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Abstract
The use of data analytics in the field of human resource development is becoming 
increasingly common. This rise in popularity is accompanied by skepticism about the 
ability of human resource professionals to effectively utilize data analytics to reap 
organizational benefits. This article provides a review of literature both supportive 
and critical of human resource analytics, argues for the involvement of academia in 
implementing analytical practices, and uses a case study to illustrate how quantitative 
tools may positively influence the management and development of human resources.
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Introduction

One of the most important functions of human resource (HR) professionals is to evalu-
ate talent management and development techniques and identify opportunities to more 
effectively manage human capital. As human behavior is much more complex and 
much less predictable than that of machinery or other tangible assets (Fitz-enz & 
Mattox, 2014), the optimization of human capital allocation has, historically, been a 
difficult undertaking. The use of HR analytics has noticed a recent rise in popularity in 
response to this challenge. By using data and metrics to design, evaluate, and imple-
ment new management policies, the “tried and true” method of using of experience, 
intuition, and guesswork to guide HR strategy is beginning to fall by the wayside 
(Pfeffer & Sutton, 2006; Schwarz & Murphy, 2008).
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Despite the increasing recognition of HR analytics and its potential to bring value 
to organizations, very few firms base decisions on unbiased facts or thoroughly con-
sidered objective deliberations (Fitz-enz & Mattox, 2014). This could be due to the 
fact that although HR professionals are excited about the potential of analytics, most 
of the literature surrounding this topic is more promotional than descriptive and pro-
vides little information about how to translate ideas to practice (Angrave, Charlwood, 
Kirkpatrick, Lawrence, & Stuart, 2016).

For HR professionals to adequately and objectively evaluate (a) their readiness for 
HR analytics, (b) the ability for HR analytics to help solve challenges relevant to their 
organizations, and (c) how HR analytics may be applied within their specific units, 
there is a need to consolidate and evaluate some of the contradictory information that 
has been published on this topic and provide an example of HR analytics in action. 
Considering recent supportive and critical scholarship on the topic of data analytics in 
HR management and development, this article provides a critical review of this litera-
ture and uses a case study to illustrate how analytical tools may be successfully applied.

Literature Review

The relationship between an organization’s investment in human capital and its perfor-
mance was first evaluated more than 50 years ago (Becker, 1964). Only in the past two 
decades, however, has the application of data analytics to HR really taken off. This is 
due, in part, to the rise in prominence of “big data.” Typically defined as a data set that 
is too large for standard database tools to be able to manage and analyze, the concept 
of big data is also applied to the “smartness” of data, or the extent to which it fuels 
analyses to explain behavior and predict outcomes (Angrave et al., 2016).

Definitions

Data analytics has been described as a merging of art and science (Fitz-enz & Mattox, 
2014). While statistics are obviously a major component of any analytical exercise, 
analytics also involve a mental framework and logical understanding of the informa-
tion at hand and the problems that need to be solved. In this way, analytics may be 
viewed as a “communications device,” bringing together information from multiple 
sources to provide an actionable representation of a current state and a likely future 
(Fitz-enz & Mattox, 2014). By providing an evidence-based approach to decision 
making, analytics is a logical method that enables technological manipulation of infor-
mation to provide insight on relevant issues.

Within the realm of data analytics, different levels of analysis exist: descriptive 
analysis, predictive analysis, and prescriptive analysis. Most commonly employed by 
organizations, descriptive analysis gathers data on past events or trends. This could 
include such measures as turnover rates or cost to hire a new employee. Predictive 
analysis evaluates why past trends have occurred and how they will change or con-
tinue without intervention. An example of predictive analysis would be the use of a 
model to increase the probability of selecting the right candidate for a job. Prescriptive 



King 489

analysis, rarely used by even the most analytically savvy organizations, designs treat-
ments for fixing current issues. This could entail creating a model to understand how 
alternative investments in employee training affect the firm’s bottom line.

Applying HR Analytics

The application of HR analytics within a firm may be a one-time effort or may coin-
cide with a newly overhauled approach to organizational management. It is not uncom-
mon, however, for one-time efforts to inspire more broad-reaching organizational 
change. It is important for organizational or HR leaders driving the incorporation of 
analytical methods to consider the purpose behind these efforts. According to Angrave 
et al. (2016), analytics must be rooted in an understanding of the data to be used and 
the context under which that data were collected if any meaningful insight is to be 
gained. This understanding will help determine the resources that are required and the 
form that the analysis will eventually take.

In any case, HR professionals and management must develop a strategic under-
standing of how human capital contributes to organizational success prior to incorpo-
rating HR analytics. If the nature of the issue to be tackled using analytical tools is not 
explicitly defined, the likelihood of adding any value to the organization is extremely 
low. Before solutions are “fired at” the perceived issue, it is important to understand 
the potential causes behind the problem at hand (Fitz-enz & Mattox, 2014).

Once the purposes behind analytical efforts are realized and an understanding of 
how human capital may contribute to organizational success is obtained, it is impor-
tant to consider the data that will be used in subsequent analyses. Thanks to the increas-
ing popularity of HR information systems, data are now regularly stored in one place 
which makes the gathering of information relatively fast and painless (Fitz-enz & 
Mattox, 2014). However, even if data are in one place, this does not mean those data 
are ready to be plugged in to your statistical analysis program of choice. Data quality 
must be considered in terms of both missing data and possible errors in data entry. The 
old adage of “garbage in, garbage out” certainly holds true in this case.

An analysis of the data may require descriptive or inferential statistics (or both) and 
may involve descriptive, predictive, or prescriptive analyses. When analyses begin to 
move beyond summaries of the current state and inspire “what-if” questions, an orga-
nization moves from descriptive to predictive analysis. These analyses may involve 
evaluations of correlation, regression models, or structural equation modeling tech-
niques (Fitz-enz & Mattox, 2014); however, more advanced data-driven decision mak-
ing extend past these methods to experimental studies that identify how human capital 
inputs affect organizational performance (Angrave et al., 2016).

Angrave and colleagues (2016) argue that HR analytics should facilitate experi-
mentation to identify the causes of performance improvement and quantify the return 
on investment that such efforts may provide. This involves complex projects that 
begin with question formulation, specify a logical research design, organize data in a 
meaningful way, and use appropriate statistical modeling, including a variety of tech-
niques requiring different levels of mathematical complexity. By measuring the 
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overall impact or “lift” of an intervention, these results may then be applied more 
broadly to provide further improvement in different areas (Davenport, 2006).

In considering these recommendations about implementing an analytical approach, 
it is important to remember that support from the top of an organization is usually 
required to achieve success. C-level support provides those driving analytical efforts 
with resources to allow such efforts to begin in the first place, and also with support 
when data are difficult to access or when such efforts are met with resistance (as is 
nearly always the case!).

Intuition Versus Data

There is some debate among HR scholars and practitioners about the balance of using 
intuition and data in making decisions. According to Schwarz and Murphy (2008), 
evidence-based management requires managerial decisions that are based on hard 
facts to avoid “dangerous half-truths and total nonsense” that result from a reliance on 
past experience, benchmarking, or commonly accepted beliefs. However, Davenport 
(2006) argues that not all decisions should be wholly grounded in analytics and that 
instinct and anecdote should be used in decisions involving human capital, pointing to 
research that most people are able to make fast and accurate judgments of personality 
and character.

So what is to be made of this conflicting information? Fortunately or unfortunately, 
HR is not the only field where the role of experience versus data is up for debate. In 
baseball, for example, there has been no lack of conflict between more traditional 
scouts, and their ability to judge the merit of players based on their experience in and 
on the field, and data wonks, who use the overwhelming amount of statistical informa-
tion collected in baseball to predict the likelihood of near- and long-term player 
success.

It turns out that in both baseball and HR, there needs to be a balance of relying on 
numbers and trusting common sense. Analytical techniques, in and of themselves, will 
not provide limitless rewards to those organizations wise enough to seek their use. 
However, I believe that the application of HR analytics, combined with human judg-
ment and managerial expertise, will allow better conclusions to be reached and prac-
tices to be realized than could have resulted from following the status quo of intuition 
and gut reaction alone.

Drawbacks of HR Analytics

The recent and dramatic rise in the popularity of HR analytics should be accompanied 
by a certain skepticism over the value of these efforts. There is substantial variability 
in the measurement maturity of organizations. According Fitz-enz and Mattox (2014), 
approximately 75% of HR departments do not have usable base metrics. This means 
that, for many organizations, there is a big leap from their current state to the appropri-
ate use of analytics. Similarly, Angrave and colleagues recently noted that it is unclear 
whether HR has the ability to effectively utilize trends in big data and analytics to reap 
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organizational benefits and that most individuals in HR functions lack the skills, 
knowledge, and insight to ask the right questions of the HR data they have at their 
disposal (Chartered Institute of Personnel and Development [CIPD], 2013).

Even if the skills and ability to conduct these analyses are present, it is still a chal-
lenge to gather the data necessary to turn information into results (Fitz-enz & Mattox, 
2014). This is due, in part, to the non-central position of HR within many organiza-
tional hierarchies and HR’s frequent inability to obtain support for analytical efforts 
(Angrave et al., 2016). And while analytics is increasingly described as a “must have” 
capability for the HR profession, the ability for analytics to be applied in a meaningful 
way has been hindered, not helped, by the growing HR analytics industry, which is 
often built upon products and services that fail to meet the needs of HR professionals 
and organizations (CIPD, 2013).

Despite these drawbacks, one would imagine that the prominently broadcasted HR 
crisis of a widespread talent shortage would warrant experimenting with the use of HR 
analytics. The problem here is that this crisis may be overstated, or applied broadly 
where it only affects a small number of firms with specific, high-tech recruiting needs. 
And even within these firms that actually have a real need for radical changes to their 
approach to talent management, and within firms that have made significant invest-
ments in HR analytics, most efforts have not progressed beyond descriptive analysis.

It is, therefore, critically important that HR professionals evaluate both the poten-
tial and drawbacks of employing analytical techniques and develop a sound strategy 
for approaching data collection before diving in to the use of HR analytics. This should 
include asking and answering questions about how to create and leverage the value of 
on-hand data. It should also involve ensuring that the specific organizational needs of 
the HR unit are considered in outlining the current state and desired future.

The Role of Academia in HR Analytics

Fortunately, academics can help mitigate some of the previously discussed problems 
with initiating successful HR analytics programs, assisting the HR profession in enter-
ing a “new world of strategic analytics-driven HR” (Angrave et al., 2016). This is true 
in terms of both the application of content and the use of quantitative methods.

As previously mentioned, many HR professionals lack a detailed understanding of 
analytical approaches. This hinders their ability to have meaningful interactions with 
data. Similarly, many analytics experts do not understand HR. This lack of overlap-
ping skill and expertise leads to a mismatch between what HR information systems 
can do and what HR departments need. This calls for a different approach to HR ana-
lytics. Academics, with an understanding of both the field of HR as well as quantita-
tive methods, should play an important role in this approach.

Also problematic to the implementation of HR analytics, the most commonly used 
HR information system packages typically lack the statistical functionality to enable 
the types of analyses that are required to solve the problems at hand (e.g., longitudinal 
and multivariate analysis methods). There is an opportunity for academics to facilitate 
the application of quantitative methods, developed in other contexts, to the realm of 
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HR management and development. One such example of this application is discussed 
below.

Case Study

There are a number of ways in which academic involvement in the application of HR 
analytics techniques may be facilitated. These include, but are not limited to, consult-
ing engagements with faculty, organizational participation in workshops or short 
courses, or projects with teams of students. Each collaborative approach has different 
benefits and drawbacks that should be considered before a relationship between a 
corporation and academia is established.

Working directly with faculty enables a firm to obtain expert guidance on the appli-
cation of the most cutting-edge quantitative techniques; however, this could be a 
lengthy and expensive process based on other demands of the faculty consultant. 
Workshops and short courses are highly beneficial if a firm is interested in developing 
skills in-house, though this type of engagement comes with less support in terms of 
application of ideas to problems at hand. Work with student consulting teams is often 
far less expensive than work with faculty consultants and can be expedited by the 
demands of the semester or academic year. However, the expertise of students may be 
lacking in terms of more advanced analytical techniques. This risk can be mitigated if 
a faculty member who is an expert in the project’s topic area advises the team.

A recent engagement between a corporation and a student consulting team demon-
strates the benefits that can be derived from this type of collaboration. In describing 
the scope and context of the project, this case provides an example of how an industry–
academia partnership may be structured. This case also describes how an organization 
may approach an early foray into HR analytics.

The participating university is a large, public institution located in the mid-Atlantic 
region of the United States. This project was part of an honors consulting course where 
teams, working with a faculty advisor, were charged with solving a problem for a spon-
soring organization. The organization sponsoring this project is a management consult-
ing firm that, while using descriptive analysis to evaluate HR practices, had not ventured 
into predictive or prescriptive analytics. The project topic involved evaluating one of the 
most commonly studied phenomena in HR management and development, attrition.

According to Davenport, Harris, and Shapiro (2010), studies of attrition are one of 
the six ways that HR analytics is most frequently applied (the others being selecting 
and monitoring indicators of organizational health, identifying which units or indi-
viduals need attention, determining which actions have the greatest impact on the 
bottom line, forecasting workforce levels, and studying how to adapt the workforce to 
changes in the business environment). Studies of attrition are popular as much of the 
information needed for these analyses is already held by the organization in a HR 
database (e.g., information about an employee’s date of hire, performance reviews, 
promotion history, etc.). This abundance of organizational data is further comple-
mented by a number of studies on the topic of attrition that address theories about why 
employees choose to stay or leave.
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Therefore, for an organization interested in advancing its practice of HR analytics 
by moving from descriptive to predictive analysis, this was an appropriate project 
topic. The primary goal for this project was to provide the firm with the ability to pro-
actively manage workforce attrition, moving from a reactive state that was marked by 
high costs in terms of talent acquisition and new employee training to a proactive state, 
where high “flight-risk” individuals would be identified before deciding to leave and 
appropriate action could be taken to help retain that talent.

The scope of the project prioritized the identification of individuals with a high 
likelihood of leaving the company. This meant accepting a greater number of Type I 
errors (false positives, identifying an employee as high flight-risk when they were 
actually not) with the goal of limiting the number of Type II errors (false negatives, not 
identifying a high flight-risk employee before they left the firm).

Deliverables for the project included a statistical model and code written using the 
R language (R Core Team, 2015), a report detailing the process used to create the 
model and explaining its present and future use, and an implementation plan detailing 
how data should be collected and used in the future. To create these deliverables, a 
sequential process was followed.

First, the team gathered existing HR data. This included 5 years of information. Of 
23,000 available fields, 96 were used. Data were moved from the HR database to R 
and manipulated to enable analysis. This process involved merging different data sets, 
accounting for missing data, and calculating employee attributes derived from the raw 
data. Upon arriving at a final data set, exploratory analyses were conducted to evaluate 
univariate and multivariate distributions, multicollinearity, and other regression 
assumptions.

At this point, the team was able to use the cleaned and verified data set to conduct 
a number of different analyses using various modeling techniques (including decision 
trees, gradient-boosted machines, logistic regression, k-means clustering, and others). 
For each analysis, the data were split into training and testing sets, where training sets 
were used to develop a data-driven model and testing sets were used for model evalu-
ation. The best model was selected based on criteria of recall accuracy (the percent of 
employees who left the company that were accurately predicted to leave) and overall 
accuracy (the percent of total correct predictions). Based on these criteria, a gradient-
boosted machine model was selected. This model had an overall accuracy of 81% and 
a recall accuracy of 84%. This means that the model was able to predict with 84% 
accuracy the employees that would leave the company and achieved an accuracy of 
81% in all of its predictions.

The main reason for employee attrition identified by this model was “time in posi-
tion.” That is to say, the longer an employee remained in a position without receiving 
a promotion, the more likely they were to leave the firm. This is consistent with other 
research on this topic that identifies “staying too long in one job” as having a high cor-
relation with employee disengagement and other personnel problems (Fitz-enz & 
Mattox, 2014).

Upon arriving at these conclusions, the monetary value of these results was calcu-
lated. By working with the client to estimate (a) the cost of recruiting and training new 
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employees to fill a vacant position, (b) the cost of the knowledge lost by the departing 
individual, and (c) the likelihood of retention techniques successfully retaining high 
flight-risk employees (ranging from 10% to 30% of identified employees being 
retained), it was estimated that the savings from this approach could range from 
US$3.1 to US$9.3 million per year.

In addition to providing the model and information about how its use could affect 
the firm’s bottom line, the team also provided guidance for future data collection (e.g., 
when to collect information, how to collect information, what information to collect). 
Recommendations for intervention techniques with high flight-risk employees were 
not provided as this fell beyond the expertise of the team and their faculty advisor. 
These practices could be more easily identified and implemented by the firm’s HR 
personnel, who have more direct and applied knowledge in this area. This is an excel-
lent example of using both data and experience to drive practice.

Discussion, Implications, and Conclusion

The corporate landscape has changed dramatically over the past few decades. These 
changes are due to globalization, information availability, and the requirements of a 
high-tech economy. One specific change that has been noticed relates to the assets held 
by a company. Whereas in the 1970s, more than 95% of a company’s assets could be 
attributed to tangible holdings, by the early 2000s that number had reduced to less than 
30% (McClure, 2003). This means that more than 70% of a firm’s total worth is due to 
intangible assets, including human capital. This highlights the importance of evaluat-
ing how to best use any available strategies, including using HR analytics to meet the 
demand for better decisions on how a firm may invest it’s in limited resources.

This summary and case study carry several implications for HR practitioners. Much 
of the literature on the topic of HR analytics has been focused on normative questions of 
what should be done rather than analytical questions of how it can be done, in what con-
texts, and with what results (Angrave et al., 2016). This article pushes HR practitioners 
to begin moving in a more applied direction. By identifying the goals of HR analytics 
efforts, obtaining executive support, evaluating the presence and accessibility of reliable 
data, determining if internal needs meet analytical demands, outsourcing to gather 
required talent if it is not found in-house, and developing a plan for using the results of 
an analysis, a firm can position itself to find success through the use of data analytics.

While preparations should certainly be made to provide analytical efforts with a 
high probability of success, it should also be noted that “learning as you go” is regu-
larly an important piece of analytical efforts (Fitz-enz & Mattox, 2014). In data analyt-
ics, oftentimes one sets out to solve a specific problem only to be led in a completely 
different direction by the data. Although the original problem should not be forgotten, 
there is a need to remain open to other possibilities for organizational improvement as 
analytics often bring hidden management issues to the surface.

Efforts in data analytics cannot only help inspire firm-wide improvement in terms 
of appropriate management of human capital, but, by providing quantitative informa-
tion about HR performance, can also put HR leaders on more equal footing with others 
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in the organization as they compete for limited resources (Schwarz & Murphy, 2008). 
The potential for the additional resources afforded by evidence-based practice could 
lead to compounded benefits in the future.

Organizations should not implement HR analytics programs because they are 
trendy or because their competitors use these approaches. HR analytics should be 
adopted because their use can drive widespread firm improvement in the present and 
for years to come.
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