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Abstract

This study focuses on the connections among operational capabilities, productivity,
and innovation performance. Specifically, the study investigates whether preceding
operational capabilities, particularly human, time management, and financing capa-
bilities, affect total productivity, labor productivity, and innovation performance.
Using data from 203 Finnish small- and medium-sized enterprises, this study shows
that human and time management capabilities affect total productivity, whereas
only human capabilities affect labor productivity. Both human and time manage-
ment capabilities affect innovation performance. Hence, this study makes two main
contributions to existing research on operational capabilities. As a first contribu-
tion, the study introduces three preceding operational capabilities—human, time
management, and financing capabilities—as crucial elements to realize operational
resources and practices, on one hand, and to establish operational capabilities, on the
other hand. As a second contribution, this research adds to the literature a compre-
hensive investigation of the links of preceding operational capabilities with produc-
tivity (i.e., total productivity and labor productivity) and innovation performance.

Keywords Productivity - Innovation performance - Operational capabilities - Human
capabilities - Time management capabilities - Financing capabilities

JEL Classification M1 - O3

1 Introduction

Economic growth depends on innovation and new operational approaches to
improve products, services, and processes (Prieger 2007; Peng et al. 2008). Inno-
vation and productivity development are considered to be especially important
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factors in economic growth and consequently receive heavy attention from academ-
ics, industry representatives, and policymakers seeking to develop policies to pro-
mote innovation performance and productivity (Mazzucato 2013; Piening and Salge
2015). One key focus is the role of operational capabilities in enhancing innovation
performance and productivity (e.g., Mazzucato 2013; Mina et al. 2013).

Amid much discussion of the importance of operational capabilities to competi-
tive success, terms such as capabilities (Eisenhardt and Martin 2000; Lee and Kelley
2008), resources (Tu et al. 2006), and best practices (Maire et al. 2005; Ulusoy and
Ikiz 2001) are used interchangeably although they refer to very different concepts
(Flynn et al. 2010). Wu et al. (2010) explain that confusion about what operational
capabilities are and what differentiates them from resources and practices exists
because these factors are closely related, and the impacts of operational capabilities
can largely be attributed to resources and operational practices, believed to be criti-
cal sources of capabilities (Peng et al. 2008). This process approach reflects the view
that operational capabilities should be viewed as means to end rather than as ends
themselves (Swink and Hegarty 1998). Similarly, Flynn et al. (2010, p. 248) define
operational capabilities as “firm-specific sets of skills, processes, and routines,
developed within the operations management system, that are regularly used in solv-
ing the problems faced by a unit and which provide that unit—and, ultimately, the
firm—with the means of configuring the resources of the operations management
system to meet the firm’s distinctive needs and challenges.”

Operational capabilities are suggested to give unity, integration, and direction
to resources and operational practices by providing both explicit elements (e.g.,
resources and practices) and tacit elements (e.g., know-how, skill sets, and leader-
ship) for handling various problems and uncertainties (Flynn et al. 2010; Wu et al.
2010). Resources can be tangible (e.g., financial and physical resources), intangible
(e.g., technology, reputation, and culture), and human (e.g., specialized skills and
knowledge, communication, and motivation) (Wu et al. 2010). Operational capa-
bilities draw on resources and operational practices to generate outcomes consistent
with the desired results (Flynn et al. 2010; Wu et al. 2010).

According to Teece et al. (1997), in general there are two sets of capabilities at
firms; the first set of capabilities is related to converting inputs into outputs, while
the second set of capabilities refer to changing other firms capabilities. The first
set is called operational capabilities, which are static in the sense that they cannot
change by their own unless they are acted by other capabilities (Dangol and Kos
2014). Because of the static nature of operational capabilities and inability to change
by their own, there is a need for identifying other types of capabilities to assist inte-
grating, reconfiguring and updating existing operational capabilities to adopt envi-
ronmental transitions (Dangol and Kos 2014). Thus, this study focuses on preceding
operational capabilities, which are a subset of operational capabilities, to investigate
and understand their importance in achieving higher productivity and innovation
performance. Distinction between operational capabilities and preceding operational
capabilities is necessary, because operational capabilities are directly involved with
firm performance (Dangol and Kos 2014; Helfat and Winter 2011), while preceding
operational capabilities are indirectly connected to firm performance by integrating,
reconfiguring and updating existing operational capabilities. Thus, clear distinction
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between operational capabilities and preceding operational capabilities could facili-
tate implementation of operational capabilities to achieve competitive advantages
for firms.

In this study, the realization of resources and practices, particularly human, time
management, and financing capabilities, are considered to be critical preceding oper-
ational capabilities, each consisting of a bundle of interrelated routines that become
capabilities when utilized successfully (Teece et al. 1997). Human capabilities refer
to labor commitment to operate effectively in firm processes. Having human capa-
bility requires the ability to exploit resources, such as specialized skills, knowledge,
communication, and motivation (Wu et al. 2010), in a way that directs employees’
behavior toward the desired attitudes for operational development. Time manage-
ment capabilities refer to the ability to allocate sufficient time for the appropriate
development of operations, decision-making activities, and analysis of productivity
measurement results (De Toni and Meneghetti 2000). Financing capabilities refer
to the ability to find proper financing opportunities and invest appropriate amounts
for the desired operational development (Gabrielsson et al. 2004; Wu et al. 2012).
Prior research shows that these capabilities are connected to the achievement of firm
goals, which guides the selection of the studied capabilities (e.g., Jiang et al. 2012;
Demeter 2013; Mazzucato 2013). So far, no study has investigated the relationships
of the three preceding operational capabilities with productivity and innovation per-
formance. Using data from 203 Finnish SMEs, the current study empirically tests
whether these three preceding operational capabilities affect total productivity, labor
productivity, and innovation performance.

The remainder of this paper is organized as follows. In Sect. 2, key terms con-
cerning preceding operational capabilities, productivity, and innovation performance
are established. In Sect. 3, the related literature is reviewed, and the hypotheses are
developed. The research methods and data collection are described in Sect. 4, while
Sect. 5 presents the results, which are further discussed in Sect. 6.

2 Conceptual framework
2.1 Preceding operational capabilities: an overview

Operational capabilities are considered to be the firm’s capability to perform func-
tional activities using purposefully chosen groups of resources (Protogerou et al.
2011). To attain and sustain competitive advantages, effective operational capabili-
ties are necessary. Wu et al. (2012) show that operational capabilities are heavily
studied from the perspective of outcomes, including cost, quality, dependability,
speed, and flexibility (e.g., Ferdows and De Meyer 1990; Flynn and Flynn 2004).
Wau et al. (2010) accordingly focus on the process approach and develop a taxonomy
of six emergent operational capabilities: operational improvement, operational inno-
vation, operational customization, operational cooperation, operational responsive-
ness, and operational reconfiguration. Operational capabilities can also be viewed
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as resource reconfiguration, that is, the process of investing in or divesting resources
depending on the changing environment (Teece et al. 1997; Wu et al. 2012).

As defined in the introduction, preceding capabilities consist of the ability to
exploit resources, such as time, money, and motivation (De Toni and Meneghetti
2000; Gabrielsson et al. 2004; Wu et al. 2010, 2012), in a way that improves pro-
ductivity or generates greater innovations. Drawing on the prior studies (e.g., De
Toni and Meneghetti 2000; Gabrielsson et al. 2004; Wu et al. 2010, 2012), the study
considers human, time management, and financing capabilities to be critical preced-
ing operational capabilities. Preceding operational capabilities are considered to be
a subset of operational capabilities as this study investigates and understands their
importance in achieving higher productivity and innovation performance. Next, spe-
cific preceding capabilities studied are defined.

2.1.1 Human capabilities

The firm’s behavioral environment involve[s] the firm’s organizational culture and
management commitment—that is, the attitudes, values, experiences, and manage-
rial approaches that define and guide the corporate effort (de Brentani and Klein-
schmidt 2004, 2015; Ukko et al. 2017). Operational capabilities affect the resources,
practices, and competences that enable the organization to perform and to gain
competitive advantages (e.g., strategic alignment and organizational learning) (cf.
Flynn et al. 2010; Wu et al. 2010, 2012), so the human capability of firm’s entire
labor force is an integral part of it. Here, human capabilities are defined as labor
commitment to operate effectively within firm processes. For our discussion of the
role of human capabilities in productivity and innovation performance, we focus on
the type of commitment manifested through labor attitudes toward developing firm
operations. These operations-related attitudes of humans (e.g. Maloney 1983) are
important prerequisites for well-functioning operations. The concept of commitment
allows further insight into human capability as it suggests that operations-related
attitudes are crucial conditions for human capabilities.

2.1.2 Time management capabilities

Effective operational capabilities enable firms to exploit opportunities without extra
costs and time, organizational disruption, and loss of performance (Protogerou et al.
2011). Time, therefore, is an important component of operational capabilities, and
managers should consider time in their decisions (Mitchell and James 2001). The
value of time in finding appropriate solutions for various challenges might change
based on the context, making time management an essential capability for firm man-
agers to identify and solve problems (Ritala et al. 2016).

Furthermore, rapid changes in technology, markets, and everyday life increased
the importance and value of time in operations as firms seek to become winners in
highly competitive business environments (Demeter 2013). Accordingly, the term
time-based competition was introduced in the 1990s by Stalk and Webber (1993)
in research on firm operations based on speed. These operations include strategies
related to decision-making, implementation of management programs, and different
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operations throughout the lifecycle, including the integration of product and pro-
cess design and development, which speeds up time to market, manufacturing, and
logistics times (Demeter 2013). However, rushing development of operations with-
out exploiting opportunities might threaten firm success (De Toni and Meneghetti
2000; Stalk and Webber 1993) due to difficulties in investment returns (Demeter
2013). It, therefore, is necessary to consider allocating sufficient time for operations
development and decision-making activities, such as implementing and analyzing
productivity measurement results. In this study, time management capabilities refer
to the firm’s capability to arrange sufficient time for operations, decision-making,
and analysis of productivity measurement results.

2.1.3 Financing capabilities

Financing capabilities constitute an important component of the firm’s business and
development activities. Wu et al. (2012) propose that under the umbrella of opera-
tional strategies and practices, operational capabilities represent different but related
investment decisions regarding how to expend limited resources. According to
them, a main challenge in operations strategy development is to identify the invest-
ments that best support the overall business strategy. With firms’ limited financial
resources, managers must compare and consider various investments. In addition to
allocation of internal resources, the development and improvement of productivity
(e.g., investments in new devices and factors) also requires external funding in many
cases. Although firms use both internal and external money to finance their growth,
productivity development, and innovation activities, securing available external
funding often seems to be difficult. Lee et al. (2015) note that innovative firms are
more likely to be turned down for financing than other firms, and this trend increases
during financial crises. It is commonly argued that firms must use different funding
patterns and utilize their financing capabilities to support their growth, development,
and innovation activities. In today’s continuously changing business environments,
firms need dynamic financing capabilities (Teece et al. 1997; Lofsten 2016; Xiang
et al. 2018); in other words, they need new financial information and opportunities
to renew and change their resource base when needed (Eisenhardt and Martin 2000;
Gabrielsson et al. 2004). Thus, in this study, financing capabilities refer to the firm’s
capability to find proper financing opportunities and invest appropriate amounts in
needed development of operations.

2.2 Productivity and innovation performance
2.2.1 Productivity

Productivity refers to the relationship between the outputs generated by a system
and the inputs necessary to create those outputs (Sink 1985). Many papers address
total factor productivity and the productivity of individual inputs and certain fields
of business (e.g., Jerzmanowski 2007). Jacobs et al. (2016) use the term operational
productivity to describe a variety of manufacturing inputs (e.g., labor, facilities,

@ Springer



542 M. Saunila et al.

equipment, and inventory) operations managers control to maximize firm outputs.
This definition of operational productivity has a larger scope than labor productivity
but neglects aspects of firm operations outside manufacturing. In this study, there-
fore, the productivity concept is divided into total productivity and labor productiv-
ity. Total productivity refers to the productivity of firm operations in general, while
labor productivity is a more specific term describing the quality of labor efforts
(e.g., Kurosawa 1991; Tangen 2005).

2.2.2 Innovation performance

Conceptualizations of innovation can be divided into two categories: those related
to innovation as a process and as an outcome (Crossan and Apaydin 2010; Jiménez-
Jiménez and Sanz-Valle 2011; Saunila and Mikimattila 2018). In general, innova-
tion demands the development and implementation of creative ideas in products,
processes, services, and organizational arrangements (Schumpeter 1934). In this
study, innovation performance is used to describe innovation as an outcome whose
success is determined by multiple aspects or inputs dedicated to the creation of inno-
vation. The inputs can be tangible (e.g., people, money, time, and equipment) or
intangible (e.g., motivation, knowledge, and organizational culture) (Davila et al.
2012). Saunila and Ukko (2014) report similar findings than Davila et al. (2012)
concerning management structures, employee roles and attitudes, and the ability to
renew or adapt to changing operating environments. Innovation performance thus
refers to the successful implementation of employees’ ideas, external information,
and new technologies, as well as the ability to renew and change internal operations.

3 Hypotheses development
3.1 Operational capabilities as antecedents of total productivity

Research shows the importance of human capabilities for the firm (Barney and
Wright 1998; Ukko et al. 2007, 2017; Fonseca et al. 2018). Human capabilities, as a
measure of labor’s commitment to operating effectively within firm processes, there-
fore, are considered to be an important element in total productivity. Firm employ-
ees aim to increase their productivity by learning new skills or applying knowledge
to their jobs (Onkelinx et al. 2016). Through this commitment to developing new
abilities, human capabilities provide a foundation for performance (cf. Ployhart et al.
2011; Abolhassani et al. 2019). For example, Collins and Smith (2006) suggest that
commitment created through human resources (HR) practices can improve firm
performance by increasing employees’ willingness to work together to create and
exchange knowledge. Tornow and Wiley (1991) find that employee attitudes, such as
job satisfaction, influence firm performance.

In sum, human capabilities can be viewed as labor commitment—mani-
fested in labor attitudes—to operate effectively within firm processes. Due to
the importance of labor attitudes (Jiang et al. 2012; Melian-Gonzalez 2016) and
commitment (Collins and Smith 2006) in organizational and job performance,
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a relationship among human capabilities on total productivity is proposed.
Based on the literature review and these arguments, we propose the following
hypothesis:

Hla: Human capabilities are positively related to total productivity.

Much research demonstrates that time can serve as a competitive weapon for
firms operating in global markets (Demeter 2013). Accelerating firm operations is
not always possible due to limitations (e.g., physical rules and economic justifica-
tions) to speeding up all business processes (Blackburn 2012). Faster operations
are not always profitable, and some operations need sufficient time to be profit-
able. Therefore, time management capabilities, or the ability to allocate sufficient
time for different operations (e.g., the development, implementation, and analysis
of performance measurements) are considered to be a key element in total pro-
ductivity. According to Kacperczyk et al. (2014), managers with time manage-
ment skills can successfully navigate markets even amidst recessions. Time man-
agement capabilities, therefore, provide economic value for investors (Liao et al.
2017).

Based on by Demeter’s (2013) results, firms that compete based on time have
higher operational performance (e.g., productivity, flexibility, reliability, and
time to market) and business performance (e.g., sales, market ratio, and return
on investment) than those ones that do not. Johnston et al. (2002) argue for the
importance of performance measurements in improving business performance
based on three points. First, understanding both the drivers and the results of each
activity is necessary for managers at all levels of firms. Second, understanding the
relationship between the drivers and the results is important. Third, performance
measures have potential to support firms’ strategic intentions. To be productive,
therefore, it is necessary that managers have the capability to manage their time
and allocate enough time to implement and analyze performance measurement
results, especially productivity measures. In sum, time management capabilities
can increase the total productivity of a firm. Based on the literature review and
these arguments, we suggest the following hypothesis:

H1b: Time management capabilities are positively related to total produc-
tivity.

Firms’ total productivity might be affected by financing challenges, such as
investments in fixed assets, including factories, buildings, and machines. Chal-
lenges to fixed-asset investments risk the ability to meet the cash requirements
for daily production and service operations (Karadag 2015), making the ability to
arrange financing for operations crucial. Regarding this financing capability, Res-
tuccia and Rogerson (2013) argue that credit market imperfections are one of the
most studied channels that lead to misallocation, resulting in low total productiv-
ity. They note that, despite differences in previous studies, credit market imper-
fections are generally believed to possibly cause both selection and misallocation
effects. Specifically, credit constraints may prevent the accomplishment of pro-
ductivity improvements in organizations. Other studies (cf. Amaral and Quintin
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2010; Buera et al. 2011) explore the effects of various finance market imperfec-
tions on total productivity. According to Restuccia and Rogerson (2013), a main
finding in this literature is the persistence of total productivity differentials and
firms’ ability to overcome credit market constraints through self-financing (e.g.,
Banerjee and Moll 2010). Vos et al. (2007) further show that high-growth firms
participate more in loan markets than low-growth firms.

In addition to private credit market financing possibilities, growing types of pub-
lic financial programs support and promote firms’ productivity, competitiveness,
employment, and sustainable growth (Barbosa and Silva 2018). Although many
such programs aimed at reducing market failures and development risks offer firms
low-interest-rate loans and cash grants, Barbosa and Silva (2018) indicate that firms
lacking capabilities and resources seem to face the largest obstacles obtaining pub-
lic funding support. In sum, financing capabilities can be viewed as the ability to
arrange financing for firm development activities and daily businesses, and these
capabilities can enhance firms’ total productivity. Based on the literature review and
these arguments, we suggest the following hypothesis:

Hlc: Financing capabilities are positively related to total productivity.

3.2 Operational capabilities as antecedents of labor productivity

High commitment to firm operations is proven to result in higher job satisfac-
tion and performance (Ployhart et al. 2011; Latorre et al. 2016; Abolhassani et al.
2019). Labor productivity generally reflects the quality of labor efforts, so it likely
is affected by human capabilities. For example, Berglund and Karltun (2007) study
production scheduling and suggest that human capabilities that cannot be automated
significantly influence production operations. In this way, human capabilities serve
as a foundation for the development of additional skills and abilities through job-
related training (Ployhart et al. 2011). Also, Latorre et al. (2016) find that training
practices that support labor commitment positively affect job performance.

Based on this explanation, commitment to operating effectively within firm pro-
cesses—in other words, having human capabilities—can be seen as necessary to
develop labor productivity. Also, research suggests that human capabilities enhance
different areas of job performance (e.g., Berglund and Karltun 2007; Latorre et al.
2016; Ukko et al. 2017). To achieve commitment, labor must have favorable atti-
tudes toward developing firm operations, and such an environment promotes labor
productivity. We, therefore, formulate the next hypothesis:

H2a: Human capabilities are positively related to labor productivity.

In addition to human capabilities, time management capabilities are important to
increase labor productivity. Time is a crucial resource for managers, and they should
observe organizational issues through the lens of time. Effective managers han-
dle their time effectively and create benefits through time management. Reunanen
(2015) shows that employee productivity and firm performance heavily rely on
how time is managed in various operations (Reunanen 2015). Sanchez and Terlizzi
(2017) note that managers can succeed if they deliver projects on time and within
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scope and budget. By completing projects on time, firms can increase productivity
by controlling the cost of human resources (Chan et al. 2008).

Controlling operations is an important activity to improve performance. Measur-
ing and analyzing is a prerequisite to controlling operations. Due to the importance
of controlling operations to achieve higher performance, it is necessary for firms to
measure their activities and analyze the results (Goshu et al. 2017). Moreover, suc-
cessful productivity management heavily depends on the participation of both man-
agers and employees (Goshu et al. 2017). Consequently, employing workers who
have the skill to manage their time while implementing and analyzing productiv-
ity measurements becomes very important. Time management capabilities thus are
found to enhance different areas of job performance and to likely affect labor pro-
ductivity. We, therefore, hypothesize the following:

H2b: Time management capabilities are positively related to labor productiv-

ity.

Studies also indicate that financing capabilities are connected to labor productiv-
ity. At the firm level, research investigates the impact of human resource manage-
ment on organizational productivity (Huselid 1995). Holzer (1987) notes that exten-
sive recruiting efforts can increase productivity, but firms may also need external
or internal financing for employee recruitment, for instance, during high-demand
seasons. De Winne et al. (2018) show that through labor turnover, firms lose valua-
ble human capital, decreasing returns from investments in human capital (e.g., firm-
specific training) and ultimately undermining competitive advantages and produc-
tivity (Shaw et al. 2013). Replacing employees who leave with workers possessing
the same level of human capital requires substantial investments of both time and
money (De Winne et al. 2018). Consequently, financing capabilities are needed to
improve labor productivity through setting wages and developing compensation sys-
tems. Wages are important to labor productivity; indeed, De Negri et al. (2011) and
Castillo et al. (2014) use wages as a factor in labor productivity. Previous research
on productivity improvement also recognizes links between employee compensa-
tion systems and productivity (Gerhart and Milkovich 1992). Financing capabilities,
therefore, are needed to implement high-performance working practices associated
with lower employee turnover and improved labor productivity and corporate finan-
cial performance. In sum, financing capabilities are found to enhance different areas
of job performance and thus likely affect labor productivity. We, therefore, hypoth-
esize the following:

H2c: Financing capabilities are positively related to labor productivity.

3.3 Operational capabilities as antecedents of innovation performance

The enhancement of human capabilities can also be reflected in innovation
performance (cf., Koufteros et al. 2014; Saunila 2017; Morris 2018). Previous
research on human capabilities investigates a variety of innovation predictors.
For example, Del Canto and Gonzalez (1999) suggest that human capabilities,
including employees’ qualifications such as high skill levels and knowledge of
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the firm, assist in realizing research and development activities, which, when
successful, can improve innovation performance. In addition to labor skills, the
quality of commitment is studied. For instance, Saunila and Ukko (2014) suggest
that human capabilities are related to employee commitment and affect innova-
tion performance. Also, labor-commitment-related QM practices contribute to
creating learning-oriented firms that support the successful development of new
products (Gutierrez-Gutierrez et al. 2018). Viewing commitment as a manifesta-
tion of labor attitudes, Hernandez-Espallardo et al. (2018) find that labor’s job-
related attitudes play a significant role in creating an innovation culture, which
acts to create value and improve performance. Based on the literature reviewed,
human capabilities likely affect innovation performance. The following hypoth-
esis, therefore, is formed:

H3a: Human capabilities are positively related to innovation performance.

Managers cannot ensure innovation performance without time management
capabilities. Different arguments about the impact of speed on innovation perfor-
mance are in circulation (Adams-Bigelow and Griffin 2005; Kessler and Bierly
2002; Chen et al. 2012). Some researchers describe positive impacts from speed
on innovation performance (Calantone et al. 2003; Carayannis and Alexander
2002), whereas others find only limited support for this claim (Adams-Bigelow
and Griffin 2005; Kessler and Bierly 2002). Time pressures in the development
of operations might cause some problems, such as skipping vital steps, ignor-
ing technical risks, and creating market uncertainty (Chen et al. 2012). It, there-
fore, is essential to allocate operations sufficient time to increase innovation
performance.

Fast decision-making might become a trap if it becomes perceived as a require-
ment, forcing decision-making that could result in failure, especially in start-up
firms (Perlow et al. 2002). Ancona and Chong (1996) demonstrate that speeding
up some firm activities is ineffective due to the lack of alignment between the
firm’s pace and the external environment. However, Eisenhardt (1989) shows that
in high-speed environments, faster decision makers perform better at using infor-
mation and developing operations than slower decision makers. Thus, time is a
basic resource in operational development that, if used efficiently and effectively,
improves firms’ innovation performance. According to Ellwood et al. (2017),
efficient and effective use of time requires accelerating innovation performance
in firms. It, therefore, is important to improve time management capabilities and
allocate sufficient time to plan operations in projects in order to enhance innova-
tion performance. Based on this literature review, time management capabilities,
as an element in preceding operational capabilities, are shown to affect innova-
tion. The following hypothesis, therefore, is proposed:

H3b: Time management capabilities are positively related to innovation per-
formance.

Financing capabilities are also considered to be key to manage innova-
tion (e.g., Mazzucato 2013; Mina et al. 2013). According to Mazzucato (2013),
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long-term strategic commitments to innovation require specific types of financ-
ing, and different types of innovation activities may require firms to use either
internal or external financing mechanisms. For instance, Mina et al. (2013) find
that product—and especially process—innovation tends to attract external capital,
but organizational innovation does not. In addition to external loan mechanisms,
firms’ innovation activities draw support from government financing mechanisms,
such as tax incentives (d’Andria and Savin 2018; Grilli et al. 2018). Although dif-
ferent types of mechanisms and sources are available to finance firms’ innovation
(Lv et al. 2018), firms need understanding and capabilities to be able to finance
their innovation activities. Based on this literature review, preceding operational
capabilities in finances are shown to affect innovation. The following hypothesis,
therefore, is formulated:

H3c: Financing capabilities are positively related to innovation performance.

3.4 Research model

So far, no study has investigated the relationships of the three preceding operational
capabilities with productivity and innovation performance. According to the previ-
ous sections, human, time management, and financing capabilities can be viewed
as distinct preceding operational capabilities. In our model, we differentiate preced-
ing operational capabilities from resources and practices, although they are closely
related. Preceding operational capabilities reflect the successful manifestation of
resources, so they are firm-specific, operations-based capabilities necessary to gain
competitive advantages via operational capabilities. Preceding operational capabili-
ties, therefore, are based on firms’ accumulation of realized resources and practices
that develop unique capabilities within operational capabilities, which, in turn, con-
tribute to productivity and innovation performance. Figure 1 shows the model of
the theoretical relationships among preceding operational capabilities, productivity
(total productivity and labor productivity), and innovation performance.

4 Methodology
4.1 Sample and data gathering

Empirical data for the study was collected from Finnish SMEs through a web-based
survey. SMEs (firms employing 10-249 employees) were selected as a population of
this study due their significance in the Finnish economy. 99.8% of the Finnish enter-
prises are SMEs and they produce about half of the turnover of all firms. (The Fed-
eration of Finnish Enterprises) In total, 3662 SMEs with revenue of 2—50 million
euros and 10-249 employees were included in the randomly selected sample. With
Finland’s population of approximately 20,000 SME:s, the sample comprised approx-
imately 18.3% of all firms in the targeted category. After the questionnaire was sent
to potential respondents (meaning managers of the sampled 3662 firms), a reminder
was sent one week later. Of the 2989 questionnaires sent, 673 were returned to the
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Preceding operational capabilities

Human Time management Financing
capabilities capabilities capabilities

H1b

A 4

Total productivity

H2b
A 4

Labor productivity

H3a I;Pb H3c

Innovation performance

Fig. 1 Research model and hypotheses

researchers with return-to-sender messages, indicating that the recipients’ addresses
were no longer valid. Afterwards, the data was cleaned. Response was deleted if
most of the items included missing values, or if the responses were advisedly flawed
(for example the best possible value chosen for each item). This process resulted that
a total of 203 valid responses was received, resulting in a response rate of 6.8%.

The demographics are presented in Table 1. The data were categorized by the
revenue of the firms in which the respondents worked. Roughly 58.6% of the
respondents were employed by small firms, while 27.6% worked for medium-sized
firms. About 13.8% of the respondents did not want to provide their firms’ reve-
nue. Regarding firm size, as measured by number of employees, 52.7% of the firms
were considered to be small, with fewer than 50 employees, while around 31.5%
of the firms had more than 50 employees. About 15.8% of the respondents did not
answer this question. Nearly half (47.8%) of the sample represented manufacturing
firms, and 43.4% of the responding firms were service oriented. About 8.9% of the
respondents did not respond. In addition, the sample covered a variety of different
types of business as shown in Table 1.

4.2 Non-response bias

Non-response bias was assessed by testing for differences between the respondents
that did and did not fully complete the survey (Whitehead et al. 1993). Tests of the
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Table 1 Background of the

respondents " %
Revenue (Meuro)
10 or less 119 58.62
11 or more 56 27.59
No response 28 13.79
No. of employees
49 or less 107 52.71
50 or more 64 31.53
No response 32 15.76
Firm type
Manufacturing 97 47.78
Service 88 43.35
No response 18 8.87
Business type
Industry 75 36.95
Construction 26 12.81
Wholesale and retail 18 8.87
Information and communication 12 5.91
Logistics 9 443
Healthcare services 8 3.94
Environmental 5 2.46
Energy services 4 1.97
Agronomy/forestry/fishery 3 1.48
Other 11 542
No response 32 15.76
Position
Executive 177 87.19
White-collar worker 2 0.99
Blue-collar worker 2 0.99
No response 22 10.83

means of the constructs and the means of the items revealed no significant differ-
ences at the 5% significance level (p-values 0.123-0.768). The study results, there-
fore, were not influenced by non-response bias.

4.3 Common method bias

Common method bias can interfere with results from research using a single
respondent from a firm. Several procedural remedies were used to minimize the
potential for such bias (Podsakoff et al. 2003). The respondents were encouraged to
answer the items as truthfully as possible and were allowed to remain anonymous.
These measures decreased the likelihood that the respondents gave answers believed
to be viewed favorably by others (i.e., social desirability). Attention was also paid to
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the construction of the items, which could reduce common method bias. In addition,
methodological separation was applied (Craighead et al. 2011) by employing differ-
ent variations of Likert-type scales, such as “very significant/not at all significant”
and “strongly disagree/strongly agree.” Additionally, Harman’s single-factor test
(Podsakoff et al. 2003) was performed. All the variables were loaded into explora-
tory factor analysis, and the unrotated factor solution was analyzed. If one general
factor accounts for most of the covariance of the measures, then common method
variance exists. In this case, the main factor explained only 32.6% of the total vari-
ance, indicating that no significant common method variance existed (Podsakoff
et al. 2003).

4.4 Variable measurement

This study followed a survey-based approach and utilized managerial assessment of
preceding operational capabilities, total productivity, labor productivity, and innova-
tion performance in the respondents’ firms. Thus, the respondents provided evalua-
tions of the constructs in their firm, and the responses to the survey items required
adequate knowledge of firm operations. Managers were selected as the respondents
because they were expected to have this knowledge. The items measuring theoretical
constructs were developed based on the literature review. When existing items were
not identified, the researchers relied on the literature to specify the content of con-
structs. The target firms were SMEs, so the items were selected based on relevance
to the SME context.

Preceding operational capabilities were captured with a new scale (informed by
previous research, as presented in Table 2) with three components: human, time
management, and financing capabilities. Human capabilities, defined as labor com-
mitment (manifested in attitudes) to operate effectively within firm processes, were
operationalized via a three-item scale addressing the attitudes of different person-
nel groups in the firm toward developing operations. Time management capabilities
were also measured with a new scale with four items addressing whether there was
enough time for tasks related to operations management. The financing capabilities
scale consisted of three new items measuring the sufficiency of financial resources
and their allocation to operational development.

The dependent variables were total productivity, labor productivity, and innova-
tion performance. Total productivity and labor productivity were measured with sin-
gle items. Although some scholars criticize single-item measures due to reliability
and validity problems (Sarstedt and Wilczynski 2009; Diamantopoulos et al. 2012),
their use is acceptable under certain conditions. Single-item measures can be used
when the research setting includes concrete, singular objects and attributes (Berg-
kvist and Rossiter 2007, 2009) that are homogenous (Loo 2002) and unambiguous
to the respondents (Sackett and Larson 1990), as was the case in this study. Innova-
tion performance was measured with five items addressing idea generation, technol-
ogy investments, external information exploitation, ability to renew, and change in
operations.
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These constructs were operationalized as shown in Table 2. The survey also
included controls for contextual variables that might confound the results. Firm size
was measured by revenue and number of employees. Firm type was also selected as
a control variable, and the respondents were asked to identify their employers either
as manufacturing or service firms.

5 Results
5.1 Measurement model

The normal distribution of each variable was assessed using the measures of kur-
tosis and skewness. Each variable appeared to have approximately normal distri-
bution. Next, before hypotheses testing, the levels of validity and reliability were
assessed. As shown in Table 3, convergent validity was assessed based on item load-
ings, which were considered to be good (Comrey and Lee 1992) for this sample size
(Hair et al. 2010). Also, the average variance extracted (AVE) was higher than 0.5
for each construct, supporting convergent validity. For multicollinearity, the vari-
ance inflation factors (VIF) were calculated. All VIFs were less than 3.0, consider-
ably less than the recommended threshold of 5-10, suggesting that multicollinearity
was not a problem (Kleinbaum et al. 1988). Discriminant validity was assessed by
comparing the square root of the AVE to the shared variance (see the correlation
coefficients in Table 4) between each pair of constructs. The lowest AVE was 0.720,
and all the coefficients were less than that value, indicating that the constructs pos-
sessed discriminant validity. Reliability was assessed using Cronbach’s a and com-
posite reliability (CR). Table 3 shows that all constructs had Cronbach’s alpha and
CR values were more than 0.70, establishing the reliability and internal consistency
of all the constructs. In summary, the results indicated that the theoretical constructs
were reliable, valid, and unidimensional, enabling proceeding to hypothesis testing.

5.2 Hypothesis testing

The research hypotheses were tested using linear regression analyses. Table 5 pre-
sents the results of the regression analyses for operational capabilities, total pro-
ductivity, labor productivity, and innovation performance. For H1, we found sup-
port for Hla and H1b. The model of total productivity was significant (p=0.000),
showing that human (f=0.402, p=0.000) and time management capabilities
(B=0.385, p=0.000) significantly influenced total productivity. Financing capa-
bilities (=0.081, p=0.323) were not significant in the model. However, firm
size, as measured by number of employees, had significant influence on the
model. We interpret these observations to show that the influence of operational
capabilities on total productivity was not significantly affected by firm type. How-
ever, the higher the number of employees was, the stronger the influence of oper-
ational capabilities on total productivity was. In sum, the results showed that the
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Table 3 The results of FA and reliability tests

Constructs No of item Factor loadings Cronbach’s o CR AVE
Human capabilities 1 0.770 0.734 0.851 0.657
2 0.889
3 0.768
Time management capabilities 1 0.874 0.834 0.893 0.684
2 0.921
3 0.897
4 0.564
Financing capabilities 1 0.876 0.798 0.882 0.714
2 0.811
3 0.847
Innovation performance 1 0.799 0.763 0.842 0.519
2 0.730
3 0.691
4 0.771
5 0.594
Table 4 Intercorrelations of the variables
1 2 3 4 5 6
1. Human capabilities 1.000
2. Time management capabilities ~ 0.226%* 1.000
3. Financing capabilities 0.082 0.23]%#%* 1.000
4. Total productivity 0.383***  (0.340%*%*  (0.181* 1.000
5. Labor productivity 0.340%**  0.186* 0.093 0.640%** 1.000
6. Innovation performance 0.233%%* 0.221%%* 0.175% 0.060 0.132 1.000

Sign. #*#* <0.001, **0.001 <p<0.01, *0.01 <p<0.05

better the human and time management capabilities the firm had, the more likely
it was to have high total productivity.

For H2, we found support for H2a. The model of labor productivity was sig-
nificant (p=0.006) and showed that human capabilities (§ =0.332, p=0.001) sig-
nificantly influenced labor productivity. Time management (=0.169, p=0.074)
and financing capabilities (B =0.019, p=0.814) were not significant in the model,
and the control variables did not influence it. The influence of operational capa-
bilities on labor productivity, therefore, was not affected by firm size or type. In
sum, the results showed that the better human capabilities the firm had, the more
likely it was to have high labor productivity.

For H3, we found support for H3a and H3b. The model was significant
(p=0.003) and showed that human (p=0.138, p=0.047) and time manage-
ment capabilities (p=0.190, p=0.005) significantly influenced innovation
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Table 5 Regression results of total productivity, labor productivity, and innovation performance

Dependent variables Total productivity Labor productivity Innovation perfor-
mance
p Std. error Std. error B Std. error

Controls

No of employees 0.003*  0.001 0.002 0.001 —0.002* 0.001

Revenue —6.44E—-6 0.000 —-4.37E-6 0.000 9.76E—6 0.000

Firm type 0.010 0.158 0.061 0.160 0.068 0.111
Main effects

Human capabilities 0.402%** (0.100 0.332%** (0.100 0.138* 0.069

Time management capabilities ~ 0.385%** 0.093 0.169 0.094 0.190%* 0.066

Financing capabilities 0.081 0.082 0.019 0.082 0.054  0.057
Model summary

F 8.395% 4k 3.182%* 3.421%*

R? 0.242 0.108 0.119

Adjusted R? 0.213 0.074 0.084

Sign. *** <0.001, **0.001 <p<0.01, *0.01 <p<0.05

performance. Financing capabilities (f =0.054, p=0.345) were not significant in
the model. Also, firm size, as measured by number of employees, had signifi-
cant influence on the model. These results meant that the lower the number of
employees was, the stronger the influence of operational capabilities on innova-
tion performance was. To sum up, the results showed that the better human and
time management capabilities the firm had, the more likely the firm was to suc-
ceed in innovation performance. The summary of hypothesis test results is pre-
sented in Table 6.

6 Discussion and conclusions
6.1 Theoretical contributions

In this article, we present empirical validation of the prerequisites of productivity
and innovation, which are important components of competitive advantages. In this
research, we add three preceding operational capabilities—human, time manage-
ment, and financing capabilities—as a means to establish operational capabilities.
We also add to the literature a comprehensive investigation of the links of preceding
operational capabilities with productivity (i.e., total productivity and labor produc-
tivity) and innovation performance. The study makes three main contributions to
operational capabilities research.

First, the study indicates that human capabilities have significant impacts on
total productivity, labor productivity, and innovation performance. It seems that
manager and employee commitment both play major roles in increasing total pro-
ductivity. The results thus support previous studies highlighting labor attitudes and
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Table 6 Summary of hypothesis test results

Hypothesis pvalue  Hypothesis support

H1a: Human capabilities are positively related to total productivity 0.000%**  Supported

H1b: Time management capabilities are positively related to total 0.000***  Supported
productivity

Hlc: Financing capabilities are positively related to total productivity 0.323 Not supported

H2a: Human capabilities are positively related to labor productivity 0.001***  Supported

H2b: Time management capabilities are positively related to labor 0.074 Not supported
productivity

H2c: Financing capabilities are positively related to labor productivity ~ 0.814 Not supported

H3a: Human capabilities are positively related to innovation perfor- 0.047* Supported
mance

H3b: Time management capabilities are positively related to innovation  0.005**  Supported
performance

H3c: Financing capabilities are positively related to innovation perfor-  0.345 Not supported
mance

Sign. *** <0.001, **0.001 <p<0.01, *0.01 <p<0.05

commitment as important drivers of organizational and job performance (Collins
and Smith 2006 Jiang et al. 2012; Melidn-Gonzalez 2016; Morris 2018). In line with
Wau et al. (2010), commitment, manifested in employee attitudes and constituting a
central element of human capabilities, seems to affect the actions and reactions of
managers and employees, which, in turn, are associated with specific processes and
practices that improve organization performance and productivity.

Several points regarding the significant impact of managers and employees’ atti-
tudes on labor productivity warrant discussion. The results support the findings of
Ployhart et al. (2011) suggesting that human capabilities serve as a foundation for
performance through commitment to developing additional abilities. These findings
may also confirm research indicating that employees across organizational levels
aim to increase their productivity by learning new skills and applying knowledge
related to their jobs (Onkelinx et al. 2016; Ukko et al. 2017) because the training
practices that support labor commitment have positive effects on job performance
(Latorre et al. 2016). Additionally, a significant relationship is found between inno-
vation performance and the capabilities of managers and employees. These results
align with Saunila and Ukko’s (2014) finding that human capabilities are related
to employee commitment and affect innovation performance. As well, Hernandez-
Espallardo et al. (2018) report that labor’s job-related attitudes play a significant role
in creating an innovation culture. The scope of the items addressing human capa-
bilities in this study is quite narrow, so future research could focus on the drivers of
commitment and attitudes among employees across organizational levels.

Second, the study indicates that time management capabilities have significant
impacts on total productivity and innovation performance but not labor productiv-
ity. Regarding total productivity, the study supports the findings of Mitchell and
James (2001) and Ritala et al. (2016) by identifying time as an important component
of operational capabilities and by showing that, when given little time to identify
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and solve firm problems, managers see time management as an essential capability.
Regarding labor productivity, for instance, Reunanen (2015) describes the high reli-
ance of employee productivity and firm performance on time management in differ-
ent tasks. However, a connection between time management capabilities and labor
productivity is not found in this study. A possible explanation is that there are stand-
ard times for different tasks, which leave little room for improvement.

Third, the study indicates that financing capabilities have no significant impact on
total productivity, labor productivity, or innovation performance. The development of
firm productivity and innovation performance seems to rely more on the other preced-
ing operational capabilities than financing capabilities. When developing productiv-
ity and innovation performance, therefore, firms should focus on increasing the com-
mitment of employees and managers at all organizational levels, as well as allowing
time for productivity improvement and innovation activities. This result is surprising
because financial constraints are believed to prevent organizations from improving
productivity (Restuccia and Rogerson 2013) and managing innovation performance
(Mazzucato 2013; Mina et al. 2013). In this study, the empirical data were gath-
ered from Finland, so the results may be different in other emerging markets, which
could be a relevant topic for further research. Further, regarding the control variables,
increasing the number of employees has significant, positive impacts on total produc-
tivity and negative impacts on innovation performance. These issues are not hypoth-
esized in this study but may also be interesting topics for further research.

6.2 Practical contributions

Our findings have implications for both managers and policymakers. SME manag-
ers can benefit from understanding the determinants of productivity and innovation.
Given the influence of human capabilities on total and labor productivity, employees
should be supported in their tasks. In addition to incentives to increase their work-
load, therefore, employees should receive support to strengthen their commitment
and positive attitudes toward work, which seem largely neglected today. Innovation
performance can be improved if enough time is given to innovation development.
Further, to fully realize operational capabilities, firms should attend to their pre-
ceding capabilities. Investing in such capabilities should include supporting human
commitment, allowing enough time to complete tasks, and finding financing oppor-
tunities. Consequently, firms aiming to improve productivity and innovation should
focus on certain preceding operational capabilities. From policymakers’ perspec-
tive, our results suggest that public support could be more effective at encouraging
firm productivity and innovation development than other policy instruments, such as
legislation.

6.3 Limitation and further research

There are three major limitations in our study. The first limitation of our analysis is
related to the sample. The study was conducted among Finnish SMEs, so the results
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may differ in other contexts. Country-specific characteristics, therefore, should be
taken into account when applying the results in practice or further research. Future
studies could address these sample-related limitations by validating the results in dif-
ferent regions using different methodologies. Second, the used measures may cause
limitations and the measures should be validated with additional research. Third,
the use of perceptual data is another limitation of the research, although perceived
measures are found to have positive correlations with objective measures (e.g., Ven-
katraman and Ramanujan 1987). Also, formal procedures and policies do not always
correspond with firms’ operations. The reality of daily experience is more truthful.
Given the studied constructs, perceptual data are considered to be appropriate to
obtain truthful views.
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