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Abstract

Although the notion that HRM activities are necessary con-

ditions for achieving certain outcomes is widespread in

HRM research, most empirical studies follow an additive

sufficiency logic. That is, they analyse whether HRM activi-

ties increase an outcome, assuming that they can compen-

sate for one another. However, this does not correspond

to the idea of necessity where single HRM activities are

required for an outcome to occur and cannot be compen-

sated when absent. We discuss the differences between

sufficiency and necessity logics in terms of theory, method-

ology, and practical relevance. Also, we suggest using a new

approach and analysis technique in HRM research: neces-

sary condition analysis. We illustrate the application of the

method by analysing data on the relationship between

ability‐, motivation‐, and opportunity‐enhancing HRM prac-

tices (i.e., high‐performance work practices) and employee

performance. This illustrative example highlights that neces-

sary conditions require particular theoretical attention and

suitable empirical methods. The paper concludes by show-

ing the value of studying necessary conditions, because

such analyses allow straightforward recommendations to

be given of high relevance for HRM practice, which differ

from and add to recommendations based on additive suffi-

ciency logic and analyses.
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1 | INTRODUCTION

Human resource management (HRM) research usually analyses how different HRM activities influence individual or

organisational outcomes. The respective relationships can be theorised following two different logics. In a sufficiency

logic, single HRM activities are sufficient but not necessary to increase an outcome; if one HRM activity is not in

place, the outcome may be reduced, but other HRM activities can be still effective, and may compensate for the miss-

ing activity. In contrast, a necessity logic implies that an outcome can only be achieved if a specific HRM activity is in

place. Thus, the necessary HRM activity represents a constraint, a bottleneck, or a critical factor that must be imple-

mented at the right level to allow a desired outcome level to exist. Indeed, if this necessary HRM activity is not in

place, the outcome cannot be achieved, and investments in other related HRM activities are pointless.

The notion that HRM activities are necessary for achieving specific outcomes is present in different theoretical

elaborations of HRM scholars. For example, researchers state (intentionally or unintentionally) that financial incen-

tives are necessary to motivate senior executives (Pepper, Gore, & Crossman, 2013), commitment is necessary for

low employee absenteeism (Hausknecht, Hiller, & Vance, 2008), specific knowledge and skills are necessary for inno-

vation (De Winne & Sels, 2010), fit between HRM and competitive strategy is necessary for organisational success

(Paauwe & Boselie, 2007), or more generally, that an adequate set of human resources is a necessary condition for

business survival (Boxall, 2007).

However, to date, we have very limited empirical evidence to support such necessity. This lack of knowledge

relates to the analytical strategies employed in HRM research. Indeed, regression‐based methods that are usually

applied to analyse HRM's effects refer to sufficiency logic, in terms of Y = a + b1·X1 + b2·X2 + b3·X3 + … + ϵ.1 In this

logic, each input (e.g., a specific HRM activity) is sufficient to increase the outcome, but not necessary: A lack of an

input reduces the outcome, but it will not prevent the outcome if other inputs (e.g., other HRM activities) compen-

sate for it. This does not correspond to necessity logic, according to which the outcome will not exist and will not be

impacted by the levels of other inputs if a single necessary input is missing or below a certain level (Goertz, 2003b).

Thus, regression‐based methodologies do not allow one to test for necessary conditions.

To date, the distinction between the sufficiency and necessity logics seems not widely acknowledged in HRM

research, which has typically treated them as interchangeable, both from a theoretical and an empirical perspective.

This is problematic, because the two logics have fundamentally different theoretical reasonings, and should be empir-

ically tested using different methods. Thus, we need more clarity on the differences between sufficiency and neces-

sity logics. Notably, this may not only help scholars in very different HRM research fields, it is also of high practical

value. Indeed, exploring sufficient relationships points out which HRM activities on average help to increase an out-

come of interest. In contrast, exploring necessary conditions can accommodate practitioners' interests in terms of

which (levels of) activities are required for achieving a specific outcome (level).

We seek to highlight that necessity logic differs from sufficiency logic and should be adequately treated in HRM

research. Thus, we first elaborate the particularities of sufficiency and necessity logics. Then, we suggest using a new

approach and analysis technique, that is, necessary condition analysis (NCA; Dul, 2016; Dul, van der Laan, & Kuik,

2018), which is able to identify necessary conditions in empirical data. We will demonstrate the differences between

the sufficiency and necessity logics with an illustrative example based on data on the relationship between high‐

performance work practices (HPWPs; Appelbaum, Bailey, Berg, & Kalleberg, 2000) and employee performance.

The illustrative example shows that NCA‐based results (which captures whether HPWPs are necessary for a certain

level of employee performance) differ from regression‐based results (which capture whether HPWPs are sufficient for
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increasing employee performance on average). We will then discuss these differences and their implications in terms

of theory, methodology, and practical relevance.
2 | SUFFICIENCY VERSUS NECESSITY LOGIC

The notion of necessity is widespread in HRM research. Table 1 provides several examples of statements about nec-

essary conditions in different HRM research fields. However, even if authors refer to certain causal mechanisms as

necessary conditions, we argue that necessary conditions are often not properly treated, because scholars do not

always recognise the difference between sufficiency and necessity. Figure 1 illustrates a typical approach in which

sufficiency and necessity logics are used interchangeably. In this approach, a statement about necessity is first intro-

duced in a paper's introduction, theory, or hypotheses section. This statement is then reformulated as a traditional

hypothesis with an unspecified association between cause and outcome (i.e., without specifying that the cause is

considered to be necessary). The hypothesis is tested using variants of the general linear model (e.g., correlation,

regression, or structural equation modelling), which account for additive sufficiency, but not for necessity. Finally,

the confirmation of the hypothesis is interpreted as a support for the necessary statement. However, such an

approach is not accurate, because sufficient and necessary relationships are conceptually distinct and pose very dif-

ferent hypotheses (Goertz, 2003a). The following example highlights this:

Sufficient condition hypothesis: The use of financial incentives increases senior executives' motivation.

Necessary condition hypothesis: The use of financial incentives is necessary for senior executives' motivation.

The sufficient condition hypothesis refers to sufficiency logic, according to which the use of financial incentives (pay

for performance) is sufficient for increasing higher motivation of senior executives (on average). Indeed, senior exec-

utives may be less motivated if firms do not use financial incentives, but this does not have to be the case if firms use
TABLE 1 Examples of statements about necessary conditions in HRM research (emphases added)

Source Quote

(Boxall, 2007) “an adequate set of human resources—a capable group of people with sufficient motivation

to work together productively and economically—is a necessary condition of business

survival” (p. 63)

(Castanheira & Story, 2016) “Commitment to the organisation and its goals has long been considered an important

feature for organisational competitiveness. It is a necessary condition so that employees

who possess valued capabilities do not choose to leave to join competing firms” (p. 986 f.)

(Dany, Guedri, & Hatt, 2008) “Building on the resource‐based view, we suggest that HRM integration is a necessary but

not sufficient condition for HRM positively to impact organisational performance. An

equally necessary condition is to provide HRM specialists with a prominent role

compared to LMs in order to ensure the required proper quality of implementation of

decided HRM policies” (p. 2095)

(De Winne & Sels, 2010) “A unique set of knowledge and skills, receptivity to new ideas and opportunity recognition

skills are all necessary ingredients for innovation” (p. 1864)

(Hausknecht et al., 2008) “organisational commitment may be a necessary but insufficient condition for low

absenteeism” (p. 1226)

(Paauwe & Boselie, 2007) “Not only is fit between HR and competitive strategy a necessary condition for

organisational success, but so too is institutional fit” (p. 181)

(Pepper et al., 2013) “financial incentive is a necessary but not sufficient condition for motivating senior

executives” (p. 45)

(Swart & Kinnie, 2010) “knowledge assets are necessary but not sufficient to gain a competitive advantage” (p. 64)



FIGURE 1 Ideal‐typical approach in that sufficiency and necessity logics are used interchangeably
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other HRM practices to increase motivation. For instance, motivation could also be increased via job security, a job

design that gives executives autonomy, career opportunities, acknowledgement, and so forth.

In contrast, the necessary condition hypothesis refers to a constraint, bottleneck, or critical factor for an outcome.

The absence of the necessary condition cannot be compensated by other factors; thus, if the necessary condition is

not in place, there is guaranteed failure. In our example, the assumption of necessity implies that if firms do not use

financial incentives, senior executives' motivation will not be present. Other attempts to ensure their motivation (e.g.,

through job security, autonomy, career opportunities, and acknowledgement) will have no effect as long as firms do

not also use financial incentives. Absence of the necessary condition blocks the outcome. Notably, necessity cannot

be equated with sufficiency. Necessity logic usually implies that a single determinant is necessary; that is, without the

necessary determinant, the outcome will be absent, but other determinants may also be needed to achieve the out-

come. For example, financial incentives may not be the only necessary condition for senior executives' motivation,

other factors like autonomy or career opportunities may also be necessary.

The differences between sufficiency and necessity logics is reflected in the use of a particular terminology. The

idea of sufficient relationships is usually expressed or implied in statements like “If X then Y,” “X is

associated/correlated with Y,” “X has a positive effect on Y,” or “X makes Y more likely to occur.” In contrast, neces-

sary condition hypotheses use expressions such as “Only if X thenY,” “X must be there for Y to succeed,” “X makes Y

possible,” or “X is a precondition/prerequisite for Y.”

Another difference between the two logics concerns the related model complexity. Empirical models following a

sufficiency logic are usually complex, because they must include all relevant variables for properly predicting the
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outcome. In contrast, models to express necessity can be parsimonious. This is possible because the necessity of one

X for Y does not depend on other factors. A necessary condition operates in isolation from the rest of the causal

structure, because a single necessary determinant can stop the (desired level of the) outcome from being possible

and can therefore individually predict the outcome's absence. Including or omitting other variables (e.g., control var-

iables) in the model does not change the influence of the single necessary determinant of interest (Dul, 2019). For our

example, this implies that the possible necessity of financial incentives does not depend on other factors. Other fac-

tors may also contribute to senior executives' motivation (e.g., autonomy or career opportunities), but this does not

affect the necessity of financial incentives.

Notably, a necessary condition is not a moderator. A moderator refers to a contingent or multiplicative relation

between independent variables in relation to a dependent variable (e.g., Gardner, Harris, Li, Kirkman, & Mathieu, 2017).

In other words, moderation is about the interaction between two (or more) variables when influencing an outcome. This

could be, for example, a strengthening or a weakening effect (i.e., a variable can increase or weaken the effect of another

variable on the outcome). At first sight, it might look that the moderator is a necessary condition for an outcome, but

it is not. In order to illustrate this, consider the formula for a regression line with an interaction term:

Y = a + b1·X+ b2·M+b3·X·M+ ϵ (withMbeing themoderator, a the intercept, b the slopes, and ϵ the error term). This equa-

tion shows that Mmight influence the (average) effect of X onY (through the interaction term). However, M is not a nec-

essary condition for Y, becauseY can still be positive even withM being zero. This does not correspond to necessity logic

according to which the absence of a necessary condition will prevent the outcome to exist, independent of other factors.

Necessary conditions can, similar to sufficiency relationships, refer to different concept levels, that is, dichoto-

mous, discrete, and continuous (Dul, 2016). Figure 2 shows graphical representations of three basic types of neces-

sary conditions, where both X and Y have the same concept level. The X‐axis represents the condition, the Y‐axis

represents the outcome, and the dots represent observations.

The dichotomous case (Figure 2, left) describes a situation in that the presence of X is necessary for the presence

of Y. The necessity is illustrated though an empty space in the upper left corner because the outcome Y = 1 is only

possible if X = 1. However, the outcome can be either Y = 1 (present) or Y = 0 (absent) under the condition of X = 1

(present). Therefore, X is necessary but not sufficient for Y. In our example about senior executives' motivation, we

referred to such a dichotomous expression about necessity: We simply assumed that the presence of financial incen-

tives is necessary for the presence of senior executives' motivation. A more precise expression of necessity is possi-

ble with discrete and continuous necessary conditions where necessity can be described in degree. For example, in

the case of a discrete necessary condition (Figure 2, middle) we could reformulate the necessary conditions hypoth-

esis in such a way that a certain level of financial incentives is necessary for a certain level (e.g., high level) of senior

executives' motivation. In that case, we would specify a specific level of the condition and a specific level of the out-

come. With even more detail, the same is possible for continuous necessary condition (Figure 2, right), where a crit-

ical level of the outcome (e.g., a certain level of profit increase) can only be achieved with a certain level of the

condition (e.g., a certain level of profit participation for senior executives).
FIGURE 2 Types of necessary conditions. (Source: Dul, 2016)
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Notably, necessity assumptions are not restricted to these three basic types of necessary conditions, because

dichotomous, discrete, and continuous concept levels can also be combined (Dul, 2019). Furthermore, the logic of

necessity does not only refer to cases in that the presence of X is necessary for the presence of Y. Combining pres-

ence and absence of X and Y allows for very different statements, likeThe absence (or low level) of X is necessary for the

presence of (or high level) of Y (e.g., The absence of bullying and harassment is necessary for employee well‐being) or

The presence (or high level) of X is necessary for the absence (or low level) of Y (e.g., The presence of health and safety

regulations is necessary to avoid accidents). Therewith, HRM research can formulate all kinds of necessity assump-

tions. The next question is, how HRM research can explore necessary conditions.
3 | HOW CAN HRM RESEARCH EXPLORE NECESSARY CONDITIONS?

Necessary conditions can be analysed with a novel approach and analysis technique, that is, NCA (Dul, 2016; Dul

et al., 2018).2 NCA differs fundamentally from conventional methods (e.g., correlation, regression, or structural equa-

tion modelling) because it does not focus on average trends of multiple predictors but identifies single necessary

causes. Therewith, NCA does not compete with traditional methods; it complements them.

Basically, instead of drawing a regression line “through the middle” of the data in a scatter plot, NCA looks for

empty spaces in the upper left‐hand corner of the scatter plot. Thus, NCA draws a ceiling line “on top” of the data.

To draw ceiling lines, NCA can use different techniques. Two currently recommended techniques are based on ceiling

envelope (CE) and ceiling regression (CR). The CE technique puts a piecewise linear envelope along the upper left

observations. For ceiling envelopment, different envelopment techniques can be used: (a) ceiling envelopment with

varying returns to scale (CE‐VRS) that assumes that the ceiling is convex, resulting in a piecewise linear convex ceiling

function, and (b) ceiling envelopment with free disposal hull (CE‐FDH) that assumes that the ceiling is non‐decreasing,

resulting in a non‐decreasing step function. CR smooths the piecewise linear function obtained by the CE techniques

by using ordinary least squares (OLS) regression through the corners of the piecewise linear functions. Thus, CR‐VRS

draws a line through the CE‐VRS corners, and CR‐FDH draws a line through the CE‐FDH corners. Because CE‐FDH

is more flexible and does not require many assumptions, it is currently the recommended ceiling technique for dichot-

omous and discrete (with few levels) necessary conditions. CR‐FDH is recommended for discrete (with many levels)

and continuous necessary conditions.

Figure 3 (left side) shows an example of the CE‐FDH ceiling line; it also shows the ceiling line compared with the

OLS regression line. In this (fictitious) example, the OLS regression line indicates a very small effect that is not signif-

icant. Based on this information, a researcher may conclude that there is no relationship between X and Y. However,

the ceiling line indicates that high Y levels can only be achieved if X reaches a certain value. Thus, X is a necessary

condition for Y.

The ceiling line marks the boundary between the zone with and without observations. The larger the empty zone

—also called the ceiling zone (C)—the larger the limit (constraint) that the condition puts on the outcome. Thus, the

size of the ceiling zone compared with the size of the entire area that can have observations—also called the scope

(S)—represents the effect size of a necessary condition. This can be expressed as d = C/S with d being the effect size.

The range of d can be from 0 to 1 (0 ≤ d ≤ 1). Following Dul (2016), 0 < d < 0.1 can be characterised as a small effect,

0.1 ≤ d < 0.3 as a medium effect, 0.3 ≤ d < 0.5 as a large effect, and d ≥ 0.5 as a very large effect. Thus, the effect

size of d = 0.1 has been used as a threshold to consider an effect as theoretically and practically meaningful (e.g., see

Karwowski et al., 2016; van der Valk, Sumo, Dul, & Schroeder, 2016). Because the overserved effect size may be the

result of random chance, NCA also allows to perform an approximate permutation to test for statistical significance

(Dul et al., 2018). Considering both information, one can state that there is a meaningful necessary condition if the

effect size d is larger than 0.1 and statistically significant.

The interpretation of an NCA can be facilitated by the use of bottleneck tables, which are particularly helpful when

one wants to analyse multiple necessary conditions for the same outcome. A bottleneck table is a tabular



FIGURE 3 Ceiling line (ceiling envelopment with free disposal hull [CE‐FDH]) and bottleneck table.
Note: Fictitious data, d = 0.580, p = 0.001 [Colour figure can be viewed at wileyonlinelibrary.com]
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representation of the ceiling line of one (in the case of a single NCA) or several (in the case of multiple NCA) neces-

sary conditions. It indicates which level of the necessary condition(s) is (are) needed for a certain level of the out-

come, according to the ceiling line. Figure 3 (right side) shows an example of a bottleneck table. The outcome

levels are expressed as a percentage of the observed range: 0 is the minimum observed value, and 100 the maximum

observed value. The condition levels are expressed as actual values. The bottleneck table for the example shows that

for a level of the outcome Y = 20%, no minimum value of X is required for that outcome to occur (NN = not neces-

sary). However, for Y = 50%, a minimum value of 8 is required for X, and for Y = 70%, a minimum value of 9 is

required for X. In other words, high levels of Y can only be achieved with a certain level of X. If these minimum levels

of X are not achieved, the various levels of the outcome will not occur.

Notably, the validity of NCA results depends (as in most other empirical research methods) on the adequacy of

the theory, measurement, and research design (Dul, 2016). NCA is not immune to a problematic theory (e.g., if the

cause and the outcome are not clearly defined); the results can be influenced by the use of unreliable measures

and measurement errors (e.g., the true size of the empty zone can differ from the estimated size when there is mea-

surement error in observations near the ceiling line), and a weak research design (e.g., the sample is not representa-

tive). Thus, researchers should ensure that standard methodological requirements are met when using NCA.

NCA can be performed with a free software package for R (for a quick guide on how to apply NCA with R, see

Dul, 2018). The NCA software's main functions are to draw scatter plots with ceiling lines, calculate NCA parameters

(e.g., ceiling zone, scope, and effect size), and the bottleneck tables. We will now show the application of NCA using

the relationship between ability‐, motivation‐, and opportunity‐enhancing HRM practices and employee performance

as an illustrative example.
4 | ILLUSTRATIVE EXAMPLE: IS HIGH PERFORMANCE POSSIBLE
WITHOUT HPWPS?
4.1 | HPWPs and employee performance

A prominent example of necessary conditions can be found in the ability, motivation, and opportunity (AMO) frame-

work (Appelbaum et al., 2000), a well‐known and widely used theoretical reference to conceive HPWPs and to

http://wileyonlinelibrary.com
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explain the link between HRM and employee performance (Guest, 2011). The AMO framework is rooted in “classical”

industrial psychology and originally focused on the individual level (e.g., Blumberg & Pringle, 1982; Maier, 1946;

Vroom, 1964). Thereby, performance was at first a function of only ability and motivation, but necessity has been

present in the reasoning from the very start. For example, Cummings and Schwab (1973, p. 46) argue that “[s]omeone

with no ability to complete a task cannot successfully perform no matter how highly motivated he may be to do so.

Likewise, at least some modest amount of motivation is required, regardless of one's ability to do a task, before we

can expect successful performance”. Later, Blumberg and Pringle (1982, p. 564) suggest adding opportunity as a third

factor to account for “situational constraints,” which is generally accepted.

In its original formulation, the AMO framework assumed that an employee's ability, motivation, and opportunity

are “singly necessary and jointly sufficient” for their individual performance (Scholten, 1996, p. 98). Thus, without one

of the components, the other components will have no effect. This notion of necessity is still present in the theoret-

ical elaborations of HRM scholars who employ the AMO framework for theorising about the relationship between

HPWPs (intended as A‐, M‐, or O‐enhancing HRM practices) and employee performance. For instance, MacDuffie

(1995, p. 199) called the AMO components “conditions” for economic performance, which suggests necessity. Lepak,

Liao, Chung, and Harden (2006) pointed to the necessity of providing opportunities to perform, because “even if

employees have the ability and are motivated to work toward organizational objectives, organizations must provide

them with appropriate opportunities to use their skills” (p. 233). Similarly, the necessary conditions perspective seems

to inform the ideas of Jiang, Lepak, Han, et al. (2012), who argued that “the impact of one HRM policy domain [i.e. A‐,

M‐, and O‐policy domain] on employee performance is dependent on the presence and effectiveness of other policy

domains in place” (p. 78).

The necessity of AMO‐enhancing HRM practices for employee performance can be explained in different ways.

First, in regard to A‐enhancing HRM practices (e.g., extensive training and selective hiring), it can be argued that

these practices are necessary in order to develop the human capital of employees (e.g., Batt & Colvin, 2011;

Takeuchi, Lepak, Wang, & Takeuchi, 2007). Being human capital necessary for individual performance (e.g., Maier,

1946), a certain application level of A‐enhancing HRM practices should be necessary for high employee

performance. Second, certain application levels of M‐ and O‐enhancing HRM practices are also necessary for high

employee performance, for more behavioural reasons. Indeed, M‐enhancing HRM practices (e.g., performance‐

based compensation, incentives and benefit, promotion opportunities, and job security) provide employees

with motivation that links their work efforts to external rewards (e.g., Deci, Connell, & Ryan, 1989). Being a

minimum level of motivation necessary for obtaining desired work behaviours (e.g., Cummings & Schwab, 1973),

a certain application level of M‐enhancing HRM practices is necessary for high employee performance. In the

same line of reasoning, O‐enhancing HRM practices (e.g., job design, or organisational participation) improve

the organisational conditions in which employees live and work (e.g., Ryan & Deci, 2000) and therefore,

being external working conditions necessary for discretionary effort by employees (e.g., Blumberg & Pringle,

1982; Peters & O'Connor, 1980), a certain application level of those practices is necessary for high employee

performance.

The AMO framework provides a good example to highlight the differences between the sufficiency and the

necessity logics. Additive sufficiency logic would imply that the absence of HRM practices in one domain (the A,

M, or O domain) can be compensated by HRM practices in other domains. For instance, a missing application of

HRM practice regarding recruitment and training (the A domain) could be compensated through the application of

M‐enhancing HRM practices. However, this does not correspond to the necessity implied in the original AMO frame-

work (Van Rhee & Dul, 2018), and then extended by HRM scholars to HRM practices (e.g., Lepak et al., 2006; Jiang,

Lepak, Han, et al., 2012). Therefore, in the following, we ask whether certain application levels of HRM practices in

each AMO domain are necessary to achieve a high employee performance level.

To answer this question, we will test two models. In the first model (Figure 4, Model 1), we follow a more tradi-

tional approach, assuming that AMO‐enhancing HRM practices are directly necessary for employee performance.

The second model (Figure 4, Model 2) also considers intermediate outcomes. Building on Jiang, Lepak, Hu, and Baer



FIGURE 4 Ability‐, motivation‐, and opportunity‐enhancing HRM practices and employee performance.
Note: In sufficiency logic, an arrow means “produces”; in necessity logic, an arrow means “allows”
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(2012), we assume that AMO‐enhancing HRM practices are necessary for human capital and employee attitudes,

which in turn are necessary for employee performance.

4.2 | Data

The following analysis is based on data collected via highly structured computer‐aided telephone interviews with

chief executives and HR managers of firms in Germany. Because the implementation of HRM practices is usually

done at the group level (Wright & Nishii, 2013), chief executives and HR managers are crucial informants to ask about

AMO‐enhancing HRM practices. Furthermore, chief executives and HR managers usually have a good knowledge

about outcomes at different levels (Huselid & Becker, 2000). In addition, such a research setting allowed us to collect

data from a large number of firms.

The data collection targeted firms with at least 20 employees in the following sectors: chemicals and pharmaceu-

ticals, mechanical engineering, banking and insurance, and professional services (legal and accounting services, and

business consultancies). We drew contact information from the German Chamber of Industry and Commerce database

that all German firms (with the exception of craft businesses, free professions, and farms) are required by law to join.

The number of randomly sampled firms in these sectors was 5,388 out of a population of 8,100 firms. Of the firms

contacted, 1,175 took part, a response rate of 21.8%. A first analysis of the data revealed that 76 firms did not meet

the selection criteria (size and industry) or gave invalid answers. Thus, usable data were available for 1,099 firms.

The questionnaire acknowledged that firms may operate multiple HRM systems in one organisation. If firms stated

that they differentiate their HRM for different employee groups, all questions relating to HRM referred to the

employee group that is most important for the firm's economic success (as suggested by Osterman, 1987; see also

Delery &Doty, 1996). If HRMwas not differentiated for different employee groups, we formulated questions such that

they encompassed all a firm's employees. Thus, our analyses refer to the group level, and each firm is represented with

its most important HRM system in terms of the value production of the employees working under this system.

4.3 | Measures

4.3.1 | High‐performance work practices

Our independent variables are HPWPs, conceived here as AMO‐enhancing HRM practices. A basic drawback of the

strategic HRM literature is that there is still no agreement on which practices constitute HPWPs (e.g., Langevin‐
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Heavey et al., 2013; Posthuma, Campion, Masimova, & Campion, 2013). Here, we follow Jiang, Lepak, Hu, and Baer

(2012) and included comprehensive recruitment/selection, and continuous training as A‐enhancing HRM practices;

profit‐based pay, extensive benefits, clear career paths, and job security as M‐enhancing HRM practices; and task vari-

ety, semi‐autonomous work groups, empowerment, and information‐sharing as O‐enhancing HRM practices. We mea-

sured all items by the extent of the informants' agreement with statements along a five‐item scale (from 1 = strongly

disagree to 5 = strongly agree). To analyse to what extent AMO‐enhancing HRM practices are necessary for employee

performance, we created an additive index using the single variables in each AMO domain.

4.3.2 | Human capital and employee attitudes

We measured human capital as a formative construct with two indicators: qualified employees and up‐to‐date knowl-

edge. We also measured employee attitudes as a formative construct with three indicators: motivation, job satisfac-

tion, and organisational commitment. Because we wanted to capture different aspects of employee attitudes, and

to have a manageable questionnaire that avoids mental fatigue, we used single items for motivation, job satisfaction,

and organisational commitment (from 1 = does not apply at all to 5 = fully applies).

4.3.3 | Employee performance

We measured employee performance with one indicator for the performance of the employee group that is most

important for a firm's economic success. We used a single indicator, to have a simple measurement instrument that

applies to different organisational contexts, because our study includes firms from different sectors. Also, employee

performance at the group level should be easily and uniformly imagined by chief executives and HR managers, which

justifies the use of a single‐item measure (Bergkvist & Rossiter, 2007; Huselid & Becker, 2000).
4.4 | Results

Figure 5 shows the scatter plots with the ceiling lines and bottleneck tables for the assumed relationships in Model 1.

Necessary conditions are indicated by an empty area in the upper‐left corner of the scatter plot. The results in

Figure 5 show that these areas are fairly small for A‐ and M‐enhancing HRM practices, but more pronounced for

O‐enhancing HRM practices. The effect sizes (CE‐FDH) are d = 0.031 (p = 0.114) for A‐enhancing HRM practices,
FIGURE 5 Ceiling lines (ceiling envelopment with free disposal hull [CE‐FDH]) and bottleneck tables in the
illustrative example (Model 1) [Colour figure can be viewed at wileyonlinelibrary.com]

http://wileyonlinelibrary.com
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d = 0.033 (p = 0.296) for M‐enhancing HPWP, and d = 0.125 (p = 0.002) for O‐enhancing HRM practices. Because

the effect sizes for A‐ and M‐enhancing HRM practices are small and not significant, we can conclude that those

HRM practices are not necessary for high employee performance. In contrast, the effect for O‐enhancing HRM prac-

tices is larger than 0.1 and significant, which indicates a meaningful necessary condition.

Performing NCA on the relationships proposed in Model 2 revealed a more comprehensive picture. Figure 6 shows

the corresponding scatter plots with the ceiling lines (bottleneck tables are not displayed for Model 2). Considering

human capital as intermediate outcome, the results show a significant effect for M‐ and O‐enhancing HRM practices

(d = 0.067, p = 0.001 and d = 0.195, p = 0.000), whereas the effect for A‐enhancing HRM practices is not significant

(d = 0.031, p = 0.056). Similar, considering employee attitudes as intermediate outcome, the results show a significant

effect for M‐ and O‐enhancing HRM practices (d = 0.050, p = 0.010 and d = 0.109, p = 0.003), whereas the effect for

A‐enhancing HRMpractices is not significant (d = 0.000, p = 1.000). In both instances, only O‐enhancingHRMpractices

show an effect size larger than 0.1 indicating a meaningful necessary condition. In contrast, looking at the relationships

between human capital, employee attitudes, and employee performance, we found that human capital and employee

attitudes are necessary for employee performance (d = 0.250, p = 0.000 and d = 0.281, p = 0.000).

To illustrate the difference between NCA and regression analysis, we also applied standard OLS regression anal-

ysis. Thereby, we include the following control variables: firm size, firm age, industry, strong order fluctuations, and

pressure of competition, endowment of the HRM department (number of full‐time equivalents per employee in the

personnel department), HRM's strategic orientation, differentiated HRM for different groups of employees, existence

of collective employee representation, and collective bargaining agreements.

Figure 7 shows both the NCA‐based results, compared with the results from regression analysis. The

regression‐based results show a significant positive effect of all three AMO domains. Model 1's results show that

O‐enhancing HRM practices have the strongest effect on employee performance, followed by M‐ and A‐enhancing

HRM practices. Thus, although A‐ and M‐enhancing HRM practices are not necessary for employee performance,

they can increase employee performance on average. Further, Model 2 highlights that human capital and employee
FIGURE 6 Ceiling lines (ceiling envelopment with free disposal hull [CE‐FDH]) in the illustrative example (Model 2)
[Colour figure can be viewed at wileyonlinelibrary.com]

http://wileyonlinelibrary.com


FIGURE 7 Necessary condition analysis‐based results compared with results obtained from regression analysis.
Note: Values in bold = effect size d obtained from necessary condition analysis; values in italics = beta coefficients
obtained from separate regression analysis with human capital, employee attitudes, and employee performance as
independent variable; significance levels: * = 5%; ** = 1%; *** = 0.1%
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attitudes are positively influenced by the AMO‐enhancing HRM practices and—in turn—increase employee

performance.
4.5 | Limitations of the illustrative example

Our illustrative example shows how NCA can be applied in HRM research. However, we should mention some lim-

itations that could be addressed by future studies on the necessity of AMO‐enhancing HRM practices for employee

performance. First, the stated effects cannot be traced back to causal relationships because the study design is cross‐

sectional instead of longitudinal. Second, our performance measure is a perceptual one. However, several researchers

have been able to show that there are strong correlational relationships between perceptual and hard performance

measures (e.g., Su & Wright, 2012). Third, the set of the AMO‐enhancing HRM practices here considered could be

extended, given the existence in HRM research of several alternative conceptualisations. Fourth, the illustrative

example is based on a single‐respondent approach, which is the HR manager of the organisation. This is not ideal

but still legitimate, given that the empirical design addressed a specific employee group (i.e., the employee group

most important for a firm's economic success), of which chief executives and HR managers should have good knowl-

edge (Huselid & Becker, 2000).
5 | DISCUSSION: ANALYSING NECESSARY CONDITIONS IN HRM
RESEARCH

Different HRM research fields refer to the notion of necessity. However, to date, necessary conditions have not been

treated properly. We sought to take a first step to change this and to give HRM researchers the opportunity to ana-

lyse necessary conditions. We discussed the distinction between sufficiency and necessity logics, presented NCA as a

new approach and analysis technique, and showed the method's application using an illustrative example. Building on
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this, we will now state some final considerations in terms of theory, methodology, and practical relevance of neces-

sary conditions in HRM research.
5.1 | The need for more theoretical clarity in HRM research about sufficiency and
necessity logics

Necessary conditions are conceptually distinct from sufficient relationships, and this distinction must be theoretically

considered. Indeed, as debated above, arguments that support that an HRM activity is necessary for an outcome may

differ radically from arguments that support that an HRM activity is sufficient for an outcome. Here, our illustrative

example highlights that hypotheses about necessary conditions must be theoretically accurate and precise. In accor-

dance with previous HRM contributions, we tested the assumptions that certain application levels of AMO‐enhancing

HRM practices are necessary for high employee performance (Model 1). Because A‐ and M‐enhancing HRM practices

did not prove to be a meaningful necessary condition for employee performance, we must ask why this is the case. A

potential explanation may be based in the shift of the AMO framework's application level. The theory's original for-

mulations sought to explain the individual‐level conditions for performance (i.e., an individual's ability, motivation,

and opportunities to perform predict their performance). At this level, the assumptions about necessary conditions

are supported by our results, because human capital (i.e., individuals' ability) and employee attitudes (i.e., individuals'

motivation) proved to be necessary for employee performance (Model 2). In contrast, HRM research has applied the

theory at the organisational level, to explain the relationship between organisational practices and employee perfor-

mance (i.e., the levels of A‐, M‐, and O‐enhancing HRM practices implemented by a firm predict employee perfor-

mance; Boxall, Guthrie, & Paauwe, 2016). We argue that, in this shift, the notion of necessity has been improperly

replicated. Indeed, employees can develop ability and motivation independent from HRM practices—for instance,

via informal practices such as recruitment through personal networks, on‐the‐job training, or intrinsic motivation—

and A‐ and M‐enhancing HRM practices are therefore not necessary for employee performance. Thus, our example

underlines that HRM researchers must be careful when theorising about necessary conditions. Only if they can estab-

lish that a supposed necessary condition does pose a constraint—that is, no other HRM activity is able to compensate

for the supposed necessary condition—should statements about necessity be made.

In contrast, we found O‐enhancing HRM practices to be necessary for employee performance. We interpret this

result in light of the idea that the AMO framework's O component differs from the A and M components. Indeed,

while ability and motivation are internal conditions for employee performance, opportunities to participate are an

external condition, that is, a condition that does not focus on an employee's internal characteristics but that focus

more on the external conditions in which they work. Thus, we argue that it is not possible that employees substitute

O‐enhancing HRM practices with any other practice within the organisation. Thus, this component of the HRM sys-

tem proved necessary for employee performance. Again, this finding highlights the need for conceptual clarity when

analysing necessary conditions. Statements about necessary conditions should always consider a construct's poten-

tial multidimensionality: Although necessary conditions may be true for some dimensions, others may represent suf-

ficient relationships.

In sum, our first recommendation for HRM researchers using statements about necessity is to establish specific

theoretical arguments, which must differ from those used for supporting sufficient conditions. Thus, the conceptual

differences between sufficiency and necessity logics must be considered. Researchers should not formulate state-

ments about necessary conditions (e.g., X is necessary for Y) if they intend to analyse relationships with a sufficiency

logic (e.g., X will increase Y). In other words, the wording of the hypotheses should be consistent with the employed

logic. In addition, researchers should pay attention to the level of analysis as well as the multidimensionality of con-

structs, because there may be differences regarding the nature of the relationship (i.e., necessary conditions vs. a suf-

ficient relationship). Recognising these aspects will lead to more precise predictions in future HRM research about

the relationships between HRM and outcomes.
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5.2 | The need for a fit between sufficiency and necessity logics and consequent
empirical work

Sufficiency and necessity logics require not only different theoretical arguments but also empirical methods that fit

with their nature. Our illustrative example has shown that the results obtained with regression‐based methods

(focused on testing sufficiency) differ from those obtained with NCA (aimed at testing necessity). Specifically,

although high application levels of HRM practices in all the AMO domains improved employee performance on aver-

age (as shown by regressions), only the absence or limited application of O‐enhancing HRM practices limited

employee performance (as shown by NCA results). These differences highlight that researchers should be aware of

the different logics implied in different methodologies, because the risk of inappropriate conclusions is concrete.

Thus, we strongly recommend that HRM researchers who hypothesise necessary conditions should test them with

appropriate methods.

Notably, we do not assume that analysing necessary conditions is a better way to explore the relationships

between HRM activities and outcomes. Traditional analyses using sufficiency logic (i.e., correlation, regression) and

NCA are equally valid for their own purposes—they simply represent different ways of looking at theory and data,

which leads to additional informative value. For instance, in our illustrative example, we can say that firms should

invest in all the AMO domains to improve employee performance but should first invest in O‐enhancing HRM prac-

tices, because these HRM practices limit employee performance. Such a differentiated recommendation would not

have been possible if only regression‐based methods were applied. Focusing solely on regression‐based methods

may be risky if there are potential necessary conditions. Indeed, when necessary conditions are not in place, they

can individually prevent an outcome's existence. In this case, the sufficiency logic implied in regression‐based analysis

may not be able to correctly predict the outcome.
5.3 | The practical value of exploring necessary conditions

Exploring whether HRM activities are necessary for achieving outcomes has high practical value. Indeed, as necessary

HRM activities act as constraints, bottlenecks, or critical factors, practitioners would know which HRM activities

must take the highest priority because without these, no outcome will occur. Conversely, not knowing what HRM

practices or bundles are necessary for an outcome, but only which HRM practices or bundles are sufficient (i.e., have

an on average positive effect on the outcome), may result in suboptimal resource allocation. Accordingly, exploring

necessary conditions represents a possibility to gain substantial and practical relevant insights in HRM research,

addressing some recent criticisms in this regard (e.g., Kaufman, 2015).

Even concerning this last point of our discussion, our illustrative example is helpful, because it has shown that O‐

enhancing HRM practices are necessary for employee performance. Building on this finding, we recommend that

firms first invest resources in these practices, to prevent low employee performance. Investing first in A‐ and/or

M‐enhancing HRM practices could be useless when O‐enhancing HRM practices are absent, because the employee

performance improvements potentially generated by M‐ and A‐enhancing HPWP could be rendered useless by the

too low levels of O‐enhancing HRM practices. Recommendations of this kind could be made on a wide set of

HRM‐related topics, because the notion of necessity is not restricted to specific subfields of HRM research. Impor-

tantly, analysing necessary conditions is very relevant for HRM practice, perhaps even more than analysing suffi-

ciency relationships, because without the necessary condition, all other HRM‐related investments are useless.
6 | CONCLUSION

We have shown that necessity logic differs substantially from sufficiency logic. Thus, it requires specific theoretical

attention and a suitable empirical methodology. We introduced NCA as an opportunity to explore necessary
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conditions in HRM research. The application of the method was illustrated by using the relationships between A‐, M‐,

and O‐enhancing HRM practices and employee performance as an illustrative example. Building on our discussion of

fundamental issues and the findings from the illustrate example, we put forward some key considerations in terms of

theory and methodology and emphasised the high practical value of exploring necessary conditions in HRM. HRM

research is rich in (partly implicit) ideas of necessary conditions, and it is worth studying them explicitly.
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ENDNOTES
1The regression equation expresses the average effect of a single X (e.g., X1) on Y when all other Xs are constant (this effect

is represented by the regression coefficient, e.g., b1). In an XY scatterplot, this average effect of a single X on Y can be rep-

resented by the regression line. Individual cases deviate from this regression line; there is random variation around it.

However, when interpreting a regression model's results, we typically ignore this random variation and refer to the results

as applicable to each case. This interpretation implies that a single X is sufficient to produce an increase in the outcome Y

and other Xs can compensate for low levels of this X.
2Another technique to analyse relationships of necessity is qualitative comparative analysis (QCA; Ragin, 2000, 2008). In

contrast to NCA, QCA uses set theory where X and Y are set membership scores rather than variable scores, and binary

logic is employed to capture which bi‐valued (present/absent) determinants are necessary for an outcome. In the dichoto-

mous case, crisp set QCA's and NCA's analysis of necessity are similar. However, when the set membership scores have

more than two levels (as in fuzzy‐set QCA), the necessity analyses are very different and QCA's necessity statements

remain binary and ignore variations in degree. Thus, QCA is unable to analyse specific necessary conditions where a certain

level of X is necessary for a certain level of Y. Thus, fsQCA usually identifies fewer necessary conditions than NCA. Because

statements about necessary conditions usually refer to variations in the extent of HRM activities, we only refer to NCA (for

a detailed discussion of the differences between NCA and fsQCA, see Vis & Dul, 2018).

ORCID

Sven Hauff https://orcid.org/0000-0002-4706-4533

Marco Guerci https://orcid.org/0000-0002-4739-3644

Jan Dul https://orcid.org/0000-0001-6844-2225

Henk van Rhee https://orcid.org/0000-0002-2501-4500

REFERENCES

Appelbaum, E., Bailey, T., Berg, P., & Kalleberg, A. L. (2000). Manufacturing advantage: Why high performance work systems pay

off. Ithaca, NY: Cornell University Press.

Batt, R., & Colvin, A. J. S. (2011). An employment systems approach to turnover: Human resources practices, quits, dis-

missals, and performance. Academy of Management Journal, 54(4), 695–717. https://doi.org/10.5465/

amj.2011.64869448

Bergkvist, L., & Rossiter, J. R. (2007). The predictive validity of multiple‐item versus single‐item measures of the same con-

structs. Journal of Marketing Research, 44(2), 175–184. https://doi.org/10.1509/jmkr.44.2.175

Blumberg, M., & Pringle, C. D. (1982). The missing opportunity in organizational research: Some implications for a theory of

work performance. Academy of Management Review, 7(4), 560–569. https://doi.org/10.5465/amr.1982.4285240

Boxall, P. (2007). The goals of HRM. In P. Boxall, J. Purcell, & P. M. Wright (Eds.), The Oxford handbook of human resource man-

agement. Oxford: Oxford University Press.

Boxall, P., Guthrie, J. P., & Paauwe, J. (2016). Editorial introduction: Progressing our understanding of the mediating variables

linking HRM, employee well‐being and organisational performance. Human Resource Management Journal, 26(2),

103–111. https://doi.org/10.1111/1748‐8583.12104

Castanheira, F., & Story, J. (2016). Making good things last longer: The role of savoring on the relationship between HRM and

positive employee outcomes. Human Resource Management, 55(6), 985–1000. https://doi.org/10.1002/hrm.21704

Cummings, L. L., & Schwab, D. P. (1973). Performance in organizations: Determinants and appraisal. Glenview, IL: Scott,

Foresman.

https://orcid.org/0000-0002-4706-4533
https://orcid.org/0000-0002-4739-3644
https://orcid.org/0000-0001-6844-2225
https://orcid.org/0000-0002-2501-4500
https://doi.org/10.5465/amj.2011.64869448
https://doi.org/10.5465/amj.2011.64869448
https://doi.org/10.1509/jmkr.44.2.175
https://doi.org/10.5465/amr.1982.4285240
https://doi.org/10.1111/1748-8583.12104
https://doi.org/10.1002/hrm.21704


16 HAUFF ET AL.
Dany, F., Guedri, Z., & Hatt, F. (2008). New insights into the link between HRM integration and organizational performance:

The moderating role of influence distribution between HRM specialists and line managers. The International Journal of

Human Resource Management, 19(11), 2095–2112. https://doi.org/10.1080/09585190802404320

De Winne, S., & Sels, L. (2010). Interrelationships between human capital, HRM and innovation in Belgian start‐ups aiming at

an innovation strategy. The International Journal of Human Resource Management, 21(11), 1863–1883. https://doi.org/
10.1080/09585192.2010.505088

Deci, E. L., Connell, J. P., & Ryan, R. M. (1989). Self‐determination in a work organization. Journal of Applied Psychology, 74(4),

580–590. https://doi.org/10.1037/0021‐9010.74.4.580

Delery, J. E., & Doty, D. H. (1996). Modes of theorizing in strategic human resource management: Tests of universalistic, con-

tingency, and configurational performance predictions. Academy of Management Journal, 39(4), 802–835.

Dul, J. (2016). Necessary condition analysis (NCA): Logic and methodology of “necessary but not sufficient” causality. Orga-
nizational Research Methods, 19(1), 10–52. https://doi.org/10.1177/1094428115584005

Dul, J. (2018). Necessary condition analysis (NCA) with R (Version 3.0.1). A quick start guide. Available at https://repub.eur.

nl/pub/78323/.

Dul, J. (2019). Conducting necessary condition analysis. London: Sage Publications.

Dul, J., van der Laan, E., & Kuik, R. (2018). A statistical significance test for necessary condition analysis. Organizational

Research Methods. https://doi.org/10.1177/1094428118795272

Gardner, R. G., Harris, T. B., Li, N., Kirkman, B. L., & Mathieu, J. E. (2017). Understanding “it depends” in organizational

research: A theory‐based taxonomy, review, and future research agenda concerning interactive and quadratic relation-

ships. Organizational Research Methods, 20(4), 610–638. https://doi.org/10.1177/1094428117708856

Goertz, G. (2003a). Cause, correlation, and necessary conditions. In G. Goertz, & H. Starr (Eds.), Necessary conditions: Theory,

methodology, and applications. New York: Rowman & Littlefield.

Goertz, G. (2003b). The substantive importance of necessary condition hypotheses. In G. Goertz, & H. Starr (Eds.), Necessary

conditions: Theory, methodology, and applications. New York: Rowman & Littlefield.

Guest, D. E. (2011). Human resource management and performance: Still searching for some answers. Human Resource Man-

agement Journal, 21(1), 3–13. https://doi.org/10.1111/j.1748‐8583.2010.00164.x

Hausknecht, J. P., Hiller, N. J., & Vance, R. J. (2008). Work‐unit absenteeism: Effects of satisfaction, commitment, labor market

conditions, and time. Academy of Management Journal, 51(6), 1223–1245. https://doi.org/10.5465/amj.2008.35733022

Huselid, M. A., & Becker, B. E. (2000). Comment on “Measurement error in research on human resources and firm perfor-

mance: How much error is there and how does it influence effect size estimates?” by Gerhard, Wright, McMahan and

Snell. Personnel Psychology, 53(4), 835–854. https://doi.org/10.1111/j.1744‐6570.2000.tb02419.x

Jiang, K., Lepak, D. P., Han, K., Hong, Y., Kim, A., & Winkler, A.‐L. (2012). Clarifying the construct of human resource systems:

Relating human resource management to employee performance. Human Resource Management Review, 22(2), 73–85.
https://doi.org/10.1016/j.hrmr.2011.11.005

Jiang, K., Lepak, D. P., Hu, J., & Baer, J. C. (2012). How does human resource management influence organizational out-

comes? A meta‐analytic investigation of mediating mechanisms. Academy of Management Journal, 55(6), 1264–1294.
https://doi.org/10.5465/amj.2011.0088

Karwowski, M., Dul, J., Gralewski, J., Jauk, E., Jankowska, D. M., Gajda, A., … Benedek, M. (2016). Is creativity without intel-

ligence possible? A necessary condition analysis. Intelligence, 57, 105–117. https://doi.org/10.1016/j.intell.2016.04.006

Kaufman, B. E. (2015). Evolution of strategic HRM as seen through two founding books: A 30th anniversary perspective on

development of the field. Human Resource Management, 54(3), 389–407. https://doi.org/10.1002/hrm.21720

Langevin‐Heavey, A., Beijer, S., Federman, J., Hermans, M., Klein, F., Elizabeth, M. C., & Martinson, B. (2013). Measurement

of human resource practices: Issues regarding scale, scope, source and substantive content. In J. Paauwe, D. E. Guest, &

P. M. Wright (Eds.), HRM and performance: Achievements and challenges. Chichester, UK: Wiley.

Lepak, D. P., Liao, H., Chung, Y., & Harden, E. E. (2006). A conceptual review of human resource management systems in stra-

tegic human resource management research. In J. J. Martocchio (Ed.), Research in Personnel and Human Resources

Management, Volume 25 (pp. 217–271). Bingley, UK: Emerald Group Publishing.

MacDuffie, J. P. (1995). Human resource bundles and manufacturing performance: Organizational logic and flexible produc-

tion in the world auto industry. Industrial and Labor Relations Review, 48, 197–221. https://doi.org/10.1177/

001979399504800201

Maier, N. R. F. (1946). Psychology in industry: A psychological approach to industrial problems. Boston, MA: Houghton Mifflin.

Osterman, P. (1987). Choice of employment systems in internal labor markets. Industrial Relations, 26(1), 46–67. https://doi.
org/10.1111/j.1468-232X.1987.tb00693.x

https://doi.org/10.1080/09585190802404320
https://doi.org/10.1080/09585192.2010.505088
https://doi.org/10.1080/09585192.2010.505088
https://doi.org/10.1037/0021-9010.74.4.580
https://doi.org/10.1177/1094428115584005
https://repub.eur.nl/pub/78323/
https://repub.eur.nl/pub/78323/
https://doi.org/10.1177/1094428118795272
https://doi.org/10.1177/1094428117708856
https://doi.org/10.1111/j.1748-8583.2010.00164.x
https://doi.org/10.5465/amj.2008.35733022
https://doi.org/10.1111/j.1744-6570.2000.tb02419.x
https://doi.org/10.1016/j.hrmr.2011.11.005
https://doi.org/10.5465/amj.2011.0088
https://doi.org/10.1016/j.intell.2016.04.006
https://doi.org/10.1002/hrm.21720
https://doi.org/10.1177/001979399504800201
https://doi.org/10.1177/001979399504800201
https://doi.org/10.1111/j.1468-232X.1987.tb00693.x
https://doi.org/10.1111/j.1468-232X.1987.tb00693.x


HAUFF ET AL. 17
Paauwe, J., & Boselie, P. (2007). HRM and societal embeddedness. In P. Boxall, J. Purcell, & P. M. Wright (Eds.), The Oxford

handbook of human resource management. Oxford: Oxford University Press.

Pepper, A., Gore, J., & Crossman, A. (2013). Are long‐term incentive plans an effective and efficient way of motivating senior

executives? Human Resource Management Journal, 23(1), 36–51. https://doi.org/10.1111/j.1748‐8583.2011.00188.x

Peters, L. H., & O'Connor, E. J. (1980). Situational constraints and work outcomes: The influences of a frequently overlooked

construct. Academy of Management Review, 5(3), 391–398. https://doi.org/10.5465/amr.1980.4288856

Posthuma, R. A., Campion, M. C., Masimova, M., & Campion, M. A. (2013). A high performance work practices taxonomy:

Integrating the literature and directing future research. Journal of Management, 39(5), 1184–1220. https://doi.org/
10.1177/0149206313478184

Ragin, C. C. (2000). Fuzzy‐set social science. Chicago, IL: University of Chicago Press.

Ragin, C. C. (2008). Redesigning social inquiry: Fuzzy sets and beyond. Chicago, IL: University of Chicago Press. https://doi.org/

10.7208/chicago/9780226702797.001.0001

Ryan, R. M., & Deci, E. L. (2000). Self‐determination theory and the facilitation of intrinsic motivation, social development,

and well‐being. American Psychologist, 55(1), 68–78. https://doi.org/10.1037/0003‐066X.55.1.68

Scholten, M. (1996). Lost and found: The information‐processing model of advertising effectiveness. Journal of Business

Research, 37(2), 97–104. https://doi.org/10.1016/0148‐2963(96)00058‐6

Su, Z.‐X., & Wright, P. M. (2012). The effective human resource management system in transitional China: A hybrid of com-

mitment and control practices. The International Journal of Human Resource Management, 23(10), 2065–2086. https://doi.
org/10.1080/09585192.2011.610335

Swart, J., & Kinnie, N. (2010). Organisational learning, knowledge assets and HR practices in professional service firms.

Human Resource Management Journal, 20(1), 64–79. https://doi.org/10.1111/j.1748‐8583.2009.00115.x

Takeuchi, R., Lepak, D. P., Wang, H., & Takeuchi, K. (2007). An empirical examination of the mechanisms mediating between

high‐performance work systems and the performance of Japanese organizations. Journal of Applied Psychology, 92(4),

1069–1083. https://doi.org/10.1037/0021‐9010.92.4.1069

van der Valk, W., Sumo, R., Dul, J., & Schroeder, R. G. (2016). When are contracts and trust necessary for innovation in

buyer‐supplier relationships? A necessary condition analysis. Journal of Purchasing and Supply Management, 22(4),

266–277. https://doi.org/10.1016/j.pursup.2016.06.005

Van Rhee, H. & Dul, J. (2018). Filling the black‐box of HR: Unraveling the AMO model and elevating it to the organizational

level. 78th Annual Meeting of the Academy of Management, August 10–14, 2018, Chicago, IL.

Vis, B. & Dul, J. (2018). Analyzing relationships of necessity not just in kind but also in degree complementing fsQCA with

NCA. Sociological Methods & Research, 47(4), 872–899. https://doi.org/10.1177/0049124115626179

Vroom, V. H. (1964). Work and motivation. New York: Wiley.

Wright, P. M., & Nishii, L. H. (2013). Strategic HRM and organizational behaviour: Integrating multiple levels of analysis. In J.

Paauwe, D. E. Guest, & P. M. Wright (Eds.), HRM and performance: Achievements and challenges. Chichester, UK: Wiley.
How to cite this article: Hauff S, Guerci M, Dul J, van Rhee H. Exploring necessary conditions in HRM

research: Fundamental issues and methodological implications. Hum Resour Manag J. 2019;1–19. https://

doi.org/10.1111/1748‐8583.12231

https://doi.org/10.1111/j.1748-8583.2011.00188.x
https://doi.org/10.5465/amr.1980.4288856
https://doi.org/10.1177/0149206313478184
https://doi.org/10.1177/0149206313478184
https://doi.org/10.7208/chicago/9780226702797.001.0001
https://doi.org/10.7208/chicago/9780226702797.001.0001
https://doi.org/10.1037/0003-066X.55.1.68
https://doi.org/10.1016/0148-2963(96)00058-6
https://doi.org/10.1080/09585192.2011.610335
https://doi.org/10.1080/09585192.2011.610335
https://doi.org/10.1111/j.1748-8583.2009.00115.x
https://doi.org/10.1037/0021-9010.92.4.1069
https://doi.org/10.1016/j.pursup.2016.06.005
https://doi.org/10.1177/0049124115626179
https://doi.org/10.1111/1748-8583.12231
https://doi.org/10.1111/1748-8583.12231


18 HAUFF ET AL.
APPENDIX A
ABLE A1 Measures

Construct Indicators Measures

Ability‐enhancing
HRM practices

Comprehensive recruitment/selection The recruitment/selection process for these

employees is comprehensive.

Continuous training There is continuous training for these

employees.

Motivation‐
enhancing HRM

practices

Profit‐based pay Compensation/rewards for these employees

are based on firm profits.

Extensive benefits Compensation/rewards for these employees

include an extensive benefits package.

Clear career paths These employees have clear career paths in the

organisation.

Job security These employees have long‐term perspectives.

Opportunity‐
enhancing HRM

practices

Task variety These employees perform jobs that include a

wide variety of tasks.

Semi‐autonomous work groups These employees work in semi‐autonomous

work groups.

Empowerment These employees perform jobs that empower

them to make decisions.

Information‐sharing Superiors and employees engage in intensive

information exchange.

Human capital Qualified employees We have highly qualified employees.

Up‐to‐date knowledge Our employees are equipped with up‐to‐date
knowledge.

Employee attitudes Motivation Our employees are highly motivated.

Job satisfaction Our employees show very high job satisfaction.

Commitment Our employees show very high commitment.

Employee

performance

Performance of the employee group most

important for the firm's economic success

Our employees show very high performance

levels.
T
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