable Item Value Weight
Number of active customers 275 1
Number of partners 15 5
Number of brands 4 5

OVF =412500  (275*1)*(15*5)*(4*5)




Network Valuable Factors (NVF) are properties of the organization network. These
properties can be derived from classical analydissarial networks. Two key
characteristics of a network are size and density,to illustrate this example, we
chose different combinations of these values (SableT 2). Sizeis measured by
number of nodes: if there am nodes, then the maximum possible number of
undirected links i (n-1)/2. We considered = 200.Densityis the proportion of ties

in a network relative to the total number possible.

Table 2 Network Valuable Factors

Network Valuable Item Value Weight
Size 19900 1
Density 0.32 5

NVF = 31840 (19900*1)*(0.32*5)

Sacial Entity Valuable Factors (SEVF) are properties that are assigned to each sotig).e
The observer can use properties from classicalysisabf social networks such aentrality
indegree centrality outdegree Also, must be considered human capital properfiégese
properties are role dependent and they result fstirar previous organization analysis such as
questionnaires or other evaluation techniques. défanition of those properties should be
performed by the observer in accordance with thjeatives of analysis. However, to illustrate
this application, we considered 5 human capitalperties: analytical problem solving,
creativity and innovation, problem diagnosis andutson, technical expertise and time
management. Table 3 shows the filling propertiex@ss and calculation of SEVF for a given
social entity. At this stage the organizationdluwahle factors, network valuable factors, and
the social entity valuable factors were computealwNve have to define a weighting system to
compute the relations value. For this it is neagssadefineRelation Type Values (RLV) and
Relational Levels Values (RLV). These relations must be actionable for obseraftes the
results are disclosed. To illustrate this, we clkobso types of collaborative relations as
described in Table 4. These questions were exttdiaten Cross [14] and for each relation type
between two social entities, we defined values @oubed to compute the dyadic relational
capital, and, finally, relational levels classificm. A relational level is a classification to
characterize the proximity between two social egit The average valu®égula) can be
assumed by default. However, the link level betwien entities can enhance the relational
capital of the organization.

Table 5 describes relational level values from foamework to be used in order to
compute the dyadic relational capital.



Table 3 Social Entity Valuable Factors

Social Entity Valuable Item Value Weight

Network properties (np)
Centrality indegree (Absolute) 23 5
Centrality outdegree (Absolute) 16 2

np=147 (23*5)+(16*2)

Human capital properties (hcp)

Analytical Problem Solving 8 1
Creativity and Innovation 7 2
Problem Diagnosis and Solution 8 2
Technical Expertise 10 3
Time management 2 2

hep=72  (8*1)+(7*2)+(8*2)+(10*3)+(2*2)

SEVF=10584 (np*hcp)

Table 4 Relation Type Values

Relation Type Value

Collaboration/Information relation type 2
E.g. “From whom do you typically seek work-relatatbrmation?”

Collaboration/Problem solving relation type 1
E.g. “Who do you typically turn to for help in thimg through a new
challenging problem at work?”

Table 5 Relational Level Values

Relational Levels Value

Very near
Near
Regular
Far

Very far

PNwdo




Finally, to allow calibration processes, our systedefines four weights:
Organizational weight (Ow); Network weight (Nw); Social entity weight (SEw);
andRelational weight (Rw). These weights are used in the RCV formula. Seé@(1)
the next section.

3.2 Evaluating relational capital

The Relational Capital Value (RCV) of an organization is computed according the
formula:

RCV = Ow = OVF + Nw * NVF + SEw * SEVFsum + Rw * RVsum (1)

(Ow= organizational calibration weight, OVF= organizational valuable factors product, Nw=
network calibration weight, NVF= network valuable factors product, SEw=social entities calibration
weight, SEVFsum=social entities valuable factors sum, Rw=relational calibration weight and
RVsum = relational value from all network connections)

Where:
totalOVF

OVF = 1_[ vOVI;  wOVI,; (2
i=1

(totalOVF = total of organizational valuable factors, vOVI = value of organizational valuable item and
wOVI = weight of organizational valuable item)

totalNVF
NVF = 1_[ vNVI; « wNVI; ©)
j=1

(totalNVF = total of network valuable factors, vNVI = value of network valuable item, and
wNVI = weight of network valuable item)

totalNP, totalHCP,
SEVF x) = Z vNP, * wNP,, | * Z vHCP, + wHCP,, (4)
n=1 h=1

(totalNP,= total of network properties of social entity X, totalHCP,= total of human capital
properties of social entity X, vNP = value of social entity network property item , wNP = weight of
social entity network property item, vHCP = value of social entity human capital item and wHCP =
weight of social entity human capital item)



totalSE
SEVFsum = Z (SEVF () (5)

s=1

(totalSE = total of social entities from the network and SE VF(sy= network and human capital
valuable factors from social entity s)

totalC

RVsum = Z (RTV. * (RLV, * SEVFsociaintityprogucer) ) 6)

c=1
V connection C ( Social Entity consumer » SOCIALENLItY producer )

(totalC = total of network dyadic connections, RTV, = relation type value of connection ¢, RLV, =
relation level value of the connection ¢, SEVFs,ciqi pnity proaucer = Network and human capital
valuable factors from connection social entity with role producer)

4. SNARE RCO simulated scenarios

To demonstrate the calculation of the relationgitehusing SNARE RCO model, we
have defined 7 relational scenarios based on tisesxe of three social entities.
These scenarios are depicted in Figure 2. We udbdRE Explorer [10-12] as a
simulation tool which implements our model in réiate. For each scenario, SNARE
Explorer computes the network RCV. The calculatibistory and the monitoring
graphic produced by SNARE Explorer are depictedrigure 3. In the 7 scenarios,
during the observation, we keep OVF (arrow #2), N@Row #3) and SEVF Sum
(arrow #4) constant. As we can see in Figure 3, nbhawork RCV (arrow #1)
evolution is strongly correlated with RV Sum ingedarrow #5). We also defined a
ratio between network relational value sums andseatities valuable factors sums.
In Figure 3, depending on the scenario this ratiobiservable and ranges from 0 to 6.
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Figure 2 Seven possible interaction scenariostohd
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Figure 3 Graphical evolution of RCV

5 Conclusions

To propose this organization’s relational capitasessment framework it was
necessary to research various methods of assesshiene are several evaluation
methodologies for studying aspects such as economgact or operational impact.
However, there is a lack of assessment methodalotliat combines techniques
derived from social network analysis with organizaal aspects and its relation with
intellectual capital. One reason for this may be tfivision of organizational
knowledge assets in three areas: human capitalctstal capital and relational
capital. That is, the separation of these factssumes that the relational capital is
independent of human capital and structural cafat in fact, it is not. So, from our
point of view, to evaluate the relational capithlam organization it is necessary to
combine metrics that derive from assessments ofahurapital and structural capital.
On the other hand, evaluating "intangibles" is hjesttive process of reflection and
depends on the focus of analysis. For this reasomst evaluation systems in
organizations focus on skills evaluation, e.g. exthg skills tends to be easier than
evaluating relations.

The key challenge remains: the need for aioglak capital evaluation system to
answer questions lik&Vhat is the value of this networRhis is not an easy answer.
Our research lead us to conclude that any metriagsessing the relational capital of
an organization should also include aspects of muoagpital and structural capital.
From the various organizational evaluation modedsfeund, they do not consider the
analysis of the organization from this integratetivork perspective.

From our point of view, to define the radatl capital of an organization a
system should combine techniques derived from boetavork analysis, with aspects
of organizational assessment, and must consideandignproperties from the social
entities intellectual capital.
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