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1 – University of Applied Sciences Upper Austria 

Purpose: The logistics sector faces a worldwide shortage of skilled personnel. Gam-
ification represents a new approach to attract people's interest by applying game 
elements in a non-game context. In our study, we develop a theoretical framework 
to improve the image of the logistics sector using gamification for future studies. 
 
Methodology: Based on the findings of the literature review, we discuss gamification 
and its potential to improve the image of the logistics sector. Moreover, the core of 
this paper is to develop a theoretical framework to apply career choice theories for 
gamification to attract logistics personnel.  
 
Findings: In total, six career choice theories were identified as appropriate for a the-
oretical framework. We suggest using these six theories for future empirical studies 
to measure how gamification influences people’s career choices. 
 
Originality: This paper introduces gamification to attract people to the logistics sec-
tor as a new approach with substantial potential. It provides an initial valuation of 
the potential of gamification to improve the image of logistics jobs. Due the novelty 
of the topic, the theoretical framework provides a starting point for future empirical 
studies. 
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1 Introduction 

Logistics represents a worldwide growth sector in terms of activity and ex-

penditure. The logistics sector plays a vital role in the European economy, 

with approximately 7% of the total GDP generated in the EU-28. The 

transport sector, which is part of the logistics sector, accounts for more 

than 11 million jobs in Europe (Ecorys, et al., 2015). Despite other sector 

facing a jobs reduction due to automation and digitalization, the vast ma-

jority of logistics jobs are still done by humans. In fact, logistics activities 

are labor-intensive on both operational and managerial levels (McKinnon, 

et al., 2017). The logistics performance of companies is highly dependent 

on the availability and quality of skilled people (Gravier and Farris, 2008; 

Ecorys, et al., 2015). However, current studies suggest that there is a global 

shortage of people with interest and skills within all areas of the logistics 

sector (Fawcett and Rutner, 2014; McKinnon, et al., 2017). For example, 

Dubey and Gunasekaran (2015) and Maloni, et al. (2016) report a lack of jun-

ior, middle and senior level supply managers. Staats, et al. (2017) empha-

size the shortage of truck drivers, who are urgently needed worldwide. The 

situation is similar for order pickers, who play a pivotal role in logistics 

(Grosse, Glock and Neumann, 2017).  

Previous studies claim that one reason for the shortage of skilled people is 

the poor image of the logistics sector. To ensure the worldwide competive-

ness needed in the logistics sector, the attraction of people into the logis-

tics industry represents a major objective of the European Union (Ecorys, et 

al., 2015). One new approach to inform people and attract them to the sec-

tor could be gamification. Gamification is defined as "the use of game de-

sign elements in non-game contexts" (Deterding, et al., 2011). It is a new 
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approach that aims at engaging people using game elements such as com-

petitions, feedback functions or social elements within a non-game con-

text, instead of full-fledged games (Huotari and Hamari, 2012; Treiblmaier, 

Putz and Lowry, 2018). Previous studies found that gamification can be ef-

ficiently used to motivate people into adopting a certain behavior and in-

fluence their attitude regarding a certain topic (such as e.g. sustainability) 

(Corner, Kane and Owen, 2017; Kasurinen and Knutas, 2018). Up to now, 

gamification has been repeatedly applied in operational logistics processes 

such as picking. In fact, game elements are used to make order picking 

more fun and thus increase employees’ engagement and retention to the 

company (Warmelink, et al., 2018; Putz, Hofbauer and Mates, 2019). 

It has been proven that gamification can increase educational performance 

and information gain (Kapp, 2012), that behavior and attitude can be posi-

tively changed (Marcucci, Gatta and Le Pira, 2018). Moreover, gamification 

has been successfully implemented in the logistics sector (Warmelink, et 

al., 2018; Putz, Hofbauer and Mates, 2019). In this paper, we follow a new 

approach: We suggest that gamification can influence people's career 

choice, help to attract people to the logistics sector and support the reduc-

tion in the shortage of skilled workers. 

Previous empirical studies on gamification and its impact on the attitude 

towards career choice show that gamification has the potential to increase 

interest in specific job sectors. Pérez-Manzano and Almela-Baeza (2018) 

used gamification-based applications to increase participants' interest in 

science and to promote scientific and technological careers. McGuire, et al. 

(2017) created gamified workplace simulations to increase student motiva-

tion and awareness of career opportunities. Their mixed results show that 
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a well-designed tutorial is required to make sure that the purpose of the 

gamified information system is clearly communicated to the participants. 

Furthermore, the empirical studies show that appropriate measurement 

tools are required to measure the impact of gamified information systems 

on the attitude towards career choice as compared to non-gamified sys-

tems. 

The goal of this paper is to develop a theoretical framework for future stud-

ies into the investigation of gamification and career choices in the logistics 

sector. This paper is organized as follows: In the methodology section, we 

describe how we proceeded to develop the theoretical framework. Subse-

quently, we present the theories and a comprehensive summary of our 

findings. We conclude the paper by highlighting several recommendations 

that might serve as a starting point for future research. 

2 Method 

The investigation of the impact of gamification on the attitude towards ca-

reer choice requires a theoretical framework as a basis for further research. 

As expected, no such framework has been found in our literature search. 

Therefore, we decided to focus on theories which have been used in the 

context of the attitude towards career choice. The literature search was car-

ried out in April 2019 using the SCOPUS database. We used the search term 

“theor*” in combination with several synonyms of “career choice” (Datta, 

2017). The search was limited to title and resulted in 103 hits which were 

further inspected for inclusion or exclusion as shown in Fig.1. As a first step, 

we limited our search results to papers written in English that comprise the 
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term "attitude" in their full-text. The remaining 25 papers were further ex-

amined regarding their content relevance. Eight studies are not concerned 

with the attitude towards career choice and were therefore excluded. Four 

studies used theories which seemed to lack sufficient scientific support to 

have an impact on career choice. Further literature search and analysis of 

these theories confirmed this assumption, therefore the four studies were 

excluded. 13 papers were identified for full analysis and for the creation of 

a theoretical framework. 

Figure 1: Flow chart of the literature search procedure following the ap-
proach of Warmelink, et al. (2018). 

 

 

Literature search 
in Scopus:

103 hits

25 papers Excluded from full analysis:

Studies not concerned with the attitude towards 
career choice

8 papers

Theory used has insufficient support to have an 
impact on career choice

4 papers

Excluded:
No mention of the term "attitude" in full-text

74 hits

Not in English
4 hits

Fully analysed
literature
13 papers
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3 Results and Discussion 

13 papers were identified as relevant for further investigation, resulting in 

six career choice theories. These six career choice theories are: Social cog-

nitive career theory (SCCT), technology acceptance model (TAM), social 

cognitive theory (SCT), theory of reasoned action (TRA), self-determination 

theory (SDT) and Hollands' theory of career choice (RAISEC). Table 1 repre-

sents a list of the 13 papers identified for full analysis and shows their re-

spective research focus and theories used. The papers were analyzed re-

garding the applied research area and the theories which were used to 

identify the career choices. 11 of the 13 papers were applied in the research 

area of education. The most used theories are the SCCT and the RAISEC 

(both applied in 4 out of 13 papers), followed by the TRA theory (with 3 out 

of 13 papers). 
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Table 1: Theoretical framework 

Source Research area 

S 
C 
C 
T 

T 
A 
M 

S 
C 
T 

T 
R 
A 

S 
D 
T 

R 
I 
A 
S 
E 
C 

Ray, Bala and Das-
gupta, 2019 

Education (tech-
nical studies) 

X X     

Gewinner, 2017 Education   X    

Zhang, Rashid and 
Mohammed, 2017 

Education (tour-
ism) 

   X   

Rosenkranz, Wang 
and Hu, 2017 

Education (medi-
cal) 

    X  

Kaminsky and Beh-
rend, 2015 

Education (STEM) X      

Rajabi, Papzan and 
Zahedi, 2012 

Education (agri-
culture) 

X      

Monson, 2012 Dental hygienists      X 

Law, 2010 
Education (ac-
counting) 

   X   
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Source Research area 

S 
C 
C 
T 

T 
A 
M 

S 
C 
T 

T 
R 
A 

S 
D 
T 

R 
I 
A 
S 
E 
C 

Perdue, Reardon 
and Peterson, 2007 

Telecommunica-
tions 

  X   X 

Cunningham, et al. , 
2005 

Education (sports 
and leisure) 

X      

Felton, Dimnik and 
Northey, 1995 

Education (ac-
counting) 

   X   

Guthrie and Her-
man, 1982 

Vocational ma-
turity 

     X 

Laudeman and Grif-
feth, 1978 

Education      X 

The six theories are briefly described in the following section. The theories 

are analyzed regarding their practicability for gamification to reduce the 

shortage of skilled personnel in logistics. 

3.1 Social cognitive career theory 

Social cognitive career theory developed by Lent, Brown and Hackett (1994; 

2000) is based on Bandura's (1986) social cognitive theory and aims to ex-
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plain “three interrelated aspects of career development: (1) how basic aca-

demic and career interests develop, (2) how educational and career choices 

are made, and (3) how academic and career success is obtained” (Lent, 

Brown and Hackett, 2006, p. 750). The focus lies on the cognitive-person 

variables self-efficacy, outcome expectations and goals, and how they in-

teract with other personal and environmental factors (e.g. gender, ethnic-

ity, social supports, barriers) to make educational and career choices  (Lent, 

Brown and Hackett, 2000). 

In the studies from the literature review, SCCT has been mainly used as a 

starting point to test the impact of additional specific factors on career 

choice. Ray, Bala and Dasgupta (2019) used SCCT in combination with the 

technology acceptance model (TAM) to test the role of authenticity and per-

ceived benefits of online courses on career choice. The conclusions were 

that personal input strongly influences the learning experiences and au-

thenticity and perceived benefits from the course are crucial factors for 

course choice and the associated career choice. Kaminsky and Behrend 

(2015) expanded the SCCT model with the factor “calling”,  as a predictor of 

career outcome expectations, interests and goals. The conclusions were 

that calling provides more predictive power than self-efficacy in terms of 

career outcome expectations and interests but is a weaker predictor of 

goals. Rajabi, Papzan and Zahedi (2012) used SCCT to test the cognitive and 

personal factors for career choice intentions of agricultural students. The 

conclusions were that the personality factors extraversion, openness, con-

scientiousness and agreeableness play a significant role for career choice 

intention along self-efficacy belief and career outcome expectations, while 

personal factors such as gender, major, average grade and neuroticism had 

no significant impact. Cunningham, et al. (2005) used SCCT to investigate 
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student intentions to enter the sport and leisure industry. The study gener-

ally supports the SCCT model and showed that a multifaceted approach to 

measure outcome expectations is beneficial because various types of out-

come expectations, such as expected power and satisfaction with the job 

environment differ significantly regarding their impact on choice goals.  

The results of these studies and the frequent use of the theory indicate that 

SCCT is well-suited for the investigation of specific occupational fields and 

can be expanded with additional factors. With regard to the logistics indus-

try, this model offers the opportunity to investigate the reasons for skilled 

labor shortage in detail. Self-efficacy expectations could give insight into 

whether logistics jobs are perceived as too difficult. The model could reveal 

existing barriers and clarify if outcome expectations (e.g. salary, decisive 

power, and satisfaction with the job environment) from respondents differ 

from what the logistics industry currently offers. SCCT is also perceived as 

a suitable theory for measuring the impact of gamification on the attitude 

towards career choice because gamification could be easily implemented 

as an influencing factor on learning experiences. 

3.2 Technology acceptance model 

The technology acceptance model from Davis (1989) „theorizes that an in-

dividual’s behavioral intention to use a system is determined by two beliefs: 

perceived usefulness, defined as the extent to which a person believes that 

using the system will enhance his or her job performance, and perceived 

ease of use, defined as the extent to which a person believes that using the 

system will be free of effort” (Venkatesh and Davis, 2000, p. 187).  

Ray, Bala and Dasgupta (2019) used TAM in combination with SCCT to con-

sider the technological and educational factor of online courses towards 
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career choice. They combined intention and interest from the respective 

model in one variable. Perceived usefulness and perceived use from TAM 

were included in the perceived benefits varia-ble. They conclude that indi-

viduals’ intention to learn a course for their career choice is strongly influ-

enced by perceived benefits (Ray, Bala and Dasgupta, 2019).  

In the logistics industry, TAM is frequently used to measure the acceptance 

of newly implemented technologies  (Qi, et al., 2009; Chen and Chao, 2011). 

As for gamification, TAM could be a suitable approach to measure the im-

pact of gamification on perceived ease of use, when gamification is com-

bined with new technologies such as augmented reality (Bräuer and 

Mazarakis, 2019; Logistikum Steyr, 2019). 

3.3 Social cognitive theory 

Social Cognitive Theory from (Bandura, 1986) theorizes that learning oc-

curs in a social context with a dynamic and reciprocal interaction of the per-

son, environment, and behavior. Individuals observe the behavior of others 

and the related behavioral consequences, remember the sequence of 

events and use this information as guidance for their own behavior. De-

pending on whether the behavior is rewarded or punished, the observer will 

choose to replicate the behavior or not (Bandura, 1986). 

Gewinner (2017) used SCT as a basis for development of a theoretical ap-

proach for gendered occupational choices and stereotypes. Perdue, Rear-

don and Peterson (2007) explored the relationship between person–envi-

ronment congruence, self-efficacy, and environmental identity and job sat-

isfaction in a multinational telecommunications corporation. They con-

cluded that self-efficacy was significantly related to job satisfaction. Self-
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efficacy is strongly linked with social cognitive theory because it is devel-

oped from external experiences and self-perception and has a strong im-

pact on human thought, motivation and action (Bandura, 1991).  

Similar to SCCT, SCT could provide information for the logistics industry 

about which environmental factors turn out to be supportive or barriers for 

a career choice in logistics. In addition, the behavioral factors could give an 

insight into which behavior or public appearance of the logistics industry 

would lead to an improvement in the image and, subsequently, to an in-

creasing interest in working in the logistics field. In terms of gamification, 

SCT could be used to verify whether observation of gamified actions are 

perceived as more likely to be replicated than non-gamified actions. 

3.4 Theory of reasoned action 

The theory of reasoned action by Fishbein and Ajzen (1975) describes the 

behavioral process in which attitudes and subjective norms determine an 

individual's intention to demonstrate a certain behavior. The attitude to-

wards a behavior is determined by the individual's belief on the likelihood 

of the behavior to generate the desired outcomes.  Subjective norms are a 

product of the consumer's perceived social desirability of the observed be-

havior and the motivation to meet the social requirements (Fishbein and 

Ajzen, 1975). 

Analysis of the respective studies from our theoretical framework showed 

that the TRA model is an appropriate choice to measure the influence of the 

attitude towards a profession and subjective norms on intention of career 

choice. Law (2010) used the TRA model to examine factors influencing the 

accounting student’s career choice in public accounting practices. He con-

cluded that his results support the TRA model and that intrinsic factors, 
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flexibility of career options, gender and parental influence had significant 

influence on the decision to choose a career in public accounting, while fi-

nancial rewards and high school accounting had no influence. Felton, 

Dimnik and Northey (1995) used the TRA model to examine the factors of 

student’s choice of a career in chartered accountancy. The study supports 

the TRA model and concludes that the students’ choice of a chartered ac-

countancy career depends on the attitude towards this profession, which 

in turn is determined by the expected outcomes. Most relevant outcomes 

of a career as a chartered accountant are long-term earning, advancement 

opportunities, variety in the work, chance to make a contribution and flex-

ibility of career options, which should be promoted by accounting recruit-

ers. Zhang, Rashid and Mohammed (2017) used the social norms variable 

from the TRA model as orientation for creating a simplified research frame-

work to measure parental factors on student’s career decision to enter the 

hospitality industry in China. 

The positive results of the studies indicate that the TRA model would be 

well suited to measure the influence of attitude towards logistics profes-

sions and social norms on intention of a career choice in the logistics field. 

An analysis of these variables could identify the causes of logistics’ image 

and could give insight into whether the reasons lie more in the expected 

outcomes when choosing a logistics job or the social environment of indi-

viduals. Results from this analysis could be used as guidance as to what the 

logistics industry should focus on in the future to attract skilled workers. In 

addition, the TRA model can be used to measure the impact of gamification 

on the attitude towards career choice. Gamification could be implemented 

as an influencing factor on the determinants of the attitude towards a lo-

gistics profession and subjective norms. 
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3.5 Self-determination theory 

The self-determination theory (SDT) by (Ryan and Deci, 2000a; 2000b) fo-

cuses on intrinsic motivation and the associated factors that cause a person 

to make decisions without external influence. SDT identifies autonomy, 

competence and relatedness as main factors for intrinsic motivation. Au-

tonomy is defined as an individual’s estimate of the extent to which the out-

come of actions can be determined and controlled. Competence means 

that the individual has goals and the skills to achieve them. Relatedness re-

fers to the feeling of being respected and cared for (Ryan and Deci, 2000a; 

2000b). 

Rosenkranz, Wang and Hu (2015) use SDT to identify the factors that moti-

vate and demotivate medical students to do research. They concluded that 

students with practical experience and research experience in group work 

have a more positive attitude towards research. Furthermore, the motiva-

tion to do research is especially associated with the following intrinsic mo-

tivators: confidence, clinical relevance and research as a social activity. SDT 

could also be used to identify and measure the factors of intrinsic motiva-

tion for logistics professions. Based on the findings, gamification could be 

used to positively influence these factors making the occupation more fun 

and interesting and to create relatedness with the job. 

3.6 Theory of vocational choice 

The Holland Codes (RIASEC) refer to Holland's (1997) theory of vocational 

choice. The term RIASEC refers to the initials of the six personality types: 

Realistic, investigative, artistic, social, enterprising and conventional. Hol-

land sees interests as basic personality orientations. Accordingly, the ca-
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reer choice is influenced by the individual's characteristics. The best fit be-

tween a person and a job is when the individual orientation is congruent 

with the orientation of the job. A good fit leads to higher job satisfaction, 

more career success and greater career development stability. (Holland, 

1997) 

Analysis from our body of literature revealed that RAISEC is frequently used 

to deter-mine the personality types for specific professions. Monson (2012) 

used RIASEC to identify the characteristics of dental hygienists. He con-

cluded that Holland’s six personality types can help students as a guide for 

their career choice. Perdue, Reardon and Peterson (2007) used RAISEC to 

evaluate the congruence between interests and job (person-environment 

congruence) of employees in a multinational telecommunications corpora-

tion. Against their expectations, person-environment congruence showed 

no significant relation to job satisfaction. They concluded that missed mod-

erating factors might be the reason for this result. Guthrie and Herman 

(1982) determined the relationship of vocational maturity with Holland’s 

theory of vocational choice. Therefore, they used RAISEC to identify the per-

sonality type of students enrolled in high- and mid-level programs in two 

post-secondary institutions. Results showed that congruency was signifi-

cantly related to vocational maturity. Laudeman and Griffeth (1978) tested 

the validity of the Holland codes by identifying the personality type of col-

lege students with the RAISEC model. Their results generally supported 

Holland's postulated personality typologies and value dimensions. 

The application of Holland's six personality types for the respective logis-

tics professions could give potential candidates information on whether 
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their own interests are congruent with the orientation of the job. In addi-

tion, the information could be used for the targeted search and recruitment 

of individuals with the desired characteristics. Gamification can be used to 

facilitate the identification of individual’s personality types and to compare 

them with the orientation of logistics jobs. 

4 Conclusion and further research 

In this paper, we analyzed the existing empirical literature about career 

choice theories. We found six appropriate theories that are suitable for in-

vestigating the effects of gamification on the image of the logistics sector. 

The six theories are (1) the social cognitive career theory (SCCT), (2) the 

technology acceptance model (TAM), (3) the social cognitive theory (SCT), 

(4) the theory of reasoned action (TRA), (5) the self-determination theory 

(SDT) and (6) Hollands' theory of career choice (RAISEC). The vast majority 

of the theories were applied in an educational context. 

SCCT is well-suited to investigating the reasons for skilled labor shortage in 

the logistics industry in detail. Furthermore, the model can easily be ex-

panded with additional factors, such as gamification, which could be im-

plemented as an influencing factor in learning experiences. TAM could be 

used to find out whether newly applied technologies are perceived as a sup-

port or a barrier, in terms of career decision making and to measure the im-

pact of gamification on the perceived ease of use of new technologies. As 

gamification has no direct impact on career choice in this theory, we rec-

ommend to combine TAM with other theories to measure the direct impact 

of gamification on the attitude towards career choice.  SCT could provide 
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information on which behavior or public appearance of the logistics indus-

try would improve the individual's interest in working in the logistics field. 

Furthermore, SCT could measure whether gamified actions are more likely 

to be replicated than non-gamified actions. TRA is also a suitable option to 

identify the causes of logistics’ image and could give insight into whether 

the reasons lie more in the expected outcomes when choosing a logistics 

job or the social environment of individuals. Additionally, the TRA model 

can be used to measure the impact of gamification on the determinants of 

the attitude towards a profession and subjective norms. SDT could be used 

to identify and measure the intrinsic motivators of logistics professions and 

the impact of gamification on these intrinsic factors. Holland’s six person-

ality types are well-suited to checking whether individuals' interests are 

congruent with the orientation of the job. Gamification can help to facilitate 

the identification of individual's personality types and to convey the work 

environment type of a profession. Furthermore, it can be tested if specific 

personality types show a more positive reaction on the use of gamification. 

Job sectors with these personality types should consider the implementa-

tion of game elements in the promotion of their specific profession. 

As with any research, ours has limitations. The literature review was limited 

to the Scopus database. While we are confident of the comprehensiveness 

of our literature search, it is possible that publications have been missed 

due to the lack of a listing in the database or due to indexing errors. 

Based on the identification of appropriate theories, the next step would be 

to develop metrics for measuring the respective constructs. We would sug-

gest beginning with multi-item scales that researchers can derive from ex-

isting research. Collecting empirical data in longitudinal studies, as claimed 
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by Nacke and Deterding (2017), to investigate how gamification influences 

people’s career choices would be the next step. With this paper, we hope to 

inspire the academic community to investigate gamification, particularly in 

a logistics career-oriented context. We would encourage this work to be 

considered as a starting point for conversations that re-think, re-contextu-

alize, and challenge new (career) theories for logistics. At the same time, 

this paper represents a deepening of the research within the gamification 

field in such a way that the topic of career choice is theoretically prepared 

for future research. 

We hope that the theoretical framework provided will serve as a basis for 

investigation of whether gamification can help to moderate existing barri-

ers before and during career choice, or if it can help to improve self-efficacy 

expectations. Furthermore, we would like to obtain further insights into 

whether gamification can add additional value to technologies which sup-

port career choice and if gamer types could be linked with Holland’s six per-

sonality types.  
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