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ABSTRACT
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In this study, we contribute to a longstanding research agenda on the distinctions between the public and private sectors by examining whether
work effort differs between public and private settings, and by testing the
ways that sector-specific incentives can address such differences. We
extend existing research by developing an advanced psychomotor vigilance task that examines multi-dimensional performance (speed and accuracy) in a laboratory experiment. Drawing from a population that is similar
along many dimensions, subjects are recruited into public and private settings on the basis of their motivation (majors they have chosen to study
and the types of compensation they receive). Using a two-by-two factorial
design of public (public job motivated and non-monetary motivated) and
private (monetary-motivated) settings, with and without incentives, our
findings indicate that public and private settings differ in performance and
response to incentives. Methodologically, we show how the choices that
experimental subjects make can be exploited for modeling sectoral differences in a more naturalistic way than with a short-term prime, while preserving the advantages of a controlled laboratory experiment.
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In this study, we ask: Does work effort differ between public and private sector settings? This
question is central to the longstanding research agenda on the distinctions between public and
private work settings in the public management literature (Bozeman 1987; Rainey 1982, 1983).
Additionally, we also examine the effectiveness of sector-specific incentives.
One of the clearest distinctions between the public and private sectors lies in the role of monetary
rewards. Monetary rewards are important for workers in both sectors, as money is essential for living
in modern society. However, people who work in the public sector are known to respond to a range
of motives beyond monetary rewards. These motives include desire for job stability, the protection
of life, quality of life, social relationships, national interests, and the quality of public services and
values. All of these motives can influence self-selection into the public sector (Buelens and Van den
Broeck 2007; Christensen and Wright 2011; Goodsell 2004; Moore 1995; Steijn 2008).
We work from the premise that a money-centered environment can create a different type of
work motivation. However, few previous studies have provided empirical evidence on this premise, as motivation is an abstract, complex matter that is difficult to measure (see, for example,
Atkinson 1964; Frey and Jegen 2001; Weiner 1972). Motivation involves a feedback cycle between
thoughts or mindsets and their derived behaviors, actions, or performance (Rueda and Moll
1994). The complex nature of motivation makes it difficult to isolate pure motivational effects
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from motivational results. Typically, motivation is measured as a latent variable by using
responses to survey items. However, this approach can be prone to biases, including social desirability, overestimation of positive values and self-justification.
In the search for stronger research designs on this topic, Brewer and Brewer (2011) developed
a trial for the behavioral measurement of motivation. They designed a laboratory experiment
using a psychomotor vigilance task, which was conducted in both public and private settings. In
our study, we extend Brewer and Brewer’s laboratory experiment with a more naturalistic operationalization of public and private settings, examine the effects of sector-specific incentives, and
extend the measurement of work motivation.
Our research design has three core aspects. First, following Brewer and Brewer (2011), we
operationalize work motivation as the willingness to do. Work motivation is “a set of energetic
forces” … “to initiate work-related behavior, and to determine its form, direction, intensity, and
duration” (Pinder 2008, p.11). In Brewer and Brewer’s experiment, motivation was measured by
the performance of vigilance tasks, specifically by the speed of reactions. Vigilance in modern
psychology is defined as “the ability of organisms to maintain their focus of attention and to
remain alert to stimuli over prolonged periods of time” (Warm, Parasuraman, and Matthews
2008, 433), and vigilance tasks were designed to measure the level of attention (Mackworth 1948)
by providing a simple task that anyone can do if they pay attention. If people do not have work
motivation, a willingness to do, then they will not pay attention to their simple tasks. We add an
additional stimulus (changing colors) to the original vigilance tasks so that we can measure
another dimension of performance, the accuracy of reactions to color changes. With two dimensions of performance to measure the willingness to do, the measurement of motivation becomes
more sophisticated.
Second, to measure public-private differences better, we use recruitment structures in the
experiment. Specifically, this study uses a self-selection process to represent the private and public
settings. The subjects in the private setting are operationalized as people who are motivated by
monetary compensation, and the subjects in the public setting are operationalized as people who
are motivated by non-monetary compensation. Drawing from a pool of year 1 or 2 undergraduate
students of the same university – a population that shares many similarities, samples for the private setting and public setting were recruited by their motivation about what to study and why to
participate in this experiment. The private setting uses monetary compensation to recruit subjects,
and the public setting uses non-monetary compensation for recruiting subjects. Additionally, we
use the student subjects’ choices of what to study (majors) to separate them into public or private
sector participants.
Third, this study tests the effects of incentives (compared to no incentives) in each sectoral setting. In this study, a sector-specific incentive is used to emphasize the monetary motivation in
the private setting, and to emphasize the non-monetary motivation in the public setting. To identify the effects of the incentives in each setting, we set the incentive treatment groups by using
the distinction between monetary and non-monetary incentives. This study therefore contributes
to research on the effects of sector-specific incentives.
We also make a methodological contribution by showing how the choices that experimental
subjects make can be exploited for modeling sectoral differences in a more naturalistic way than
with a short-term prime, while preserving the advantages of a controlled laboratory experiment.
The study is conducted in Hong Kong. We take advantage of relatively practical sector differences
in Hong Kong compared to many of the Western research sites that have been the location for
prior public-private differences studies. Whereas the Western government systems were developed
associated with values, ideologies, philosophies and politics from their history, Hong Kong developed a minimal, practical and Western style of government system because of their colonial
experience (British Hong Kong Government) and the current special political position (Hong
Kong SAR (Special Administrative Region) Government).
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The next section of the study provides an overview of previous understandings on the differences in motivation that prevail in the public and private sectors, and then establishes the expectations for this study. In the following section we explain the research design with its
operationalizations of main concepts, work motivation, public-private distinction, and incentive
structure. Next, the findings are presented, and we discuss the substantive implications of the
findings. Finally, we consider the methodological implications of our research.

Public-private differences in performance incentives and work motivation
There is a longstanding research agenda in the public management literature on the distinctions
between public and private work settings (Bozeman 1987; Rainey 1982, 1983). One of its key
insights is that monetary rewards are less important in the public than in the private sector, both
in the United States and other countries. While there are many public organizations that use
some kind of pay for performance in theory (Perry, Engbers, and Jun 2009), in practice, it is not
always implemented, and employees tend to question the linkage between their work and their
compensation (Ingraham 1993). A key reason lies in the greater constraints public organizations
face for their personnel management (Kalleberg et al. 1996). Bozeman and Feeney (2011) review
the extensive empirical research on such “personnel red tape” (86-90), finding consistent pattern
of limits on the use and effectiveness of pay for performance in public organizations. A second,
related reason for the limits on pay for performance is that public employees tend to be motivated more by job security and non-pecuniary rewards, including the intrinsic and prosocial
(public service) aspects of their work.
People who work in the public sector are known to respond to a range of motives beyond
monetary rewards. These motives include desire for job authority, job stability, the protection of
life, quality of life, social relationships, national interests, and the quality of public services and
values. All of these motives can influence self-selection into the public sector (Buelens and Van
den Broeck 2007; Christensen and Wright 2011; Goodsell 2004; Moore 1995; Steijn 2008).
Our study is designed to examine the differences in work motivation between public and private settings. We expect that monetary incentives can create different types of motivation. As
motivation is an abstract and complicated concept, it is clearly a difficult topic to study. Outputs
generally result from a number of factors, and motivation is just one of the factors involved.
Operationalizing motivation through self-reported scales is one longstanding approach used in
this field. For example, see the PSM (public service motivation) scale developed by Perry (1996).
However, the use of self-reporting is associated with many types of bias, including overestimation
of positive values, self-justification, social desirability, and common source bias. Brewer and
Brewer (2011) pointed to the need for more robust research designs on this topic, and laboratory
experiments are one method that is very well suited to the study of motivation. An experimental
design can provide very strong internal validity, and it points toward causal relationships, under
the condition that the design is strictly controlled to prevent various threats to validity (Campbell
and Stanley 1969; Cook and Campbell 1979).
A substantial literature has explored the prevalence and the effects of personal motivation for
serving the public, especially among employees of public organizations (Rainey 1982; Perry and
Wise 1990). Such research is now associated with an extensive literature on public service motivation (PSM) and its consequences (Ritz, Brewer, and Neumann 2016). One relevant finding is
that PSM tends to be more prevalent among public sector employees, which means that this kind
of motivation may account for some of the non-incentivized performance of public sector organizations (Francois 2000).
The idea of providing incentives is based on the behavioral principle of reinforcement. An
incentive creates or reinforces motivation, and such incentives commonly take the form of extrinsic rewards such as increased money or status. Early researchers on incentive theory examined
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behavior in response to very specific incentives, for example the reinforcement experiments conducted by Skinner (1953). More recent management studies have focused on motivating better
performance in general. The most common incentive for performance is financial, and the
relationship between financial incentives and performance has been investigated for many years.
For example, Jenkins et al. (1998) reviewed 3,142 empirical papers on questions regarding
financial incentives, and found that financial incentives have a positive correlation with the
quantity rather than quality of work performed.
Incentive structures need to reinforce the types of motivation that are most important
for creating enhanced performance. If incentives can motivate the frequency of an incentivized
behavior, then performance managers need to build the incentives for the appropriate tasks or
behaviors that are related to high performance, thereby increasing overall performance through
repetition of the designated behaviors. An extensive theoretical and empirical literature has
explored the consequences of such findings for the design of incentive systems (Gibbons 1998;
Kerr 1975). The meta-analysis by Weibel, Rost, and Osterloh (2010) indicated that pay for performance (or monetary incentive) tends to influence performance positively, but this effect is
sometimes negatively moderated by motivation. In a broad and systematic review of the literature,
Perry et al. (2009) identified the limited conditions under which pay for performance in the
public sector has been found to be effective. We add to this literature by identifying the motivational effects of sector-specific incentives.
We work from the premise that a money-centered environment can create a different type
of work motivation. However, few previous studies have provided empirical evidence on this
premise, as motivation is an abstract, complex matter that is difficult to measure (see, for
example, Atkinson 1964; Frey and Jegen 2001; Weiner 1972). Motivation involves a feedback
cycle between thoughts or mindsets and their derived behaviors, actions, or performance (Rueda
and Moll 1994). The complex nature of motivation makes it difficult to isolate pure motivational
effects from motivational results. Typically, motivation is measured as a latent variable by using
responses to survey items. However, this approach can be prone to biases, including overestimation of positive values and self-justification. Therefore, this study uses a lab experiment to
operationalize and to measure motivation. The experimental design and its operationalizations
will be explained in the next section.

Research design
This study is designed to explore the differences of work motivation between public and private
sectors. By operationalizing three concepts, this study develops a quasi-experiment. First, work
motivation is operationalized by “willingness to do” with vigilance tasks. Second, public and
private settings are operationalized by self-selection. Third, incentives are operationalized in
a sector-specific way. Prior to explaining the operationalizations and the experimental treatment
we describe the research setting.
Research setting
Government in Hong Kong is small reflecting Hong Kong’s colonial past. Education, health and
housing provision were developed around 50 years ago, and largely in response to social unrest,
and there is no comprehensive unemployment insurance or pension scheme.1 In Hong Kong the
government leads policy, and the elected Legislative Council has the capacity to challenge and
influence the development and implementation of policy. As an executive-led government there
is an emphasis on technocratic problem solving, managerialism and expertise rather than the
extensive public engagement exercises seen in other settings.
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Hong Kong is an interesting place to test the difference between public and private because
it allows to keep the sector comparison focused on distinctions between the work environments
in the two sectors. This is different from studying the public-private distinction in Western
countries, where much of the existing research had been conducted. There, the public-private
comparison is complicated because it covers two dimensions simultaneously: (i) distinctions
between the work environments and (ii) distinctions between values associated with the two
sectors, with the ideals of “public,” “democracy,” and “government” overlaying the more practical
aspects of the public-private comparison. Hong Kong always keeps a very practical approach to
values from its colonial experience to the current special political position. Therefore, we can test
the practical differences between public and private working conditions without the value system
associated with the western countries where the majority of prior studies have been conducted.
Importantly, this study was undertaken in 2017, before the protests which started in 2019.
The Hong Kong government system was relatively stable and effective in a managerial sense
with its minimal structures and practical approaches before, but the protests in 2019 and their
aftermath altered Hong Kong’s stability.
Operationalization 1: work motivation and its measurement with a new type
of vigilance tasks
This study operationalizes work motivation as the willingness to do a simple task that anyone can
do if they pay attention following Brewer and Brewer (2011). They measured the work motivation
using the psychomotor vigilance task. In Brewer and Brewer’s experiment, motivation was
measured by the performance of repeated vigilance tasks, specifically by the speed of reactions.
There are a few assumptions behind this operationalization and measurement. 1) Simple tasks
are very easy so anyone can do them if they pay attention. There is not any specific capacity
required to do these simple tasks. 2) Simple tasks are very boring, so people who do not have
motivation to do this task will easily lose their attention. 3) Since the level of attention projects
work motivation, the performance of these simple tasks will show the level of work motivation.
The psychomotor vigilance task was originally developed as a measurement of sustained
attention (Dinges and Powell 1985), and this kind of task has been widely used to check
behavioral alertness or sleepiness (Basner and Dinges 2011). Several versions of this task have
been devised, such as using a dot or a series of numbers to measure a subject’s ability to continue
paying attention during an experiment. The task involving a dot shows an empty screen, in which
a dot appears at random intervals. The version of the task with numbers shows numbers being
counted upwards in real-time, similar to a stopwatch, but starting at random intervals. Both
versions of the test require that participants detect irregular events.
As the original vigilance task was designed to measure alertness or attention, it only measured
reaction speed. Anyone can do this task without any specific capacity or intelligence, so the
results of this task can show how long and how deeply people pay attention to the screen
stimulus, which is ‘willingness to press a button as fast as possible.”
Our study tries to develop the measurement little bit more. Since the original vigilance task
can be done fast with automatic reaction by alertness, we added an additional stimulus (changing
colors) so that we can measure whether a participant really pays attention to the stimuli and
recognize it. We assigned a key to each color, so this advanced vigilance task can measure
another dimension of performance, namely the accuracy of reactions to color changes. With this
kind of test, the measurement of motivation becomes more sophisticated.
Accuracy was measured through the use of arrow keys matched to colors. Four colors were
used to display the numbers on the screen, and one of the four arrow keys was assigned to each
color. Each time the stop-watch started at a random interval, counting numbers were randomly
displayed in one of the four assigned colors. Speed and accuracy served as behavioral outcomes
of work motivation in our study. To help the subjects to quickly become familiar with the setting,
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they received a brief set of instructions and did five practice trials before doing the real test. To
prevent any effort to memorize the matches between the colors and their assigned keys, we displayed a guidance sheet between the computer screen and the keyboard, so that the participants
could see all of the equipment and the guidelines at a glance.
There was no special capacity needed to do this task, save that the participants needed to have
full-color vision, and to have no disability that might impair their capacity to undertake the task.
Therefore, the speed of response was decided by the nerve action which is not that different
between individuals. The big assumption behind the vigilance task including the original version
to test sleepiness is that people do not have differences in the ability to press a button by alert so
the time differences of vigilance task come from the level of attention. The results were recorded
in terms of the speed and accuracy of the performance, which reflected the degree of attention
rather than any physical or intelligent capacity.
Typically, vigilance tasks are undertaken with a 10-minute duration, but there is variation in
the duration, with some practical testing (in a medical center, for example) taking less than
10 minutes. Loh et al (2004) reported the validity of vigilance tasks less than 10 minutes. Basically,
vigilance tasks are measured by milliseconds, and it is long enough time to measure attention for
10 minutes. This study sets the trial numbers instead of the time limit to make same number of
observations by individuals, and normally it takes a little bit more than 10 minutes.
Operationalization 2: public-private setting by self-motivated choice
(Majors and compensation)
This study used two self-motivated choices to model the public setting and the private setting, and
to recruit subjects by compensation types and majors. First, as in most experimental studies, compensation was provided to all of the subjects for their time and effort in participating in the experiment. In this study, we used different forms of compensation, and the form of compensation was
presented as an advertisement to recruit differently motivated subjects. One of the big differences
between the public and private sectors is the relative prevalence of a clear market price for goods
and services produced by private sector enterprises, which does not exist for many public sector outputs. Therefore, the working environment of the public sector includes many non-monetary values.
To operationalize this condition, we recruited subjects for the public setting by offering non-monetary compensation, whereas for the private setting we offered money in exchange for participating.
Therefore, the two samples had different types of motivation toward compensation.
Second, we used the students’ choices of majors to reflect their self-motivated interest toward
the public or private sectors. In Hong Kong, students select their majors upon application and
entry to university. Even though the students have a chance to change their career routes, the
choice of major represents their primary interest in a future career. We took advantage of these
decisions by students to recruit subjects for our experiment.
We used monetary compensation to recruit students into the private setting, and non-monetary
compensation to recruit for the public setting. Naturally, there are various forms of non-monetary
compensation. We can claim that the public sector has non-monetary values, but we cannot claim
that one particular non-monetary value can fully represent the public sector. Therefore, to make a
clear distinction between the sectors, we sharpened our method of recruitment into the two settings
by also distinguishing between major fields of study. The rate of university entrance in Hong Kong
is around 30%, which means that attending university is not a necessary prerequisite for earning a
living wage.2 A university program provides a specialized expertise network, and choosing a major
is an important decision for a student in making a career plan.
Our subject pool consisted of undergraduate students at a major research university in Hong
Kong. They are drawn from the same overall population, junior students in the same university3.
We recruited only junior students who do not yet have much knowledge about their own major.
By the additional recruitment condition, they must not be color blind nor have any physical
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problem to prevent them from pressing a button. So basically both public groups and private
groups are comparable along many dimensions. The only difference between the two groups is
their motivation, what to study and why to participate in this experiment.
For the public sector, students were recruited from a public affairs program. Public affairs is
the primary public sector-related major offered in the university, and students who decide to
study public policy typically consider that their primary option for a future career is a job in the
public sector. All of the public affairs students who participated in this experiment received
course credit as their non-monetary compensation.
For the private sector, we recruited students from all of the other majors across the university,
offering them monetary compensation. We provided HK$50 (US$6.40) as compensation for participating in an experiment lasting about 30 minutes. To ensure that the subjects from the public
affairs program did not access this private sector setting of the experiment, we sent an individual
invitation to the email list of students taking all of the other majors. The students were required
to log on via the university system to register for this experiment, and to book a time slot.
Furthermore, we set up a major-related filter on the experiment booking system, so that students
could only see the public or the private setting of the experiment according to their own majors.
After the experiment, we verified their majors one more time, to ensure that the public affairs
students did not sign up for the private setting test, and nonpublic affairs students did not sign
up for the public setting test.
This recruitment setting can represent the different environments of the public and private
sectors. People who are interested in studying for public sector jobs, and all of the other people
with diverse interests, compose the society we see in real life. The compensation to create motivation for why to participate in this experiment represents the operating mechanism. The public
sample represents the system that is operated by non-monetary values with people who want to
work in the public sector. The private sample represents the system that is operated by monetary/
market values with people who do not have a special sector preference.
For both the public and private settings, we recruited only junior undergraduate students in
their first or second years of study. We targeted these students because we wanted to obtain a
sample with differences in motivation only, rather than differences in levels of experience or
knowledge. We considered that undergraduate junior students would have differing motivations
for studying their major topics, but they would not yet have advanced knowledge of those majors,
and therefore the participants would be comparable in terms of job motivation.
Since this recruitment setting uses an actual condition to draw the public-private distinction
“objectively,” this study can represent realistic motivation more than the controlled experimental
design with subjective manipulation, such as role-playing. The nonequivalent sample structure of
this study represents the nonequivalent public-private distinction in the real world.
Operationalization 3: incentive structure
When we recruited the students, we did not mention any additional incentive for higher performance. Such extra incentives (beyond the base compensation) were only mentioned during the
experiment. For the private setting, we offered a 20% incentive (HK$10) for high performance.
For the public setting, we provided awards to be presented in their classes. We simply mentioned
a HK$10 incentive or an award in their final class to signify the reward for high performance.
The criteria for determining high performance are explained in more detail in the section on
experimental procedures.
This study did not use a random selection (or random assignment) method, because this
would endanger the internal validity of the study. As described above, the participants were
assigned to their public or private settings on the basis of their majors and their monetary interests. This method was chosen to model for preexisting motivation. The treatments were assigned
to subjects sequentially rather than randomly, to avoid contamination (see explanation below).
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Therefore, this study is technically categorized as a quasi-experiment with a nonequivalent group
design. We controlled the context and the administration of the conditions in the laboratory.
The field of public administration studies is experiencing a great increase in experiments using
randomized assignments of treatments. However, this method only works if there is no contamination. The statistical and econometric literature stresses this point, and includes it in the Stable
Unit Treatment Value Assumption (SUTVA), a collection of conditions that need to be satisfied
to identify a causal effect from the results of a randomized experiment, or indeed from the results
of any research design (Winship and Morgan 1999; Morton and Williams 2010). Randomization
itself does not guarantee to eliminate all kinds of contamination. Therefore, the absence of contamination needs to be verified after the randomization to achieve internal validity.
When we expect serious contamination from a randomization process itself, then we have to
choose a better way to reduce contamination as much as possible. We chose the sequential order
of assigning treatments rather than random order because of reasons below.
First, our experimental lab had a physical limitation, namely the size of the laboratory space
and the number of computers. We used a small laboratory to enable control over all of the test
conditions. Vigilance tasks are measured by milliseconds, and it is important to keep a quiet
environment without any distraction. Had we used a big computer room, we would have been
unable to control the environment to the same degree. As this study used a lab with six laptops,
we had to implement the experiment over the course of two months. Second, we needed to
ensure that the participants from one condition did not share information about the experiment
with those of the other condition. Participants in the monetary compensation group were likely
to share their experience with friends, as knowledge of the experiment was likely to be spread by
friends among their network. In this case, random allocation of the incentive treatment might
bring contamination, which would have a negative effect on the non-incentive design, and thus
undermine our ability to draw any causal inference. If a student came to the experiment with
information about the incentives, and if this person was assigned to the non-incentive group,
then their disappointment could affect their motivation.
For the reasons given above, we expected that contamination due to a randomized order of
the incentive treatments could be a critical problem. Therefore, to prevent such contamination,
we used an ordinal approach from a less-information setting to a more-information setting. The
control condition (no performance incentive) was implemented first, followed by the incentive
compensation treatment. As such, any information shared by earlier participants in the experiment (who did not learn about a performance incentive) would not contaminate the motivation
of later participants, as they would only share information that the later participants would also
receive. Overall, our study represents an example of using a non-randomized but rigorously
controlled design to study a question that cannot feasibly be addressed with a randomized trial
(Bhanot and Linos 2020).
Lastly, we describe how we presented the incentives in the two conditions. For subjects
recruited with monetary compensation, the performance incentive was additional money. The
experimenter script for the performance incentive condition noted that there would be a reward
for high performance, but it did not specify the precise nature of the reward. For subjects
recruited with non-monetary compensation (i.e. class credit) who were in the performance
incentive condition, the experimenter script similarly noted that there would be a reward for high
performance, and that it would be an award in the class that all subjects were taking. In that
class, which had 209 students, we conducted a small recognition ceremony. The high-performing
students were asked to come to the front of the lecture theater. The research team announced
their names and achievement and presented each with an award certificate. The rest of the class
applauded. This design resembles a public sector recognition ceremony in its two most
fundamental aspects: (i) there is no tangible value to the award; (ii) the essence of the reward lies
in being recognized by those higher up in the hierarchy and by one’s peers.

INTERNATIONAL PUBLIC MANAGEMENT JOURNAL

191

Figure 1. Research design with recruiting types and incentive.

Experimental design
The research design is a 2  2 quasi-experimental design to compare public and private setting,
and at the same time to compare incentive-based and non-incentive-based recruiting (as shown
in Figure 1). We compare two distinct samples of subjects (see the left and right columns
in Figure 1), whose recruitment operationalizes a major difference between the public and
private sectors. We also compare with incentive and without incentive condition (see row two
in Figure 1) within each of the two samples.
The second treatment—a sector-specific incentive that we assign—has two purposes, namely 1)
to strengthen the effects of monetary/non-monetary motivation, and 2) to test whether the
incentive system is effective in each setting. The incentive treatments provide more monetary
rewards (for subjects in the private setting) or more non-monetary rewards (for subjects in the
private setting) to motivate performance, which is measured by faster and more accurate
reactions in the vigilance task.
Since all 2  2 treatments are related to their sample characteristics and not replaceable to
each other, a randomized allocation of treatments is infeasible for this design. Rather, the difference between the two groups is the main treatment of our study (with the difference chosen by
the subjects), and the imbalance between these groups is an inherent and intentional aspect of
our design. Therefore, this experimental design should be categorized as a quasi-experiment, and
the time order of the experiment process is important.
As depicted in Figure 2, the experiment has three parts, 1) filtering majors to recruit specific jobmotivated sample, 2) recruiting sample by monetary/non-monetary compensation, and 3) proceeding
the experiment from the basic compensation condition to the additional incentive condition.
Experimental procedures and materials
The experiment was conducted between March 2 and April 12, 2017. Our subject pool was
undergraduate students in Hong Kong. The students received their advertisements regarding the
study via university e-mails, and they voluntarily participated in the experiment. The
advertisement explained that the lab recruits participants for a visual experiment, and participants
will be provided with compensation. We did not announce the real purpose of the experiment
(i.e. we did not mention attention, sectors, or motivation) since there can be demand characteristics created by revealing the purpose of the measurement.
Except for the recruiting route and the compensation content (as discussed in the
Operationalization 2 section), all of the other aspects of the study were controlled within the
experimental setting. All of the experiments were conducted in the same place, which was a
laboratory setting. We sent the invitation letters with a booking link to the listed students for
each major. The booking website provided the experiment schedules. We took appointments for
both experimental settings during the hours of 9 am–2 pm, and we rotated the public- and private-sector settings every other day during March and April 2017.
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Figure 2. The experiment structure.

To achieve a consistent experience for subjects across all trials, we provided written instructions on the screen in English,4 and we minimized the verbal instructions. The verbal instructions were fully scripted, and read aloud each time. The written instructions were all the same,
and the verbal instructions were delivered with only a few different words concerning the differing compensations for participating and incentives (for the latter groups of participants) in
each setting. All of the trials were done with the same type of computers and same software,
which we developed.
The experiment was created on a program using JAVA script and a Web server, and operated
in Google Chrome. Reaction time was measured inside the Web browser and the local cache history. The results from each experiment were sent to the Web server at the end of the survey.
Therefore, the measurement did not depend on the condition of Internet connection or the
Internet speed. To prevent any differences induced by using different Web browsers, we used the
same type of browser, Google Chrome, and the same version for all of the tests.
The experiment was administered on six laptops of the same brand and model, same size, and
same age. A guidance sheet showing the assignment of colors to arrow keys was placed between
the PC screen and the keyboard, so that the subjects could directly see it without needing to
move or look away during the experiment. When the participants (a maximum of six in each session) were seated in front of their laptops, the experimenter read the verbal instructions. The
instructions concerned the importance of a quiet environment and of focusing on the PC screen,
because this experiment required measuring the participants’ reaction times in milliseconds. Then
the participants were requested to read the written instructions carefully, as they were read aloud.
Once the instructions had been read aloud, the subjects could press the start key. After they
pressed the start key, they could see the written instruction for the vigilance task on their
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Figure 3. Guidance of key inputs.

computer screens, indicating how to react and the assignment of colors to arrow keys, as also
shown on the guidance sheet.
As shown in Figure 3, the left key was assigned to yellow, the right key to green, the up key to
blue, and the down key to purple. The participants were requested to correctly press the keys
appropriate to each color. When the participants pressed the wrong key, the stop-watch halted
and the numbers turned red, thereby giving immediate feedback.
When participants did this task, they put their fingers on the four arrow keys, and they
pressed a key as soon as they saw the first number that started a counting series. The experiment
included practice time, in which the participants learned the keys to press for each color. They
did five trials to practice and to understand how their reaction times were measured, and to see
the kinds of feedback they would receive. After the trials, the experimenters asked all of the subjects if they understood how to do the vigilance task, and if they had any questions. Once everybody understood how to do the experiment, then they all did the real tests.
For the incentive treatment settings, we provided an introduction about their incentives before
the real trials. This introduction only informed the subjects either that “we provide $10 for the
high-performance students” or “we provide an award for the high-performance students during
their last class of this semester.” We did not provide any criteria for “high performance.” If someone asked about the criteria, we gave a standardized response, indicating only that “we will show
you the criteria after you complete the experiment.” Only one student enquired about the criteria
during the study. The study included a total of 80 real trials, and most of the subjects were able
to complete them in around 10 minutes.
The subjects’ reaction times were scored in milliseconds. The criteria for high performance
was set on the basis of the results of the pilot experiment, which we conducted in February 2017.
The subjects’ reaction times were typically between 500 and 1,200 milliseconds, and the fastest
15% of the subjects averaged 610 milliseconds. We set the formula to calculate the final score
based on both the reaction times and the accuracy. Accuracy was factored into the score by
including a penalty time (200 milliseconds) for an inaccurate response.5 The final score was the
average over a total of 80 trials. The “high performance” group was those who scored less than
610, with less than 10 non-accurate responses.
After all of the subjects had completed their vigilance tasks, the experimenter conducted a
post-experiment survey. The survey asked demographic questions, and it included PSM items and
public-private attitudinal questions, which were used for balance checking. For measuring PSM,
we used the measurement statements developed by Kim et al. (2013), which are an internationally
validated instrument. For the public-private attitudinal measures, we used two questions from the
World Values Survey that asked the participants’ levels of preference between two extreme
statements. Both of the questions involved 10-point scales, anchored by two statements. The first
pair of statements was “Private ownership of business and industry should be increased” (¼1)
and “Government ownership of business and industry should be increased” (¼10). The second
set of statements was “Competition is good. It stimulates people to work hard and develop new
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Table 1. Demographics of the experiment sample Mean (S.D.).
Monetary (Private)

Total N
Female
Age
Public Service Motivation
Preference for privatization
Preference for competition

Non-monetary (Public)

Incentive

Control

Incentive

Control

23
86.96%
19.68
(0.72)
3.92
(0.46)
3.9
(0.81)
3.91
(0.98)

30
86.67%
20.93
(2.37)
3.98
(0.31)
3.87
(1.91)
3.88
(0.82)

33
33.33%
20.7
(1.47)
4
(0.41)
3.94
(1.9)
3.94
(0.99)

23
43.48%
20.52
(0.9)
4.01
(0.4)
3.39
(1.44)
3.89
(0.52)

ideas” (¼1) and “Competition is harmful. It brings out the worst in people” (¼10) (http://www.
worldvaluessurvey.org/).

Findings
Demographics and sample characteristics
Table 1 shows the characteristics of our sample. The sample showed a gender bias in that the private setting showed a female-oriented bias (incentive 86.96%; control 86.67% female), and the
public setting showed a male-oriented bias (incentive 66.67%; control: 56.52% male). In the whole
university, undergraduate students were relatively gender-balanced. Further studies are required
to clarify if this gender bias led to any bias in terms of the results.
The age range was 19 to 21, which reflected our selection of year 1 and 2 undergraduate students. The PSM and public-private attitudinal questions did not show any significant difference
between participants in the private setting (incentive 3.92; control 3.98) and the public setting
(incentive 4.00; control 4.01). While international research evidence suggests that PSM is higher
in public sector works, the Hong Kong context suggests that our finding is not unexpected.
Yung’s (2014) qualitative analysis of PSM in Hong Kong has also identified a low level of PSM.
Yung makes two arguments to explain her findings. First, that “competence and a “sense of
responsibility” in carrying out the duties of the post concerned” are the primary requirements of
a public official in Hong Kong and the public service motivation takes secondary role (Yung,
2014, 415). Second, public sector employment is seen as an “iron rice bowl” and many families
will have one member working for government to provide security of income in economic downturns when private sector jobs may be lost. Yung (2014, 421) notes that “the public considers the
government employees as well paid, with good fringe benefits and high job security, as compared
with the private market.” Similar findings have been identified by Chen and Hsieh (2015) in
Taiwan. The findings of our study, and that of Yung, are supportive of our view that Hong Kong
is a good research site to study public-private differences.
The scores from the World Values Survey questionnaire provided additional support for this
view. For both the public and private groups, their publicization/privatization preferences (publicincentive 3.94; public-control 3.39; private-incentive 3.9; private-control 3.87, on a 10-point scale),
and their perceptions regarding competition in society (public-incentive 3.94; public-control 3.89;
private-incentive 3.91; private-control 3.88, on a 10-point scale), were both similar. These
responses showed a preference toward private ownership, for-profit business, and competition.
These findings suggest that the motivations of those who chose a public affairs major at the
university was not so different from the motives of other students in terms of their social values.
All of the groups showed a preference for privatization and competition. This result also may
show the results of the NPM system in Hong Kong, as represented by the term “big market small
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Table 2. Average performance (speed and accuracy) of each setting (Mean, Millisecond, %).

Private
(Monetary)

Speed
(Reaction Time)
Accuracy
(Correct %)
Public
Speed
(Non-monetary)
(Reaction Time)
Accuracy
(Correct %)
Total
Speed
(Reaction Time)
Accuracy
(Correct %)
p < .01; p < .05; p < .001.

Incentive
Control
Incentive
Control
Incentive
Control
Incentive
Control
Incentive
Control
Incentive
Control

N

Obs.

Mean

S.D.

Min

Max

23
30
23
30
33
23
33
23
56
53
56
53

1840
2395
1840
2400
2625
1835
2640
1840
4465
4230
4480
4240

645.94
681.38
94.89%
93.67%
662.80
680.13
92.39%
92.39%
655.85
680.84
93.42%
93.11%

183.75
198.24
22.02
24.36
186.88
196.72
25.53
26.52
185.76
197.56
24.80
25.33

290
310
85
80
280
260
83.75
80
280
260
83.75
80

3550
2230
98.75
100
2690
2120
100
97.5
3550
2230
100
100

t-value
5.95
1.69
2.98
0.01
6.08
0.56

government” (Policy Address 2011), so that even people who want to work in the public
sector prefer to have competition and privatization.
The descriptive data on the participants’ performance, speed, and accuracy are shown in Table 2.
In summary, the reaction speed ranged between 280 and 3,550 milliseconds. In the basic group (no
incentive condition), the performance was slightly faster in the public setting (mean ¼ 680.13,
SD ¼ 196.72) than in the private setting (mean ¼ 681.38, SD ¼ 198.24). However, in the incentive
settings, the speed of performance was faster in the private setting (mean ¼ 645.94, SD ¼ 183.75)
than the public setting (mean ¼ 662.80, SD ¼ 186.88). The incentive groups reacted faster than the
non-incentive groups in both settings. In terms of performance speed, every group showed strongly
significant differences in performance between the incentive treatment and the non-incentive treatment
(t-values: Monetary ¼ 5.95; Non-monetary ¼ 2.98; Total ¼ 6.08).
Concerning the participants’ accuracy, the performances ranged between 80% and 100%
correct, as shown in Table 2. Those in the private setting had a more accurate reaction than the
public setting. In the private setting, incentives made for better accuracy (mean ¼ 94.89%,
SD ¼ 22.02) than the control setting (mean ¼ 93.67%, SD ¼ 24.36), whereas participants in the
public setting showed the same average level of accuracy in both the control and the incentive
modes (mean ¼ 92.39% in both conditions, SD ¼ 26.52; 25.53). The t-test showed significant
t-values in only the private group (T-value ¼ 1.69). More detailed analyses of the effects
of recruitment strategy and incentives are presented next.
Performance I. Speed: reaction time
For analyzing the repeated vigilance task data, we divided every ten trials into one block, and
then calculated the mean reaction time in each block. Figure 4 shows mean reaction times across
eight blocks, which illustrates the changes in the subject’s reaction times. As the experimental
tasks were very simple, and as they were repeated over around ten minutes, the subjects could
easily become bored. If the subjects lost focus during the experiment, their reaction times became
slower, and we can see the effects of their fatigue. In our setting, we did not anticipate that the
subjects would have any physical problems with the task, because they were all of a similar age,
with no visual problems or physical disabilities. Some subjects could have had attention disorders,
but our data did not show any evident outliers.6
The left panel of Figure 3 shows the private setting. This incentive quite strongly affected the
reaction time (t-value ¼ 5.95, Table 3). The effect of the incentive in the public setting (in the
right panel) was not as strong as that in the private setting, but it was still statistically significant
(t-value ¼ 2.98, Table 3). Interestingly, the line graphs show that the effects of the incentives
appeared at the beginning period in the private setting, but during a later period in the public
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Figure 4. The average reaction time across eight blocks (millisecond).
Table 3. ANOVA results on speed performance Dependent variable: average reaction time (mille-second) in a block (every
10 trials).
Source
Corrected Model
Intercept
Monetary (private)
Incentive
Monetary  Incentive
Female
Error
Total
Corrected Total

Type III Sum of Squares
a

239435.871
114287992.645
67630.479
117116.290
32212.412
78511.390
10146527.567
400982832.733
10385963.438

df

Mean Square

F

Sig.

Partial Eta Squared

4
1
1
1
1
1
867
872
871

59858.968
114287992.645
67630.479
117116.290
32212.412
78511.390
11703.031

5.115
9765.675
5.779
10.007
2.752
6.709

0.000
0.000
0.016
0.002
0.097
0.010

0.023
0.918
0.007
0.011
0.003
0.008

setting. Although ten minutes is a very short period, which makes it difficult to form a generalized interpretation, we observed differences in time gaps related to the effects of incentives. Our
experiment showed that the monetary incentive had an instant effect, and the non-monetary
incentive had a slow effect, but both effects were statistically significant.
Table 3 shows the results from ANOVA analyses with the pooled average data of each time block
(every ten trials).7 We included “female” as a covariate, given the unbalanced nature of the subjects.
The results in Table 4 show that the private setting (F (1, 871) ¼ 5.779, p < .016), the incentive setting (1, 871) ¼ 10.007, p < .002), and the interaction between the monetary and incentive settings (F
(1, 871) ¼ 2.752, p < .097) was significant8 when controlling for the effect of gender.
Performance II: accuracy, correct key-input
The same kind of analysis was conducted for the key-input accuracy. Figure 5 shows the mean
accuracy rate across eight blocks, with the left panel showing the private setting with monetary
incentive group and the control group (no incentive), and the right panel showing the public setting with the non-monetary incentive group and the control group. In general, the two line
graphs trend upwards, which indicates that the participants became more accurate over time,
which might reflect a learning effect. The accuracy of the incentive group was higher than that of
the control group in a few of the blocks, such as T2, T5, and T7 in the private setting (left panel),
and T3T6 in the public setting (right panel).
Table 4 shows the results from ANOVA analyses (again including the gender variable). Unlike
in the results on performance speed, ‘female’ did not have any effect on the accuracy of performance. The incentive and the interaction between the monetary and incentive conditions were also
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Table 4. ANOVA results on accuracy performance dependent variable: average accuracy (dummy, 1: correct) in a block (every
10 trials).
Source
Corrected Model
Intercept
Monetary (private)
Incentive
Monetary  Incentive
Female
Error
Total
Corrected Total

Type III Sum of Squares
a

.088
231.590
0.049
0.008
0.008
0.001
6.050
764.690
6.139

Df

Mean Square

F

Sig.

Partial Eta Squared

4
1
1
1
1
1
867
872
871

0.022
231.590
0.049
0.008
0.008
0.001
0.007

3.160
33186.492
7.049
1.181
1.092
0.177

0.014
0.000
0.008
0.277
0.296
0.674

0.014
0.975
0.008
0.001
0.001
0.000

Figure 5. The average reaction accuracy across eight blocks (per cent).

not statistically significant. The monetary incentive group showed higher accuracy than the nonmonetary incentive group (F (1, 871) ¼ 7.049, p < .008).9 However, the interaction between these
groups was not statistically significant.

Conclusion
This study has explored the effects of work motivations and incentives in public and private settings.
We extended the vigilance task experiment conducted by Brewer and Brewer (2011) by differentiating between the public and the private sector work settings through considering monetary and nonmonetary incentives, and through self-selected choice (of university majors) as an indicator of job
motivation. The results of the extended vigilance tasks used in this experiment pointed toward
multi-dimensional explanations of work motivation. The speed of performance was used to represent
the level of attention, or “the willingness to do something.” The accuracy of the performance was
used to represent “the willingness to do work correctly.” The performance of participants in the
public setting was generally lower, in both speed and accuracy, than that of participants in the private setting. Under the assumption that the students taking different majors had similar ability to
pay attention, this result showed that in general, monetary incentives motivated the participants
more strongly than non-monetary incentives, at least in the performance of simple tasks. Even if the
difference of reaction times looks small, the significant difference in the attention level would be a
bigger impact on the final outcome if the work process becomes more complicated.
The findings also suggested that incentives were effective in both settings. External work motivation encouraged by incentive condition affects the work performance. In the private setting with
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monetary values, the monetary incentive positively affected both the speed and accuracy of performance. In the public setting with non-monetary values, the non-monetary incentive affected speed but
not accuracy. The public sector setting generally showed lower performance on average but showed
slightly higher performance than the private sector setting in the average reaction time of the no
incentive (control) condition. The public control group showed higher speed at the beginning (T1
and T2) than the private control group, and the public incentive group showed slightly higher speed
in the later period (T4 and T8) than the private incentive group. This finding showed an interesting
contrast in the effects of incentives in the public and private settings. Although incentives showed
stronger effects in the private setting than in the public setting, the monetary incentive had an
instant effect, whereas the non-monetary incentive had a sustained effect. The monetary incentive
brings a short-term effect, but subjects seem to lose their extra attention easily so their average reaction time moves to a similar level to other conditions in later time blocks. Jenkins et al. (1998)
found that financial incentives have a positive correlation with the quantity rather than quality of
work performed from 3,142 empirical papers. The monetary incentive would bring an instant and
superficial outcome rather than fundamental performance. The non-monetary incentive would bring
a slower effect. Comparing other settings showing some level of fatigue, the non-monetary incentive
setting did not show any fatigue pattern so the average reaction time of T8 is faster than T1. The
non-monetary incentive might have a sustainable effect.
While these findings need to be confirmed by follow-up studies, they could inspire the development
of particular incentives to encourage short-term performance, or to stimulate long-term performance.
We propose that the possible explanations for these findings might indicate reasons why many
empirical studies report that monetary incentives are less effective in the public sector (Cacioppe
and Mock 1984; Crewson 1997; Perry and Wise 1990; Perry and Hondeghem 2008). Public sector
work tends to have longer work cycles, and the shorter-term effects of monetary incentives might
be more relevant in the private sector. It may also be the case that monetary incentives are more
effective for improving the quantity rather than the quality of work (Jenkins et al. 1998; Weibel
et al. 2010), because monetary incentives have shorter and more direct effects. Public work tends
to be more complex, to have more ambiguous goals, and a value-orientation could mean that
monetary incentives are not as effective.
Limitations
Due to this study’s implementation of a quasi-experimental design, the comparison between public and private settings was not as clear-cut as in a randomized experimental design, although our
design arguably helped to gain some external validity, as our quasi-experiment used choices made
by the participating individuals. The comparison between incentivized and non-incentivized effort
was based on a sequential roll-out of the incentive treatment, rather than being randomized. The
rationale was to avoid contamination between subjects, which we expected to occur had we
randomized the allocation of the incentives. There can be a gender effect on motivation. In this
study, we elaborated three types of motivation which are job motivation, monetary motivation,
and work motivation. There can be an unknown gender effect that we cannot find from our limited sample structure. Rand et al. (2016) found a gender effect on altruism. Therefore, we need to
be careful to interpret the findings and further research should explore this issue.
Further research
This study suggests a number of possible areas for further research in motivational studies. First,
it suggests that monetary-motivated and non-monetary-motivated people see a difference between
the public and private sectors. Beyond the self-selected choice of majors in university, another
self-selected choice regarding type of compensation can indicate a person’s type of motivation.
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Even though this setting mixed the contextual factors of public or private sector work with the
factors of monetary motivation and initiative in choosing a major, this approach could represent
a more realistic means of measuring the differences between public and private sector settings.
The results also show that the public setting tends to involve slightly lower performance in general. Understanding the motivation appropriate to the work setting can provide better management of work performance, and such understanding can be elaborated in future studies.
Second, this study contributes toward understanding the effects of incentives. Incentives
show positive effects in both private and public settings. However, the findings suggest that
incentives tend to have longer-term effects in the public setting, and shorter-term effects in the
private setting. These findings can inspire new research on various settings related to public/
private work environments, and to monetary/non-monetary incentives in terms of their effects
on goal setting or time-related performance.
Third, our study uses a behavioral approach to a motivation study, and proposes a new measure
to represent work motivation, namely the redesigned vigilance task with use of randomly changing
colors. This measure is simple enough to represent work motivation as a willingness to work, and it
is able to show two dimensions of performance, namely attention (speed) and cognition (accuracy).
This vigilance task has good potential to be used in various studies of motivation or performance.
Fourth, this study can contribute to understanding the bigger picture of interaction between
the public and private sectors, and it can contribute toward developing better methodologies for
studying work motivation. The operationalization of work motivation in terms of measuring
“willingness to do” can extend the possibilities for studies of motivation. A simple, direct performance test to measure the subjects’ motivation and willingness to work, can help to explain
many organizational behaviors within various organizational conditions. Therefore, further studies
that consider alternative organizational conditions are required.
Fifth, this study offers methodological insights concerning the mechanisms for recruitment of
experimental subjects. As our results indicate, the monetary-motivated group showed a different
level of work motivation from the non-monetary-motivated group. Therefore, the compensation
design of an experiment should be consistent with the purpose of the experiment. We would
encourage others to explore these issues.

Notes
1. See Scott (2010) for a thorough going analysis of Hong Kong.
2. The percentage of students completing tertiary schooling is increasing over time in Hong Kong. The
percentage of people with tertiary schooling is 32.09% for the age range 20–24. For the age range 25–29, it
is 29.72%, and for the 30–34 range it is 26.9%. However, the overall percentage with tertiary schooling
among all people aged over 25 is 14.77% (Trending Economics, https://tradingeconomics.com/hong-kong/
school-enrollment-tertiary-percent-gross-wb-data.html, last access: Nov. 27, 2019).
3. Hong Kong high school students take a standardized examination, and the result is the most important
criterion to enter a university. There is a relatively clear rank order among all universities in Hong Kong,
so students who have similar high school performance can enter the same university.
4. All students at this university have a high degree of English proficiency, as all teaching is done in English.
5. The final score was reverse-scaled by reaction time and number of penalties for inaccuracy, so that a
smaller score was a better performance.
6. Some experimental analyses use trimmed data to remove outlier trials, as some outliers can be accidental
because of mistakes, and such errors can affect the average value. To check any unexpected outlier effect,
this study also compared the trimmed analyses (trimmed at 1,000 milliseconds) and the original analyses.
The trimmed data showed the same patterns as the original data, but with faster average times. This
outcome suggested that we did not have any critical trials that affected the findings. Therefore, we report
the original data for all trials, including “the moments of losing attention,” which can be related to
work motivation.
7. Averages in each time block are used, because the original data were recorded by repeated trials (80 times),
which would result a total observation set of over 8,000. However, these observations were not
independent within one subject, so their significance could be overestimated.
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8. The original observations, therefore, showed more effective results than those for the private setting (F (1,
8694) ¼ 11.922, p < .001), the incentive setting (F (1, 8694) ¼ 37.436, p < .000), or the interaction between
the monetary and incentive settings (F (1, 8694) ¼ 5.788, p <.016) in the same analyses.
9. The same analyses with original observations showed similar results for the monetary variable (F (1,
8719) ¼ 7.842, p < .005). The total number of trials for the accuracy test was larger than that for the speed
test, because of mistrials. When some participants input a key before the stop-watch started, this error was
counted as a mistrial (wrong input) with no reaction time.
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