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Abstract
Purpose – The purpose of this paper is to discuss the application of risk management and auditing to
technology incubators/science parks. The proposed audit plan focusses on the risk assessment using the
Committee of Sponsoring Organizations of the Treadway Commission (COSO) framework.
Design/methodology/approach – The risk-based audit plan for auditing and managing the
risks associated with the operation of technology incubators/science parks is based on the application of
the COSO framework.
Findings – The proposed audit plan and performance analysis as a result of COSO application can be used
as a risk management tool to improve effective operation of the incubator programmes.
Originality/value – The paper addresses the challenges of new auditing approach. In particular, the study
applies the COSO framework to manage the risks of technology incubators/science parks which would help
fill the gap in technology auditing. The audit plan and the performance analysis tool provide a new approach
to assist R&D managers in performing risk assessments across various aspects of incubation operation.
Keywords Risk management, Committee of Sponsoring Organizations of the Treadway Commission (COSO),
Science parks, Technology auditing, Technology incubators
Paper type Technical paper

1. Introduction
Technology incubators and science parks play an important role to support economic
growth and sustainable development. Policy makers around the world establish them to
improve innovation commercialization, a path to improve national innovative capacity.
The objective of this paper is to apply the Committee of Sponsoring Organizations of the
Treadway Commission (COSO) framework to reduce the high risk nature of technology
start-ups. Given the theories of risk management and technology management have been
conceptualized widely independent from each other, this study therefore attempts to
integrate the theories into practice. That is to say, the paper attempts to bridge risk
management approach to technology start-ups. In particular, it discusses the application of
the COSO framework from the literature to design effective auditing for improving the
performance of technology incubators/science parks. It is argued that the proposed audit
plan and performance analysis can be used as a risk management tool to enhance operation
of the technology incubation programmes.

The structure of this paper is as follows. Section 2 reviews the concept of technology
incubators, the COSO framework as well as the auditing approach. Section 3 discusses the
risk management and auditing of technology incubators/science parks. It also sketches
the audit plan focussed on the risk assessment using the COSO framework. Section 4
provides the performance analysis tool to help perform risk assessments across various
aspects of incubation operation. Conclusions and recommendations are drawn in Section 5.

2. Theoretical framework
2.1 Technology incubators
Technology incubator is a kind of infrastructure playing a critical role of supporting and
nurturing small and medium-sized enterprises and entrepreneurial development (Barrow, 2001;
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Wonglimpiyarat, 2014; Pauwels et al., 2016). The incubator programme provides business
assistance to firms in the early stages of development to increase firm survival rates. The
characteristics of technology incubators are shown in Table I. The incubators provide
value-added services such as laboratories and equipment, management and technical
support, legal advice and networking to incubating companies (Organisation for
Economic Co-operation and Development (OECD), 1997, 2010, 2015). The incubator
resources could help young entrepreneurial firms access new knowledge, expertise and
industrial networks (Barrow, 2001; Rothschild and Darr, 2005). By increasing access to
financial resources, the business incubation programme assists in the process of
technology commercialization, leading to new job creation and wealth of nation (Lewrick
et al., 2011; Wonglimpiyarat, 2014).

Technology incubator functions as a part of the ecosystem to foster entrepreneurship
and sustainable economic development. Technology incubators are generally known
under various names such as research transitional labs, innovation centres, science parks,
accelerators, technology centres, venture labs and company builders. Figure 1
demonstrates a schematic presentation of technology incubator/science park. Given the
high risks associated with the formation of new enterprises, many governments

Host institution University
Research
facilities

Production
facilities

Technology
transfer office

Park
facilities Incubator

Venture
capital

Science and
research parks

X X o X X X o

Innovation
centre

o o X X o X o

Technology park X X X X X X X
Notes: X, essential feature of technology incubator; o, desirable feature of technology incubator
Source: The Working Group on Innovation and Technology Policy (TIP) of the OECD Committee for
Scientific and Technological Policy (CSTP)

Table I.
Characteristics of

technology incubators

Technology incubator/Science park 

University Research 

Incubator and 
Accelerator 
programs 

Technology 
Transfer Agent 

Venture capital/ 
Business angels/ 

Crowdfunding 

Graduate firms Spin-offs of large firms 

Industrial base and science and technology (S&T) infrastructure 

Start-up ecosystem 

Source: The author’s design, adapted from OECD (1997, 2010,
2015)
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attempt to use technology incubator/science park as a vehicle for linking technology,
entrepreneurs, small and large firms and sources of capital to support technology
development and commercialization (OECD, 1997, 2010, 2015; Lofsten and Lindelof, 2005;
McAdam and McAdam, 2008; Wonglimpiyarat, 2010; Murthy, 2012; Khan, 2013; Pauwels
et al., 2016).

2.2 COSO framework
The important role of business incubator in the ecosystem challenges the model of
performance measurement. Interestingly, the performance of business incubators can be
assessed in various dimensions. From the literature review, the indicators of incubator
performance are, for example, the occupancy rate, the number or proportion of firms
graduated, the number of business spin-offs, the number of jobs created, the number of
patent applications per firm, etc. (Colombo and Delmastro, 2002; Chan and Lau, 2005;
Hackett and Dilts, 2008; Schwartz and Hornych, 2010). In the recent study by Özdemir and
Şehitoğlu (2013), risk management is one of the important dimensions to measure the
performance of business incubation programmes.

The COSO issued the internal control framework to improve efficiency and effectiveness
of enterprise risk management . The COSO integrated framework (Figure 2) consists five
components and 17 relevant principles and serves as an integrated guidance on internal
control. The 2013 framework components are: control environment; risk assessment; control
activities; information and communication; and monitoring.

The COSO Framework 2013 comprises five components and 17 principles as follows:
2.2.1 Control environment. The control environment covers the policies, procedures,

organization structure and serves as a basis to carry out organization activities.
The control environment comprises principles from one to five as follows:

(1) the organization demonstrates a commitment to integrity and ethical values;

(2) the board of directors demonstrates independence from management and exercises
oversight of the development and performance of internal control;

(3) management establishes, with board oversight, structures, reporting lines, and
appropriate authorities and responsibilities in the pursuit of objectives;
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The COSO integrated
framework
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(4) the organization demonstrates a commitment to attract, develop, and retain
competent individuals in alignment with objectives; and

(5) the organization holds individuals accountable for their internal control
responsibilities in the pursuit of objectives.

2.2.2 Risk assessment. Risk assessment is the analysis of risks and potential impacts on the
achievement of organization goals and objectives.

The risk assessment comprises principles from six to nine as follows:

(1) the organization specifies objectives with sufficient clarity to enable the
identification and assessment of risks relating to objectives;

(2) the organization identifies risks to the achievement of its objectives across the entity
and analyses risks as a basis for determining how the risks should be managed;

(3) the organization considers the potential for fraud in assessing risks to the
achievement of objectives; and

(4) the organization identifies and assesses changes that could significantly impact the
system of internal control.

2.2.3 Control activities. Control activities include control policies and procedures to ensure that
the organization actions are effectively carried out to meet its objectives for financial reporting.

The control activities comprise principles from 10 to 12 as follows:

(1) the organization selects and develops control activities that contribute to the
mitigation of risks to the achievement of objectives to acceptable levels;

(2) the organization selects and develops general control activities over technology to
support the achievement of objectives; and

(3) the organization deploys control activities through policies that establish what is
expected and in procedures that put policies into action.

2.2.4 Information and communication. Information and communication provide an
information exchange system to assist systematic sharing and dissemination of
information across the organization.

The information and communication comprise principles from 13-15 as follows:

(1) the organization obtains or generates and uses relevant, quality information to
support the functioning of internal control;

(2) the organization internally communicates information, including objectives and
responsibilities for internal control, necessary to support the functioning of internal
control; and

(3) the organization communicates with external parties about matters affecting the
functioning of internal control.

2.2.5 Monitoring. Monitoring is the process of assessing the adequacy and effectiveness of
internal controls underlying the organization’s activities.

The monitoring comprises principles 16-17 as follows:

(1) the organization selects, develops, and performs ongoing and/or separate
evaluations to ascertain whether the components of internal control are present
and functioning; and

(2) the organization evaluates and communicates internal control deficiencies in a
timely manner to those parties responsible for taking corrective action, including
senior management and the board of directors, as appropriate.
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2.3 Auditing approach
There is a growing realization for many countries to adopt international accounting
standards (IASs) and international financial reporting standards (IFRSs) as these standards
would make financial statements comparable and prevent financial instability (Dumontier
and Raffournier, 1998; Meall, 2004). The International Federation of Accountants (IFAC) is a
key organization influencing the development of global accounting standards. IFAC is an
organization serving the global public interest. The mission of IFAC is to strengthen the
worldwide accountancy profession and contribute to the development of strong
international economies by establishing and promoting adherence to high-quality
professional standards. Many governments suggest the use of IAS and IFRS
standards to strengthen the financial system and increase market efficiencies
(Street et al., 1999; Street and Bryant, 2000; Ball et al., 2003; Brown and Tarca, 2005;
Humphrey et al., 2009; Perera and Chand, 2015).

The financial auditing is an audit of the financial reporting process comprising the
annual financial statements, the company’s internal controls over the process, and all related
financial information. The financial auditing approach can be seen as a standards-
surveillance-compliance system to achieve transparency of accounts (Carmichael, 2003;
Wade, 2007; Rikhardsson and Dull, 2016). The certified public accountants (CPAs) (with the
CPA licensing adaptive to local economic conditions) are authorized under the law to audit
and certify the accounts. In financial auditing approach, the responsibility of CPAs is to
examine and analyse the accounting and financial records to ensure compliance with
accounting standards and applicable laws as well as express an opinion on the financial
statements based on the audit. The true and fair view based on the generally accepted
accounting principles adopted by the accounting profession aims to achieve the objective of
assurance and public expectations so that the investors and users in the world’s capital
markets can use the audited financial information for making economic decisions
(Rutherford, 1985; Wade, 2007).

The tax auditing is an important aspect of financial auditing approach in public finance.
The possibility of non-compliance with tax laws and loss of tax revenue are issues of critical
interest to tax policy makers and enforcement agencies. Currently, many countries have
placed importance on the public concern over issues of tax issues and fraud in economic
activities. The government aims to use tax auditing to prevent and suppress tax evasion
which would adversely affect the economy. However, the scope of tax auditing tends to have
a narrower functional focus of obtaining compliance with existing laws and the Revenue
Code (compared to the broader scope of financial auditing to examine the compliance with
the Accounting Act, the Companies Act and a number of tax laws). Tax compliance includes
the examination of activities relating to tax calculations and evaluating whether they are in
line with the firm’s audit policy (Cuccia, 1994; Mata and Call, 2010; Bayer and Cowell, 2016).

3. Risk management and auditing of technology incubators/science parks
Before discussing the application of risk management and auditing to technology
incubators/science parks, it would be better to first understand the alignment of theories
and practice. In order to put a spotlight on the integration of theories and concepts to the
analyses and findings, Figure 3 portrays how the theories of technology incubators, COSO
framework and auditing approach relate to the synthesis of audit plan and performance
analysis proposed to manage risks of technology start-ups.

Technology incubators/science parks are used as the strategy and tool by policy makers
around the world to support entrepreneurial development and increase innovative capacity
of nation. However, there are no particular standards to assist technology auditing. The
traditional audit approach has the limitations for application to auditing of technology
incubators/science parks. Based on the COSO framework, the risk-based audit plan is
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designed to address the risks associated with technology incubators/science parks (Table II).
It serves as an essential tool to help assess risk and improve security of incubation operation.

4. Performance analysis tool for the incubator programmes
In evaluating and monitoring the performance of technology incubators and science parks, the
performance analysis tool as shown below provides a non-exhaustive list of aspects that should
be taken into account in auditing. The performance analysis is measured on a scale of 0-5 along
the spectrum of activities performed by the technology incubators/science parks. The scale of
quantitative measurement would help decrease subjective judgement. Table III provides the
detailed aspects of the performance analysis tool which can be used to manage the incubator
programmes. The proposed performance analysis tool would provide confidence to determine
whether the operation of incubating programmes meets their objectives. The audit areas
covered in the performance analysis tool include the following aspects:

• entrepreneurial development;
• product/process innovations;
• production;
• marketing;
• management; and
• finance and investments.

Technology auditing and risk management of 
technology incubators/science parks  

(a) Construct of variables used in audit plan 
• Infrastructure  
• Management of technology incubators/science parks  
• Management of venture capital (VC) financing 

(b) Performance analysis tool for the incubator 
programs 

• Entrepreneurial development 
• Product/process innovations 
• Production 
• Marketing 
• Management 

• Finance and investments 

Synthesis and design of audit plan and 
performance analysis as a risk 

management tool to manage risks of 
technology start-ups 

Theories 

Practice 

Theoretical framework 

- Technology incubators 

- Committee of Sponsoring Organizations of the 
  Treadway Commission (COSO) framework 

- Auditing Approach 

Source: The author’s design

Figure 3.
The integration of

theories into practice
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Table II.
Risk-based audit plan
for technology
incubators/science
parks (continued)
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Table II.(continued)
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By scoring the activities of the incubator programmes in details as shown in the graph of
Table III, it will help identify the strengths and weaknesses of operation. By combining the
risk-based audit plan and performance analysis tool in technology auditing, this form of gap
analysis would provide an overall picture to understand which areas need to be improved
and which areas perform well. Furthermore, the performance analysis tool can help the
management gain insights of relevant risks and potential impacts along the incubator
programme activities and plan for the risk management approach effectively.

5. Conclusions and recommendations
Technology incubators and science parks are seen as an important mechanism to foster
innovations. Policy makers around the world establish the incubator programmes to
promote technology transfer and commercialization – a path to improve technological
innovations. This study makes a theoretical contribution to risk management and

Source: The author’s designTable II.
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traditional auditing approaches. The managerial contribution of this study is the design of
innovative audit approach to support technology start-ups. The application of risk
management and auditing to technology incubators/science parks is based on the
COSO framework. The findings help bridge the theory-practice in terms of offering

Source: The author’s design

Table III.
Performance analysis
tool for the incubator

programmes
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effective risk management tool to enhance operation of technology incubators/
science parks. Specifically, this paper proposes the audit plan and performance analysis
tool to assist risk assessments across the aspects of entrepreneurial development,
product/process innovations, production, marketing, management as well as finance
and investments.

The analyses offer rich insights into the domain of technology audit. Under the rising
challenges of technology incubators/science parks in fostering innovations, the proposed
audit plan and performance analysis tool can be used as a risk management approach to
improve effective operation of the incubator programmes and maximize the success of
emerging businesses. The study suggests some thoughts on the direction of future research
to improve the effectiveness of auditing approach. Future research should consider applying
the Information Technology Infrastructure Library and Control Objectives for Information
and Related Technology standards to examine various dimensions covering the policy and
operation which would enable technology incubators/science parks to achieve challenging
performance objectives.

References

Ball, R., Robin, A. and Wu, J.S. (2003), “Incentives versus standards: properties of accounting
income in four East Asian countries”, Journal of Accounting and Economics, Vol. 36 Nos 1/3,
pp. 235-270.

Barrow, C. (2001), Incubators: A Realist’s Guide to the World’s Business Accelerators, Wiley, Chichester.

Bayer, R. and Cowell, F. (2016), “Tax compliance by firms and audit policy”, Research in Economics,
Vol. 70 No. 1, pp. 38-52.

Brown, R. and Tarca, A. (2005), “A commentary on issues relating to the enforcement of International
Financial Reporting Standards in the EU”, European Accounting Review, Vol. 14 No. 1,
pp. 181-212.

Carmichael, D.R. (2003), “Professionalism is primary”, Prepared Remarks for the AICPA National
Conference, 12 December, Washington, DC.

Chan, K. and Lau, T. (2005), “Assessing technology incubator programs in the science park: the good,
the bad and the ugly”, Technovation, Vol. 25 No. 10, pp. 1215-1228.

Colombo, M.G. and Delmastro, M. (2002), “How effective are technology business incubators: evidence
from Italy”, Research Policy, Vol. 31 No. 7, pp. 1103-1122.

Cuccia, A.D. (1994), “The economics of tax compliance: what do we know and where do we go?”, Journal
of Accounting Literature, Vol. 13 No. 1, pp. 81-116.

Dumontier, P. and Raffournier, B. (1998), “Why firms comply voluntarily with IAS: an empirical
analysis with Swiss data”, Journal of International Financial Management and Accounting,
Vol. 9 No. 3, pp. 216-245.

Hackett, S.M. and Dilts, D.M. (2008), “Inside the black box of business incubation: study B scale
assessment, model refinement, and incubation outcomes”, Journal of Technology Transfer,
Vol. 33 No. 5, pp. 439-471.

Humphrey, C., Loft, A. and Woods, M. (2009), “The global audit profession and the international
financial architecture: understanding regulatory relationships at a time of financial crisis”,
Accounting, Organizations and Society, Vol. 34 Nos 6/7, pp. 810-825.

Khan, M.R. (2013), “Mapping entrepreneurship ecosystem of Saudi Arabia”, World Journal of
Entrepreneurship, Management and Sustainable Development, Vol. 9 No. 1, pp. 28-54.

Lewrick, M., Omar, M., Raeside, R. and Sailer, K. (2011), “Education for entrepreneurship
and innovation: management capabilities for sustainable growth and success”, World
Journal of Entrepreneurship, Management and Sustainable Development, Vol. 6 Nos 1/2,
pp. 1-18.

54

WJEMSD
13,1



Lofsten, H. and Lindelof, P. (2005), “R&D networks and product innovation patterns academic
and non-academic new technology-based firms on science parks”, Technovation, Vol. 28 No. 5,
pp. 277-290.

McAdam, M. and McAdam, R. (2008), “High-tech start-ups in university science park incubators: the
relationship between the start-up’s lifecycle progression and use of the incubator’s resources”,
Technovation, Vol. 28 No. 5, pp. 277-290.

Mata, P. and Call, R.C. (2010), “Best practices for creating, maintaining, and protecting state income tax
audit files”, Tax Executive, Vol. 62 No. 1, pp. 25-31.

Meall, L. (2004), “Technology: IAS/IFRS – can you comply?”, Accountancy, Vol. 133 No. 1329, pp. 73-74.

Murthy, V.P. (2012), “Integrating corporate sustainability and strategy for business performance”,
World Journal of Entrepreneurship, Management and Sustainable Development, Vol. 8 No. 1,
pp. 5-17.

Organisation for Economic Co-operation and Development (OECD) (1997), Technology Incubators:
Nurturing Small Firms, OECD Publishing, Paris.

Organisation for Economic Co-operation and Development (OECD) (2010), High-Growth Enterprises:
What Governments can do to Make a Difference, OECD studies on SMEs and entrepreneurship,
OECD Publishing, Paris.

Organisation for Economic Co-operation and Development (OECD) (2015), OECD Studies on SMEs and
Entrepreneurship Russian Federation: Key Issues and Policies, OECD studies on SMEs and
entrepreneurship, OECD Publishing, Paris.

Özdemir, O.C. and Şehitoğlu, Y. (2013), “Assessing the impacts of technology business incubators:
a framework for technology development centers in Turkey”, Procedia – Social and Behavioral
Sciences, Vol. 75 No. 3, pp. 282-291, available at: www.sciencedirect.com/science/journal/18770428

Pauwels, C., Clarysse, B., Wright, M. and Van Hove, J. (2016), “Understanding a new generation
incubation model: the accelerator”, Technovation, Vols 50-51, pp. 13-24.

Perera, D. and Chand, P. (2015), “Issues in the adoption of International Financial Reporting Standards
(IFRS) for small and medium-sized enterprises (SMES)”, Advances in Accounting, Vol. 31 No. 1,
pp. 165-178.

Rikhardsson, P. and Dull, R. (2016), “An exploratory study of the adoption, application and impacts of
continuous auditing technologies in small businesses”, International Journal of Accounting
Information Systems, Vol. 20 No. 3, pp. 26-37.

Rothschild, L. and Darr, A. (2005), “Technological incubators and the social construction of innovation
networks: an Israeli case study”, Technovation, Vol. 25 No. 1, pp. 59-67.

Rutherford, B.A. (1985), “The true and fair view doctrine: a search for explication”, Journal of Business
Finance & Accounting, Vol. 12 No. 4, pp. 483-494.

Schwartz, M. and Hornych, C. (2010), “Cooperation patterns of incubator firms and the impact of
incubator specialization: empirical evidence from Germany”, Technovation, Vol. 30 Nos 9/10,
pp. 485-495.

Street, D.L. and Bryant, S.M. (2000), “Disclosure level and compliance with IASs: a comparison of
companies with and without US listings and filings”, International Journal of Accounting, Vol. 35
No. 3, pp. 305-329.

Street, D.L., Gray, S.J. and Bryant, S.M. (1999), “Acceptance and observance of International
Accounting Standards: an empirical study of companies claiming to comply with IASs”,
International Journal of Accounting, Vol. 34 No. 1, pp. 11-48.

Wade, R. (2007), “A new global financial architecture?”, New Left Review, Vol. 46 No. 3, pp. 113-129.

Wonglimpiyarat, J. (2010), “Commercialisation strategies of technology: lessons from Silicon Valley”,
Journal of Technology Transfer, Vol. 35 No. 2, pp. 225-236.

Wonglimpiyarat, J. (2014), “Incubator policy to support entrepreneurial development, technology
transfer and commercialization”, World Journal of Entrepreneurship, Management and
Sustainable Development, Vol. 10 No. 4, pp. 334-351.

55

Technology
incubators/

science parks

www.sciencedirect.com/science/journal/18770428


Further reading
Albort-Morant, G. and Oghazi, P. (2016), “How useful are incubators for new entrepreneurs?”, Journal of

Business Research, Vol. 69 No. 6, pp. 2125-2129.

About the author
Dr Jarunee Wonglimpiyarat, PhD, ACCA, CPA, CIA, CFE, CGAP, CFSA, CISA, CISM, is a Member at
the College of Innovation, Thammasat University, Thailand. Dr Wonglimpiyarat holds a PhD in
Technology Management from the Manchester Business School, University of Manchester, UK and a
Postdoctoral Fellowships at the Boston University and the Harvard University, USA.
Dr Jarunee Wonglimpiyarat can be contacted at: jaruneew@tu.ac.th

For instructions on how to order reprints of this article, please visit our website:
www.emeraldgrouppublishing.com/licensing/reprints.htm
Or contact us for further details: permissions@emeraldinsight.com

56

WJEMSD
13,1


