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RESEARCH ARTICLE

Understanding New Zealand firm innovation: exploring
human resource factors by firm size and strength*

Jarrod Haar a and Conor O’Kaneb

aSchool of Management, Massey University, Tāmaki Makaurau, New Zealand; bDepartment of Management,
Otago University, Ōtepoti, New Zealand

ABSTRACT
Firm innovation is of vital importance to New Zealand’s economy,
but we understand little about how different human resource
(workforce) factors influence innovation approaches (product/
services innovation, process innovation, and innovation speed). We
explore three human resource (HR) factors: workforce knowledge,
skills, and abilities (KSAs), workforce attraction, and workforce
retention, using a sample of New Zealand private sector firms (n =
402). Regression analysis shows all HR factors are significant
predictors of all innovation approaches. Further analysis shows
workforce KSAs is dominant towards product/service innovation,
workforce attraction is dominant towards process innovation, and
workforce retention is dominant towards innovation speed.
Moderating effects by firm size are found showing small-sized
firms out innovate large-sized firms when workforce KSA are high,
despite small-sized firms having, on average, weaker HR factors
and innovation approaches than large-sized firms. We highlight
the organisational implications across small – and large-sized firms.
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Introduction

Firm innovation is an important outcome because it links to the financial performance of
a firm (Li et al. 2010). Further, others argue societal benefits for New Zealand (e.g. Gluck-
man 2015; Yeoman and Bibby 2015; Ruckstuhl et al. 2019), such as aiding economic
growth. However, despite the financial links, some have warned about the primarily
profit focus of innovation (Vunibola and Scobie 2022). While we understand firm inno-
vation is important, the Ministry of Business, Innovation and Employment (MBIE 2019)
reports that New Zealand firms spend lower amounts on Research & Development
(R&D) than other OECD countries (1.17% of GPD compared to the OECD average of
2.37%). Further, Fabling and Statistics New Zealand (2007) suggest that globally, New
Zealand firms are amongst the lowest spenders on R&D.
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Hong et al. (2016) noted that despite New Zealand being ranked number one across
important growth fundamentals categories (e.g. ease of business set-up), New Zealand ‘is
“middle of the pack” (or worse) when it comes to economic growth, productivity and
process innovation’ (p. 5379). While the OECD (2019) attributes New Zealand poor
innovation on size (firms, markets, and cities), New Zealand does have some highly inno-
vative firms. For example, Rocket Lab launches rockets for clients including NASA, and
Buckley Systems Limited, manufacture precision equipment for semiconductor and
medical applications. The present study seeks to answer questions about what factors
aid New Zealand firm innovation.

This paper focuses on three innovation approaches to move beyond the typical single
innovation focus of studies, such as focusing on product innovation only (e.g. Haar et al.
2022a). Indeed, studies have found different effects towards different innovation types
(e.g. Messersmith and Guthrie 2010). Thus, assuming factors will link to distinct inno-
vation approaches may be flawed. Further, this might be especially valuable if we find
similarities or differences across the three approaches. Product/service innovation refers
to ‘new products or services introduced to meet an external user or market need’
(Damanpour and Gopalakrishnan 2001, p. 47), process innovation is defined by Utterback
and Abernathy (1975) as ‘the system of process equipment, workforce, task specifications,
material inputs, work and information flows, etc. that are employed to produce a product
or service’ (p. 641), while innovation speed captures the rate or speed with which a firm
realises processes or product/service additions (Prajogo and Sohal 2006).

One poorly explored factor in understanding New Zealand firm innovation relates to
Human Resource (HR) factors. Internationally, the links between human capital and firm
performance are well established (Crook et al. 2011), but there is only modest attention
given towards firm innovation. Alpkan et al. (2010) define human capital as the collection
of individual employee knowledge, skills, and abilities (KSAs) of a firm’s workforce.
While some have acknowledged the importance of human capital in New Zealand
(Gluckman 2015) there is scant empirical evidence. We use the Resource Based View
(RBV, Barney 1991) to theoretically understand how HR factors can influence firm inno-
vation. Further, testing HR factors towards three innovation approaches provides an
additional theoretical test of RBV to determine whether effects are consistent or produces
a lack of consistent effects, which might highlight potential theoretical limitations.

Beyond the established workforce KSAs (human capital), the literature also highlights
that firms with strong workforce retention outperform their competitors, because the
retention of a skilled and talented workforce is vital. Park and Shaw (2013) state, ‘on
average, organizations with low turnover rates have accumulated much human capital.
When employees leave, replacement employees cannot equal the lost human capital
until much time passes’ (p. 269). Despite the complimentary nature of human capital
and employee retention, these factors are seldom examined together.

Next, this study adds workforce attraction, which represents the ability of a firm to
bring quality human capital onboard the firm. While attraction receives attention (e.g.
Hutchings et al. 2011) it has received much less than employee retention (e.g. Park
and Shaw 2013), especially at the firm level. In combination, this study broadly examines
the role of HR factors in New Zealand firms, and how skilled and competent firm work-
forces are, how well they are retained, and the ability of firms to attract workers. Seldom
do firm studies explore both the quality of the existing workforce, the ability of a firm to
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retain them, and their ability to attract new talent. Ultimately, we have little New Zealand
evidence of any of these HR factors and none with all three in combination. Finally, we
capture the New Zealand context by including firm size. MBIE (2021) reports that 97% of
firms in New Zealand are small sized, and New Zealand firm evidence suggests firm-size
does create differences in innovation (Haar et al. 2022b).

Overall, the present study contributes to the firm innovation literature by examining
these three HR factors in combination: workforce KSAs, attraction of new workforce
members, and the retention of existing workforce. This fills important gaps in the litera-
ture, especially considering the combination of these HR factors within the context of
New Zealand firm innovation. Finally, the addition of dominance analysis to determine
the strength of effects across the three HR factors towards innovation and comparing
effects by firm size adds additional insights. Hence, we can determine what HR factors
are most dominant towards innovation approaches and whether these differ by firm
size. Ultimately, this paper answers three research questions: (1) what role do different
HR factors play on the innovation of New Zealand firms? (2) does this differ by innovation
type? and (3) does it differ by firm size? See Figure 1 for our study model.

Resource based view and HR factors

Crook et al. (2011) notes that human capital represents not just the explicit ‘how-to’ of a
workforces KSAs ‘but also tacit KSAs, which can often be difficult to articulate’ (p. 444).
Firms with superior human capital have workforces that are more educated, skilled, and
who acquire job-related knowledge continuously (Yang and Lin 2009). Hence, this rep-
resents the human resources available for a firm, with evidence suggesting this leads to
better performance. Typically, the literature utilises the RBV of the firm (Barney 1991)
to understand how human capital enhances firm performance (Crook et al. 2011).
RBV theory argues that firms might have several resources available to them, which

Figure 1. Study model.
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can be leveraged to achieve an advantage over competitors. To achieve a competitive
advantage, these resources need to be valuable, rare, inimitable, and non-substitutable
(Barney 1991). Not all firms are likely to have such resources, and the RBV helps
explain why some firms outperform others.

The RBV approach is well accepted within the human capital literature, with Crook
et al. (2011) stating it ‘argues that the heterogeneous distribution of valuable resources
among firms – such as human capital – explains performance differences’ (p. 443). For
example, not all workforces are the same. Some workforces have greater industry knowl-
edge, someworkforces aremore skilled and have superior abilities, and this allows them to
be more creative and their firm innovative at superior levels. Human capital does include
education but having a more educated workforce alone might not be enough. It is the
associated KSAs that best capture human capital and how these levels can vary across
firms. Superior human capital is a valuable resource that firms can leverage to create
better innovation. We use the term Workforce KSAs to capture firm human capital.

Under RBV, the key to understanding how human capital benefits firm innovation
and performance is via knowledge (Youndt and Snell 2004; Teece et al., 1997). It is
argued that it is the ‘knowledge embedded in human capital as being among the most
universal of resources that meet’ the RBV criteria (Crook et al. 2011, p. 444). Thus, a
knowledgeable workforce might have the experience and insight to work around
complex issues to create new products and services, superior production processes,
and do these faster than competitors. Importantly, competitors are likely to be challenged
by how their competitors have achieved such innovations approaches and struggle to
copy and keep up with such innovative practices. This reflects the RBV (Barney 1991)
because such knowledge resources are valuable, not common amongst competitors
(i.e. rare), and are very hard for competitors to copy (i.e. inimitable). Finally, the chal-
lenge for competitors is that knowledge (via human capital) is non-substitutable – it is
very hard for competitors to replicate the unique advantages of workforce knowledge.
Hiring more skilled workers might be the start, but to create an equivalent workforce
with identical KSAs is highly unlikely, especially when we consider industry knowledge
amongst a workforce. This is why human capital and similarly HR factors (i.e. attraction
and retention) can be valuable to a firm.

Empirically, workforce KSAs (human capital) is linked to greater firm performance
including operational performance (Crook et al. 2011), and while this does include inno-
vation, it is seldom explored, and not across different innovation approaches. While the
human capital literature acknowledges firms can enhance their workforce’s human
capital via training or acquiring new and more skilled capital (Youndt and Snell 2004),
research often fails to take a nuanced approach. Typically, research captures human
capital as a measure of a workforces KSAs but sometimes focuses only on this single
factor (e.g. Hu et al. 2023). The present study seeks to address this issue by including
a focus on acquiring new KSAs through workforce recruitment. Tumasjan et al.
(2020) noted the links between recruitment and firm performance are relatively scarce,
but they found recruitment was correlated significantly with firm performance (r = .30,
p < .01). Here, we suggest examining human capital and workforce attraction provides
a more comprehensive understanding around capital existing and recently acquired.

Finally, aligned with acquiring new human capital we also include the retention of
existing human capital. While workforce turnover occurs naturally in business, a firm
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that retains more of its workforce than competitors is advantageous. This is especially
important when the retention is on more skilled workers (e.g. Takeuchi et al. 2007). In
their meta-analysis, Park and Shaw (2013) found employee turnover was significantly
and negatively linked to organisational performance, with a small average corrected cor-
relation (r =−.15). Ultimately, firms that are better able to retain their workforce are
more likely to extract extra value of their human resources than competitors, who
suffer the loss of institutional knowledge. Both attraction and retention of workforces
align with RBV theory, because firms that can outperform competitors on attracting
and retaining talent are illustrating valuable, rare, inimitable, and non-substitutable oper-
ations (Barney 1991). Overall, we expect all three human factors to be positively linked to
firm innovation approaches. We posit the following.

Hypothesis 1: Workforce KSAs will be positively related to (a) product/service innovation,
(2) process innovation, and (3) innovation speed.

Hypothesis 2: Workforce attraction will be positively related to (a) product/service inno-
vation, (2) process innovation, and (3) innovation speed.

Hypothesis 3: Workforce retention will be positively related to (a) product/service inno-
vation, (2) process innovation, and (3) innovation speed.

Moderating effects of firm size

There is growing empirical evidence that New Zealand firms differ by size (see Haar et al.
2022b). Meta-analysis has found large sized firms are more innovative (Damanpour
2010), and this aligns with the study by Haar et al. (2022b). However, much of the litera-
ture is set outside New Zealand where size dynamics might be different. Indeed, New
Zealand evidence points to mixed findings, whereby some studies support advantages
for large-sized New Zealand firms (Haar and Spell 2007, 2008), but also, no differences
by firm size (Haar et al. 2009). Under the RBV, firm-size might be useful to determining
whether larger-sized firms have additional resources that enable them to leverage their
HR factors better towards innovation approaches than small-sized firms. For example,
under RBV, it might be that small-sized firms can have resources that are valuable and
rare, but perhaps their ability to create resources that are inimitable and non-substituta-
ble are more challenged. For example, larger competitors might buy successful small-
sized firms to gain access to new knowledge that they might otherwise be unable to
imitate.

In our focus on multiple HR factors towards different innovation approaches, we
theoretically challenge the universal nature of potential effects by comparing small-
sized firms with medium-sized and large-sized firms. We suggest that larger-sized
firms might have a greater ability to attract and retain workforces due to a stronger
public profile and greater financial resources (e.g. Haar and Spell 2008), allowing for
higher wages and stronger employee development. This might enable them to achieve
the inimitable and non-substitutable resources under RBV (Barney 1991). Overall, we
hypothesise that firm size will moderate the effectiveness of HR factors influence on inno-
vation approaches, leading to stronger benefits for large-sized firms. We posit the
following.
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Hypothesis 4: Firm size will moderate the effectiveness of HR factors on innovation
approaches, with larger-sized firms reporting stronger benefits.

Determining strongest HR factor/s

Dominance analysis allows for the testing of the three HR factors to the three innovation
approaches to determine the strength and weighting of each HR factor in relation to
others. Here, three HR factors are current KSAs, retention, and attraction. Determining
that one workforce factor dominates the influence on innovation approaches over
another provides insights not often explored. While all HR factors can represent valuable,
rare, inimitable, and non-substitutable resources under RBV (Barney 1991), there are
theoretical benefits to testing for differences. For example, if workforce attraction is
found to dominate, this captures those resources that are most valuable to firms in
relation to others, and thus provides superior insight into resources and understand
which resource might be more important (e.g. valuable, non-substitutable) than
others. Theoretically, this aligns with the RBV of the firm.

The present study explores three HR factors: (1) workforce KSAs, as well as (2) the
ability to attract new workforce members, and (3) the ability to retain existing workforce
talent and one advantage of dominance analysis is that it identifies which are the most
important dimensions (see Tonidandel and LeBreton 2011). This might be especially
useful for organisations and firm leaders. For example, if the attraction of new workforce
talent is especially beneficial to innovation approaches (i.e. most dominant), then this can
enable firms to focus more on this activity. This dominance analysis approach has not
been examined within the literature, although we do offer expected effects. Specifically,
the links between human capital and performance (Crook et al. 2011) are stronger
than this for employee retention (Park and Shaw 2013). While recruitment effects are
limited and less established, Tumasjan et al. (2020) did find mediums-sized effects that
exceed those for retention. Hence, we expect human capital (current workforce KSAs)
to be the dominant factor, followed closely by workforce recruitment, with workforce
retention trailing last. Testing such strength differences remains under-examined in
the firm innovation literature. We offer the following hypotheses towards the innovation
approaches.

Hypothesis 5: The influence of the HR factors on (a) product/service innovation, (2) process
innovation, and (3) innovation speed, will differ, with workforce KSAs being the dominant
factor, followed by workforce attraction, and workforce retention last.

Method

Sample and participants

Data were collected using a Qualtrics survey panel with full ethics at the end of 2020. We
focused on New Zealand private sector firms with senior managers reporting on their
firms. Firms came from a wide range of industries and geographical locations. Rec-
ommendations by Bernerth et al. (2021) were followed including removing fast complet-
ing respondents and using an instructed response item (e.g. ‘For this question, answer
strongly agree only’) and removing those who fail the attention test. Overall, 402 firm
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respondents were collected with no missing data. Respondent firms were well split by
size: 41.3% small-sized (50 employees or less) and 58.7% medium-large-sized (51 +
employees). On average, respondent firms were on in the 16–20 years old bracket, and
19 industries were represented. The largest groups being financial and insurance services
(18.9%), professional, scientific, and technical services (13.7%), retail (12.9%), and man-
ufacturing (10.7%).

Measures

The study measures are shown in Table 1.
Control Variables: We controlled for several firm demographic variables because these

may influence innovation. Aliasghar and Haar (2023) note that older firms are more
likely to perform better, and thus firm age is controlled for. Firm Age (in yearly
bands: 1 = up to one year, and then five-year bands e.g. 2 = 1–5 years, 3 = 6–10 years,
etc. up to 12 = 51 + years). Further, Guthrie (2001) argued that unionisation and industry
might play key roles around firm performance and we controlled for Workforce Union-
isation (as a percentage of workforce). For industry, we controlled for the three largest
groupings in our sample that are most likely to links with innovation, creating
dummy variables: Financial and Insurance Services (18.9%), Professional, Scientific
and Technical Services (13.7%), and Manufacturing (10.7%). Finally, Hu and Zhang
(2021) found deteriorating business performance across Covid-19. Thus, we controlled
for Covid Challenges with a single item ‘Has your business been directly affected by
Covid-19 (e.g. loss of business, etc.)?’, coded 1 = Not at all, 2 = In a minor way, 3 = In
a moderate way, 4 = In a major way.

Testing for common method bias

Common method bias (CMB) is a potential issue in single-source studies, and we follow
recommendations (Podsakoff et al. 2003) to test for the potential of CMB. First, we con-
ducted Harman’s One factor Test. An unrotated factor analysis was conducted with the
first factor accounting for 36.6% of the variance, which is below the 50% threshold
(Podsakoff et al. 2003). Next, we conducted the Lindell and Whitney (2001) procedure.
This is a partial correlation controlling for an unrelated construct and shows CMB is
unlikely if correlation strengths remain unaffected. In this study, we controlled for
the manager respondent’s own Machiavellianism (4-items from Christie and Geis
1970, α = .92) and no change on the strength of correlations were found. Combined,
these post-hoc analyses suggests that CMB if present is not playing a pervasive
problem in our data.

Measurement models

We confirmed our constructs using Confirmatory Factor Analysis with AMOS (version
26) following recommendations (Hu and Bentler 1998): (1) the comparative fit index
(CFI≥ .90), (2) the root-mean-square error of approximation (RMSEA≤ .08), and (3)
the standardised root mean residual (SRMR≤ .10). Overall, the hypothesised measure-
ment model was the best fit for the data: χ2(df) = 461.5(155), CFI = .92, RMSEA = .07,
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and SRMR = .06. Alternative models were also tested (e.g. combining various innovation
measures), and these were all significantly poorer fit (all p < .001) to the data.

Analysis

Hypotheses were tested in SPSS (version 26) using hierarchical regression analysis. Step 1
had the control variables and Step 2 the HR factors (workforce KSAs, workforce attrac-
tion, workforce retention). Step 3 had the moderator firm size and Step 4 the interaction
between firm size and the three HR factors (three separate interactions).

Finally, dominance analysis (details below) was conducted and the excel spreadsheet
with macros by LeBreton (2006) was utilised. To examine potential size differences, we

Table 1. Study measures and details.

Measures + Details
Details +Factor

Loadings

Product Innovation (Li et al. 2010), coded 1 = no change, 5 = radical change. α = .71, CR = .82, AVE = .54
To what extend does your organisation engage in the following:
1. increasing the variety of product/service .822
2. improving qualities of product/service .618
3. extending the market coverage of product/service .781
4. enhancing the manufacture technology of new products .700
Process Innovation (Prajogo and Sohal 2006), coded 1 = much less than competitors, 5 =
much more than competitors.

α = .84, CR = .90, AVE = .68

1. The technological competitiveness of our company .825
2. The speed with which we adopt the latest technological innovations in our processes .804
3. The updatedness or novelty of the technology used in our processes .846
4. The rate of change in our processes, techniques, and technology .828
Innovation Speed (based on Prajogo and Sohal 2006), coded 1 = much slower than
competitors, 5 = much faster than competitors.

α = .81, CR = .87, AVE = .63

About your organization and the speed with which…
1. we adopt the latest technological innovations in our processes .813
2. the product/service design is moved to the prototype/service stage .777
3. we drop outdated products/services .795
4. we encourage new ideas for products and services within our whole organisation .801
Workforce KSAs (3-items from Yang and Lin 2009 + one additional), coded 1 = strongly
disagree, 5 = strongly agree

α = .74, CR = .84, AVE = .56

1. The qualifications of our employees (human resources) are the best among all our
competitors

.669

2. Our employees are skilful in their jobs .728
3. Our employees have high technical skills [additional] .819
4. Our employees continuously acquire new job-related knowledge .776
Workforce Retention (2-items designed for this study), coded 1 = much less than
competitors, 5 = much more than competitors. Workforce retention is defined as a firm’s
retention of their most skilled and productive people, there are high costs associated
with turnover (Lee and Bruvold 2003) and their retention is critical (Guthrie 2001).

α = .69, CR = .86, AVE = .76

Rate your organisation compared to our closest competitors on the following…
1. the retention of top talent .871
2. the retention of other employees (excluding top talent) .871
Workforce Attraction (2-items designed for this study), coded 1 = much less than
competitors, 5 = much more than competitors. Typically, the literature focuses on what
makes workplaces attractive (e.g. Walker et al. 2009) and here we build items off
workforce retention (e.g. Guthrie 2001) and similarly include a top talent focus.

α = .78, CR = .90, AVE = .82

Rate your organisation compared to our closest competitors on the following…
1. the attraction of employees who are top talent .904
2. the attraction of a skilled workforce .904
Firm Size was calculated by total number of full-time employees, coded: 1 = small-sized (50
employees or less) and 0 = medium-large-sized (51 + employees).
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re-analysed regression and dominance analyses by firm size (small versus medium-large).
Johnson and LeBreton (2004) describe dominance analysis as establishing the extent to
which one variable (e.g. current workforce KSAs) predicts an outcome relative to other
variables (e.g. workforce retention). This might be especially useful when considering mul-
tiple related factors (e.g. Lips-Wiersma et al. 2020). This involves re-running the regression
models (excluding moderation) and entering the three independent variables (HR factors)
in various combinations to determine their unique contribution to variance in the models.

Results

Descriptive statistics for the study variables are shown in Table 2.
Table 2 shows that amongst the key study variables, all HR factors are significantly

correlated with all innovation approaches (all p < .001).
Table 3 shows the results of the moderated regression analysis.
Table 3 shows that workforce KSAs, workforce attraction and workforce retention are

all significantly related to innovation approaches of process and speed (all p < .001), while
towards product/service innovation, workforce KSAs (p < .001), workforce attraction
(p = .002), and workforce retention (p = .022) are significant but at differing statistical
strengths. This provides support for Hypotheses 1–3. Indeed, the three HR factors
(Step 2) account for large levels of variance (all p < .001) towards product/service inno-
vation (21%), process innovation (36%), and innovation speed (37%). Step 3 shows firm
size is significant towards product/service innovation and process innovation, accounting
for only 1% variance, and no additional variance (p = .051) towards innovation speed.
Further, Step 4 shows firm size interacts significantly and consistently with workforce
KSAs towards all innovation processes (all p < .05), and workforce retention interacts sig-
nificantly with firm size towards product/service innovation only (p = .021). Workforce
attraction does not differ significant by firm size. Step 4 (interactions) accounts for an
additional 2% variance towards product/service innovation (p = .011) and innovation
speed (p < .001), and 1% additional variance towards process innovation (p = .003).

Overall, the moderated regression models are all significant and account for large
amounts of variance towards product/service innovation (40%), process innovation
(61%) and innovation speed (57%). We graph the interactions in Figure 2 only
because all the workforce KSA interactions are all similar towards the innovation
approaches, and similarly, the workforce retention x firm size interaction to product/
service innovation is very similar.

Table 2. Correlations and descriptive statistics of study variables.
Variables M SD 1 2 3 4 5 6 7 8 9

1. Firm Age 5.24 2.67 –
2. Workforce Unionisation 42.8 31.8 .08 –
3. Covid Challenges 2.44 .85 -.05 -.03 –
4. Workforce KSAs 3.92 .62 -.08 .16** -.08 –
5. Workforce Attraction 3.64 .84 .03 .36** -.09 .43** –
6. Workforce Retention 3.64 .76 .06 .24** -.07 .42** .59** –
7. Product/Services Innovation 3.84 .64 -.07 .35** -.03 .49** .46** .41** –
8. Process Innovation 3.58 .77 .11* .41** -.05 .52** .66** .59** .66** –
9. Innovation Speed 3.52 .73 .01 .38** -.07 .51** .65** .58** .59** .81** –

N = 402, *p < .01, **p < .01.
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Overall, the interactions show identical effects. At low levels of workforce KSAs, there
is no difference in innovation approaches amongst small – or large-sized firms. However,
when KSAs are high, small-sized firms outperform large-sized firms, reporting higher
levels of product/service, process, and speed innovations. Similarly, towards product/

Table 3. Results of regression analyses.
Product/Service
innovation Process innovation Innovation speed

Variable Relationships β(SE) p-value β(SE) p-value β(SE) p-value

Step 1: Control Variables
Firm Age -.02(.01) p = .033 .02(.01) p = .113 -.01(.01) p = .535
Workforce Unionisation .01(.00) p < .001 .01(.00) p < .001 .01(.00) p < .001
Covid Challenges .00(.04) p = .845 -.01(.04) p = .829 -.04(.04) p = .300
Industries:
FIS .31(.09) p < .001 .48(.10) p < .001 .35(.10) p < .001
PSTS -.08(.09) p = .387 -.13(.10) p = .223 -.05(.10) p = .620
Manufacturing .01(.10) p = .905 -.04(.11) p = .761 -.00(.11) p = .969
R2 Change .16 p < .001 .23 p < .001 .18 p < .001
Step 2: Direct Effects
Workforce KSAs .20(.03) p < .001 .19(.03) p < .001 .17(.03) p < .001
Workforce Attraction .11(.03) p = .002 .26(.03) p < .001 .25(.03) p < .001
Workforce Retention .08(.03) p = .022 .17(.03) p < .001 .17(.03) p < .001
R2 Change .21 p < .001 .36 p < .001 .37 p < .001
Step 3: Moderator Effects
Firm Size (Size) -.08(.03) p = .010 -.11(.03) p < .001 -.06(.03) p = .051
R2 Change .01 p = .010 .01 p < .001 .00 p = .051
Step 4: Interaction Effects
Workforce KSAs × Size -.05(.03) p = .041 -.09(.03) p < .001 -.08(.03) p = .003
Workforce Attraction × Size .02(.03) p = .631 .06(.03) p = .075 -.01(.03) p = .823
Workforce Retention × Size -.07(.03) p = .021 -.04(.03) p = .224 -.04(.03) p = .178
R2 Change .02 p = .011 .01 p = .003 .02 p < .001
Total R2 .40 .61 .57
Total Adjusted R2 .38 .60 .56
F Statistic 19.667 p < .001 47.376 p < .001 39.498 p < .001

Unstandardized path coefficients.
Note: FIS = Financial and Insurance Services, PSTS = Professional, Scientific and Technical Services.

Figure 2. Workforce KSAs × firm size towards innovation approaches.
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service innovation, low levels of workforce retention see identical levels by firm size, but
higher levels of workforce retention leads to higher increases in innovation for small-
sized firms compared to large-sized firms. Overall, these effects are counter to our expec-
tations and fail to support Hypothesis 4.

Finally, Table 4 shows the results of dominance analysis.
Table 4 shows that towards product/service innovation, workforce KSAs is the domi-

nant workforce factor (accounting for 42.2% of all variances), and while workforce reten-
tion is the dominant factor towards process innovation (37.7%), and workforce attraction
is the dominant factor towards innovation speed (38.8%). Given all three HR factors were
dominant towards different innovation approaches, provides mixed support for Hypoth-
esis 5, where it was expected workforce KSAs would be dominant.

Post-hoc analysis

Given the distinctions found by firm size, we further analysed the data to explore all study
factors by firm size. Table 5 shows the results of t-test analysis.

Our t-test analysis showed that small-sized firms were significantly lower than larger-
sized firms on workforce KSAs (p = .018), workforce attraction and retention (both
p < .001). Similarly, all innovation approaches are significantly lower for small-sized
firms (all p < .001).

Given the firm-size differences, we then re-analysed the dominance analysis to deter-
mine whether small-sized firms have differing importance (dominance) amongst the HR
factors compared to large-sized firms. Table 6 shows the results of dominance re-analysis
by firm size.

Table 6 shows that dominance analysis does differ by firm size. For large-sized firms,
workforce KSAs is the dominant workforce factor towards product/service innovation
(accounting for 47.2% of all variances), process innovation (40.9%), and innovation
speed (36.4%). However, for small-sized firms, workforce KSAs is the dominant

Table 4. Results of dominance analyses on innovation outcomes.
Antecedents: Product/Services innovation Process innovation Innovation speed

Workforce KSAs β .20 .18 .16
% 42.2% 30.9% 29.4%

Workforce Attraction β .14 .18 .21
% 29.9% 31.4% 38.8%

Workforce Retention β .13 .22 .17
% 27.9% 37.7% 31.8%

Note: Small = Small-Sized firms, Med-Large = Medium-to-Large-Sized firms. Bold = Dominant.

Table 5. Results of T-Tests by firm size.
Variables: Small-sized firms Larger-sized firms Difference
Sample size N = 166 N = 236

Workforce KSAs M = 3.83 (SD = .64) M = 3.98 (SD = .60) t =−2.372 (p = .018)
Workforce Attraction M = 3.29 (SD = .82) M = 3.90 (SD = .77) t =−7.583 (p < .001)
Workforce Retention M = 3.42 (SD = .78) M = 3.80 (SD = .71) t =−4.963 (p < .001)
Product/Services Innovation M = 3.61 (SD = .64) M = 4.00 (SD = .59) t =−6.268 (p < .001)
Process Innovation M = 3.20 (SD = .73) M = 3.86 (SD = .69) t =−9.194 (p < .001)
Innovation Speed M = 3.23 (SD = .67) M = 3.73 (SD = .69) t =−7.190 (p < .001)
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workforce factor only towards product/service innovation (accounting for 49.3% of all
variances), while workforce attraction is dominant towards process innovation
(49.9%), and innovation speed (49.3%). Interestingly, this analysis shows that as orig-
inally hypothesised, workforce KSAs are dominant for all innovation approaches for
large-sized firms but only for product/service innovation for small-sized firms.

Discussion

The present study sought to enhance our understanding of how New Zealand firms inno-
vate and the role that HR factors play in this. Despite workforce KSAs (human capital)
being established as vital to firm performance including limited attention towards inno-
vation outcomes (Crook et al. 2011), there is limited focus on understanding the role of
other HR factors play on firm innovation. This study used three HR factors (workforce
KSAs, workforce retention, and workforce attraction), and tested these towards three
innovation approaches. to provide greater insight. While human capital focuses on a
workforces KSAs (Alpkan et al. 2010), workforce retention is also known to be a key
factor in firm performance (Park and Shaw 2013). This reflects the loss of knowledge
when workforce turnover is high. Fundamentally, firms that have a highly skilled work-
force that constantly turns-over faster than competitors, means these KSAs are not
remaining within a firm to aid innovation.

Similarly, we added workforce attraction, because while it is noted as a key factor
within the HR literature (e.g. Hutchings et al. 2011), and does have some employee-
level research (Walker et al. 2009), it has received limited firm-level attention. For
example, while Tumasjan et al. (2020) explored recruitment efficiency at the firm level,
this does not capture the alternative of workforce turnover around being able to
recruit talent. Combined, these three HR factors provide a unique insight into under-
standing New Zealand firms.

Overall, the analysis showed consistently that all three HR factors were significantly
related to all innovation approaches. Hence, New Zealand firms leverage distinct
aspects around their workforces to achieve superior innovation. This includes attracting
and retaining talent, especially top talent, which has largely been missing from the litera-
ture. This provides an important contribution to the innovation literature, extending the
focus beyond HR practices (e.g. Haar et al. 2022b) and showing the key role that KSA,
retention, and attraction play. Lee and Bruvold (2003) highlighted that firms risk
additional costs when losing talented staff, and here we find potential innovation gains

Table 6. Dominance analyses on innovation outcomes by firm size.

Antecedents:

Product/Services
innovation Process innovation Innovation speed

Small Large Small Large Small Large

Workforce KSAs β .09 .23 .08 .27 .05 .24
% 49.3% 47.2% 19.4% 40.9% 16.4% 36.4%

Workforce Attraction β .06 .12 .20 .19 .16 .22
% 30.5% 23.9% 49.9% 28.8% 49.3% 33.7%

Workforce Retention β .04 .14 .12 .20 .11 .20
% 20.2% 28.9% 30.7% 30.3% 34.3% 29.9%

Note: Bold = Dominant.
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to be had by firms who can attract and retain talent. This might also capture the unique or
small number of key employees, called star performers, who can drive firm performance
disproportionately (Aguinis et al. 2018; Asgari et al. 2021). Indeed, aligned with attrac-
tion and retention, Asgari et al. (2021) highlighted ‘how stars impact peers’ and firms’
performance, as well as the influence they exert on knowledge generation and innovative
outcomes’ (p. 240). Hence, retaining top talent can not only aid firm performance but
also motivate and teach peers, ultimately building the human capital of the firm via train-
ing with ‘the best’. The findings towards innovation approaches also supports RBV
theory (Barney 1991) and extends this across three innovation approaches and three
HR factors. It provides support for RBV in understanding how firms with superior
HR factors outperform (innovate) competitors.

One area of theoretical and research interest might be whether these HR factors can be
combined together to create a new and more comprehensive construct of human capital.
Thus, can human capital represent not only the existing workforces KSAs, but further the
firm’s ability to attract and retain them. These factors were highly correlated (.60 < r
< .41, all p < .01) and thus creating a single (new) human capital measure might be appro-
priate. However, we explored this option with exploratory factor analysis and found that
workforce KSAs is a distinct factor compared to the other HR factors around attraction
and retention. Hence, the data shows that such a global conceptualisation might not be a
useful fit. This does align with the empirical results from the present study, where we
found different dominance effects across innovation approaches (see below for more
details). Thus, researchers are encouraged to keep human capital distinct from other
HR factors like workforce attraction and retention. However, the findings here do
show the value in including all these factors.

Next, we included firm size as a moderator because the New Zealand firm literature is
replete with examples whereby larger-sized firms enjoy greater effects than small-sized
firms (e.g. Haar and Spell 2007, 2008; Haar et al. 2022b). We also explored firm-size
differences to see whether small – versus large-sized firms achieve similar HR factors
and innovation approaches. Aligned with Damanpour (2010), we did find that larger-
sized New Zealand firms were more innovative (across all approaches) and clearly
were able to leverage their size and resources to achieve superior levels of workforce
KSAs, as well as workforce attraction and retention. Fundamentally, it appears that
small-sized firms lack the resources, the reputation, and position in a market where
97% of the firms are small-sized (MBIE 2021) to adequately compete with larger-sized
firms. However, the moderating effects did challenge these differences. Small-sized
firms that lack of strength across their HR factors (KSAs, attraction, or retention) inno-
vated no less than large-sized firms. However, small-sized firms with strong workforce
KSAs achieved superior levels of innovation approaches compared to large-sized firms.
Thus, small-sized firms were able to out innovate large-sized firms. This challenges
past firm-size findings in New Zealand and encourages further exploration, especially
across HR factors. Overall, small-sized firms, on average, don’t achieve the high levels
of workforce KSAs, attraction, and retention, as big players, but those with a strong work-
force KSAs are better able to leverage these resources to achieve higher innovations,
which aligns with the RBV of the firm.

Finally, we used dominance analysis to determine whether some of the HR factors
were more important towards innovation approaches. Dominance analysis follows the
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practice of providing additional insight whereby the most important dimensions are
identified (Johnson and LeBreton 2004; Tonidandel and LeBreton 2011), and this
can be especially useful when considering multiple related factors (e.g. Lips-Wiersma
et al. 2020). However, it is not well utilised in firm-level studies and the findings
here do support undertaking such an approach. We find that dominance analysis high-
lights the importance of workforce KSAs for product/service innovation, whereby
workforce retention is dominant towards process innovation and workforce attraction
is dominant for innovation speed. These findings are important because it suggests that
across the whole sample, all three HR factors might be key for influencing different
innovation approaches. However, when we further broke this down by firm size, we
find that large-sized firms achieve innovation approaches best through greater work-
force KSAs, while for small-sized firms, they achieve superior product/service inno-
vations also by workforce KSAs, but enhanced innovations across processes and
speeds via workforce attraction. This suggests how new skilled recruits to a small-
sized firm can play a core role in building innovative processes and making inno-
vations faster.

This suggests that small-sized New Zealand firms achieve greater process innovations
and innovation speed through recruiting new ideas from new hires. This highlights the
notion that human capital can be hired and as such, new workers might bring new ideas
with them, that helps small-sized firms to gain insight into how existing processes can be
modified and enhanced to make greater improvements faster. Perhaps small-sized firms
are better able to go forth to the market and bring new ideas back into their workplace by
simply hiring new workers with fresh ideas and different experiences. For example, hiring
a successful competitor’s staff might not adversely affect large-sized firms due to their
overall workforce size, but that single employee might provide enough insight into
process development to substantially aid small-sized firms.

Implications

Firm innovation plays a critical role in firm performance (Haar et al. 2022a), but the
present study found New Zealand firms differ markedly in the level of innovation
achieved dependent on firm size (see Table 5). For small-sized firms, those with strong
workforce KSAs were better able to make innovation gains, across the spectrum, includ-
ing new products/services, processes, and speed. Small-sized firms with the right skilled
workforce appear to benefit more than large-sized firms in achieving innovation out-
comes. Hence, focusing on developing their workforce KSAs, and this can be achieved
through hiring or training, to enhance their skills and industry insights. Further,
through strong workforce retention small-sized firms were able to achieve superior
product/service innovation than large-sized firms, showing the value on retaining staff.
This aligns with meta-analysis (Park and Shaw 2013) and might reflect the value in
keeping skilled knowledge within a small workforce. However, dominance analysis
showed for small-zied firms that workforce retention is key, thus, recognising the
value of acquiring new talent, to introduce fresh thinking and new ideas, are likely impor-
tant to advancing innovation processes and speed innovation.

Implications for larger-sized firms are different, whereby they need to recognise
the importance and value of workforce KSAs and further build and leverage these
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to achieve consistent innovation gains. Interesting, across all the data, retention is
less important than attraction and workforce KSAs, with both retention and
attraction being less essential for large-sized firms. This might reflect that for large
firms, turnover is a natural part of business and might be especially challenging
to reduce. Thus, understanding the current ‘Great Resignation’ might be a less criti-
cal problem when there is a strong level of human capital, and the attraction of new
talent keeps this workforce talent refreshed. Given retention is linked to performance
(Park and Shaw 2013), these findings suggest a firm with a strong workforce KSA,
and high workforce attraction, might be okay to reduce the focus on turnover. This
might be considered a natural occurrence which a firm can easily counter with
replenishing the workforce with new talent, which might be a more useful approach
to target.

Research implications include exploring whether these HR factors hold for Māori
business, which have been found to have similar levels of human capital than non-
Māori New Zealand firms (see Haar et al. 2021). Given the cultural importance
around people amongst Māori might provide an additional twist to the importance of
these HR factors for Māori business. In addition, future research might explore the
role of these factors – both HR factors and innovation approaches – on firm financial
and associated performance indicators to further illuminate the effects of innovation
amongst New Zealand firms. Further, researchers are encouraged to continue to
explore firm size differences (e.g. as a moderator) to determine whether effects on inno-
vation and/or performance differs across firm size.

Finally, policy implications are that HR factors play a key role on New Zealand firm
innovation, but the benefits may vary by firm size. Small-sized firms achieve superior
innovation outcomes when they have a workforce with high KSAs, encouraging policies
that target small-sized firms especially around workforce training and development. This
might provide the impetus for such firms to engage in greater upskilling of their work-
forces. Further, such policy implications may be more generalisable given that workforce
KSAs are universally beneficial for large-sized firms across a range of innovation
approaches. However, for small-sized firms, they might need different policies that
target processes and speed, and here those that enhance workforce attraction are key.
It might be that policies are needed that target key industries, perhaps those more in
need of enhanced innovation processes, etc., to aid firms to better capture the unique
properties of their industry to better aid attraction.

Limitations
Like most research, the present has limitations. Chiefly, the data is cross-sectional,
suggesting that causality cannot be determined and while CMB might be an issue, our
earlier analysis showed the current data was not problematic. While the workforce attrac-
tion and retention measures only were two-item constructs, the literature typically only
use a single-item (e.g. Guthrie 2001), so we extended this literature, including the differ-
entiation of top talent form other employees. Overall, combined with a robust CFA, we
suggest the measures used here are not problematic. Overall, our sample included more
than 400 New Zealand private sector firms across a broad range of industries, providing
generalisability of these findings.
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Conclusion

The present study sought to understand how New Zealand firms innovate given its
importance (OECD 2019) and the limited attention given to New Zealand firms (see
Hong et al. 2016). This is especially true on the HR factors tested here. This study exam-
ined the links between different HR factors towards three innovation approaches and
showed that largely all HR factors were important. However, dominance analysis
showed that each HR factor was important to a different innovation approach.
Further, when looked at by firm size, we find greater similarity, with large-sized firms
being dominated by workforce KSAs across all innovation approaches, while small-
sized firms seeing workforce KSAs and workforce attraction as dominant. The findings
encourage the examination of multiple HR factors by firm size. Overall, the evidence
suggests larger-sized firms have much more developed HR factors and undertake
more advanced innovation, but that small-sized firms can best larger competitors
when their workforces are especially skilled. Overall, the findings provide strong
support for New Zealand firms using HR factors to build innovation approaches and
this provides new insights into understanding how firms can enhance their innovation.
Ultimately, it is around the workforce and their KSAs, and a firm’s ability to attract and
retain them.
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