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Purpose. The purpose is to assemble the list of the most important requirements and opportunities of process innovation through the analysis
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Practical implication. Process innovation is linked to a high failure rate (between 50% - 80%), which acts as a deterrent for many managers and
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it is best for their company to pursue or avoid process innovation.
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not rank or list either the requirements or opportunities based on
their importance to process innovation. Additionally, this article
does not quantitatively assess the requirements and
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innovation based on their contribution to the success and/or
failure of process innovation within a firm or an industry.
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IHHOBALiA npoueciB:
BMMOIU Ta MO/IUBOCTI

XaHHa-/lyiza Kooke,
Angap Coliep't

t ®paHkPpypmcoka LLikona bizHecy | MeHedwmeHmy,
®parHkdpypm-Ha-MaliHi, HimeuduHa,
# ®paHkdypmcoKa LLIKona BizHecy | MeHedwmeHmy,
®paHkpypm-Ha-MalHi, HimeyyuHa

MeTa po6oTn — cknacTu nepenik HaWbinbll BaK/MBUX BUMOT i
MOM/IMBOCTEN iHHOBALi NpoLueciB WAAXOM AOC/AIgXKeHHA Ta
aHani3y OCHOBHMX | HAMHOBIWMX HAyKOBUX PO3POOOK,
noB'A3aHUX 3 il BUBYEHHAM.

Aunsaiii/Metoga/Migxia Aoc/igKeHHa —
niTepatypu.

Pesy/bTaTM i TeopeTuyHe 3Ha4YeHHA AOCAiAXKeHHA. LLaAxom
BUK/1aZleHHA BUMOT i MOX/IMBOCTeN iHHOBALl npouecis, Li€to
CTaTTel CTBOPEHO OCHOBY A/1A il PO3YMiHHA; BBEAEHO TEPMiHM
i MOHATTA, NOB'A3aHI 3 iHHOBAL€l0 NpoyeciB. ['PYHTYHOUMUCH HA
pesy/abTaTax AaHoi poboTH, MOXK/IMBO CM/AHYBaTU MOAA/bLLI
AOC/NIAMKEHHA iHHOBALi npoueciB i po3BMBaTM PO3YMiHHA
OCHOBHMX (HAKTOPIB, LLLO CNPUAIOTD Ti yCrixy.

MpaKkTUYHe 3Ha4YeHHA AOC/ifgKeHHA. BuAB/eHO, WO iHHOBaUiA
npoueciB NoB'A3aHa 3 BUCOKOIO Ki/bKiCTIO HeBaay (Big 50 A0
80%), fAKi cTalOTb CTpUMyHOUUM dakTopom aAnd 6araTbox
MeHe/KepiB i KOMMaHii. 3aBAAKM PO3yMiHHIO ii BUMOr i
MOM/IMBOCTEN, MeHeAXepy MOXYTb OOI'PYHTOBAHO BUPILLUTH
MUTaHHA MPO  AOLi/IbHICTL NPOAOBKEHHA abo MPUMNUHEHHA
iHHOBaLLii NpoLieciB B CBOIM KOMMNaHil.

OpwriHanbHicTb/LjiHHiCTb/HayKOBa HOBM3HA  AOCAiAKEHHA. Y
AXepesiax, BUKOPUCTaHWX A/1A aHai3y NpyU NPOBEeAEHHI 4aHOro
AOCNIANKEHHA, TiZIbKWM B Til YK iHWIM Mipi onucaHi 3ara/bHi
BMMOMM i MOMAMBOCTI iHHOBaLil npoueciB. OpuriHa/sbHICTb
AaHoi poboTW nosArae B TOMy, WO B Lii CTaTTi 3Be4eHO A0
€AMHOrO HaMbi/bLl Ba)K/MBI BUMOMM | MOXK/AMBOCTI iHHOBALLT
npouecis.

O6MmexeHHA Aoc/igKeHH:A/lTlepcnekTUBU NOAA/BLIMX AOC/iAKEHD.
Y pAaHin cTaTTi BUMOrM i MOX/MBOCTI iHHOBaLii npouecis
OMUCaHoO, ane 3a piBHEM BaX/MBOCTi AaA Hel X He
NpOpaHX0BaHO. Bax/AMBICTb BUMOT i MOXAMBOCTEN iHHOBALLT
npoLeciB  TaKOX Ki/bKICHO He ouiHeHo. Y noganblmx
AOC/IAKEHHAX TaKe PaHXyBaHHA BUMOP i MOX/MBOCTEN
MOMK/IMBO BMKOHATU Ha OCHOBI X BHECKY B yCrixX i [ 4M nposan
iHHOBaLi npoueciB gaa okpemoi ¢ipmmn abo ana oxkpemoi
ranysi.

CUCTEMHUIA O /1AL,

Tun cTaTTi - TeopeTuyHa.

Katouosi csno0ea: npouecHa iHHOBaLiA; peopraHisalia npowecis;
aHani3 nitepatypu.

O

MHHOBaLMA NpoLEeCccoB:
Tpe60BaHMA U BO3MOXHOCTH

XaHHa-/lyuza Kéna',
Angap Cotiepft

t ®paHkpypmckas LLIkona busHeca u MeHedmwmeHmd,
®paHkdypm-Ha-MatiHe, FepmaHus,

# ®pankpypmckasn Lkosa busHeca u MeHedwmeHma,
®pankdypm-Ha-Matine, Fepmarus

Lleab paboTbl - COCTaBUTb MepeyeHb Hanbo/see BaMKHbIX
TpeboBaHUIt U BO3MOMHOCTEN MHHOBALMKM MPOLLECCOB MyTem
aHa/M3a OCHOBHbIX M CaMbIX HOBbIX Hay4HbIX Ppa3paboToK,
CBA3aHHbIX C ee U3yyeHuem.

Ausaitn/MeTtog/Moaxos wuccregoBaHusa —
/UTepaTypbl.

Pe3y/bTaTbl M TeOpeTUYECKOe 3HayeHue uccaegoBaHus. [lytem
U3/10)KeHUA TpeboBaHWii M BO3MOXHOCTENM MHHOBALMM
NpoLeccoB, [aHHOW CTaTbel coO34aHa OCHOBa A/A eé
NMOHUMaHWA; BBEAEHbl TEPMWHbl W MOHATUA, CBA3aHHblE C
MHHOBaLMel npoueccoB. OCHOBbIBafACb Ha pe3sy/bTaTax
AaHHOW paboTbl, BO3MOXHO CrN/aHMPOBaTb Aa/bHeNLIne
1Cc/1eq0BaHUA MHHOBALMM MPOLLECCOB U pa3BUBaTb MOHUMaHKUe
OCHOBHbIX (PaKTOPOB, CNOCOOCTBYIOLUX ee yCrexy.

MpakTMyeckoe 3HayeHMe WUCCIeAOBaHUA. BblAB/EHO, YTO
MHHOBALMA MPOLLECCOB CBA3AHA C BbICOKUM KO/MYECTBOM
Heypaau (0T 50 40 80%), KOTOpble CTAHOBATCA CAEPHKMUBAIOLLIUM
($aKTOPOM /1 MHOTUX MEHeAKepOB U KOMMaHwit. Baarogapa
NOHUMaHuIo eé TpeboBaHUII U BO3MOMKHOCTEN, MeHeaKepbl
MOryT OOOCHOBaHHO peluTb BOMPOC O Le/s1ecoobpasHoCTH
NPOAO/MKEHUA WM MPEKpaLLleHUA MHHOBALMM MPOLLeCcCOB B
CBOEl KOMMaHuu.

OpuruHaabHocTb/LleHHocTb/HayuyHast HOBM3HA uccaegoBaHus. B
UCTOYHUMKAX, UCMO/Ib30BAHHBIX AAA aHa/au3a Npu npoBeAeHUu
A@HHOro UCC/1e0BaHUA, TO/IbKO B TOW W/IM MHOM Mepe OnMcaHbl
oblmre TpeboBaHUA U BO3MOMKHOCTM MHHOBALMM MPOLLECCOB.
OpUrMHa/ZIbHOCTb AaHHOM paboTbl 3aK/NO4AETCA B TOM, YTO B
3TOM CTaTbe CBe/AeHbl BOEANMHO Hanbo/iee BaxKHble TpeboBaHUA
1 BO3MOXHOCTU MHHOBALMM MPOLIeCCOB.

OrpaHuyeHus uccnegoBaHus/llepcnekTmebl Aa/bHENLINX
Ucc/aef0BaHUN. B faHHON cTaTbe TpebOBaHUA U BOSMOXHOCTU
MHHOBALMM NMPOLIECCOB OMUCaHBI, HO MO YPOBHIO BaXKHOCTU A/
Heé OHM He MpOpPaHXKMPOBaHbl. BaKHOCTL TpeboBaHuii U
BO3MOXXHOCTE MHHOBALMM MPOLLECCOB TaKKe KONMYeCTBEHHO
He oOleHeHa. B pa/bHeNlIMX WCCIeA0BaHUAX BO3MOMKHO
BbINO/IHUTL ~ TaKoe  paHXupoBaHue  TpeboBaHWii K
BO3MOKHOCTEM Ha OCHOBE WX BK/3Aa B ycrnex w/av nposan
MHHOBALMX MPOLECCOB A/A OTAENbHOM GUPMBI WM ANA
OT/Ae/IbHOW OTPAC/ M.

CUCTEeMHbINE  0630p

Tun cTatbm — TeopeTnyecKan.

Knioyesble cn108a: npoueccHad  WMHHOBALMA;
NpOoLECCOB; aHa/W3 IMTepaTypsl.

peopraHusaums
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Introduction

and unpredictable. This uncertainty has led to arace between

firms to be among the first to discover and implement
improved methods and offerings utilizing new and existing
technology (Linton, & Walsh, 2004). Once achieved, these
improvements of processes, methods and offerings are associated
with competitive advantage and long term firm survival (Tarafdar,
& Gordon, 2007). As a result, many companies are highly motivated
to better understand and implement process innovation as means
to improve their processes, methods and offerings.

:: he future of business processes and customer offerings is vast

Process innovation is the implementation of a new or significantly
improved production or delivery method that is of value to the
user; process innovation includes significant changes in
techniques, equipment and/or software (OECD and Eurostat, 2005).
While the positive results of process innovation are on average
beneficial to the improvement of firm performance, there are risks
associated with process innovation (Altinkemer et al., 2011). This
article explores the requirements, opportunities and the reasons
for failure of process innovation.

The purpose of this article is to contribute to the development of
the process innovation subject and provide insights to
opportunities stemming from new technologies to the further
development of process innovation. To do this, this study performs
a literature review of articles within the last 5 years related to
process innovation. This literature review analyses each article’s
theoretical relation to process innovation.

Research Question

innovation literature and analyzes the development of

“process innovation”, “process reengineering” and more
process innovation related theories over the last 10 years. This
approach is done to address the following questions: What are the
requirements and opportunities of process innovation and how to
avoid common mistakes related to process innovation?

:: his article implements a systematic review of process

Methods and Data

he literature review was conducted using the methodological
<T>approaches established by Webster and Watson (2002) and

vom Brocke and colleagues. In a first step, searches with a
range between 2012 to 2017 were performed on JSTOR and
Emerald Insight databases, with keywords of “Process Innovation”
and “Process Reengineering”. The searches from both databases
resulted in the sourcing of 28 articles. In a second step, the journals
of each article were cross-referenced against the SCImago journal
ranking system. The SCImago journal ranking system ranks journals
based upon the number of citations and the quality of such
citations. The ranking scale ranges from Q1 (highest rated) to Q4
(the lowest rated). The articles selected were only taken from Q1
ranked journals, which refined the search to 15 research articles.
From these 15 articles, the number of articles were reduced to 7
due to the lack of direct focus on process innovation. The rejected
8 articles focused either on innovation, innovation process, or
product innovation.

Supplementary to the 7 articles chosen, EBSCOhost with Business
Source Premier database was included to the list of databases
searched under the keyword, “Process Innovation”. The reason for
this decision is after adapting the concept-centric literature review
approach (Webster, & Watson, 2002), concepts were grouped, but
the 7 articles did not adequately address the outlined concepts
(Appendix 1). From EBSCOhost with Business Source Premier

&b

database 10 articles were identified, out of 10 articles 4 articles met
the Q1 SCImago ranking and covered the missing concepts outlined
on the concept matrix. In all cases, the articles researched were
only peer-reviewed literature.

Results of Systematic Review

articles for this article’s analytical review. These articles were

classified in their relation to the concepts outlined in the
Concept matrix. From the article’s concept matrix, 15 articles
contributed to Concept A, the requirements of Process innovation.
There were 8 articles which contributed to Concept B, the
opportunities of process innovation, of 7 articles covered Concept
C, the methodology of process innovation. Concept D, the
technology of process innovation, related to 10 articles that were
researched. Additionally, 6 new articles were selected for the “Go
Backward” step (Webster, & Watson, 2002). A step in which the
citations for the selected articles were reviewed to identify prior
articles (including those articles outside the before described 5-
year range) to contribute to crucial aspects of theory. Once
categorized and reviewed, the content from the articles were
utilized to create a mind map to assist in the development of the
following article (fig. 1).

:: he literature review process resulted in the identification of 19

Current State of Knowledge

The theory on process innovation, also referred to as process
reengineering, was once described by Hammer and Champy as “the
fundamental rethinking and radical redesign of business processes
to achieve dramatic improvements in critical, contemporary
measures of performance, such as cost, quality, service and speed”
(1993, p. 32). This definition referred to rapid change of processes,
which faced in the 1980s challenges from scholars due to low
employee commitment. Researchers argue that many employees
did not welcome such changes due to the perceived negative
impacts on firm success and layoffs (Altinkemer et al., 2011).

The employee perception was not far from reality. Process
innovation is related to high failure rates. On average, researchers
estimate a failure rate above 50% (Altinkemer et al., 2011) for
process innovation projects and for many reasons, which will be
discussed in the requirements section. “For example, process
innovation in emerging fields such as nanotechnology is often
associated with high levels of uncertainty regarding the eventual
manufacturing costs, and steepness of the learning curve” (Linton,
& Walsh, 2004, p. 181). Yet, process innovation for many firms is a
risk worth taking.

A firm’s willingness to innovate is an important factor in
implementing process innovation. According to Lampe, “If an
organization is less willing to adopt process innovations, it is also
most likely less willing to change existing internal relationships”
(2017, p. 709). Process innovations change relationships amongst
organizational members and thus affect roles, rules, structures as
well as procedures (Damanpour, 1991). Organizational support and
employee buy-in are crucial risk factors to the success of process
innovation projects.

Despite these risks factors, the development of process innovation
has prevailed due to its strong correlation to competitive
advantage (Tarafdar, & Gordon, 2007). Such developments have
been in the distinction between radical process innovation, the
delivery of ‘new to the market’ methods and incremental process
innovation, which can be defined as the delivery of either
‘significantly improved’ or ‘new to the company’ methods (Ashok
et al., 2016). Other developments to process innovation were the
distinction between process innovation - based strategies and
requirements and product-based innovation strategies and
requirements (Linton, & Walsh, 2004).
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Fig. 1. Mind Map

Understanding the Requirements of Process
Innovation
There are many requirements, but for the purpose of this article only

the requirements which were identified in the literature review will
be discussed.

1._Technology & Congruency. Technology is one of the main
structures supporting a company's core processes. Furthermore, it
influences and affects every decision a company faces. When an
organization launches new technologies that improve processes,
they are performing process innovation. Such technological
infrastructure has to be launched and reconfigured to the needs of a
company. It is highly unlikely that the new technology fits into the
company's internal existing organization. The congruency between
technology and the company is the key factor for success. Therefore,

O

after a new launch, a mutual adoption has to take place between
technology and the organizational structure. Technology change
does not only imply adopting the technology’s usual operations. It
includes skills, routines and support systems of the whole
organization. After technology is acquired, its implementation has to
be adopted to the organizational structure (Milewski et al., 2015).

2. Knowledge. Any type of innovation knowledge is asset to a
company’s knowledge base. Since process innovation encloses any
process within a company, it is defined as a knowledge-intensive
activity. A successful implementation does not only require an expert
with interdisciplinary knowledge, but also professionals with
technical and management know-how with additional process
knowledge. For an effective knowledge application, in process
innovation, an intensive open knowledge accumulation is required as
the general basis. Since several employees will be involved in the
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process innovation process, their level of know-how will differ within
the group. An open knowledge accumulation mode is recommended
in order to combine collective intelligence and allow employees to
participate fully in the process (Wang et al., 2014).

3. Resources & Capabilities. Logically, for any company to implement
innovation and exploit its opportunities it is mandatory to have
access to the capabilities and resources required. Consequently,
companies need to align internal resources to enable knowledge
management. In order to integrate diverse and extensive knowledge
large sums have to be invested in: new capabilities, technologies and
training programs. Based on empirical values, higher investments for
knowledge management are expected for radical rather than
incremental innovation (Maine et al., 2012). It must be noted that
process innovation implies different management and
commercialization strategies than product innovation (Linton, &
Walsh, 2008).

Reasons for Failure

The main reason can be attributed to: communication barriers
between functional departments. An organization has to make
sure that the regarding departments interact efficiently with each
other. Another explanation triggering the failure of the launch is
the lack of communication internally: between Chief Investment
Officers and Chief Executive Officers, but it also occurs between
management and staff. Management’s reluctance to change, for
example committing resources to the according projects, can also
be named as one of the key reasons. Since changes always require
adoption of employee’s and internal organizational structure- no
willingness to change or no adaptation can cause the project failure
(Altinkemer et al., 2011).

Additional reasons include low management buy-in and
accountability and other factors related to the high levels of failure
associated with process innovation. Depending on the consulted
researcher the rate differs between 50-80%. Process innovation is
gaining increasing popularity as well as relevance in practice
(Altinkemer et al., 2011). Implementing process innovation for a
business is extremely costly. Therefore, the respective company
can experience a decrease in productivity and performance. High
monetary costs are caused by the purchase of equipment, salaries
for human capital, and trainings for using process innovation tools
efficiently and effectively. Also, expenditures on expert advice e.g.
consultants can occur. Reports show that on average training
budgets have to be increased up to 30-50%.

Opportunities

1. Potential of Process Innovation. Understanding the
requirements correctly and precisely enables one to exploit the
potential of process innovation. Process innovation is a source of
competitive advantages for companies. In fact, it is a crucial
element for company’s long-term survival by preparing companies
for the permanently changing business environment (Milewski et
al., 2015). By establishing a competitive advantage, organizational
performance is increased. Research conducted by Damanpour and
Evan (1984) has shown a positive linear relationship between
innovation and performance. Additionally, it will create a cost-
efficiency (Lampe, 2017). Understanding the requirements of
process innovation are highly important in order to exploit
company potential (fig. 2).

E—— increase production yield
— reduce production costs
— operational flexibility

— improve service & product quality
— accelerate time to market launch

Fig. 2. The requirements of process innovation”
*Source: adapted from (Milewski et al., 2015).

OO

2. Cost Reduction. The first opportunity from process innovation is
reduced average costs of a company (Hall et al., 2012). Because of
increasing returns to process innovation, larger companies have
more incentives to invest in process innovation. This cost reduction
presents an advantage to incumbents, who have a cost advantage
over entrants. Entrants may still find it profitable to enter the
market, if profits from their product innovation are sufficiently
large.

As a result, entrants are not incentivized to perform process
management, but this allows for an incredible opportunity for
incumbents. Because of this, as well as increasing returns to
process innovation, process innovation expands at the expense of
product innovation (Hall et al., 2012). If incumbents continue to
utilize process innovation effectively, then there is the opportunity
to maintain their price advantage.

3. Knowledge Accumulation. Open knowledge accumulation is a
requirement as well as an opportunity for process innovation. A
key usage of the information assimilated from external partners is
to implement innovation, which, however, creates a friction
between the old and new knowledge (Ashok et al, 2016).
Consequently, firms need to dedicate internal resources to create
knowledge management (KM) practices that enable the
undertaking of process innovation (Maine et al., 2012). Therefore,
the friction between old and new knowledge, along with
knowledge management practices that are able to manage such
conflicts, help to foster a knowledge accumulation environment
that further stimulates process innovation in a company.

Similar KM based environments are ideal for radically new digital
technologies such as blockchain, artificial intelligence, robotic
process automation and others. Therefore, we expect that the
implementation of radical (as compared to incremental) process
change will require higher investments in KM practices to integrate
new and diverse knowledge through the creation (or adoption) of
new capabilities, technologies and training programs (Maine et al.,
2012).

On the other hand, once process innovation has occurred within a
KM based environment, companies must choose an approach to
protect such information from outside competitors. In many cases,
company make patents on process innovations. However, patents
on process innovations may also reveal more information than
patents on products, which means companies prefer to patent
product innovation and keep process innovations secret. As a
result, patenting propensities are higher for product innovators (36
percent) than process innovators (25 percent). Thus, incumbents
have a cost advantage over entrants (Hall et al., 2012).

4. Technology. In 1977, Teece (2003) categorized process
innovation in two forms of technology transfer in his seminal study

of 26 US multinational subsidiaries: First, the "hardware," such as
tooling, equipment and blueprints. The second is the information
that must be acquired if this hardware is to be used effectively —
the required methods of the organization (Teece, 2003). Such
process innovation in technology transfer has been seen to offer
large opportunities for multinational and exporting companies.
Many of opportunities are discovered when technological
advances from a company’s home country are transferred to an
international subsidiary, where the same technology is not present.
Thus, a competitive advantage is achieved by the multinational
company in the subsidiary’s country (Guadalupe et al., 2010).

Within the last 20 years, a process modeling information
technology (IT) competency supports process innovation by
providing structure to the redesign process and cognitive support
for those involved in it (Tarafdar, & Gordon, 2007). It may also
facilitate the flow of process knowledge among process experts,
process designers and IS professionals (Kalpi¢, & Bernus, 2006).
Hence, this technology provides companies an opportunity to
better perform their process innovation activities.

As such, this competency may depend on a company’s competency
in knowledge management and may both support and strengthen
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a company’s competency in business-IS linkage (Tarafdar, &
Gordon, 2007). The process modeling competency draws from IS
human resources and appropriate software resources (Kretschmer
et al, 2009). Other IT competencies can be exploited to improve
process innovation activities (Milewski et al., 2015). For example,
new technologies like blockchain and artificial intelligence build
competencies that provide automatic support and knowledge to
process innovation activities.

Conclusion

processes, typically using information technology (IT), in

order to gain significant improvements in key areas of
performance such as service, quality, cost and speed (Altinkemer et
al., 2011). To capitalize off of process innovation, companies must
understand and implement the necessary requirements:
technology and congruency, knowledge and resources and
capabilities. The majority of literature included technology and
resources and capabilities as pillars of process innovation.
Although knowledge accumulation and processes was not as
present in the literature, knowledge related to process innovation
is associated with a high degree of change and friction between the
old and new ways of working (Ashok et al., 2016). Thus, it presents
one of the largest threats to company performance, if not done
effectively.

C rocess innovation remains a method to significantly improve

On the other hand, once done effectively, companies are able to
increase production yields, reduce costs, and improve operational
flexibility, service and quality (Lampe, 2017). Additional
opportunities related to process innovation are knowledge
accumulation and technology. In both cases, companies with
already established process innovation infrastructure were better
positioned to continuously stimulate their process innovation
centers through effective knowledge management (Hall et al.,
2012) and technology processes (Kalpi¢, & Bernus, 2006).

Despite these opportunities, there are limitations to process
innovation. The main limitation is the high rate of failure between
50-80% (Altinkemer et al., 2011). Along with the high failure rates are
barriers to communication and high investments costs. These
factors contribute to an environment of low management and
employee buy-in. When implementing process innovation,
managers must create a knowledge supporting environment as the
foundation of a successful process innovation function.

Limitations and Future Research

in the article selection process and its direct focus on the

requirements and opportunities of process innovation that
were most frequently seen in the literature review. The keywords
utilized were “Process Innovation” and “Process Reengineering”,
but additional searches could have been made with terms related
to innovation and process improvement. Additionally, the article
does not include a comprehensive list of all requirements and
opportunities of process innovation. Instead this article focuses on
the most frequently seen requirements and opportunities of
process innovation in the literature. The inclusion of more
requirements and opportunities can contribute to the study of
process innovation.

:: he limitations of this article are the usage of limited keywords

These limitations offer opportunities for future research on the
topic of process innovation. In assembling a list of requirements
and opportunities of process innovation, future research could
search for keywords such as “creative destruction”, “innovation”,
“radical process improvement”, and more. Following this article’s
research process, further research would be able to identify more
articles to build upon the study and understanding of process
innovation. Additionally, with this article’s current list of
requirements and opportunities of process innovation, future
research can develop a methodological or quantitative article

&b

about process innovation, from which the requirements and their
related metrics are tested against company performance. The
purpose of such articles would be to identify which requirements
contributes more to the success and /or failure of process
innovation. In the same way, the requirements of process
innovation can be tested against the opportunities of process
innovation.
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Appendices

A - Concept Matrix
Table A.1
Concept Matrix: Process Innovation Requirements and Opportunities

Articles Concepts”

B

v

>

1. Productivity and performance effects of business process reengineering: a firm- level analysis

2. The role of external knowledge(s) in the introduction of product and process innovations

3. How do collaboration and investments in knowledge management affect process innovation in
services
4. A quantitative approach for measuring process innovation: a case study in a manufacturing company

NN NSNS

5. Innovation and foreign ownership

6. The choice between formal and informal intellectual property: a review

~

7. Competitive pressure and the adoption of complementary innovations

8. Process-based vs. product-based innovation: value creation by nanotech ventures

~

9. Technology transfer by multinational firms: the resource co ring technological know-how

10. External Knowledge and information technology: implications for process innovation process

~

11. A knowledge accumulation approach based on bilayer social wiki network for computer-aided
process innovation
12. Analyzing the past to prepare for the future: writing a literature review

NSNS

N SSNSNNYN NN SKKNlE

13. Exploring technological process innovation from a lifecycle perspective

14. Internal and externa antecedents of process innovation: a review and extension

15. Organizational innovation: a meta-analysis of effects of determinants and moderators

16. Understanding the influence of information systems competencies on process innovation: a
resource-based view
17. The role of external knowledge(s) in the introduction of product and process innovations

<

18. Municipalities’ willingness to adopt process innovations: evidence for higher cost-efficiency

NSNS SKNAN TN RNN RN SS

NN NS

19. Technology transfer by multinational firms: the resource co ring technological know-how

*Concepts:

A: requirements of process innovation;

B: opportunities of process innovation;

C: methodology of process innovation;

D: technology associated with process innovation.
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