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Measuring the success of science parks by
means of a performance measurement system

Executive Summary

This paper provides an overview of a PhD project. The research was carried out between
2010 and 2014. The purpose of this research was to understand how to define success
(organisational goals) and consequently how to measure multi-dimensional performance
using a theory grounded performance measurement system (PMS] in a knowledge inten-
sive and multi-owner organisation, being a science park (SP). Moreover, it identifies a gap
between what is already measured and what SPs consider as being the most important
to measure. Furthermore, it proposes a common methodology which allows for customi-
sation of performance measurement tool according to the ownership models of SPs and
their strategic priorities. The research supports the hypothesis that the ownership model
of a SP is a key determinant of its appropriate performance measures.

The empirical part of this research consisted of two steps, first an exploratory part with
action research and second, a validation stage with survey research.
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Introduction

The literature assessing SPs’ success focuses mainly on evaluating on-park companies’
performance rather than SPs’ performance as independent organisations (see the literature
summary table in annex 1). Most of the academics used the matched sample approach to assess
the success of SPs which according to Charles and Uyarra (2010) is relatively methodologically
straightforward. Nosratabadi et al. (2011) demonstrate that measuring the performance of SPs is
a complex task and as they have evolved, it has become even more difficult. The uniqueness of
the SPs and their specicific characteristics make the performance measurement within the parks
a complex exercise.

In addition, there has been confusion within the literature and although many researchers talk
about performance measurement of parks, in reality, they carry out an evaluation exercise which
is a one-off analysis and not a continuous exercise carried out in collaboration with the
management of the park (EC, 2014).

Recently, mainly due to fragile economic conditions especially in Europe, SPs have had to prove
how successful they have been. They have to demonstrate to investors and funders, either public
or private, their ability to be financially sustainable in the current economic climate.

Furthermore, in the last 15 years the public sector, following the example of the private sector,
became increasingly interested in measuring its own performance and that of organisations in
which they have a financial interest (Thomas, 2006). Therefore, the public bodies’ expenditure
and consequently activities need to be transparent and effective.

Ad-hoc performance measures to assess performance of SPs have been used by the SPs
themselves. They used rather traditional indicators or operational indicators paying limited
attention to the role of knowledge within SPs (Hansson, 2004). Indicators related to internal
knowledge production within SPs have not been widely used despite the growing focus on
knowledge in the new economy. A few workshops and conferences were organised by the
International Association of Science Parks (IASP) and/or individual SPs around the subject of
performance measurement, however no common methodology to arrive at what to measure and
how to measure has been developed. Nevertheless, there seems to be significant advantages in
applying a common approach to performance measurement across international SP sector
community. For example, Luger and Dabrowska (2012) discuss developing metrics of success to
try to monetise the value of parks to the regional economy whilst Davies (2013) suggests using a
PMS to measure parks’ success.

A range of performance management systems has been developed over the last 30 years. All of
them have strengths and weaknesses (Striteska and Spickova, 2012; Garengo et al., 2005). In
general, the developed performance measurement models, although they have a clear and
extensive theoretical background, do not offer solutions or guidance on how an organisation
should design its own PMS. They do not point out what and how to measure and furthermore do
not propose guidelines for practical implementation at the operational level (Garengo et al.,
2005). Moreover, the existing PMSs are too general, they are not sector specific. It is evident that
each sector has got different characteristics and context and therefore different aspects of
business should be measured. The topic of performance measurement is still being explored and
there is an obvious need to investigate how theoretical models can be translated and tailored to
match the unique measurement needs of companies and other organisational forms (Striteska and
Spickova, 2012).

This paper encapsulates the outcomes of the action and survey research carried out between
2010 and 2014. The first part of the research (action research) helped develop a better
understanding of what a successful SP means to public, private and university owners as well as
client companies, i.e. what they consider as success factors for SPs and how to measure progress
towards these success factors. The outcome of the participatory work (search conference) was an
initial PMS which was tested and completed at the survey research stage.
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Furthermore, the survey research findings demonstrate that there is a significant discrepancy
between what the SPs already measure (what indicators they already use) and what they think is
important for them to measure (what they selected as KPIs for their organisations).

The research offers a distinct approach (a generic performance measurement system for SPs) on
how to measure multi-dimensional performance using a theory grounded PMS in a knowledge
intensive and multi-owner organisation, being a SP. Moreover, it proposes a common methodology
which will allow for customisation of performance measurement tool according to the ownership
models of SPs and their strategic priorities.

The research supports the hypothesis that the ownership model of a SP is a key determinant of its
appropriate performance measures.

The first part of this paper will discuss the strengths and weaknesses of the existing theoretical
frameworks (PMSs). Then, it will give an overview of the outcomes of the action research. The
last part will discuss the findings of the survey research and will introduce the final PMS for SPs.

1. Analysis of PMSs

According to EC (2014) performance measurement is an ongoing process of monitoring how well
or how poorly the organisation is doing in achieving its pre-established goals. It involves
continuous collection of the data related to:

- type of activities/resources used to produce outputs and outcomes (input)
- direct and immediate result of an activity (output)

- medium-term or long-terms achievements that result from outputs (outcome/impact)

Performance measurement revolution began in the 1980s and resulted in the development of new
conceptual performance measurement frameworks such as balanced scorecard, performance
prism, SMART performance pyramid, etc. (see table 1 below).

Taticchi et al. (2010) carried out a frequency of citation analysis of publications between 1970
and 2008. Their work can be considered as an update done by Neely in 2005. Kaplan and Norton
and the balanced scorecard came on the first position. This research outcome is not surprising.
In 2015 Savsar claims that balanced scorecard is the most commonly used performance
measurement tool. Neely (2005) claims that between 30 and 60 percent of firms have adopted
balanced scorecard in the US. This citation analysis does take into account titles of published
papers and not names of performance measurement frameworks. Moreover, this analysis was
done over the time period of 38 years therefore it is likely that older papers received a bigger
chance to be cited more than recent papers which talk about newer frameworks.

Based on the literature indications a weakness and strength analysis of the most popular PMS is
proposed below:
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PMS

Strenghts

& 1aspP
Weaknesses

Performance
measurement matrix

Keegan et al. (1989)

- Shows what the measures could look like

- customer related measures are included on
the framework

- gives some information about areas of
performance to consider when designing a PMS, helps
define goals

- simple and flexible

- helps define strategy

- Does not include all dimensions of
company’s performance such as customers dimension
or human resources

- does not provide a truly balanced view of
performance

- is not clear how to implement the model

- does not provide clear guidelines how to
develop adequate measures

- designed for manufacturing industries

Results and determinants

Fitzgerald et al. (1991)

- links results with determinants

- designed for service industries

- Talks about capturing intangibility of
service

- talks about innovation as one of the
determinants of company’s success which generates
impact on results (financial and market performance)

- does not provide clear guidelines how to
develop a complete PMS with adequate measures

- no mention of links between strategy and
performance

- not considering interests of stakeholders

Balanced scorecard

Kaplan and Norton (1992)

- helps formulate a clear vision, translates
strategy into targets

- is a transparent multi-disciplinary and
multi-dimentional communication and monitoring tool
- gives a clear view on interconnection
between company’s success and performance drivers

- includes financial and  non-financial
dimensions of the business
- looks at performance from different

stakeholders’ and
shareholders)

- It is a self-assessment tool at company level
- links different dimensions of business

performance together

perspectives (customers

- does not provide information how to
benchmark the results - difficult benchmarking

- lack of guidelines which measures to use for
each perspective and how to manage the process

- some areas are difficult to quantify

- complex tool needing commitment within
an organisation towards accepting it

- not considering interests of all stakeholders
(lack of suppliers, competitors, HR, employees,
regulators and community)

Business excellence

model

European Foundation for
Quality Management
(EFQM) (2001)

- is a comprehensive, self-assessment tool

- identifies strong and weak points of the
company

- encourages
measurement

- allows sharing of best practices with other
businesses

- indicates measuring performance in the
area of innovation and partnership development

- indicates public responsibility as one of the
drivers of company’s performance and impact on
society as a result of company’s operations

systematic performance

- no balance within dimensions

- criteria are general

- is not directly linked to company’s strategy
(not a strategic management tool)

- does not provide clear guidelines how to
develop and manage an adequate PMS

SMART performance
pyramid

Cross and Lynch
(1998/1999)

- indicates to measure performance in the
area of quality

- encourages to link overall business
objectives with operational objectives - is a strategic
management tool

- highlights  customers’
quality of service provided

importance and

- Aimed at manufacturing organisations

- does not provide guidelines how to select
key performance indicators

- does not give details about form of
measures

- terms are so broad that it is difficult to put
in to practice.

- points to measure ‘waste’- links company’s | - customers and employees are main
performance with corporate social responsibility with | stakeholders considered in the framework
the aim to reduce waste
- recognises hierarchical levels that exist
within an organisation
- recognises the importance of human
resources
- talks about internal effectiveness and
external efficiency
Performance prism - introduces new groups of stakeholders such | - lack of guidelines how to implement

Neely et al. (2002)

as employees, suppliers, alliance partners or
intermediaries who have impact on company’s
performance

- talks about stakeholders’ contribution to
company’s performance

- can be adapted to profit and non-profit
organisations, small or big organisations

- highlights importance of human resources
and technological capability

- helps define strategy

performance measures

- no link between the results and drivers

- not clear what some groups of stakeholders,
especially competitors, can contribute to the
company’s performance
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Table 1. Strengths and weaknesses table, Author: Dabrowska

All of the analysed frameworks address the limitations of traditional performance measures which
were mostly financial based on traditional accounting. Financial dimension, although it is still an
important indication of company’s performance and growth has been completed with other non-
financial dimensions. The discussed frameworks indicate that organisation’s performance is to be
measured using numerous parameters in a more balanced and multi-dimensional way. This
holistic approach is essential to assess overall business health and organisation’s success (Neely et
al., 2002).

For both, performance prism and balanced scorecard frameworks, focus on stakeholders’ needs is
essential. Neely (2005) even talks about a reciprocal relationship between the organisation and
the stakeholders which is a unique approach that has not been applied before 2003.

Measuring business performance through innovation has been shown in business excellence model
and performance measurement matrix.

Interestingly, measuring performance in the area of social responsibility comes to light in
business excellence model and performance pyramid.

All measurement frameworks, except performance prism, fail to recognise the reciprocal
relationship between the stakeholder and the organisation (Neely et al., 2002). Amongst
mentioned stakeholders, Nelly et al. (2002) list suppliers, communities, customers, investors,
employees, regulators and intermediaries. It is not difficult to define employees’ or investors’
contributions, however contributions from competitors are not easy to determine.

Balanced scorecard and performance pyramid are two excellent examples of strategically driven
performance measurement frameworks. Companies can apply them to identify goals, objectives
and communicate strategies (Striteska and Spickova, 2012).

In contrast, non-prescriptive business excellence framework is more general.

Most of the frameworks developed after balanced scorecard tried to built on its strengths and
address its shortcomings (Striteska and Spickova, 2012) as well as adapt to the changing contexts.

Based on the analysis above, there is no perfect PMS. They all have strengths and weaknesses.
They all have been developed in different contexts, some were designed for specific industries
(e.g. Smart pyramid or performance measurement matrix are aimed at manufacturing firms,
results and determinants framework is aimed at service industry). Dumond (1994) acknowledges
that there is no unanimous agreement on components and characteristics of PMSs. Meyer (2002)
says that the explanation why performance management systems are so challenging is the fact
that it is not clear what we want to measure can be measured.

Therefore, the biggest limitation of all of the frameworks is the selection and implementation of
the performance measures. The developed frameworks, although they have strong theoretical
backgrounds, they do not give clear guidance on how to design a dedicated PMS. They rather
guide which business performance areas/perspectives should be considered while developing a
framework but not what and how to measure at operational level Garengo et al. (2005). There is
a need for frameworks that will offer guidelines for practical implementation (Brem et al., 2008).

In addition, most of the frameworks offered by academics are too general and too universal,
aimed at big companies and several sectors at the same time. The exception was results and
determinants framework which was explicitly designed for service sector. However, Fitzgerald et
al. (2001), recognise the diversity within service sector companies and therefore different
measures should be applied for each of them.

It is obvious that ICT sector companies, bio-sector companies or libraries will have different
performance measurement needs than a SP. One size does not fit all. Therefore, more sector
focused PMSs are needed.

Moreover, it is evident that that contexts as well as companies’ strategies may change.
Consequently, there is a need for a dynamic and flexible system that will smoothly adapt to the
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changing external and internal contexts and company’s objectives (Bitici et al., 2000; Neely et
al., 2005; Striteska and Spickova, 2012).

2. Action research

In October 2010, an IASP European Division workshop (search conference') was organised in
Manchester, UK with the objective to understand what SP success means to university, public
sector, private sector and companies on the park and how to measure progress towards this
success (in other words how well or how poorly a SP is doing in achieving its pre-established goals
- performance management).

SPs are often multi-owner organisations and therefore the definition of success for a SP changes
according to its ownership structure. Luger and Goldstein (1991) say that in order to define
success one must identify goals and objectives against which to measure the success.

Primary stakeholders? (owners) who define goals and objectives for SPs have different
expectations (due to the nature of their organisations) and consequently the objectives vary from
one SP to another.

Davies (2013b) points out that SPs and areas of innovation should constantly measure progress
towards their strategic goals. She indicates that SPs or so called ‘areas of innovation’ should
monitor progress towards success by means of a PMS.

Therefore, first it was essential to understand and agree on the goals that were most important
to SPs and then assess their performance against the agreed goals using a set of performance
indicators (Dabrowska, 2011).

2.1. Outcomes of the action research

The action research (carried out at the search conference/workshop in Manchester in 2010 and
post conference meetings in Bilbao and Berlin in 2011) led to identify organisational goals based
on the needs (expectations) of the primary stakeholders and the on-park companies, i.e. SP
customers. They were presented in form of success factors.

In the first place, the proposed PMS was inspired by the balanced scorecard approach, the most
widely used, clear and simple framework (Neely et al., 2002). Kaplan and Norton (1992)
integrated four perspectives into their balanced scorecard, i.e.; financial perspective, customer
perspective, internal business perspective and innovation and learning perspective. They, for the
first time, introduced a multi-dimensional, balanced, multi-stakeholder and strategy based
approach towards performance measurement. The balanced scorecard has developed over the
years and evolved from a measurement tool to a strategic performance management (Neely,
2002).

Different PMS include different dimentions to consider when measuring business performance,
e.g. partnerships, commercial, collaboration, cooperation, innovation, people, etc.. The EFQM
model indicates to assess customers’ results to demonstrate the real business performance.

! Search conference is an action research data collection tool introduced by Trist and Emery in 1959

2 For the purpose of this research SP stakeholders are divided into two groups according to Thomlinson’s
definition (1992), i.e. primary and secondary stakeholders.

According to Thomlinson, primary stakeholders have formal, official or contractual relationship and a direct
influence on the organisation. In contrast, secondary stakeholders are not directly involved or engaged in the
company’s economic activities but are able to generate influence or are affected by the organisation’s
operations.
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Similarly, Bourne et al. (2003) demonstrate that to assess performance we need to measure the
impact of actions on the stakeholders.

At the meeting in Manchester, eight most important success factors (called also strategic
objectives or organisational goals) were identified to match primary stakeholders’ and customers
needs (expectations). They are presented on the figure below in the green boxes. Jones (2011)
calls success factors strategic themes and indicates that strategy themes help divide the strategy
into separate areas of attention and when necessary new perspectives need to be developed.

Moreover, the conference participants identified indicators to measure progress towards success
factors. Selected performance indicators (action research findings) have been clustered in order
to identify adequate performance perspectives. Six performance perspectives have been found as
a result of the search conference in Manchester. One additional performance perspective has
been identified as a result of the post conference process (workshop in Berlin in 2011).

The figure below (Figure 1.) represents a performance measurement strategy for SPs which was
developed as a result of the action research. It summarises the findings of the action research
including success factors and performance perspectives from which SPs’ performance could be
measured.

become

o Students Strong brand
q: attracted to
0 entrepreneur %
s

b On-park company ,

\ participation ‘
V A smart International Catalyst for
place to do profile a change of
business Commercial a university
: and region

ON-PARK COMPANY

Park’s impact
on regional

economy
Cash Internal Generator of
generator business Companies’ L albiy
processes growth and Jobs
innovation
profile

Long-term No growing
returns pain place

PRIVATE SECTOR

Figure 1. Performance measurement strategy for SPs
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2.2. Initial PMS for SPs

Based on the outcomes of the action research, theoretical indications and performance
measurement strategy for SP an initial PMS for SPs was designed (see appendix 2). It is divided
into seven performance perspectives (named also performance areas or performance categories
or performance dimensions) to cover all aspects of the SP’s performance: commercial, tenant
participation, companies’ growth and innovation profile, international profile, brand and
reputation, internal business processes, the park’s impact on regional economy. ‘Commercial’
and ‘internal business processes perspective’ reflect perspectives suggested by Kaplan and
Norton (1991). The commercial perspective will measure financial sustainability required from
SPs by Allen (2007) and Luger and Goldstein (1991) but also required by the primary stakeholders.
The remaining perspectives have been added as suggested by Jones (2011) to reflect other
strategic priorities. The tool will provide a multi-dimensional and balanced picture (Kaplan and
Norton, 1992, Neely et al. 2005) of the overall business performance of SPs.

Perspectives such as ‘companies’ growth and innovation profile’ or ‘tenant participation’,
although assess customers’ results will provide an indication of the park’s business performance
(EFQM, 2001). It will also help demonstrate the impact of the SP’s actions (Bourne et. al, 2003).
The indicators will provide input as well as output and outcome/impact evidence (in accordance
with the EC definition of input, output and outcome/impact) which will allow to substantiate the
value of SPs’ services, especially in the area of innovation activity. The evidence of the value of
this type of activity is required by the primary stakeholders, especially the private sector
shareholders e.g. to justify costs.

As mentiond above, due to the nature of their organisations, SP primary stakeholders have
different expectations (sometimes even contradictory) from SPs and therefore strategic
objectives vary. Lebas (1995) and Kaplan and Norton (1992) claim that PMS can use
complementary as well as contradictory indicators. Therefore, to measure progress towards
defined success factors a comprehensive set of indicators has been proposed (appendix 2).
However, not all indicators should and can be applied to all SPs. As performance indicators
measure behaviour of a business process, KPIs are the key measures which determine stakeholder
value and clearly match strategic objectives (Kennas, 2014).

As the SP success value varies for shareholders, the selection of KPIs will also vary. Therefore, it
is assumed that different ownership model SPs select different performance indicators to
measure progress towards their success. This hypothesis was tested through survey research
(validation stage) and the initial PMS for SPs was verified.

3. Survey research

The purpose of the survey research was to verify and complete the outcomes of the action
research (qualitative research). A survey research (quantitative research) was used to
complement the findings of the qualitative research. Mixed research methods (triangulation)
were used to allow deeper analysis, bring more robust findings more and a holistic view on the
investigated phenomenon.

3.1. The questionnaire and sample characteristics

The questionnaire was designed by the researcher and the questions were based on the outcomes
of the action research and consequently on the initial PMS for SPs.

The questionnaire was distributed to approximately 220 SPs and the data were collected between
February and October 2014 using a cloud-based online survey software. The database was
cleaned up and validated to avoid errors due to poor completion of the questionnaire or data
importation process.
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Once the database was cleaned up, the researcher entered the data into statistical software
(Stata13). 60 SPs responded to the questionnaire. The sample represents 27.3% of the universe
(IASP full members).

The sample consisted of 60 SPs from 35 countries across 5 continents (Europe: 44 SPs from 22
countries, Asia: 8 SPs from 4 countries, North America: 3 SPs from 3 countries, South America: 3
SPs from 3 countries and Africa: 2 SPs from 2 countries).

As seen on the pie chart below (Figure 2) seven ownership models of the SPs have been identified
based on the questionnaire answers. The models are as follows: university SPs which represent
18% of the whole sample, public SPs which similarly represent 18% of the sample, private SPs
which represent 12% of the sample, university-public SPs which represent 16%, triple helix
(public-private-university) SPs represent 16% of the sample, university-private SPs and public-
private SPs represent each 10% of the whole sample.

Ownership models of science parks

10%

B University science parks

B Public science parks

M Private science parks

B University-public science parks
B Triple helix

B Uni I .
18% University-private science parks
16% . . .
W Public-private science parks

12%

16%

Figure 2. The ownership models of SPs

The questionnaire data shows that there is no preferred ownership model that is the most
popular within the SP movement.

All three sectors (public, private and academia) are involved in different configurations in the SP
ownership structure. The last two ownership types i.e. university-private and university-public
seem to be the least popular within the examined set of the SPs.

Mixed-ownership structures are quite common for SPs. The risks and expertise can be shared as
well as benefits distributed within the different sectors (academia, public and private sectors).
52% of the analysed SPs have more than one organisation (either public sector or/and private
sector, and/or university) involved in the ownership structure.

Due to the nature of their organisations they all have different agendas that influence parks’
strategic priorities and therefore the selection of KPIs will vary. A one-fits-all framework for all
different types of SPs is not an adequate solution. SPs need to have flexibility to select their KPIs
in accordance with their organisational goals aligned with their ownership structures.
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3.2. Findings from the questionnaire

As disussed in the previous sections the findings of the action research allowed to identify seven
areas/perspectives in which to measure performance within SPs, i.e. commercial performance,
tenant involvement in the park activities, companies’ growth and innovation profile, brand and
reputation, internal business processes, impact on the economy. For each perspective
performance indicators have been identified as a result of participative enquiry (Collis and
Hussey, 2003). Based on the empirical evidence an initial PMS has been designed.

The survey research was selected to validate the initial framework and hypothesis formulated at
the exploratory stage as follows ‘the ownership model of a SP is a key determinant of its
appropriate performance measures’.

The questionnaire allowed the researcher to see which performance areas are important to
measure for different types of SPs and what indicators they already use and what they think is
key for them to measure (selection of KPIs).

For SPs where university is the owner or co-owner (except triple helix SPs) ‘companies’ growth
and innovation profile’ as well as ‘tenant involvement in park activities’ are the most important
areas of performance. For SPs where the public sector is involved (public, triple helix SPs, public
private SPs) ‘impact on regional economy’ is the most important area of performance to
measure. Public-private SPs, although rank the ‘impact on regional economy’ as the most
important area of performance to measure, the ‘commercial performance’ is selected as the
second important area of performance. This shows the balance between the public sector
interests/requirements and the private sector interests/requirements. It also demonstrates that
SPs have multiple-goal nature and that KPIs may be occasionally contradictory (Lebas, 1995;
Kaplan and Norton, 1992).

In addition, the private sector SPs rank ‘commercial performance’ as the most important to
measure however Skinner (1974) indicates that traditional financial measures lack strategic
focus. ‘Tenant involvement in the park activities’, as well as ‘international profile’ are the least
important to measure for this type of SPs.

The presence of the private sector in the ownership structure of SPs has been more visible
recently. They (private sector SPs and public-private SPs) do not show as much interest in
innovation activity as other ownership models of SPs. Based on the empirical evidence, it can be
said that the increased presence of the private sector in the ownership structures may represent
a threat for SPs’ image and may result in decrease of innovation activity or other added-value
services which are most recognisable trademarks of SPs (IASP, 2015).

Therefore, it is even more important to use a PMS for SPs which is considered as a communication
tool at horizontal as well as at vertical levels (Bourne et al., 2003 and Neely et al. 2002). It will
substantiate the value of innovation services in language that private sector will understand. For
instance, one of the performance indicators selected by the delegates in Berlin (action research)
was ‘percentage of enquiries as a result of networking/innovation activity’ (one of the
outcome/impact indocators).

This type of indicator shows the commercial value of the innovation services to the private sector
and justifies the staff involvement in this type of activities, time and money spent.

Moreover, innovation services give SPs a competitive advantage over traditional property
management companies to the extend to be able to charge a premium rent.

The least popular area of SPs’ performance is international profile. Dabrowska (2009)
demonstrates that SPs have become tools in delivering regional internationalisation startegies.
Their expertise and reputation is used to attract and retain quality inward investment. The lack
of interest in international activities may result in decrease of inward investment companies
coming to a park, decrease of international commercial and/or collaboration opportunities for
on-park companies, decrease of continuous learning and improvement (if not attending for
instance IASP meetings to share best practice), one of the key characteristics of knowledge
organisations (Hansson, 2007).
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The survey research shows that private sector SPs, in particular, pay very little attention to
measuring international profile of SPs. As the presence of the private sector within the ownership
structures increases, the SPs may get less involved in providing international support. Again, this
represents a treat for SPs and may have a negative impact on the SP brand.

Having a comprehensive PMS for SPs may also help understand the value of international
activities to the SPs’ owners. It can translate intangible activities into tangible evidence.

It needs to be highlighted that the questionnaire analysis shows a significant gap between what
SPs already measure (performance indicators) and what they select as their five KPIs for each
performance area.

To summarise, one of the most significant gaps between what is measured and what should be
measured can be observed while looking at ‘tenant involvement in park activities’ perspective.
SPs tend to measure links that companies have with a university or other knowledge-based
organisation (current situation - 53% already use this indicator). However they select as KPI
number one ‘links to universities or other knowledge-based organisations as a result of SP
interventions’. This indicator, although so popular is significantly less used by the SPs (34% of the
parks already use it). Similarly, only 28% of the SPs measure ‘inter-company trading as a result of
SP interventions’, however it was selected as KPI nhumber two. ‘Inter-company trading’ indicator
was not selected as a KPI by the whole sample although 31% of the SPs already use it.

Moreover, only 21% of the SPs measure ‘additional business or funding raised by companies as a
result of SP interventions’ however it was selected as KPI number three. ‘Additional business or
funding raised by companies’ was not selected as a KPI although it is currently used by 30% of the
SPs.

This shows that the SPs want to measure the outcome/impact of their innovation activity rather
than measure general performance of on-park companies. So far most of the studies (see table in
annex 1) concentrated on measuring on-park companies’ performance to show the success or
failure of SPs (Lindelof and Lofsten, 2002; Colombo and Delmastro, 2002). The research
demonstrates that there has been a growing interest within the SP sector in measuring SP
performance as an individual business rather than through achievements of its on-park
companies.

Other mostly observable gaps between what SPs measure and want to measure are as follows:

- Only 14% of the SPs use ‘investment returns’ indicator to measure commercial
performance however the parks selected it as one of the KPIs

- 45% of the SPs use percentage of companies investing in R&D to measure ‘companies’
growth and innovation profile’, however it was selected as one of the KPIs

- 44% of the SPs use ‘number of products/services developed by on-park companies’ to
measure ‘companies’ growth and innovation profile’, however it was selected as one of the KPIs

- 49% of the SPs use 'number of companies in the SP network’ to assess ‘brand and
reputation’ performance however it was selected as KPl number two

- Only 8% of the the sample use ‘number of companies whose technologies have been
applied in other countries and generate considerable impact outside the country of origin’ to
measure international profile. It was selected as one of the KPIs

- Only 4% of the SPs use ‘number of requests to take part in studies and benchmarking
exercises’ to measure international profile. It was selected as one of KPIs

The discrepancy between current indicators and selected KPIs may be caused by inadequate
selection of performance indicators and lack of a common methodology how to select
performance indicators. Garengo et al. (2005) as well as Striteska and Spickova (2012) say that
there is a lack of guidelines on measures to be used to assess different dimensions of the
business’ performance and the lack of information on practical implementation of measures. By
proposing a generic PMS for SPs (matrix with performance indicators for each performance
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perspective) and a common methodology that will enable a park to develop a customised PMS the
researcher tried to overcome the limitations existing in the literature related to the lack of
guidelines on practical implementation of PMSs

Another reason for inadequate selection of performance measures may be a lack of clear
strategic objectives for a SP. This may be due to the fact that SPs are often multi-stakeholder
organisations and the communication between the shareholders or the shareholders and the
management may not be efficient. Consequently, the strategy and objectives are not clear.
Another reason may be that the owners are not committed to the SP and the communication is
not efficient. The proposed methodology invites the owners of a SP to work closely with the
managers to define and agree on the strategic objectives which will help select adequate KPlIs.
Ketelhohn (1998) claims that KPIs enhance the implementation and acceptance of a business
strategy.

Developing a customised PMS will help SPs to communicate their objectives in a clear way and
their achievements in a more tangible way.

Besides, Neely et al. (2002) talk about stakeholders’ contributions to companies’ performance.
The participatory process of developing a clear strategy for a SP may give the shareholders an
opportunity to learn about the park, understand its strengths and weaknesses and consequently
may commit to support the business or the companies on the park. It enhances two way
collaboration between shareholders and the SPs, i.e. the park will contribute to its shareholders
but the shareholders will also contribute to the SP.

The action research demonstrated that SPs’ success means different things to different primary
stakeholders. In addition, the questionnaire analysis (survey research) showed that SP managers
put different emphasis on selected performance areas/perspectives and selected different
performance indicators to assess performance in those areas. It matches Defourny et al.’s (2006)
observation that multi-stakeholder organisations have multiple-goal nature and their goals may
alter depending on stakeholders.

The empirical evidence also confirms that setting up a one-fits-all PMS would not be an
appropriate solution for SPs and that the ownership model of a SP is a key determinant of its
appropriate performance measures. Therefore, the final PMS for SPs was designed to be a flexible
tool that reflects multi-owners’ requirements. A common methodology will enable SPs to develop
customised PMSs i.e. select KPIs according to strategic objectives of individual SPs.

The next section presents the final, generic PMS for SPs and a proposed methodology to develop
customised PMSs.

3.3. Final framework and methodology to customise PMS for individual SPs

The final generic framework consists of seven performance areas called performance
categories/performance perspectives. They represent multi-dimensional and multi-owner
character of the SPs. Each perspective consists of several performance indicators to choose from.
The proposed indicators include input indicators, output and outcome/impact indicators. The
outcome/impact indicators in particular will substantiate the value of the intangible knowledge-
based activity of the SPs which make them unique on the market.

Lebas (1995) and Kaplan and Norton (1992) articulate that PMS can be expressed by
complementary and contradictory performance indicators at the same time as long as it achieves
the desired outcome.

As SP’ owners have often contradictory expectations the proposed PMS includes complementary
as well as contradictory indicators. It will be up to the SPs to decide which KPIs are the most
relevant to them. The proposed methodology offers guidelines on how to develop, implement and
use the tool.

The final generic PMS for SP (table 2) indicates five KPIs (from 1 to 5, 1 being the most important

259



Measuring the success of science parks by means of a performance measurement system @ IASP
Justyna Dabrowska

KPIs) selected by the SPs according to their ownership models.
The KPIs are an indication or inspiration for SPs rather than a fixed proposition.

The tool gives SPs flexibility to choose the most adequate KPIs according to their ownership
models and unique needs. Moreover, as SPs grow and mature or change their ownership
structures they may want to modify their KPIs. The tool allows to do so.

Developing a customised PMS should involve SP’s owners and managers to work together in order
to define/identify or clarify strategic objectives which will enable them to select KPIs. The idea
of bringing the primary stakeholders together with the management of the park is to engage the
owners in the SP’s life and for them to understand the SP’s operational challenges.

In order to carry out a performance measurement exercise, it will be necessary to establish a
baseline (one of the columns on the table) to demonstrate the current situation and past
performance as well as define targets. Targets should be agreed with current shareholders and
the staff members (owners of the indicators).

Time scale, data collection process, data recording, data reporting will also have to be
identified. The performance measures will have to be allocated to individuals or departments and
may be linked to the park’s reward system.

Moreover, benchmark data can be obtained to compare the results.

As SPs vary considerably in terms of size, objectives, contexts, maturity stage, selection of a
suitable benchmark is important.

In order to find the most suitable benchmark a SP can use for instance Strategigram or Aspire.

Strategigram is an IASP software development tool that helps managers identify SP’s strategic
profile. It helps discover the model of each SPs.

Similarly, Aspire is a quality assurance programme developed by UKSPA which assesses SPs
purpose, strategy, governance, business case/plan, policies and local context (UKSPA, 2012).

Hannson (2007) declares that SPs need to integrate themselves into organisations that create
knowledge and quality assessment tools are needed to enable changes. By using PMSs SPs will be
able to provide visibility of their operations, quality of service and progress made to respond to
the changing demands of the local knowledge economy. Moreover, it will enable learning and
continuous improvement, one of the characteristics of knowledge intensive organisations who
make the existing knowledge valuable to their clients and improve their performance (Miles,
2005).

The designed PMS was designed in accordance with suggestions proposed by Bourne et al. (2003),
Kaplan and Norton (1992) and Neely et al. (2002) and exhibits the following features:

- It provides a balanced and multi-dimensional overview of the business. The framework
assesses multiple aspects of the SPs’ performance including financial and non-financial aspects.
The designed framework aims at satisfying all primary stakeholders’ needs in terms of
measurement requirement in a balanced way.

- It is comprehensive. In order to effectively assess performance of a SP the maximum
number of data will have to be gathered and compared with the data from other SPs or assessed
against set targets and past results (baseline). The data collection must happen at regular
intervals. Having a complete analysis of the operations will give a comprehensive picture of the
performance and will identify any shortcomings.

- The matrix is designed in a clear way and provides anyone who may be using it with a
concise picture of what to measure and how to measure. One of the motives to design a
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standardised performance measurement tool was to obtain a degree of homogeneity in relation
to data collection and benchmarking within the SP community. As majority of IASP members do
not use English as their main language, the student used clear words and internationally known
notions for smooth performance indicators’ implementation and good communication between
the SPs. Moreover, the researcher offers detailed descriptions and definitions of performance
indicators and guidelines for implementation. This aspect has been neglected within other
frameworks (Bourne et al. 2003).

- The proposed PMS has been designed to integrate within the SPs processes at vertical
(hierarchy) and horizontal (departments) levels to encourage consistency of objectives and
actions.

- It also provides information for monitoring past performance as well as planning future
performance.

The following indicators were added to the PMS after the survey research and based on the
answers to the open-ended questions:

- Level of customer satisfaction (at both service and property levels)

- Number of staff with a post graduate degree (in order to measure quality of the
knowledge base of the park staff)

- Park’s involvement in the community support (number of charities supported, school
projects undertaken, etc.)

As they were not assessed by the questionnaire respondents (not included on the questionnaire),
no KPIs have been selected for them. They are highlighted on the generic PMS.

261



Measuring the success of science parks by means of a performance measurement system

Justyna Dabrowska

& 1aspP

/ dBY SuULDIN0SINO satuedwod Jo 95ejuadiad

@3By ul SulisaAul satuedwod Jo 95e1UI9d

saypuelq mau pauado/adt}jo

aJow Y003 yd1ym satuedwod jo 95eIUaD19d o €
saluedwod dn-1Je1s/3no-ulds Jo 95e1UadI9d 4 } [4 € 4 9jyoid
(34e3s) Butmous satuedwod Jo a5eIUaDIad 1 € € z 1 uoljeAouul pue

(49A0UIN]) BuIMOUS satuedwod JO 95e3UIIIDd

4 3 } [4 } 4 € | Yymoud saruedwo)

S3131AL10R UOLIBAOUUL / SULYIOMIBU
10 3)nsal e se sauiinbua Jo a§ejuadiad

SUOIIUSAISIUL dS JO 3NsaJ e se saiuedwod
Aq pasted Suipuny / ssaulsng JeuUoLLppY

saluedwod
Aq pastel Sulpuny / SSaULSNq JeUOLILPPY

SUOLJUSAISIUL dS JO NSl e Se suoljestuesio
paseq-a5pajMouy] 310 10 SSLIISIDALUN 0 SYUL

suoljesiuesio
paseq-a8pajMouy| J9Y30 JO SILIUSIDALUN 0] SHUL]

SUOLJUDAIDIUL
dS 10 1)nsal e se Sulpedy Auedwod-1a1u|

Suipesy Auedwod-191u|

uonjeddiyied

SJUSAS SULJOMISU UL uoliedidllied

jueua|

SUINJ9J JUSWISIAU|

(a2]
~—

yJied ayy Aq pastel Sulpuny jeuaix3

o
o~
o
N ([0 |m
o
M (OO IO | N
— ||

195pnq
Pa31sea.0} SNSI9A 9dueWI04ISd JeldURULY 1BNIDY

JuaWaseurwW 19aq

sa)es

JoAouUIN]

9oeds patdndd0 Jo 95e1U9219d

dduew.oiad

yJewyouag
auljaseyg

Aniqeytjoid

SYOLVOIANI
JIONVWI04¥3d d3S0d0dd

Jerdiawwior)

-2gnd e
ALVAINd PR
oand .

S3AILD3dSd3d
IONVWHOAH3d
/ ADNVWIOJ4¥3d
40 S3IM0931VD

FLVARId-INN PRy I
J1T79Nd- NNy
ALISYIAINN [Py ey

SdS 40 ST3AOW dIHSYINMO LNIY34dId
dOd SHOLVIIANI IINVWAOJUId AIN

262



Measuring the success of science parks by means of a performance measurement system

Justyna Dabrowska

& 1aspP

sjurejdwod ,sjueual X1} 03 uayey awl]

$10.J9 SUL||Lq Pa2.J0JUN JO 95RIUSIISd

N

ogelaAe
uey) 2J0W J04 YIS Sulaq s9ako)dwa Jo JaquinN

» 99189p 91enpeus 1s0d e YylIM J4e31s JO JaquinN

« uolloejsiles Iawolsnd JO 19A97

uorloeysiyes 99401dwsa JO 19A7

sassadoad
ssauisng jeulaju|

suoljesiuesio
9jeridosdde wouy saunbus jo a8ejuadiad

yJed ayy Aq pasiues.io
SJUSAS Sulpualje satuedwod euUISIXD JO JSqUINN

n

3JOMIBU ¢S ay3 ul satuedwod Jo JaquinN

-—

o~

SUOLJeSIURS.I0 JOYJ0 WO} S]eIIa)2l JO JaquinN

o~

™M N

O |

saseajal ssald aAlleSaU Jo JaquinN

saseajal ssald jesinau Jo laquinN

yJed ayy uo paseq Auedwod |nNyssaddNs Jo
dS 941 Inoge saseajau ssaud aAllisod Jo JaquinN

™M

-—

yJed ayl AQ UOM SpJeme JO JaquinN

uonjeindau
pue pue.ug

S3S1DJ9XD SujIeWYdU]
pue salpn3s ul Jued aye) 03 s3sanbau Jo JaquinN

Jeulwas ut 9yediyied
J0 Yeads 03 suoljeiiaul Ajenb poos jo JaquinN

SISIA pJemul UL PAAJOAUL SILIJUNOD JO JaquinN

yded ay) 03 SMUSIA pemul Jo JaquinN

uisLIo

10 A13unod ayy apisino 1dedwt 9)qesapisuod
9)eJSUS3 pue saLIIUNod Jayjo ut patjdde usaq
9ARY $315010UY23] 9Soym satuedwod Jo JaquinN

(peouqge Sul)as Jo SutAng) sarllAllde
Jeuoljeualul Ino Suthiied satuedwod Jo JaquinN

yJled ayjy 03 Sulwod
saluedwod JUSWISIAUL pJemul 40 JaquinnN

9jLjoid
Jeuoljeulalu|

suotjeongnd Jo JaquinN

1IN0 pue Ul pasuadl) syonpold jo JaquinN

sjueud) Aq pallojdxa/pansst syuajed Jo JaquinN

saluedwod jueua)
Aq padojanap sao1A1as/s3onpoud Jo JaquinN

99.39p 9jenpe.s
1sod e SulAey saako)dwa Jo 95e3uad19d

uolLjeAouul uado UL PaAjOAUL

263



& 1aspP

Measuring the success of science parks by means of a performance measurement system

Justyna Dabrowska

5dS 10} SWd dLIauaS Jeuld "z a1qel

U2.Jeasal AoAIns ayy Ja1je pappe siojedipul

saruedwod
S1L pue yJded ay3 AQ pajoeiiie JUSWISIAUL 110

aseydund ,satuedwod Jo anjep

(a2}

101235 1ad pappe anjea ssoln

22A01dwa Jad pappe anjeA ssolo

10129s AQ JaAouun)  ssiuedwo)

saafoydws Jayy
0] sawuedwod s yued Aq pred Asejes a5eiany

yled
9Y31 uo paseq satuedwod 3y} JO 341 JO Y3SuaT

dS au3 ysno.yy
passed aAeY JeY] SJURUS] JO S9IBU |RAIAING

4 € 4 € Awouoda jeuoisal

satuedwod Aq pajealtd sqol jo JaquinN

-—

I l 1 l uo yeduwt s, yJed

(*239 ‘uayelsapun
s309(oud jooyds ‘parioddns sajLieyd Jo Jaquinu)
LHoddns AJlunwwod ay3 uL JUSWSAIOAUL S MJed

JuLId100) UOGIED JO UOLIDNPAY

Inoy | < sul3se) sageino 19| Jo JaquinN

S3UPLOPUL AJLINDSS 4O JaqUINN

oM |10

o<
™
< ||
-—

264



Measuring the success of science parks by means of a performance measurement system @ IASP
Justyna Dabrowska

Conclusions

By proposing a PMS with measures to be used by SPs to assess different dimensions of the business
the researcher tried to overcome one of the biggest limitations existing within the literature on
performance measurement i.e. the lack of practical information on measures to be used by
companies and lack of information how to implement them (Garengo et al., 2005; Brem et al.,
2008; Striteska and Spickova, 2012).

It can be concluded that a generic PMS can be adapted to suit the requirements of most SPs as it
includes a comprehensive and flexible set of indicators that were proposed as an outcome of the
participatory work with the primary stakeholders and the customers. However, in order to
customise the generic PMS engagement of the primary stakeholders is required to adequately select
the indicators.

Involvement of the shareholders as well as commitments of the management and the staff will
influence performance measurement of the park and its ability to demonstrate the results of its
actions. Carter (1989) says that the attitude and roles of major parties involved is a critical
determinant of the success for SPs.

Performance management involves continuous collection of data. By introducing homogeneity
within the SP sector towards performance measurement, the data collection process and analysis
will become more straightforward for the SP sector. Moreover, SPs’ performance information will be
then a valuable input into evaluation studies which focus mainly on demonstrating impact a SP has
generated on the regional economy over a couple of years or decades.

SPs are complex and unique constructs with many different elements, including characteristics of
knowledge intensive organisations. Although, the researcher tried to identify most of the
performance measures, as SPs mature and evolve, it may be necessary to add new dimensions of
performance.

Moreover, the research also provided strong evidence that SPs show characteristics of knowledge
intensive organisations and therefore challenged Hansson’s perspective who claimed in 2007 that
SPs live in the shadow of industrial economy, are not real players within the knowledge economy
and fail to show attributes of knowledge organisations. Although it is an interesting subject, it is not
within the scope of this paper and will be discussed as a separate topic in the future.
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