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ABSTRACT
The relationship between human resource management (HRM) practices and organizational performance has received con-
siderable attention in the literature. Most extant studies, however, have taken a static view, while longitudinal aspects of the 
HRM-performance link are less studied. We develop an integrative framework drawing on human capital resources theory that 
enables us to develop hypotheses on whether and how increases in dimensions of HRM practices within organizations over time 
lead to improvements in organizational performance. We test our hypotheses using a unique large high-frequency panel dataset 
from the English adult social care sector and fixed effects instrumental variables (FEIV) estimation that allows us to address 
some biases in prior work. We find that increases in skill-enhancing and motivation-enhancing HRM bundles are significantly 
associated with increases in performance among organizations with low initial human capital resources stock. Our results sug-
gest that the latter relationship is realized partly via a reduction in staff turnover, which, in turn, increases the organization's 
human capital resources stock. Overall, the article's contribution is to develop and test a dynamic extension of human capital 
resources theory that considers the processes of human capital resources stock depletion and accumulation over time and the 
path-dependent relationship between investments in HRM practices and performance.

1   |   Introduction

The relationship between human resource management 
(HRM) practices and organizational performance has been 
investigated both theoretically and empirically (Appelbaum 
et al. 2000; Batt and Colvin 2011; Cappelli and Neumark 2001; 
Forth and Bryson 2019; Guest 2011; Huselid and Becker 1996). 
Nevertheless, less is known about the mechanisms link-
ing HRM practices and performance over time (Jiang and 
Messersmith  2018). Therefore, in this article, we ask the fol-
lowing questions: What is the nature of the longitudinal rela-
tionship between HRM and organizational performance? And, 

what are the mechanisms via which change in bundles of HRM 
practices within an organization over time is linked to change in 
organizational performance?

Despite the large number of studies in the literature examining 
the HRM-performance relationship, few studies explicitly de-
velop longitudinal theories and hypotheses on the relationship 
between change in the focal constructs within organizations over 
time (Ogbonnaya et al. 2023; Schmidt and Pohler 2018). This is 
because most existing studies purporting to articulate the latter 
relationship deploy static frameworks that explain differences 
between organizations at a given point in time. This represents 
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a knowledge gap in the literature, as theoretical mechanisms 
underpinning cross-sectional and longitudinal relationships 
are expected to be systematically different (Bliese et  al.  2020; 
Ogbonnaya et al. 2023; Ployhart and Vandenberg 2010).

In addition to this, longitudinal studies in strategic HRM 
(SHRM) estimating the relationship between HRM and organi-
zational performance within organizations over time are char-
acterized by several limitations. The first limitation is that they 
do not leverage within-firm variation over time on measures 
of HRM and organizational performance. This is equivalent to 
committing the ecological fallacy (Diez-Roux 1998) that occurs 
when one attempts to draw inferences about a within-firm re-
lationship over time from estimates of between-firm relation-
ships (Bliese et al. 2020). This may lead to incorrect inferences 
about the validity of the theory under investigation and mis-
leading implications for practice. Another limitation of extant 
empirical studies pertains to the identification of causal effects 
of HRM on organizational performance. Drawing causal infer-
ences is at the heart of testing SHRM theories, as all theoretical 
hypotheses are explicitly or implicitly associated with a causal 
mechanism (Schmidt and Pohler 2018; Shin and Konrad 2017; 
Wright et al. 2005). It is also key for further theory development, 
which is inextricably linked to robust rejection of extant theories 
(Bliese et al. 2020; Schmidt and Pohler 2018). Producing robust 
evidence is also crucial for informing managerial practice, as ef-
fective HR management requires knowledge of whether, how, 
and to what extent investment in different aspects of the HR ar-
chitecture contributes to the achievement of organizational ob-
jectives (Wright et al. 2005). Most longitudinal studies, however, 
suffer from endogeneity bias in estimation stemming from omit-
ted variables, reverse causality/simultaneity, and measurement 
error (Garmendia et al. 2021; Piening et al. 2013; Schmidt and 
Pohler 2018; Wright et al. 2005). This is despite the fact that lon-
gitudinal studies are uniquely placed to address some of these 
biases. An example of such bias is bias from unmeasured orga-
nizational factors that are fixed, or change slowly, over time, 
and are correlated with both the HR system and organizational 
performance, such as leadership behavior, managerial ability, 
and organizational culture (Schmidt and Pohler  2018; Wright 
et al. 2005). Finally, several of the existing longitudinal studies 
are based on small and selective samples of businesses which 
lead to invalid inferences (Shin and Konrad 2017) and make it 
difficult to generalize and extrapolate their findings to the pop-
ulation of interest and other contexts (Schmidt and Pohler 2018; 
Wright et al. 2005).

This study contributes to the literature theoretically and meth-
odologically by addressing the aforementioned gaps in two 
ways. First, we develop an integrative theoretical framework 
linking change in bundles of HRM practices and change in 
organizational performance within organizations over time 
by drawing on the theory of human capital resources (HCR) 
(Ployhart et  al.  2014; Ployhart and Moliterno  2011). We artic-
ulate how HRM dimensions are intertwined with the dynamic 
processes of depletion and accumulation of firm-specific human 
capital (HC) over time driving change in organizational perfor-
mance. In addition, we hypothesize that turnover operates as a 
strategic variable reconfiguring the organization's HCR, while 
the effects of HRM dimensions on performance are character-
ized by path-dependent heterogeneity. This theoretical synthesis 

informs the development of longitudinal hypotheses pertaining 
to changes in HRM bundles, key mediators, and organizational 
performance within organizations over time. Second, we test 
the formulated hypotheses using a large, representative, high-
frequency panel data set from the adult social care (ASC) sector 
in England using a hybrid fixed effects instrumental variables 
(FEIV) estimator. This methodological novelty provides a more 
rigorous research design and analytical approach compared to 
earlier research that has been dominated by cross-sectional de-
signs. This enables us to operationalize and test hypotheses in-
volving within-organization change in HRM and performance. 
It also allows us to empirically identify the nature of the longi-
tudinal relationship between HRM and performance by correct-
ing for several sources of endogeneity bias in estimation.

The rest of the article is structured as follows. The next sec-
tion presents a review of longitudinal studies in HRM, while 
the third section presents an integrative theoretical framework 
that guides the development of the hypotheses and describes 
the mechanisms underpinning relationships between focal 
constructs. The fourth section discusses the sample, data, and 
method employed. The fifth section presents the main results of 
the analysis, and the final section discusses the findings, contri-
butions, and limitations of the study, as well as implications and 
suggestions for further research.

2   |   Review of Longitudinal Studies in SHRM

In this section, we present a critical review of longitudinal stud-
ies in SHRM, which include studies collecting data on HRM and 
organizational performance measures from the same organiza-
tions at multiple points in time (Jiang and Messersmith  2018; 
Ogbonnaya et  al.  2023; Saridakis et  al.  2017). A summary of 
the studies included in our review is presented in Table  A1. 
Our review excludes time-lagged studies examining how HRM 
measures at one point in time predict performance measures 
at a later point in time (Jiang and Messersmith 2018; Saridakis 
et al. 2017) as well as time-series studies examining change in 
performance before and after the introduction of HRM practices 
in a single organization (Tregaskis et al. 2013).

Longitudinal studies have been highlighted as being well-
placed to examine the HRM-performance relationship within 
firms over time (Ogbonnaya et al. 2023), as they could abate one 
key limitation of cross-sectional, time-lagged, and time-series 
studies. This is the presence of endogeneity bias mainly arising 
from omitted variables, reverse causality, and measurement 
error (Schmidt and Pohler 2018; Shin and Konrad 2017; Wright 
et al. 2005), which hinders valid inferences.

Nevertheless, existing longitudinal studies in SHRM have also 
been criticized for falling short of addressing the limitations of 
cross-sectional studies (Bliese et  al.  2020; Wright et  al.  2005). 
Saridakis et al.  (2017) present one of the few meta-analyses of 
longitudinal studies in SHRM, including eight studies, and find 
that HRM has a significant and large positive effect on organi-
zational performance. However, several of the studies included 
in this meta-analysis, such as those by Aït Razouk (2011) and 
Sheehan  (2014), although they collect longitudinal data, do 
not leverage within-firm variation in HRM and performance 
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measures in their estimation. The same holds for other longi-
tudinal studies not included in the meta-analysis by Saridakis 
et  al.  (2017), such as those by Kim and Ployhart  (2014), Li 
et al. (2018), Garmendia et al. (2021), and Ogbonnaya et al. (2023). 
In Aït Razouk  (2011), Sheehan  (2014), and Garmendia 
et al. (2021), this is the case because the data includes two pe-
riods, and the authors control for lagged performance, which 
drops one period from estimation. Moreover, in the study by Li 
et al. (2018), there are two waves of data on the same firms, but 
the authors estimate the effects of HRM measures in the ini-
tial period on the level of performance in the subsequent period. 
Similarly, Ogbonnaya et  al.  (2023) have four periods of data, 
but they restrict the estimation of all models to two periods and 
control for lagged performance in estimation. Therefore, these 
studies are characterized by the same limitations as time-lagged 
studies. The study by Kim and Ployhart  (2014) estimates ran-
dom coefficient growth models using information on HRM only 
from one period and performance over seven periods in estima-
tion. As suggested by Bliese et al. (2020) and Certo et al. (2016), 
because this approach leverages only between-firm variation in 
HRM measures at one point in time, it is plagued with the same 
source of biases as cross-sectional studies.

There are also a few other studies, such as those by Birdi 
et  al.  (2008), Shin and Konrad  (2017), and Schmidt and 
Pohler (2018) that use longitudinal data from multiple periods 
and employ estimation methods that leverage both between-
firm and within-firm variance over time in the HRM and per-
formance data. Therefore, these studies identify a combination 
of between-firm and within-firm relationships, which may be 
systematically different and, thus, misrepresent the within-firm 
relationship among the constructs (Bliese et  al.  2020; Certo 
et  al.  2016; Ployhart and Vandenberg  2010). Moreover, as dis-
cussed above, these studies are also expected to suffer from 
the same biases plaguing cross-sectional studies leveraging 
between-firm variance in estimation.

In contrast to the above studies, the studies by Huselid and 
Becker  (1996), Piening et  al.  (2013), and Diaz-Fernandez 
et  al.  (2017) estimate the longitudinal HRM-performance re-
lationship by leveraging only within-firm variation over time 
and address some of the key biases in estimation. Huselid and 
Becker  (1996) employ fixed effects (FE) estimation that con-
trols for time-invariant omitted variables and error correction 
methods to address bias from measurement error and find a 
statistically significant but small positive effect of HRM on or-
ganizational performance. Nevertheless, their methods do not 
address bias arising from reverse causality, which implies that 
it is not clear whether their findings suggest that HRM drives 
performance or vice versa. Piening et al. (2013) employ a system 
Generalized method of moments (GMM) estimator for longitudi-
nal data that is suitable for estimating models including a lagged 
dependent variable as a control and address the main biases in 
estimation by employing instrumental variables (IV). This is 
because IV has been the standard econometric method for cor-
recting biases arising from omitted variables, reverse causality, 
and measurement error (Wooldridge 2010). Their results suggest 
a significant and positive effect of HRM on firm performance. 
Despite this, the Piening et al. (2013) study is characterized by 
two limitations: the first limitation is that their hypotheses and 
measures are about employees' perceptions of the HRM system, 

which is a different construct than the actual HRM system; and 
the second limitation is that their data are from public hospitals 
in England, where predictions of standard SHRM theories of 
SCA may be less applicable since they represent the non-profit 
sector. Similarly to Piening et  al.  (2013) and Diaz-Fernandez 
et  al.  (2017) employ a GMM estimator suitable for dynamic 
panel data models and find a positive effect of HRM practices 
associated with employment security on firm labor productivity. 
However, the key limitation of the latter study is that diagnostic 
tests do not provide support for some of the assumptions, such 
as that of instruments' exogeneity, which casts doubt on the va-
lidity of their estimates. Our study addresses some of the limita-
tions of existing longitudinal studies in SHRM by implementing 
an FEIV estimator on a large representative longitudinal data 
set from the ASC sector in England. This approach allows us 
to correct for some biases in estimation associated with omitted 
variables, measurement error, and reverse causality.

3   |   Theoretical Background and Hypotheses 
Development

The dominant theoretical perspective in SHRM draws on the 
resource-based view (RBV) (Barney 1991; Wernerfelt 1984) and 
posits that bundles of HRM practices underpin sustainable com-
petitive advantage (SCA) and lead to superior organizational 
performance via developing HC that is valuable, rare, inimita-
ble, and non-substitutable (VRIN) (Wright et al. 2001).

The literature has established that it is HRM bundles, that is, 
groups of HRM practices, rather than individual practices 
that impact organizational performance (Jiang et  al.  2012; 
Subramony  2009) and identified three key HRM dimensions 
or bundles, following the Ability Motivation and Opportunity 
(AMO) model: (a) a skill-enhancing bundle equipping em-
ployees with the requisite abilities and knowledge; (b) a 
motivation-enhancing bundle boosting employees' extrin-
sic and intrinsic motivation to perform their work; and (c) an 
opportunity-enhancing bundle providing employees with op-
portunities to use their abilities and achieve organizational 
objectives (Appelbaum et al. 2000; Jiang et al. 2012; Jiang and 
Messersmith 2018).

Moreover, a recent stream in the literature presents a more nu-
anced view of how the HC of individual employees can give 
rise to business unit-level VRIN HCR that drive SCA (Ployhart 
et  al.  2009, 2014; Ployhart and Moliterno  2011). Ployhart 
et al. (2009) view HCR as a different construct than HC, as they 
define it as a unit-level aggregate of the subset of individual-level 
knowledge, experience, skills, abilities, and other characteristics 
(KESAOs) (Ployhart et al. 2009), which constitute HC, that have 
unit-level consequences. Their framework postulates that HCR 
arise from combinations of KESAOs that are VRIN, as they re-
flect inter-relationships among KESAOs that are socially com-
plex, causally ambiguous, and path dependent. This suggests 
another key difference between HC and HCR: in contrast to HC, 
which creates value due to the underlying individual KESAOs 
that are VRIN because they are firm-specific, HCR create 
value due to combinations of KESAOs that are VRIN. This 
holds even if the underlying KESAOs are not VRIN because 
they involve complex inter-relationships among underlying 
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KESAOs, including complementarities and synergies (Ployhart 
et al. 2014).

A key limitation of the RBV and its application to SHRM, in-
cluding HCR theory, is that it is static, that is, it does not explic-
itly consider time, and thus, it can only explain between-firm 
differences in performance at a given point in time (Ployhart 
et al. 2009; Wright and Haggerty 2005). The latter can provide 
little insight about the longitudinal relationship between HRM 
and organizational performance. This is because studies show 
that the direction, magnitude, and mechanisms underlying re-
lationships between focal constructs across organizations at a 
given point in time are likely to be systematically different from 
relationships between changes in the same constructs within or-
ganizations over time (Bliese et al. 2020; Maxwell and Cole 2007; 
Ployhart and Vandenberg 2010).

A dynamic variant of the RBV has been developed (Helfat and 
Peteraf  2003) to address this limitation, which considers how 
organizational resources evolve over time and the implications 
of the resources' life cycle, including the birth, development, 
and maturity of resources over time, for SCA. Nevertheless, this 
perspective has not been employed to shed light on the longi-
tudinal relationship between HRM and organizational perfor-
mance. Moreover, it has been suggested that HCR is a dynamic 
construct that can be developed over time, but only a handful 
of studies have considered its longitudinal relationship with 
organizational performance. A notable exception to this is the 
study by Ployhart et al. (2009), who adopt a dynamic RBV/HCR 
perspective to examine the link between changes in HCR in 
the context of services, as reflected in unit service orientation, 
and change in organizational performance over time. Ployhart 
et al. (2009) draw a distinction between the HCR stock, that is, 
the level of HCR in the business unit at a given point in time, 
and HCR flows, defined as changes to the HCR stock over time. 
They find that, although a higher-quality stock is important for 
performance, HCR flows are the key driver of change in orga-
nizational performance over time. Ployhart et al.  (2009), how-
ever, acknowledge that their study does not consider how HCR 
stock changes and how HCR flows are generated in the first 
place. Thus, they do not articulate how changes in HRM bun-
dles within organizations over time can lead to changes in or-
ganizational performance via their influences on the HCR stock 
and flows.

Our study aims to address this gap as well as the lack of concep-
tual articulation of the mechanisms underpinning the longitudi-
nal relationship between HRM and organizational performance 
by building on and supplementing the longitudinal HCR view 
of Ployhart et al.  (2009). The novelty of our perspective lies in 
presenting an integrative framework that postulates temporal 
mechanisms linking HRM and performance, which are system-
atically different from those of prior static theories of SHRM.

3.1   |   The Dynamic Relationship of HRM 
and Organizational Performance: Depletion 
and Accumulation of the HCR Stock

Following Wright and Haggerty (2005), integrative frameworks 
in SHRM consist of two layers: a meta-theory that provides the 

broad rationale of why HRM and organizational performance 
are linked; and a middle-level process theory describing in de-
tail how this linkage is realized. In this section, we present the 
broad rationale underlying the relationship between changes 
in HRM within organizations over time and change in per-
formance, building on the longitudinal HCR perspective of 
Ployhart et  al.  (2009), which is based on the dynamic RBV of 
Helfat and Peteraf (2003).

In contemplating a longitudinal theory of SHRM, one should 
first consider how HRM bundles change within an organization 
over time in the first place (Ployhart and Vandenberg 2010). This 
is well documented in the literature that establishes that HRM 
bundles change over time to match changes and turbulence in 
the external environment—reflecting economic, market, and 
technological conditions—business strategy, and the firm's 
life cycle (Minbaeva and Navrbjerg  2023; Wright et  al.  2001). 
Moreover, several studies highlight that individual practices may 
not change much over a given period of time, but HRM bundles 
are expected to exhibit higher volatility (Ogbonnaya et al. 2023; 
Ployhart et al. 2009). This encompasses both (i) positive change, 
which reflects increased investment associated with extending, 
scaling up, and updating existing practices or introducing new 
practices; and (ii) negative change, which reflects decreased in-
vestment associated with scaling down and dropping practices, 
as they become obsolete.

Following Ployhart et al. (2009), we posit that increased invest-
ments in HRM bundles over time are expected to lead to the ac-
cumulation of the organization's stock of HCR, that is, generate 
HCR inflows, which in turn lead to increases in organizational 
performance. The rationale for this is that HRM investments 
are needed to maintain the HCR stock of the firm, which is the 
source of SCA, and to counteract the depletion of the stock over 
time. There are several processes underlying this depletion. 
First, as physical capital assets, the HCR stock may depreciate, 
that is, lose value at a constant rate over time (Becker  1962), 
reflecting the fact that individual employees' knowledge and 
experience underlying the organization's HCR may become 
gradually obsolete. Second, there are life-cycle effects (Helfat 
and Peteraf 2003) reflecting the fact that VRIN properties of re-
sources may become weaker as resources develop and mature 
over time, resembling the product life cycle, where products 
start off as innovative and become more standardized as they 
mature. Third, changes in the external environment may pose 
threats (or opportunities) to HCR, as, for example, new technol-
ogies and processes may render HCR both substitutable and im-
itable (Ployhart et al. 2009). Fourth, staff turnover, particularly 
when it is particularly high, represents an HCR outflow that 
poses a challenge to maintaining a sufficient HCR stock.

These arguments suggest that increased investments in HRM 
bundles generate HCR inflows that replenish the organization's 
HCR stock, which is subject to simultaneously operating dy-
namic processes of depletion and accumulation. This, combined 
with the fact that HCR stock is the source of SCA and that higher 
stock at any given point in time leads to higher organizational 
performance, implies a positive longitudinal association be-
tween HRM bundles and organizational performance.

The above analysis leads to the following hypotheses:
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H1.  Increases (decreases) in the skill-enhancing HRM dimen-
sion within organization over time are associated with increases 
(decreases) in organizational performance.

H2.  Increases (decreases) in the motivation-enhancing HRM 
dimension within organization over time are associated with in-
creases (decreases) in organizational performance.

H3.  Increases (decreases) in the opportunity-enhancing HRM 
dimension within organization over time are associated with in-
creases (decreases) in organizational performance.

3.2   |   HRM Dimensions and Organizational 
Performance: HCR Stock and Flows 
and Path-Dependent Heterogeneity

In this section, we present the middle-level process theory, ar-
ticulating the specific mechanisms and channels linking each 
HRM dimension and organizational performance over time. 
The previous section highlights that increases (decreases) in the 
three HRM dimensions within an organization over time lead to 
increases (decreases) in organizational performance, by gener-
ating HCR inflows (outflows) that increase (decrease) the HCR 
stock of the organization.

Based on the discussion of the nature of HCR in one of the pre-
vious sections, we posit that increases in the three dimensions 
of HRM bundles within an organization over time can increase 
the unit-level HCR stock via two channels. First, by increasing 
the organization's KESAOs over time through the accumulation 
of capabilities and firm-specific experience via increases in em-
ployees' length of service (tenure) in the organization. Second, 
by changing the inter-relationship among KESAOs and how 
these are re-combined and re-configured into a unique unit-
level HCR resource.

The skill-enhancing HRM bundle includes aspects of training 
and development, such as “core” aspects associated with train-
ing extensiveness in the organization; training for job-specific 
or firm-specific skills through accredited or non-accredited 
courses; as well as broader practices such as cross-functional 
training and new employee orientation (Ployhart et  al.  2009). 
Thus, it is expected to affect unit-level HCR primarily via the 
first channel. This is because increased investments in skill-
enhancing practices over time increase the stock of HCR, 
through addressing deficiencies and gaps in employees' skills. 
Moreover, learning through processes of experiential learning 
and trial-and-error over time, allows employees and managers 
to become aware of their skills gaps and pursue additional train-
ing to address these (Aryee et al. 2016). Additionally, increased 
investment in “managerial” skills (Forth and Bryson  2019) 
expand the organization's base of strategic HCR (Delery and 
Roumpi 2017). This is achieved via a recombination and recon-
figuration of the skill-set of employees, since more knowledge-
able and well-trained line managers and supervisors are able 
to manage the HCR stock of the organization more efficiently 
(Georgiadis and Pitelis 2012, 2016).

Change in the motivation-enhancing HRM bundle—which en-
compasses practices associated with competitive compensation, 

promotion opportunities, and job security—within the organiza-
tion over time changes the HCR stock through inducing change 
in the rate of retention of employees and, via reconfiguring HCR. 
The former channel posits that improvements in employees' pay 
relative to other market competitors, pay progression over time, 
working conditions, such as hours of work, promotion opportu-
nities, as well as job security—for example, via shifts from tem-
porary to permanent contractual arrangements—are expected 
to increase employees' tenure in the organization and, thus, 
their firm-specific experience. This, in turn, increases the firm-
specific KESAOs underlying the organization's stock of HCR 
and creates superior value than that of competitors (Barney and 
Wright 1998). The second channel posits that increased invest-
ments in motivation-enhancing practices may induce a more 
efficient reconfiguration of KESAOs, underlying the organi-
zation's HCR base, which in turn will lead to higher organiza-
tional productivity and performance. This is achieved through 
providing incentives to individual employees to recombine their 
KESAOs in a way that increases their individual-level HCR, as 
well as promote re-combinations of KESAOs across employees, 
which increase the unit-level HCR and, through that, lead to 
higher organizational performance.

Finally, the change in the opportunity-enhancing HRM bun-
dle emphasizing flatter management hierarchies, decentral-
ized decision making, and opportunities to exercise autonomy 
and participation among employees—is expected to change 
unit-level HCR via the same two channels as above. First, the 
increased emphasis on opportunity-enhancing practices is ex-
pected to increase employees' tenure through promoting their 
empowerment and involvement in the organization. Second, 
these practices will provide knowledge and information, as well 
as incentives for employees to recombine their KESAOs more 
productively, leading to superior organizational performance.

The above analysis suggests that the effects of HRM dimensions 
on organizational performance over time manifest via HCR 
flows, that is, via changes to HCR stock. We also posit that these 
effects are likely to be heterogeneous, and this heterogeneity is 
expected to be path-dependent, that is, dependent on the orga-
nization's history and, in particular, on the initial HCR stock. 
This is consistent with the law of diminishing marginal produc-
tivity, which posits that increasing an input to a production pro-
cess will lead to smaller increases in output as the level of input 
becomes larger (Varian 2014). In our case, considering that the 
key input to performance is the HCR stock, this implies that 
higher HRM investments will lead to higher increases in orga-
nizational performance when the initial HCR stock is low, as re-
plenishing a dramatically depleted stock is expected to be more 
consequential for performance than adding to a high-quality 
level of initial stock.

The above analysis leads to the following hypotheses:

H4.  Increases (decreases) in unit-level HCR stock mediate the 
relationship between increases (decreases) in HRM dimensions 
within organization over time and increases (decreases) in orga-
nizational performance.

H5.  The initial unit-level HCR stock moderates the associa-
tion between increases (decreases) in HRM dimensions within 
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organization over time and increases (decreases) in organi-
zational performance in such as a way that the association is 
weaker (stronger) when the initial unit-level HCR stock is high 
(low).

3.3   |   Staff Turnover as a 
Mediator of the Longitudinal Relationship Between 
HRM Dimensions and Unit-Level HCR

Ployhart et  al.  (2009) posit that turnover is one of the main 
sources of change in unit-level HCR stock within organizations 
over time. Moreover, it is well-established that staff turnover is 
a strategic variable and key outcome of investments in HRM di-
mensions (Batt and Colvin 2011; Wright et al. 2001). This implies 
that changes in HRM dimensions can lead to changes in unit-
level HCR stock via inducing changes in staff turnover. This is 
in line with seminal studies on HCR (Ployhart et al. 2014) that 
point out that it is only via changes in staff turnover that orga-
nizations can adjust some of the KESAOS underlying unit-level 
HCR, such as employees' mental abilities or industry-specific 
experience, that are not responsive to organizational or indi-
vidual investments. Following extant literature, it is expected 
that increased investments in HRM dimensions will decrease 
staff turnover, but each dimension is expected to achieve this 
via different mechanisms (Batt and Colvin  2011). For exam-
ple, higher investments in skill-enhancing HRM bundles may 
reduce turnover by increasing firm-specific skills that yield 
higher returns to employees in the given firm relative to com-
petitors (Lazear 2009). The same holds for higher investments in 
motivation-enhancing HR dimensions, such as offering higher 
pay, career progression opportunities, and better working condi-
tions than other employers in the same labor market. In addition 
to this, higher investments in opportunity-enhancing practices 
may also reduce staff turnover following the “high road” ap-
proach (Osterman  2018), as employees in firms that invest in 
employee involvement programs express systematically higher 
satisfaction.

In turn, those changes in staff turnover can change unit-level 
HCR in two ways. The first way is via changes in KESAOs asso-
ciated with purging the organization of the KESAOs of leavers, 
which also depend on the extent to which the latter KESAOs 
are replaced by new hires. Given this, and following Ployhart 
et al. (2014), the effect of an increase in turnover above the rate 
at which the KESAOs of employees leaving the organization 
can be replaced by new hires on the unit-level HCR depends on 
whether the non-replaced KESAOs can create value at the unit 
level. In the latter scenario, an increase in turnover will reduce 
the HCR of the organization.

Following Nyberg and Ployhart  (2013), the second way in 
which changes in turnover lead to changes in HCR is via re-
configuring the underlying KESAOs. In particular, Nyberg 
and Ployhart (2013) suggest that modest changes in staff turn-
over can lead to dramatic erosion of the unit-level base of HCR, 
even if they do not lead to change in the underlying individual 
KESAOs. This is because even the slightest change in turnover 
disturbs the unique inter-relationship among KESAOs across 
employees that constitute the VRIN HC resource base of the 
organization.

Based on the above analysis, we formulate our sixth and final 
hypothesis:

H6.  Decreases (increases) in organizational staff turnover me-
diate the association between increases (decreases) in the three 
HRM dimensions within organization over time and increases 
(decreases) in unit-level HCR stock.

The postulated conceptual framework and formulated hypothe-
ses are summarized in Figure A1.

4   |   Methods

4.1   |   Sample and Data

The data used in our analysis are from the English ASC sec-
tor. This sector is pertinent to our investigation for several rea-
sons. It is well documented that organizations in ASC, both in 
the United Kingdom and internationally, are characterized by 
chronic skills shortages and high turnover that impinge on per-
formance outcomes, including customers' retention and sales 
growth (Cooke and Bartram 2015). In the English ASC sector, 
poor HR outcomes and organizational performance have been 
linked to poor HR practices, reflected in low pay and deteriorat-
ing workforce conditions, such as reduced training and develop-
ment opportunities and increased use of precarious employment 
contracts (Gospel  2015; Hoque et  al.  2011). Despite increases 
in the National Living Wage—the minimum wage rate cover-
ing all those aged 23 years or above, which covers a significant 
share of care workers (Giupponi and Machin 2018; Vadean and 
Allan 2021) – pay remains low both in absolute terms and rela-
tive to other sectors (Gospel 2015), for example, retail trade and 
hospitality, which may further explain the relatively lower skills 
and commitment of the workforce.

The data employed come from the Adult Social Care Workforce 
Data Set (ASC-WDS) collected by Skills for Care: an indepen-
dent charity and partner of the UK Department of Health and 
Social Care, which is the key workforce intelligence unit in the 
English ASC (Skills for Care  2022). The ASC-WDS is a panel 
data set, including information on the same establishments pro-
viding ASC services and their employees at different points in 
time, collected regularly online since 2008, and is the leading 
source of workforce information in English ASC. It includes two 
sources of information: one at the level of the service provider 
(establishment), including service providers' characteristics, 
workforce practices, and performance outcomes; and another at 
the level of the individual employee, including employees' de-
mographics and outcomes. The data, at any given time period, 
include information on approximately half of the ASC sector in 
England and are representative of the population of adult care 
service providers and their employees along a range of charac-
teristics (Giupponi and Machin 2018). Information provided is 
based on objective sources, such as timesheets, tax and revenue 
statements, and contracts (Skills for Care 2022).

The sample of this study consists of all establishments and work-
ers in the ASC-WDS observed biannually (March and September) 
between 2014 and 2018 inclusive. This included 220,694 observa-
tions, from 36,460 establishments over 10 periods (of 6 months 
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length each), employing 1,907,552 workers. The data included a 
unique service provider identifier that was used to match indi-
vidual employees' information to information on their respective 
employers. There were around 35 employees with individual in-
formation per establishment at any given period in the matched 
employer–employee data.

4.2   |   Measures

4.2.1   |   Change in Operational Performance

Change in operational performance within the firm over time 
was measured by change in the number of service users/cus-
tomers, which has been used as a measure of operational per-
formance by several previous studies (Jiang et al. 2012; Schilke 
et al. 2018), reflecting the fact that one of the key objectives of 
organizations is to attract and retain customers (Schmidt and 
Pohler 2018). As a result of our estimation method (see one of 
the following sections), changes in all variables used in our anal-
ysis were measured by their time-demeaned values, that is, the 
difference between the level of the variable at the establishment 
at any given point in time and the average of the variable at the 
establishment across all periods in the data. In the context of 
ASC, where prices (fees) for the majority of service users are reg-
ulated and paid by local authorities (Giupponi and Machin 2018; 
Machin et  al.  2003), growth in the number of customers may 
also provide a close proxy of sales growth.

4.2.2   |   Change in Skill-Enhancing HRM Dimension

Consistent with the conceptual framework, and following 
common practice in the literature (Jiang et  al.  2012; Jiang and 
Messersmith 2018), changes in HRM dimensions within organiza-
tions over time were measured using time-demeaned values of asso-
ciated indices. This follows a well-established approach in the HRM 
and performance literature (Appelbaum et al. 2000; Delery 1998; 
Macky and Boxall 2007) combining elements into an additive index 
rather than treating them as items in a scale representing an un-
derlying latent construct. This is because these elements represent 
alternative and mutually substitutable ways to achieve the same 
objective (higher level of the theoretical construct).

The “skill-enhancing HRM dimension index” was calculated 
as the average of 16 standardized indicators reflecting training 
received and qualifications achieved or currently pursued at 
the current establishment. This follows closely extant literature 
(Jiang et  al.  2012; Jiang and Messersmith  2018; Schmidt and 
Pohler  2018), suggesting that skill-enhancing HRM practices 
reflect all opportunities in the organization for employees to en-
hance their skills. The list of variables included in this index and 
descriptive statistics of their levels and changes (time-demeaned 
values) are presented in Table A2.

4.2.3   |   Change in Motivation-Enhancing 
HRM Dimension

Following extant literature (Batt and Colvin 2011; Jiang et al. 2012), 
change in motivation-enhancing HRM dimension within 

organization over time was measured via the time-demeaned value 
of a “motivation-enhancing HRM dimension index.” The index was 
calculated as the average of 9 standardized indicators, reflecting 
competitive compensation, promotion opportunities, job security, 
contractual arrangements, and working conditions, for example, 
working hours (Jiang et al. 2012; Jiang and Messersmith 2018). In 
particular, following Batt and Colvin (2011), competitive compen-
sation was measured by relative pay and pay growth; promotion 
opportunities were measured by the share of employees achiev-
ing promotion; job security (Jiang et al. 2012, 1271) was measured 
by the proportion of the workforce that is full-time and perma-
nent, as opposed to contingent (part-time or temporary) (Batt and 
Colvin 2011, 702); and measures of working hours represented an 
additional indicator of job stability and good working conditions 
(Shaw et al. 1998). The choice of these variables is consistent with 
earlier literature, and congruent with the context of ASC, but also 
constrained by the availability of variables in the dataset. The list 
of variables included in this index and descriptive statistics of their 
levels and changes are presented in Table A2.

4.2.4   |   Change in Opportunity-Enhancing 
HRM Dimension

Similarly to previous studies (Jiang et  al.  2012; Schmidt and 
Pohler 2018), change in opportunity-enhancing HRM dimension 
was measured via the time-demeaned value of an “opportunity-
enhancing HRM dimension index.” The latter index was cal-
culated as the average of 3 standardized indicators, reflecting 
practices related to empowerment, autonomy, job design, infor-
mation and knowledge sharing, and communication, so that 
employees use their skills and motivation to achieve organiza-
tional objectives. The main way that we measure opportunity-
enhancing practices is based on whether the establishment has 
received an Investors in People award (https://​www.​inves​torsi​
npeop​le.​com/​accre​ditat​ions/​we-​inves​t-​in-​people/​), reflecting na-
tional standards of good practice along a number of dimensions. 
These include: (a) clear communication of managers and employ-
ees on roles and objectives, (b) empowering and involving em-
ployees, (c) job design that achieves the company's objectives, (d) 
rewarding and encouraging collaboration, and (e) making sure 
managers are giving employees everything they need to thrive at 
work. In addition to this, opportunity-enhancing practices seek 
to capture whether some firms have made efforts to flatten their 
positional hierarchies (Delaney and Huselid 1996, 955). We ap-
proximate this with the ratios of managerial and nonmanagerial 
employees and the share of senior care workers to care workers. 
Finally, there is evidence that in the English ASC sector, these ra-
tios are valid proxies of the extent of monitoring (Shaw et al. 1998) 
and supervision on the job (Georgiadis 2013), which in turn are 
associated with the degree of autonomy and empowerment of 
employees to be involved in decentralized decision making. The 
list of variables included in this index and descriptive statistics of 
their levels and changes are presented in Table A2.

4.2.5   |   Change in Unit-Level HCR

Given that there is no universally accepted measure of HCR 
(Zhang et al. 2023), we measured change in unit-level HCR within 
the organization over time by the time-demeaned value of average 
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employees' tenure in the organization. This was measured by the 
average number of years employees have been working in the or-
ganization, calculated based on all employees in the establishment 
with information on tenure (around 92% of all employees, on aver-
age; see the following section for details). The justification for the 
use of this measure is based on two arguments, one general and 
one context-specific. The general argument is that average tenure 
has been one of the dominant approaches to operationalizing and 
measuring HCR in the associated empirical literature (Nyberg 
et al. 2014; Ployhart et al. 2014) and reflects organization-specific 
experience, which is an aspect of HCR, explicitly accounted for by 
the definition of HCR by Ployhart et al. (2009). Moreover, one ad-
vantage of this measure relative to other measures used in the lit-
erature is that, consistent with the HCR definition, it is a unit-level 
aggregate of objective measures of individual employee experience 
(Zhang et al. 2023). The context-specific argument is that higher 
average tenure allows the formation of meaningful long-term re-
lationships between staff and service users, which are associated 
with higher quality of care and higher demand for the service 
(Skills for Care 2022). Moreover, the relationship-specific nature 
of quality of care associated with higher tenure implies that the 
latter can be viewed as a VRIN resource (Ployhart et al. 2014). This 
is in contrast to other KESAOs, which underlie the unit's HCR, 
such as relevant educational qualifications for the sector, which 
are homogeneous and standardized (Machin et al. 2003; Vadean 
and Allan 2021), and thus do not meet the VRIN criterion required 
for value creation over and above that of competitors (Ployhart 
et al. 2014). Moreover, higher tenure is also associated with higher 
continuity in the relationship and familiarity among staff that im-
proves the quality of staff interactions and knowledge of processes 
and practices; thus, the combination of KESAOs across employees, 
which underlie the organization's HCR (Ployhart et al. 2014).

4.2.6   |   Change in Organizational Staff Turnover

Consistent with previous studies (Batt and Colvin  2011; Jiang 
et al. 2012), change in employees' turnover was measured by the 
time-demeaned value of the annual turnover rate, calculated as 
the ratio of the number of employees who left the establishment, 
either voluntarily or involuntarily, in the last 12 months to the 
total number of employees.

4.2.7   |   Control Variables

We included a list of variables in all estimated models to con-
trol for a range of establishment and workforce characteris-
tics, as well as differences in the source and precision of the 
worker and establishment-level information across establish-
ments. The set of controls is listed in Table A2. In addition to 
these, all models included a set of period dummies that aim 
to control for changes in aggregate economic conditions over 
time (Bliese et  al.  2020). In order to maximize the sample 
size, we have replaced missing values in some of the controls 
with the respective sample means and included dummies for 
missing values in these variables as additional controls in the 
model. There is evidence that the latter approach is unlikely to 
affect the validity of our results for two reasons: (i) the share of 
missing values is small (around 8% of the total sample); and (ii) 
our main results and conclusions remain robust to alternative 

methods of imputations, for example, the multiple imputa-
tions chained equations (MICE) (see Table A6).

4.3   |   Data Analysis

All formulated hypotheses were tested through estimating 
models via FEIVs that are suitable for panel data (Cameron 
and Trivedi 2005, 757–758; Wooldridge 2010, 310–311). This is 
a hybrid estimator, combining FE and IV estimation, which, 
as discussed in one of the previous sections, has several advan-
tages over other methods employed in the literature and corrects 
for several sources of endogeneity bias plaguing prior studies, 
including longitudinal studies, in SHRM (Bliese et  al.  2020; 
Huselid and Becker 1996; Saridakis et al. 2017).

The first advantage of FEIV, for the purposes of our study, is 
that, similarly to FE, it leverages within-firm variation in all 
variables by expressing these as deviations from their time-
averaged values (time-demeaning) (Bliese et al. 2020; Cameron 
and Trivedi 2005). In this way, FEIV allows us to operationalize 
and test longitudinal hypotheses involving relationships among 
within-firm changes over time in the focal constructs, includ-
ing HRM dimensions, staff turnover, HCR, and organizational 
performance (Bliese et al. 2020; Ployhart and Vandenberg 2010). 
The second advantage of FEIV is that, by leveraging within-
firm variation over time, it corrects for endogeneity bias in 
the estimates of the effects of HRM dimensions, as well as 
those of mediators, on organizational performance, arising 
from firm-specific time-invariant unmeasured factors, such as 
leadership behavior and managerial ability (Bliese et al. 2020; 
Huselid and Becker 1996; Wooldridge 2010). Third, FEIV cor-
rects for bias plaguing other panel data estimators, such as FE, 
arising from measurement error (Angrist and Pischke  2009; 
Huselid and Becker  1996); simultaneity and reverse causality 
(Wooldridge  2010); common method bias; and firm-specific 
time-variant shocks across periods that affect HRM dimensions, 
mediators, and firm performance (Angrist and Pischke  2009; 
Wooldridge 2010), such as organizational change arising from 
mergers and acquisitions.

In our case, the latter is achieved through deploying as instru-
ments for endogenous variables, including HRM dimensions, 
staff turnover, and average tenure, their respective averages 
among peer establishments, defined as all establishments in 
the same local authority—there are 317 local authorities, which 
are lower tier administrative localities, in England –offering the 
same service. For example, the instrument for change in skill-
enhancing HRM dimension index for firm i between period t − 1 
and t  is the average change in skill-enhancing HRM dimension 
index among all firms offering the same service and operating 
in the same local authority as firm i during the same period, 
excluding firm i.

Based on recent studies (Bastardoz et al. 2023; Fu et al. 2021), these 
are expected to be relevant and valid instruments for the endoge-
nous variables. They are expected to be relevant, that is, strongly 
correlated with endogenous variables, as they reflect market-level 
HR systems and outcomes—this is based on evidence that adult 
care market boundaries coincide with that of the local authority, 
as for the majority of service users, care services are allocated and 
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funded by local authorities (Skills for Care  2022)—and among 
peer firms, which recent theoretical and empirical studies iden-
tify as important determinants of HRM practices and outcomes 
at the firm level (Boxall et al. 2019; Gooderham et al. 2019; Jiang 
et al. 2021). We find evidence supporting this, as we find that the 
respective market average of each endogenous variable has a pos-
itive and strongly significant association with that endogenous 
variable (see Table A7 for details).

Moreover, these instruments are expected to be valid, that is, 
uncorrelated with the sources of endogeneity bias discussed 
above. First, market-level averages of HR variables among 
peer establishments are expected to be uncorrelated with 
measurement error in endogenous variables, under the clas-
sical measurement error model (Cameron and Trivedi 2005). 
Second, they are expected to address bias arising from si-
multaneity and reverse causality, as causality is expected to 
run from market-level variables to firm-level variables and 
not vice versa, considering that market-level variables are 
external to the firm and firms in the sector are too small to 
influence the market as a whole (Gormley and Matsa  2014; 
Grieser and Hadlock  2019; Machin et  al.  2003). Third, this 
also implies that the use of these instruments addresses bias 
from common method variance (Guest 2011; Laaksonen and 
Peltoniemi 2018; Wright et al. 2005), as estimation leverages 
market-level variation in the independent variables and medi-
ators, whereas dependent variables are measured at the firm 
level. Fourth, these instruments are also expected to correct 
for bias arising from time-variant firm-specific shocks across 
periods that affect HR practices and outcomes, as well as 
firm performance because, as explained above, firm-specific 
shocks are not expected to impact market-level variables.

The FEIV estimator is implemented by estimating the follow-
ing time-demeaned FE model via two-stage least squares (2SLS) 
(Cameron and Trivedi 2005; Wooldridge 2010):

where ÿit, äit, m̈it, and öit are the time-demeaned measures of 
organizational performance, skills-enhancing, motivation-
enhancing, and opportunity-enhancing HRM dimensions, re-
spectively; Ẍ it is a time-demeaned vector of controls, including 
time period dummies; �̈it is a time-demeaned error term; �0 , �1, �2, 
and �3 are coefficients and �′

4
 is a vector of coefficients; and time-

demeaned variables are deviations of the variables' levels from 
their firm-specific averages over time, for example, ÿit = yit − yi, 

where yi =
T
∑

t = 1

yit

T
. Estimation of Equation (1) via 2SLS entails, in 

the first stage, regressing each endogenous variable in (1) on the 
controls in (1), and the instruments (see Table A7); and, in the 
second stage, estimating Equation  (1) via OLS by replacing 
the endogenous variables with their associated fitted values from 
the first-stage regressions.

In this way, FEIV leverages the share of within-firm variation 
over time in the endogenous variables that is predicted by the 
instruments (Wooldridge 2010). We report the Kleibergen–Paap 
F-statistic (Kleibergen and Paap 2006) that is commonly used to 
diagnose potential problems associated with weak instruments 
that render IV estimates invalid (Angrist and Pischke 2009)—the 

Kleibergen–Paap F-statistic is employed when cluster-robust or 
heteroscedasticity-robust standard errors are used for inferences 
(see below for details). In our case, where there are multiple en-
dogenous variables and the same number of instruments as en-
dogenous variables, we test for weak instruments using the Stock 
and Yogo  (2005) procedure that entails rejecting the null hy-
pothesis of weak instruments if the Kleibergen–Paap F-statistic 
exceeds the associated critical value. Nevertheless, the latter 
critical values are not available in our case, with at least three 
endogenous variables and instruments. Thus, to infer potential 
problems associated with weak instruments, we adopt a conser-
vative rule of thumb that entails rejecting the null hypothesis of 
weak instruments if the F-statistic is considerably higher than 
the largest critical value from the Stock and Yogo (2005) table of 
critical values for the weak instrument test based on 2SLS bias 
at the 5% level of significance, that is 21.42. In all models, the 
Kleibergen–Paap F-statistics were higher than the latter value, 
suggesting no concern related to “weak” instruments, which 
provides further support to the instruments' relevance and the 
validity of the FEIV estimates. Tests of significance of coeffi-
cients were conducted using estimates of cluster-robust standard 
errors, with clustering at the establishment level, to account for 
the fact that errors of the same establishment at different periods 
are correlated (Angrist and Pischke 2009; Wooldridge 2010).

As suggested by the model in Figure A1, testing the hypothe-
ses of interest requires conducting causal sequential mediation 
analysis. Causal mediation, in addition to addressing endoge-
neity of the independent variables, requires one to address po-
tential endogeneity of the mediators (Hicks and Tingley  2011; 
Imai et al. 2011). In our case, endogeneity is dealt with via FEIV 
estimation that, as discussed above, addresses a range of biases 
in the effects of both the independent variables and the medi-
ators by eliminating fixed unobserved factors and deploying 
exogenous variation, generated by the instruments, in both the 
independent variables and the mediators. Moreover, sequential 
mediation analysis refers to a model with multiple causally re-
lated mediators linking independent variables with the depen-
dent variable (VanderWeele and Vansteelandt 2014). This is the 
case in the model presented in Figure A1, which postulates that 
change in staff turnover and change in HCR mediate the effects 
of changes in HRM dimensions on the change in organizational 
performance, with change in staff turnover causally impacting 
change in HCR.

Following VanderWeele and Vansteelandt  (2014), the neces-
sary and sufficient conditions for sequential mediation in linear 
models are an extended version of those required in standard 
mediation analysis (Baron and Kenny  1986) that also include 
conditions for mediation between the independent variable and 
the distal mediator in the causal pathway linking independent 
variables with the dependent variable. These conditions are as 
follows: (i) total effects of changes in HRM dimensions on the 
change in organizational performance are significantly differ-
ent from zero; (ii) total effects of changes in HRM dimensions 
on the change in HCR are significantly different from zero; (iii) 
effects of changes in HRM dimensions on the change in staff 
turnover are significantly different from zero; (iv) the effect of 
the change in staff turnover, conditional on changes in HRM 
dimensions, on the change in strategic HCR is significantly dif-
ferent from zero; (v) the effect of the change in staff turnover, 

(1)ÿit = �0 + �1äit + �2m̈it + �3öit + ��

4
Ẍ it + �̈it
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conditional on changes in HRM dimensions, on the change in 
organizational performance is significantly different from zero; 
and (vi) the effect of the change in HCR, conditional on staff 
turnover and changes in HRM dimensions, on the change in 
organizational performance is significantly different from zero.

H5, which involves moderation, was tested via estimating an ex-
tended specification of Model (1), including interactions of HRM 
dimension measures with average staff tenure at t−1, employ-
ing as instruments the interactions of the instruments for each 
HRM dimension with average staff tenure at t−1. We did not use 
instruments for the latter variable, as the function of the mod-
erator is descriptive, that is, not causal; that is, it aims to “split” 
the sample, to test whether a relationship differs across different 
samples, as defined by the value of the moderator (Baron and 
Kenny 1986; Wooldridge 2010). Moderation was tested by look-
ing at the individual significance of the interaction terms as well 
as the joint significance of the level and the interaction term for 
each HRM dimension (Baron and Kenny 1986).

5   |   Results

Our detailed results are presented in Tables A3–A5. Table A3 
presents descriptive statistics and correlations for all variables 
used in our analysis. This includes standard deviations for time-
demeaned values, but means for time-demeaned values are not 
presented because they are zero, by construction. This table 
shows that there is large variability within firms over time in all 
variables and that this variation accounts for a significant share 
of the total variance in these variables. Table A4 presents FEIV 
estimation results of models for the number of service users, 
staff turnover, and average tenure that aim to test all hypotheses 
developed, except for H5. Finally, Table A5 includes results of 
models including interactions of HRM dimensions with average 
staff tenure in t−1, which aim to test H5.

Results of Model 1 in Table A4, where the dependent variable 
is the natural logarithm of the number of service users at the 
establishment, show positive and strongly significant total as-
sociations between each HRM dimension and the number of 
service users. This provides support to H1, H2, and H3 posit-
ing that increases in HRM dimensions of a given organization 
will be associated with an increase in the organization's (opera-
tional/financial) performance over time. Estimated coefficients 
in model 1 of Table A4 suggest that a one-unit increase (above 
the establishment-specific average between two consecutive 6-
month periods) in the skill-enhancing, motivation-enhancing, 
and opportunity-enhancing HRM dimension index is associ-
ated with a 4%, 3.1%, and 1.8% increase in the number of service 
users, respectively, above the establishment-specific average in 
the same period.

Moreover, Model 2 in Table A4, where the dependent variable is 
the natural logarithm of average tenure (at time t) of employees 
in the establishment, indicates positive and strongly significant 
associations of the three HRM dimensions with average ten-
ure. This supports a significant relationship between changes 
in HRM dimensions and change in the distal mediator in the 
pathway linking changes in HRM dimensions and change in or-
ganizational performance.

Model 3 in Table  A4 presents estimation results of the model 
for staff turnover, with coefficient estimates suggesting a pos-
itive and significant association of skill-enhancing HRM 
dimension, a negative and significant association of motivation-
enhancing HRM dimension, and an insignificant association of 
opportunity-enhancing HRM dimension on staff turnover rate.

Model 4 in Table A4, which includes coefficient estimates of a 
model that extends Model 2 by including staff turnover among 
the predictors of average tenure, indicates a negative and signifi-
cant association of staff turnover with average tenure. The latter 
result is in line with our analysis in the hypotheses develop-
ment section highlighting that increases in staff turnover, under 
certain conditions, deplete the HCR stock of the organization. 
Taken together, the results of Models 2–4 provide support H6 
positing that change in staff turnover mediates the relationship 
between changes in skill-enhancing and motivation-enhancing 
HRM dimensions, but not of change in opportunity-enhancing 
HRM dimension, and change in HCR.

Finally, Models 5 and 6 in Table  A4 are extensions to Model 
1. Model 5 extends Model 1 by including staff turnover among 
the predictors of the logarithm of the number of service users, 
whereas Model 6 extends Model 1 by including staff turnover 
and average tenure as predictors. Estimation results of Model 
5 show a positive and significant association of staff turnover 
with the number of service users, whereas estimates of Model 6 
suggest a positive and significant association of average tenure 
with the number of service users.

Taken together, the results of Models 1, 2, and 6 support H4 that 
change in HCR mediates the relationship between changes in 
HRM dimensions and change in organizational performance. 
Moreover, the combined results of all models in Table A4 support 
that change in staff turnover and change in HCR sequentially 
mediate the relationship between changes in HRM dimensions 
and change in organizational performance.

Comparing coefficient estimates of the three HRM dimensions 
in Model (1), presenting total effects, and their estimates in 
Model (6), presenting direct effects, one can infer that the latter 
effects are larger than the indirect effects of HRM dimensions 
on organizational performance.

Moving to Table A5, the results in Model 1 show that level co-
efficients of HRM dimensions remain positive and strongly 
significant when their interactions with average staff tenure 
in t−1 are included in the model. Moreover, the table shows 
that the coefficients of the interactions of skill-enhancing and 
motivation-enhancing HRM dimensions have a negative sign, 
with the former being significant and the latter being insignif-
icant. Although the latter result may suggest that H5 is sup-
ported for the skill-enhancing dimension, the joint significance 
of the level and interaction coefficients of the skill-enhancing 
and motivation-enhancing HRM dimensions provides support 
H5 for both these dimensions. This is illustrated in Figures A2 
and A3, which present estimates of total effects, evaluated at 
different values of lagged one-period average staff tenure in 
the sample, and their associated 95% confidence intervals. Both 
figures reveal a similar pattern: effects of skill- and motivation-
enhancing HRM dimensions on organizational performance are 
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positive and significant at low values of lagged average staff ten-
ure; they decrease as lagged average staff tenure increases; and 
become not significantly different from zero above a threshold 
value of lagged average staff tenure. Figures  A4 and A5 pres-
ent further results supporting H5 by showing that the estimated 
longitudinal relationship between the skill- and motivation-
enhancing HRM dimensions and organizational performance, 
respectively, has a steeper positive slope at low values of lagged 
average staff tenure.

6   |   Discussion and Conclusion

Our study develops hypotheses on the pathway linking HRM 
dimensions and organizational performance over time and tests 
these hypotheses using unique panel data and relevant estimation 
methods. The first contribution of this study is theoretical and 
conceptual as it develops a framework that draws on, and supple-
ments, dynamic HCR theory (Helfat and Peteraf 2003; Ployhart 
et al. 2009) by articulating the mechanisms via which changes in 
HRM architecture within organizations over time lead to changes 
in organizational performance. This has received less attention in 
the literature (Kim and Ployhart 2014; Piening et al. 2013). Our 
framework extends dynamic HCR theory by introducing HRM 
dimensions of practices and posits that increased investments 
in HRM dimensions within organizations over time can lead to 
increases in organizational performance via generating HCR in-
flows that help maintain the HCR stock, which is the source of 
SCA. One novel feature of our framework is the delineation of the 
time-related processes that deplete the organization's HCR stock 
and erode SCA, which are counteracted by HRM dimensions. One 
such factor is staff turnover, which is conceptualized as a medi-
ator of the HRM-HCR link over time, rather than an outcome of 
HCR, as posited by existing static theories of SHRM (Batt and 
Colvin 2011; Jiang et al. 2012). Another novel feature of our frame-
work is that HRM effects on performance over time are postulated 
to be heterogeneous, with the heterogeneity being time/path-
dependent, and, in particular, depending on the initial HCR stock.

Our second contribution is methodological and empirical and is 
based on testing the hypothesized longitudinal relationships pos-
tulated by the conceptual framework through deploying large, 
representative, matched employer–employee, high-frequency 
panel data from the English ASC sector; and FEIV estimation. 
The latter leverages within-firm variation over time in the mea-
sures of the focal constructs and allows us to address several of 
the sources of endogeneity bias plaguing prior empirical studies 
of the HRM-performance relationship, including bias associ-
ated with omitted variables, simultaneity, measurement error, 
and common method variance. In this way, our chosen method 
brings us closer to causal inferences on the inter-relationship 
among HRM dimensions, staff turnover, HCR stock and flows, 
and organizational performance.

Our empirical results support the formulated hypotheses that in-
creased investments in skill-enhancing, motivation-enhancing, 
and opportunity-enhancing HRM dimensions at any given or-
ganization over time lead to an increase in the organization's 
sales volume and revenue. We also find that the latter effects 
manifest via increases in the organization's HCR stock, which, 
in the case of skill-enhancing and motivation-enhancing HRM 

dimensions, are partly achieved via decreases in staff turnover 
and are heterogeneous across firms and decrease with the level 
of the initial HCR stock.

6.1   |   Theoretical Implications

These findings have implications for theory as they establish that 
HRM dimensions drive organizational performance over time 
and that the underlying theoretical mechanism is consistent 
with a dynamic RBV/HCR rationale. This involves HCR flows 
as mediators of the HRM-performance link, and initial HCR 
stock—reflecting path dependence, a key property of VRIN re-
sources in the RBV—as a moderator that determines the strength 
of the link. This further implies that static theories of SHRM 
postulating a monotonic and homogeneous HRM-performance 
relationship are unlikely to provide good approximations of the 
nature of the HRM-performance link over time.

Moreover, further theoretical implications arise from our em-
pirical approach, which not only makes a methodological con-
tribution. In particular, our approach via addressing omitted 
variables bias, measurement error, and reverse causality rules 
out a number of alternative theoretical explanations/views of the 
longitudinal HRM-performance link put forth by previous stud-
ies including (a) that the link reflects unmeasured differences 
in managerial ability and leadership behavior (Schmidt and 
Pohler 2018; Wright et al. 2005); (b) that there is a null, that is, 
small and trivial, relationship between HRM and performance 
over time (Ogbonnaya et al. 2023); (c) and that the relationship 
reflects effects running from performance to HRM (Ogbonnaya 
et al. 2023; Shin and Konrad 2017; Wright et al. 2005).

6.2   |   Practical Implications

Even though our results are drawn from data from the English 
ASC sector, like other country-specific sectoral studies (e.g., 
Batt and Colvin 2011; Garmendia et al. 2021), we believe that 
they have generalisable implications for theory as above, and 
also for managerial practice and public policy. The strong ev-
idence produced, highlight that increased investments in staff 
training, improved pay, and career pathways to promotion and 
permanent contracts in the health and care sector could ad-
dress temporary or persistent poor performance, as reflected in 
low sales volume and revenue, and arising from degradation of 
skills associated with high staff turnover and low organizational 
competitiveness (Cooke and Bartram  2015). Nevertheless, our 
findings temper unrealistic managerial expectations and sug-
gest that investment in training and rewards practices is not a 
panacea for improving organizational sales volume and revenue 
over time. Instead, we argue that they are more likely to be ef-
fective in “low road” organizations (Osterman 2018) which are 
characterized by poor competitiveness and performance arising 
from staff skills degradation. Hence, they may not boost per-
formance among high-performing organizations with already 
highly-skilled and experienced employees and instead, other 
interventions might be needed. Even in cases where these prac-
tices promote organizational performance, there is a limit in the 
extent to which this can persist over time, as their effectiveness 
is expected to reduce after a threshold level of collective staff 
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skills, knowledge, and experience is reached. These findings 
are also likely to be generalisable to other sectors with similar 
characteristics. For example, sectors that are highly regulated 
in terms of their prices; have low surplus/profit margins; rely on 
personal services/customer interactions; and/or rely on a work-
force that is predominantly low-skilled and low paid (e.g., hos-
pitality and retail sector). More broadly, the results suggest that 
firms trapped in “low road” HRM practices (Osterman  2018) 
can especially benefit from investment in motivation-enhancing 
and skill-enhancing HR practices and should expect to see con-
siderable improvements in their organizational performance.

6.3   |   Limitations

Admittedly, our study has some limitations that motivate future 
research avenues in the area. Although our dataset offers infor-
mation on several variables of interest, our operationalisation 
of HCR was based on organization-specific experience, as cap-
tured by organizational tenure (Ployhart et al. 2014). While this 
is a limitation, as this measure does not cover other aspects of 
HCR, it was chosen because there is no universally accepted 
measure of HCR (Zhang et al. 2023) and it represents one com-
mon operationalisation of HCR in the literature, which is also 
relevant for the sectoral context of our study. In addition to this, 
our measures of motivation-enhancing HRM practices did not in-
clude measures of performance-related pay systems (Kornelakis 
et al. 2016), as these were not particularly prevalent in the specific 
sectoral context. Finally, another limitation was that opportunity-
enhancing HRM practices did not include information on aspects 
of teamwork and employee voice, which are usually part of high-
performing practices (Kornelakis et al. 2016), and our measure of 
turnover did not discriminate between voluntary and involuntary 
exits. Despite the above limitations characterizing our measures, 
we believe that FEIV estimation mitigates some of these poten-
tial problems. Finally, there is evidence supporting the validity of 
our results, as according to recent studies, the use of imperfect 
measures yields weaker correlations between the key constructs 
(Zhang et al. 2023), which implies that our main findings would 
hold more strongly in the case that better measures were avail-
able. Another limitation of our study relates to the fact that our 
estimation method does not correct all potential biases associated 
with time-variant omitted variables. This, however, is in line with 
Wright et al. (2005) and Schmidt and Pohler (2018), who highlight 
that it is not possible for a single study to address the numerous 
sources of biases in estimation.

6.4   |   Future Research

Our findings have implications for future research. Future stud-
ies that examine the dynamic pathway linking HRM and perfor-
mance should integrate path-dependence and the dynamics of 
depletion and accumulation of HCR stock in their conceptual and 
empirical models. Additionally, future empirical research should 
aim to employ richer data sets that will allow addressing the above 
problems in measurement and operationalisation. For instance, 
improved measures of HCR should cover more HCR dimensions, 
such as skills, abilities, and other characteristics (e.g., personal-
ity traits) and include a larger and more comprehensive set of 
items per dimension. Furthermore, we believe that experimental 

designs, considered the gold standard for drawing causal infer-
ences, could be difficult to implement in SHRM due to several 
constraints (Podsakoff and Podsakoff 2019). Yet, we strongly ad-
vocate for the use of quasi-experimental designs, which in sev-
eral cases approximate well the experimental ideal (Author 1b; 
Podsakoff and Podsakoff 2019). Indeed, we believe that methods 
for drawing causal inferences from non-experimental data, such 
as FEIV that we use in this article, can push further the frontiers 
of our knowledge. We also note that our results reflect contem-
poraneous effects of HRM dimensions on performance; thus, 
further studies could articulate the extent to which these effects 
persist over time and, if so, for how long (Piening et al. 2013). 
This can be at the core of a research agenda of how organizations 
can build sustainable competitive advantage over time through 
HRM practices (Wright and Mcmahan 2011) and how to success-
fully make the transition from “low road” (Osterman  2018) to 
“high road” employment practices.
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Appendix A

FIGURE A1    |    Relationships among changes in HRM dimensions, human capital resources, staff turnover, and organizational performance.  
The dashed arrows represent broadly conceptualized inflows and outflows. The line arrows represent relationships between associated constructs. 
All constructs refer to changes between time t−1 and t, whereas the initial human capital stock represents the construct at time t−1.
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FIGURE A2    |    Total effects of increases in skill-enhancing HRM dimension on organizational performance at different values of initial unit 
level human capital resources stock.  Coefficient estimates and 95% confidence intervals. Average staff tenure is measured as deviation from the 
firm-specific long-run average.
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FIGURE A3    |    Total effects of increases in motivation-enhancing HRM dimension on organizational performance at different values of initial 
unit level human capital resources stock.  Coefficient estimates and 95% confidence intervals. Average staff tenure is measured as deviation from 
the firm-specific long-run average.
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FIGURE A4    |    The longitudinal relationship between organizational performance and the skill-enhancing HRM dimension.  High and low 
average staff tenure at t−1 are 2 standard deviations above and below the mean, respectively.
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FIGURE A5    |    The longitudinal relationship between organizational performance and the motivation-enhancing HRM dimension.  High and 
low average staff tenure at t−1 are 2 standard deviations above and below the mean, respectively.
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TABLE A2    |    Descriptive statistics of variables included in skill-enhancing, motivation-enhancing, and opportunity-enhancing HRM indices.

Variable

Level Time-demeaned

Mean S.D. S.D.

Skill-enhancing HRM practices index

Share of employees achieving educational qualification in the current employer 0.23 0.25 0.11

Number of educational qualifications achieved in the current employer 0.36 0.52 0.22

Level of the highest educational qualification achieved in the current employer 1.11 1.78 1.69

Share of employees achieving qualification relevant to social care in the current employer 0.22 0.25 0.11

Number of qualifications relevant to social care achieved in the current employer 0.35 0.50 0.21

Level of the highest qualification relevant to social care achieved in the current employer 1.14 1.80 1.70

Share of employees currently working toward an educational qualification 0.08 0.14 0.07

Number of educational qualifications employees are currently working toward 0.08 0.16 0.08

Level of the highest educational qualification employees are currently working toward 2.02 2.77 2.42

Share of employees currently working toward a qualification relevant to social care 0.24 0.35 0.27

Number of qualifications relevant to social care employees are currently working toward 0.08 0.16 0.08

Level of the highest qualification relevant to social care employees are currently working toward 2.02 2.77 2.42

Share of employees received training in the current employer 0.26 0.40 0.22

Number of trainings received in the current employer 1.40 2.87 1.73

Share of employees received induction training in the current employer 0.61 0.39 0.13

Share of employees recruited from other adult social care providers 0.58 0.37 0.12

Motivation-enhancing HRM practices index

Difference in log hourly pay at the establishment and average log hourly pay in other 
establishments in the locality by occupation

−0.01 0.17 0.07

Difference between the maximum and the average hourly pay for each occupation at the current 
employer

0.13 0.17 0.10

Share of employees with permanent contracts 0.89 0.19 0.08

Share of full-time employees 0.91 0.17 0.08

Share of employees achieving promotion 0.56 0.29 0.11

Share of employees on a zero-hours contract 0.01 0.07 0.06

Share of employees working more than 40 h a week 0.05 0.17 0.05

Share of employees working more than their contractual hours 0.15 0.28 0.13

Share of noncontractual hours in total weekly hours 0.05 0.13 0.05

Opportunity-enhancing HRM practices index

Investors in people award 0.50 0.48 0.13

Share of managerial to nonmanagerial employees 0.12 0.19 0.09

Share of senior care workers to care workers 0.16 0.24 0.11

Note: Number of business units: 30,780; number of periods: 10; number of observations: 200,545. Means of time-demeaned variables are not presented, as they are zero, 
by construction. There are four levels of qualifications in social care. Training is provided across 24 areas of work, such as first aid, health and safety, food and safety 
catering, and dementia. The share of employees recruited from other adult social care providers aims to capture the extent to which the establishment improves the 
quality of its human capital pool through the recruitment of employees with relevant previous experience. The Investors in People award is awarded by the government 
to employers who meet national standards of good practice along a number of dimensions, including (a) clear communication of managers and employees on roles 
and objectives, (b) empowering and involving employees, (c) job design that achieves the company's objectives, (d) rewarding and encouraging collaboration, and (e) 
making sure managers are giving employees everything they need to thrive at work (see https://​www.​inves​torsi​npeop​le.​com/​accre​ditat​ions/​we-​inves​t-​in-​people/​).
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TABLE A4    |    Fixed effects instrumental variables (FEIV) estimates of models of number of service users, staff turnover, and average tenure.

Log number of 
service users

Log average 
tenure

Staff turnover 
rate

Log average 
tenure

Log number of 
service users

Log number of 
service users

(1) (2) (3) (4) (5) (6)

Log average tenure 0.032***

(0.009)

Staff turnover rate −0.018*** 0.064*** 0.065***

(0.006) (0.010) (0.010)

Skill-enhancing HRM 
index

0.040*** 0.186*** 0.016*** 0.186*** 0.039*** 0.033***

(0.008) (0.005) (0.003) (0.005) (0.008) (0.008)

Motivation-enhancing 
HRM index

0.031*** 0.026*** −0.009*** 0.025*** 0.032*** 0.031***

(0.009) (0.004) (0.003) (0.004) (0.009) (0.009)

Opportunity-enhancing 
HRM index

0.018*** 0.034*** 0.003 0.034*** 0.018*** 0.017***

(0.005) (0.004) (0.002) (0.004) (0.005) (0.005)

Kleibergen–Paap 
F-statistic

1248 1248 1248 937 937 103

Number of observations 198,524 198,524 198,524 198,524 198,524 198,524

Note: Standard errors clustered at the establishment level in parentheses; all models include the following controls: log number of employees, share female, share 
white, dummies for whether the establishment is part of a larger organization (parent, subsidiary, single independent establishment), dummies for sector (private, 
public, or charity), dummies for type of service (residential, domiciliary, or community care), dummies for how the data records were created (parent registration, 
admin registration, self-registration), dummies for time period. Instruments for skill-enhancing HRM, motivation-enhancing HRM, opportunity-enhancing HRM, log 
average tenure, and staff turnover rate are their respective averages among peer firms in the same locality.
*p < 0.10. 
**p < 0.05. 
***p < 0.01.
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TABLE A5    |    Fixed effects instrumental variables (FEIV) estimates of models of number of service users, staff turnover, and average tenure (with 
interaction terms).

Log number of 
service users

Log average 
tenure

Staff 
turnover 

rate
Log average 

tenure
Log number of 
service users

Log number of 
service users

(1) (2) (3) (4) (5) (6)

Log average tenure 0.021**

(0.010)

Staff turnover rate −0.024*** 0.060*** 0.061***

(0.007) (0.011) (0.011)

Skill-enhancing HRM index 0.042*** 0.198*** 0.016*** 0.199*** 0.041*** 0.037***

(0.008) (0.006) (0.003) (0.006) (0.008) (0.009)

Motivation-enhancing HRM 
index

0.040*** 0.033*** −0.008** 0.032*** 0.041*** 0.040***

(0.009) (0.004) (0.003) (0.004) (0.009) (0.009)

Opportunity-enhancing HRM 
index

0.020*** 0.032*** 0.006** 0.032*** 0.020*** 0.019***

(0.006) (0.004) (0.002) (0.004) (0.006) (0.006)

Skill-enhancing HRM index × 
log average tenure (t−1)

−0.024** −0.180*** −0.023*** −0.181*** −0.023* −0.019

(0.012) (0.019) (0.006) (0.019) (0.012) (0.012)

Motivation-enhancing HRM 
index × log average tenure 
(t−1)

−0.010 −0.069*** −0.001 −0.069*** −0.010 −0.008

(0.013) (0.015) (0.006) (0.015) (0.013) (0.013)

Opportunity-enhancing HRM 
index × log average tenure 
(t−1)

0.006 0.099*** −0.002 0.099*** 0.006 0.004

(0.009) (0.010) (0.004) (0.010) (0.009) (0.009)

Kleibergen–Paap F-statistic 526 526 526 451 451 389

Number of observations 166,469 166,469 166,469 166,469 166,469 166,469

Note: Standard errors clustered at the establishment level in parentheses; all models include the following controls: log number of employees, share female, share 
white, dummies for whether the establishment is part of a larger organization (parent, subsidiary, single independent establishment), dummies for sector (private, 
public, or charity), dummies for type of service (residential, domiciliary, or community care), dummies for how the data records were created (parent registration, 
admin registration, self-registration), dummies for time period. Instruments for skill-enhancing HRM, motivation-enhancing HRM, opportunity-enhancing HRM, log 
average tenure, and staff turnover rate are their respective averages among peer firms in the same locality. Instruments for the interactions of HRM dimensions with 
log average tenure (t−1) are the interactions of the instruments for HRM dimensions with log average tenure (t−1).
*p < 0.10. 
**p < 0.05. 
***p < 0.01.
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TABLE A6    |    Fixed effects instrumental variables (FEIV) estimates of models of number of service users, staff turnover, and average tenure (with 
multiple imputations of missing values).

Log number of 
service users

Log average 
tenure

Staff turnover 
rate

Log average 
tenure

Log number of 
service users

Log number of 
service users

(1) (2) (3) (4) (5) (6)

Log average tenure 0.028***

(0.009)

Staff turnover rate −0.019*** 0.074*** 0.074***

(0.006) (0.009) (0.010)

Skill-enhancing HRM 
index

0.037*** 0.189*** 0.015*** 0.190*** 0.036*** 0.031***

(0.008) (0.005) (0.003) (0.005) (0.008) (0.008)

Motivation-enhancing 
HRM index

0.023*** 0.028*** −0.010*** 0.027*** 0.024*** 0.023***

(0.009) (0.004) (0.003) (0.003) (0.008) (0.008)

Opportunity-enhancing 
HRM index

0.017*** 0.037*** 0.003 0.037*** 0.017*** 0.015***

(0.005) (0.004) (0.002) (0.003) (0.005) (0.005)

Kleibergen–Paap 
F-statistic

1248 1248 1248 937 937 103

Number of observations 198,524 198,524 198,524 198,524 198,524 198,524

Note: Standard errors clustered at the establishment level in parentheses; missing values were imputed using the multiple imputations chained equations (MICE) 
method; all models include the following controls: log number of employees, share female, share white, dummies for whether the establishment is part of a larger 
organization (parent, subsidiary, single independent establishment), dummies for sector (private, public, or charity), dummies for type of service (residential, 
domiciliary, or community care), dummies for how the data records were created (parent registration, admin registration, self-registration), dummies for time period. 
Instruments for skill-enhancing HRM, motivation-enhancing HRM, opportunity-enhancing HRM, log average tenure, and staff turnover rate are their respective 
averages among peer firms in the same locality.
*p < 0.10. 
**p < 0.05. 
***p < 0.01.
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