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Abstract 

Peer-to-peer sharing platforms appear as a valid option to stop excessive 

consumerism. The success of a peer-to-peer sharing platform at Kungliga 

Tekniska Högskolan university mostly depends on the capability to 

comprehend the potential users’ motives for engagement. To investigate the 

relative significance of consumer motives for and against this platform, a 

theoretical model based on a comprehensive set of potential consumer 

motives was developed. The model was validated by employing a survey of 

325 participants. Findings suggest ecological sustainability, sense of 

belonging, trust in other users, and familiarity as the four most important 

drivers and prerequisites of platform attitude and process risk concerns as 

the main barrier. 

Moreover, attitude shows the most significant effect on behavioral intention 

and is slightly influenced by reasons of age, gender, type of participant, and 

school to which the participant belongs. Services in general and study 

materials appear as the items with the highest number of potential 

consumers and suppliers; while the free system proves to be the preferred 

system. Based on the findings, recommendations for future research and 

implementation of the peer-to-peer platform are suggested. 

 
 
Keywords: sharing economy; peer-to-peer sharing; model; survey; 

consumer behavior; survey research. 
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Sammanfattning 

 

Peer-to-peer-delningsplattformar visas som ett giltigt alternativ för att 

stoppa överdriven konsumtion. Framgången hos en peer-to-peer- 

delningsplattform vid Kungliga Tekniska Högskolan beror oftast på 

förmågan att förstå de potentiella användarnas motiv för engagemang. För 

att undersöka den relativa betydelsen av konsumentmotiv för och mot denna 

plattform, utvecklades en teoretisk modell baserad på en omfattande 

uppsättning potentiella konsumentmotiv. Modellen validerades genom att 

använda en undersökning av 325 deltagare. Resultat tyder på ekologisk 

hållbarhet, känsla av tillhörighet, förtroende för andra användare och 

förtrogenhet som de fyra viktigaste drivkrafterna och förutsättningarna för 

plattformshållning och processriskhänsyn som huvudbarriären. 

Vidare visar attityden den mest signifikanta effekten på beteendets avsikt och 

påverkas något av ålder, kön, typ av deltagare och skolan som deltagaren 

tillhör. Tjänster i allmänhet och läromedel förekommer som föremål med 

högsta möjliga potentiella konsumenter och leverantörer, medan det fria 

systemet visar sig vara det föredragna systemet. Baserat på resultaten, 

rekommenderas rekommendationer för framtida forskning och 

genomförande av peer-to-peer-plattformen 

 

 
Nyckelord: delning ekonomi; peer-to-peer-delning; modell; undersökning; 

konsumentbeteende; enkätundersökningar. 
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ACRONYMS AND ABBREVIATIONS 
 

 
 

ATT Attitude (measured under direct measurement) 

BI Behavioral intention 

EE Effort Expectancy 

ES Ecological Sustainability 

F Familiarity 

FB Financial Benefits 

KTH Kungliga Tekniska Högskolan 

PBC Perceived Behavioral Control 

PRC Process Risk Concerns 

PPS Peer-to-peer sharing 

P2P Peer-to-peer 

RS Resource Scarcity 

SE Social Experience 

SN Subjective norms 

SATT Attitude (measured under indirect measurement) 

SOB Sense Of Belonging 

TIO Trust In Others 

TPB Theory of Planned Behavior 

V Variety 



iv  

 

 
 

Table of Content 
 

 

ABSTRACT ...................................................................................................................... i 

SAMMANFATTNING ...................................................................................................ii 

ACRONYMS AND ABREVIATIONS ........................................................................ iii 

INTRODUCTION ........................................................................................................... 1 

1.1. Aim and objectives ................................................................................................. 2 

1.2. Delimitations ........................................................................................................... 2 

BACKGROUND .............................................................................................................. 3 

2.1. What is Sharing Economy? ..................................................................................... 3 

2.2. Understanding human behavior .............................................................................. 4 

2.3. The Theory of Planned Behavior ............................................................................ 5 

2.4. TPB in Practice and Limitation …… ..................................................................... 7 

METHODOLOGY .......................................................................................................... 8 

3.1. General .................................................................................................................... 8 

3.2. Population of interest .............................................................................................. 8 

3.2.1. Sample size ...................................................................................................... 9 

3.3. Establishment of the behavior under study ............................................................. 9 

3.3.1. Elicitation study ............................................................................................... 9 

3.4. Determination of constructs .................................................................................... 11 

3.4.1. 75% rule ........................................................................................................... 11 

3.4.2. Behavioral beliefs results – Elicitation study ................................................. 12 

3.4.3. Subjective norms – Elicitation study ............................................................. 11 

3.4.4. Perceived behavioral control – Elicitation study ........................................... 12 

3.4.5. Factors used in the quantitative survey .......................................................... 16 

3.5. Hypotheses development ...................................................................................... 17 



v 

 

3.5.1. Financial benefits ........................................................................................... 17 

3.5.2. Social experience ........................................................................................... 17 

3.5.3. Sense of belonging ......................................................................................... 18 

3.5.4. Ecological sustainability ................................................................................ 18 

3.5.5. Variety ............................................................................................................ 19 

3.5.6. Process risk concerns ..................................................................................... 19 

3.5.7. Resource scarcity ........................................................................................... 20 

3.5.8. Effort expectancy ........................................................................................... 20 

3.5.9. Familiarity ...................................................................................................... 20 

3.5.10. Trust in others .............................................................................................. 21 

3.5.11. Attitude ......................................................................................................... 21 

3.5.12. Subjective norms .......................................................................................... 21 

3.5.13. Perceived behavioral control ........................................................................ 22 

3.6. Multilinear regression models............................................................................... 22 

3.7. Pilot test and correction of the questionnaire ........................................................ 26 

3.7.1. Questionnaire design ...................................................................................... 27 

3.7.2. Sending of the questionnaire .......................................................................... 28 

3.8. Reliability – Model conditions.............................................................................. 29 

RESULTS AND ANALYSIS ........................................................................................ 30 

4.1. Number of answers – KTH Staff .......................................................................... 30 

4.2. Number of answers – KTH Students .................................................................... 30 

4.3. Demography of the participants ............................................................................ 30 

4.4. Model 1 ................................................................................................................. 30 

4.5. Model 2 ................................................................................................................. 32 

4.6. Model 3 ................................................................................................................. 34 

4.7. Model 4 ................................................................................................................. 36 

4.8. Hypotheses resume ............................................................................................... 37 

4.9. Demographic differences in the TPB constructs .................................................. 38 

4.9.1. Significant demographic differences in the BI .............................................. 39 

4.9.2. Significant demographic differences in the ATT/SATT ................................ 39 

4.9.3. Significant demographic differences in the SN.............................................. 40 

4.9.4. Significant demographic differences in the PBC ........................................... 40 



vi 

 

4.10. Desired products - Consumers ............................................................................ 40 

4.11. Desired products - Providers ............................................................................... 41 

4.12. Dual role users .................................................................................................... 42 

4.13. Preferred system ................................................................................................. 42 

4.14. Additional analysis ............................................................................................. 43 

CONCLUSIONS AND RECOMMENDATIONS ...................................................... 44 

REFERENCES .............................................................................................................. 46 

APPENDICES ............................................................................................................... 49 

Appendix A0: Qualitative Questionnaire ...................................................................... 49 

Appendix A1: Association of responses to factors ....................................................... 49 

Appendix A2: Survey introduction ............................................................................... 53 

Appendix B: Measurement items for students ............................................................. 54 

Appendix C: Measurement items for staff ................................................................... 55 

Appendix D: Mean values for TPB constructs ............................................................ 57 

Appendix E: Mean values for 10 factors ..................................................................... 57 

Appendix F: TPB constructs mean values discriminated by gender ........................... 58 

Appendix G: TPB constructs mean values discriminated by type of participant ........ 59 

Appendix H: TPB constructs mean values discriminated by age ................................ 60 

Appendix I: TPB constructs mean values discriminated by school ............................. 62 

Appendix J: Demographic information ....................................................................... 64 

Appendix K: KMO and Bartlett’s test ......................................................................... 66 

Appendix L: Harman’s single factor test ..................................................................... 67 

Appendix M: Convergent and discriminant validity ................................................... 69 

Appendix N: Assumptions verification – Model 1 ...................................................... 70 

Appendix O: Assumptions verification – Model 2 ...................................................... 71 

Appendix P: Assumptions verification – Model 3 ....................................................... 72 

Appendix Q: Assumptions verification – Model 4 ...................................................... 73 

Appendix R: Measures of association.......................................................................... 74 

Appendix S: Independent and MANOVA tests ........................................................... 75 

Appendix T: Welch and Brown-Forsythe tests ............................................................ 77 

Appendix U: Post-hoc tests .......................................................................................... 79 



vii 

 

List of Tables 

Table 3-1: Data of the participants of the elicitation study ............................................ 10 

Table 3-2: Advantages of having a PPS platform at KTH ............................................. 14 

Table 3-3: Disadvantages of having a PPS platform at KTH ......................................... 14 

Table 3-4: Most influential groups for students ............................................................. 15 

Table 3-5: Most influential groups for staff ................................................................... 16 

Table 3-6: Prerequisites for using a PPS platform at KTH ............................................ 16 

Table 3-7: Barriers for using a PPS economy platform at KTH ..................................... 17 

Table 3-8: Factors included in the quantitative survey ................................................... 18 

Table 3-9: Sent surveys classified in schools, number of recipients and date of sending 

.........................................................................................................................................28 

Table 4-1: Model 1 summary ......................................................................................... 31 

Table 4-2: Model 1 coefficients ...................................................................................... 31 

Table 4-3: Correlation between ATT, SN and PBC with BI .......................................... 31 

Table 4-4: Model 2 summary ......................................................................................... 32 

Table 4-5: Model 2 coefficients ...................................................................................... 33 

Table 4-6: Correlation between SATT, SN, and PBC with BI ....................................... 33 

Table 4-7: Model 3 summary ......................................................................................... 34 

Table 4-8: Model 3 coefficients ...................................................................................... 34 

Table 4-9: Correlation between nine independent variables and ATT ........................... 35 

Table 4-10: Model 4 summary ....................................................................................... 36 

Table 4-11: Model 4 coefficients .................................................................................... 36 

Table 4-12: Correlation between F, TIO, and PRC with PBC ....................................... 36 

Table 4-13: Hypotheses resume ..................................................................................... 37 

Table 4-14: Potential suppliers and consumers and difference between both groups .... 41 

Table A0-1: Interview questions ..................................................................................... 49 

Table A1-1: Advantages and associated factors ............................................................. 50 

Table A1-2: Disadvantages and associated factors ......................................................... 50 

Table A1-3: Prerequisites and associated factors ............................................................ 51 

Table A1-4: Barriers and associated factors ................................................................... 52 

Table B-1: Constructs and items – Students version ...................................................... 54 

Table C-1: Constructs and items – Staff version ............................................................ 55 



viii 

 

Table D-1: Mean values for TPB constructs .................................................................. 57 

Table E-1: Mean values for 10 factors ........................................................................... 57 

Table F-1: TPB constructs mean values discriminated by gender ................................. 58 

Table G-1: TPB constructs mean values discriminated by type of participant .............. 59 

Table H-1: TPB constructs mean values discriminated by age ...................................... 60 

Table I-1: TPB constructs mean values discriminated by school ................................... 62 

Table J-1: Demographic information - Age ................................................................... 64 

Table J-2: Demographic information – Type of participant .......................................... 65 

Table J-3: Demographic information - School ............................................................... 65 

Table J-4: Demographic information - Gender .............................................................. 66 

Table K-1: Factor analysis ............................................................................................. 66 

Table L-1: Harman’s single factor test ........................................................................... 67 

Table R-1: Measures of association between groups ..................................................... 74 

Table R-2: Effect size of age on the TPB constructs ...................................................... 74 

Table S-1: Independent test: TPB constructs vs type of participant ............................... 75 

Table S-2: Independent test: TPB constructs vs gender ................................................. 76 

Table S-3: MANOVA Table - Age ................................................................................ 76 

Table S-4: MANOVA Table - School ............................................................................ 77 

Table T-1: Welch and Brown-Forsythe tests for ATT – type of participant .................. 78 

Table T-2: Welch and Brown-Forsythe tests for PBC – gender .................................... 78 

Table T-3: Welch and Brown-Forsythe tests for TPB constructs – Age ........................ 78 

Table T-4: Welch and Brown-Forsythe tests for SN and PBC – School ....................... 79 

Table U-1: Post-hoc tests for group ages - ATT............................................................. 80 

Table U-2: Post-hoc tests for school – ATT, SATT and SN .......................................... 82 



ix  

List of Figures 
 

Figure 3-1: Model 1 – Conceptual model ...................................................................... 22 

Figure 3-2: Model 1 - TPB model using attitude under direct measurement ................. 23 

Figure 3-3: Model 2 - TPB model using attitude under direct measurement ................. 24 

Figure 3-4: Model 3 - Attitude model using attitude under direct measurement ........... 25 

Figure 3-5: Model 4 - TPB model using attitude under direct measurement ................. 26 

Figure N-1: Model 1 – Residual vs fitted values ............................................................ 70 

Figure N-2: Model 1 – Normal Q-Q plot ....................................................................... 70 

Figure O-1: Model 2 – Residual vs fitted values ............................................................ 71 

Figure O-2: Model 2 – Normal Q-Q plot ....................................................................... 71 

Figure P-1: Model 3 – Residual vs fitted values ............................................................ 71 

Figure P-2: Model 3 – Normal Q-Q plot ........................................................................ 71 

Figure Q-1: Model 4 – Residual vs fitted values ............................................................ 73 

 

Figure Q-2: Model 4 – Normal Q-Q plot ....................................................................... 73 



1 
 

 

1. INTRODUCTION 

KTH university has more than 10000 people among students and staff (KTH, 2018). Each year, 

these people need different study and work materials, such as books, manuals, workbooks. In 

many cases, various of these materials are used merely for a very short period of time to then 

be stored and not reused. Additionally, exchange students and professionals arrive year after 

year buying goods for a limited time, and after that, goods that are not sold, end up in the 

garbage. In this way, it does not seem sustainable to continue with the consumerist model of 

buying and selling materials every year for such a perennial use, when both students and staff 

could lend or donate items to those who need them. 

The university understands its environmental responsibility and the impact it generates, and 

therefore developed the KTH's Sustainable Development Objectives 2016-2020. Moreover, the 

university even recognizes itself as "a major consumer of goods and services" (KTH, 2016a; 

p. 07), for which it establishes sustainability objectives in purchasing and procurement. 

However, in the sustainability objectives, the word "consumption" appears only three times; all 

of them referred to "energy consumption." The word "sharing" does not appear on any 

occasion, and "share" appears in only two opportunities; one referring to energy and another 

referring to the percentage of people that go to the university in public transport and bicycle. 

Hence, the university does not contemplate, in any of its sustainability objectives, sharing 

strategies in order to reduce the excessive amount of consumption it generates directly or 

indirectly. 

In recent years, there has been a growing number of platforms that offer the possibility of 

exchange between private individuals (PwC, 2015). However, the latter does not necessarily 

involve success. While the triumph stories of trades between individuals are known, such as 

Couchsurfing and Airbnb, many other platforms fail to consolidate and end up in oblivion (Van 

Alstyne et al., 2016). In this way, before simply launching a platform, it becomes essential to 

understand what motivates people to participate in these platforms and what drives them away. 

Speaking exclusively of the exchange between private individuals through the internet, one 

enters into the domain of the "sharing economy." However, cataloging this concept in this way 

would be unfair and simplistic, since the concept seems to be framed by a large number of 

definitions in which there seems to be no agreement among authors. First, some authors speak 

of "collaborative consumption" (Bostman and Rogers, 2010) others of "access-based 

consumption" (Bardhi and Eckhart, 2012), some of "commercial sharing systems" (Lamberton 

and Rose, 2012) and finally others of "peer-to-peer sharing" (Hawlitshek et. al, 2018). 

Nevertheless, the present work focuses almost entirely on what is described as peer-to-peer 

sharing, whose concept is given by (Hawlitshek et. al, 2018) as transactions that are non- 

corporate, commercial, temporary, and tangible. It is essential to emphasize the "almost 

entirely" because the present work does include intangibles. Further details of the definition 

are offered in section 2. 

 

In order to understand why the students and staff of the university would be involved in this 

specific type of exchange, that is to say what are their motivations, barriers and prerequisites, 

a conceptual model based on the Theory of Planned Behavior is used (Ajzen, 1991). Under this 

conceptual model, a motive that drives or stops the execution of certain activity can be defined 

as a circumstance that awakes and integrates a person's behavior in relation to a particular 
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activity (Iso-Ahola, 1982). By performing an elicitation study, according to the 

recommendations established by (Francis et al., 2004), some reasons for and against the use of 

a peer-to-peer sharing platform were qualitatively determined. In addition, these reasons were 

then contrasted with similar studies and subsequently discriminated in quantity for its 

incorporation into a quantitative questionnaire. Once discriminated, hypotheses were 

established that related to these factors with attitudes, perceived behavioral control and 

behavioral intention. In this way, by possessing the quantitative results, it was possible to 

validate or not the hypotheses and answer each of the study questions. 
 

The remainder of this project is organized as follows: in Section 2, a definition of the PPS is 

provided and a description of the chosen conceptual model. Section 3 then presents the work 

methodology. On the other hand, Section 4 shows the results of the survey and its 

corresponding analysis. Finally, Section 5 concludes the work and presents recommendations. 
 

1.1) AIM AND OBJECTIVES 

The aim of this project is to investigate the market feasibility for a pee-to-peer sharing platform 

at KTH based on the Theory of Planned Behavior. The objectives are: 
 

i. To identify the type of products1 that KTH students and staff would be willing to provide 

and access; 

ii. To scrutinize the motives for and reasons against accessing and providing these; 
 

iii. To determine the preferred format of the platform, i.e. monetary transaction, a system 

of points (similar to bitcoins), subscription, free system or hybrid system. 

iv. To determine if there are significant differences in attitude, intention, subjective norms 

and perceived behavioral control between groups for reasons of age, gender or school to 

which the person belongs. 

This research yields descriptive and explanatory knowledge on the consumer potential for a 

peer-to-peer sharing platform at KTH, by determining which product groups KTH students and 

staff would be willing to share and why. 

1.2) DELIMITATIONS 

The present work is limited to conducting a market feasibility study using the Theory of 

Planned Behavior as a conceptual model. Therefore, legal, financial, and technical analyses for 

the realization of the platform are not contemplated. 
 

 

 

 

 

 

 

 

 

 
 

1 Here, a product is defined as a personal object (e.g. a bicycle, cloths, a watch), an asset (e.g. a car, a boat), 

space (e.g. an apartment) or services (e.g. cooking and language lessons, repairing, babysitting). 
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2. BACKGROUND 

The development of the internet has ostensibly modified the way in which we carry out the 

purchase of products and services. Thus, in recent years, we have observed the continuous 

growth of peer-to-peer networks and platforms, which basically gave rise to a new type of 

economy: the sharing economy. The latter refers to the activity of sharing, among private 

individuals, in order to get access to products and services through a public-based online service 

(Hamari et al., 2016). Uber and Airbnb are clear examples of sharing economy platforms (Slee, 

2015) and given their great growth and acceptance in the market, they seem to demonstrate that 

this new system is not only successful but is also here to stay. However, questions have been 

upraised in recent years regarding if it is possible to apply a successful sharing economy 

platform of several products and services (Frenken and Schor, 2017). 

2.1) WHAT IS PEER-TO-PEER SHARING? 

While the definition of sharing economy provided by Hamari, et al., (2016) seems to 

encompass the concept, reality shows that there is no unanimity when defining this 

phenomenon. Hence, not only the definitions of the concept itself vary, but there is no even 

unanimity when it comes to naming the concept. Thus, "sharing economy" can be transformed 

into "collaborative consumption” (Bostman and Rogers, 2010), “access-based economy" 

(Bardhi and Eckhart, 2012), or even "peer-to-peer sharing" (Hawlitschek et. al, 2018), without 

necessarily varying the definition in all cases. This large amount of variety at the time of 

naming the sharing economy seems to have its causes in the large range of possibilities that 

exist at the time of accessing, giving or sharing access to goods and services. In other words, 

the definitions may vary depending on whether there is money involved in the transaction, 

whether it is only about products, whether it also includes services, whether the exchange 

involves private companies, or whether it is exclusively agreements between private 

individuals. In this way, given this large number of possible permutations, the concept can 

become cumbersome and studies can become a difficult task. 

For what concerns the present work is framed within a particular type of sharing economy: 

peer-to-peer sharing (PPS). Hawlitschek et al., 2018 define the PPS as those non-corporate, 

commercial, temporary, and tangible transactions. However, the present work does include a 

broader concept of PPS, which includes conditions of lending, co-usage, volunteering, and 

servicing. In this way, the study frames the potential platform within the following 

characteristics: 

● Non-corporate: Exchanges would be made exclusively among private individuals, 

these being the students and staff of the university. 

● Commercial/Non-commercial: Exchanges could or could not imply a payment. Thus, 

transactions could be a pure exchange (a product for a product or a product for a 

service), for free or by payment. 

● Temporary: The transfer of the product is temporary, returning the same to the original 

owner after a given time; this being a short or medium term. The platform will not 

contemplate the transfer of ownership. 

● Tangible/Intangible: The platform will contemplate the possibility of having tangible 

and intangible products, therefore both products and services. 
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2.2) UNDERSTANDING HUMAN BEHAVIOR 

Various theories have been developed over the years to try to explain the behavior of the human 

being. However, it is essential to note that not all behavior can be categorized in the same way. 

For example, nobody finds it strange to understand that repetitive actions such as brushing teeth 

and eating breakfast do not seem to have the same causes as proposing marriage or traveling 

abroad. So, in order to try to explain behavior, it is a priority first to categorize it. As the present 

project seeks, among other things, the reasons for and against to provide and access products 

and services, it is crucial to understand what factors affect consumer behavior concerning 

consumption. 

One of the best-known models to explain why people consume is the "Rational Choice Model" 

(Homans, 1961). According to this model, consumers acquire products or services by analyzing 

individual costs and benefits of different decisions and end up finally choosing the selection 

that provides the highest net benefits (Jackson, 2005). Under this model, all consumption 

decisions are "rational"; that is, the person is fully aware and informed of the advantages and 

disadvantages of adopting behavior and does so through cognitive processes (Jackson, 2005). 

However, this model has undergone considerable scrutiny over the years. In the first place, it 

becomes challenging to establish cognitive processes at all times. Empirically, one can see how 

people tend to take mental shortcuts through the creation of routines and habits that make it 

difficult for a behavior to change, thus evading cognitive processes. Secondly, it is impossible 

to separate feelings from cognitive processes. The latter is easily observed in consumers who 

acquire a kind of affection towards a particular brand. Finally, consumer behavior often 

involves the consumer's values, which may differ from rational analysis. 

In order to have more holistic explanations to the "Rational Choice Model" emerged the 

theories called "adjusted expectancy-value theory." The simplest of them is the "Simple 

Expectancy-Value Attitude Theory"; which establishes that the behavior to consume an article 

is exclusively due to the expectations of the consumer respect of the article and the evaluation 

on the characteristics of the same (consumer's values) (Jackson, 2005). Under this model, the 

attitude of a person regarding an item is the summation of his/her beliefs about the 

characteristics of the item weighted his/her evaluations of those. The model has been used not 

only to explain attitudes but also to predict them. The problem with the model, however, is that 

it puts practically all the weight of behavior in the attitude, taking little account of the effect of 

society when it comes to consuming a product. 

In an attempt to have a much more qualitative model emerged the “Means-End Chain Theory” 

(Gutman, 1982). The model suggests that consumer behavior is based on the achievement of 

goals; that is, the consumer acquires items to fulfill personal objectives. The way to achieve 

these goals is related to the characteristics of the product. For example, a person can acquire 

white appliances because the white color implies cleaning and allows to observe easily when 

the objects are dirty or not. In addition to this, cleanliness is associated with health and well-

being. For this person, health and therefore well-being is a value appreciated, and acquiring 

white products favors the achievement of that goal. Hence, the model has a relationship with 

the "rational choice model" but also adds the consumer's values and their attitude in this regard. 

However, this model presents some drawbacks for its implementation. First, it requires 

laddering interviews which can be extremely time-consuming and secondly the predictive 

power of the model can be significantly compromised by several factors, such as lack of an 

established theoretical framework, sample features, data collection procedures, and analysis 

methods (Costa et al., 2004). 
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In order to solve these drawbacks, the Theory of Reasoned Action (Fishbein and Ajzen, 1975) 

appeared by increasing the expectancy-value structure of the rational choice model in several 

ways. The aforementioned theory is possibly one of the best known in the world of social 

sciences (Jackson, 2005) and states that the intention to perform the behavior is the key 

determinant of it. However, a behavioral intention, in turn, is subject to two antecedents that 

influence it. The first antecedent does not differ much from the models presented previously, 

and it is about the attitude towards the behavior. This attitude implies the thoughts associated 

with the behavior itself - for example, smoking is immoral - and the evaluation of the potential 

results of the behavior (for example, smoking will damage the lungs). However, the second 

antecedent, subjective norms, is the one that differs notably from the Simple Expectancy-Value 

theory. Years later, this theory would be updated by one that included a third factor, perceived 

behavioral control, and would become one of the most used in various contexts (Jackson, 2005). 

An explanation of the said model, together with its use in practice and its limitations, is 

presented in the following sections. 

 

2.3) THE THEORY OF PLANNED BEHAVIOR 

The theory of planned behavior (TPB) (Ajzen, 1991, 1985) is basically the Theory of Reasoned 

Action with one added construct. Unlike theories presented in the previous section, it states that 

behavior is the outcome of an explicit behavioral intention, which is influenced by three 

underlying aspects: the attitude of the subject towards a particular behavior, the subjective norm 

prevailing towards it and the perceived degree of control to perform the behavior. It is essential 

to mention that, concerning attitude, it can be classified into relative advantages, disadvantages, 

compatibility, and complexity (Taylor and Todd, 1995). 

As seen in the previous section, the attitude is the personal perception that a person has about 

something and can be positive, negative, or indifferent (Ajzen, 1991). However, under this 

model, the attitude of a person towards something is related to the advantages and disadvantages 

offered by that behavior, the compatibility with own values and the complexity of its execution. 

Applying these concepts to the behavior of adoption a technological platform, the relative 

advantages and disadvantages are the level of which the platform delivers benefits that replace 

those of its competitors or predecessors. There is a positive attitude as soon as the subject 

observes that the relative advantages overcome the relative disadvantages and the platform 

presents a more significant benefit than its predecessor or competitor — if there is one. 

Compatibility is the level of which the platform fits the actual beliefs, preceding experience, 

and up-to-date needs of the potential user (Shih and Fang, 2004). Finally, as the name implies, 

complexity refers to the level of which the platform is considered difficult to comprehend, learn, 

or execute (Taylor and Todd, 1995). In summary, it is the combination of all these factors that 

ends up determining the general attitude of the subject towards something. 

Subjective norms are strictly related to the unwritten rules of society. It refers to all those 

behaviors that, despite not being formally documented, the individual is aware that they are 

accepted or not and there is, therefore, a social burden to execute it or not (Ajzen, 1991). A 

classic example of subjective norms is usually the need to smoke or drink alcohol to be accepted 

in a group or to give the seat to older adults in public transport. It is through subjective norms 

that people perceive that influential people require them to employ or not a particular platform 

(Venkatesh et al., 2012). 

Finally, the perceived behavioral control refers to how easy or difficult it is to believe that one 
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cannot perform a behavior in the absence of prerequisites or the presence of barriers (Ajzen, 

1991). This construct can be extended into subcategories that enable conditions and 

effectiveness. Facilitations conditions imply the availability of resources necessary to execute 

a particular behavior. Controllability refers to accessibility and hence refers to access to money, 

time, or a particular technology (Shih and Fang, 2004). Efficacy refers to one own confidence 

to perform the behavior successfully in a given situation (Bandura, 1977). Therefore, perceived 

behavioral control includes factors that are prerequisites of the intention to use and conduct. It 

is important to emphasize that, when saying prerequisites, one does not refer to factors that 

would encourage people to act - as if it were a motivation for the behavior - but rather 

prerequisites that, if not present, would discourage the person to perform the behavior or make 

it much more difficult. 

Combining these three factors, attitude, subjective norms and perceived behavioral control, one 

can understand that the planned behavior of a person flourishes not only as a result of the 

intention, or as a consequence of one of these factors, but rather after the combination thereof. 

 

Take the purchase of a mobile phone as an example. Imagine someone that intends to change 

his mobile phone because his current mobile has fulfilled its useful life. It is likely that this 

person will end up changing his phone if: 

● This person has a favorable attitude about changing phones after a while; 

● His close group of friends considers that he should change the phone and they also do 

it every so often; 

● By changing the phone, he can do it for a similar one (which implies he will not have 

problems in having the same applications and keeping his contacts, photos, among 

others) and has the resources to change the phone. 

On the other hand, one cannot assure that the person will change his phone if one of the three 

factors is not favorable. Hence, one cannot be sure if the person will buy a new phone if: 

● The person considers that changing phones every two years is not right; 

● His friends tell him that it is not right and should wait; 

● The change would imply having to get used to a new phone and lose applications, 

photos or contacts. 

Similarly, using a peer-to-peer sharing platform falls perfectly within a planned behavior 

(Hawlitschek et. al, 2018) and, therefore, it is possible to predict the behavior of people 

knowing their intention, attitude, subjective norms and perceived behavioral control towards 

the platform. 
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2.4) TPB IN PRACTICE AND LIMITATIONS 

 

The TPB model has been broadly confirmed in an enormous variety of dissimilar contexts. A study 

conducted by Armitage and Conner (2001) revealed that that the model has been applied in more than 

150 different contexts, proven to be successful in many of them. Some of the contexts in which the 

model was successfully tested are addiction behaviors — such as smoking and alcohol consumption 

—, planned behaviors such as health screening attendance, breast examination, and food diet and 

consumer behavior such as internet use, gift- buying, savings, and consumer grievances. One of the 

most recent studies using the TPB model to determine consumption patterns for and against PPS 

platforms was carried out by Hawlitshek et al. (2018). In the mentioned work, the results show that 

attitude has the biggest effect on intention, relevant motives for and against the use PPS platforms 

were described, and suggestions for the implementation of PPS platforms were established. 

 

Despite the long and varied use of the TPB model in different contexts, the model is not without 

limitations and criticism. Some mention that the TPB model leaves important components of 

consumption outside the analysis. For example, factors such as the monotony of behavior (the routine) 

are exempt (Jackson, 2005). Additionally, normative values do not seem to be fully encompassed 

when considering attitude. This is important because some behaviors, among which the pro-

environmental ones stand out, seem to be based on personal norms rather than attitudes. In fact, socio-

psychological evidence shows that some behaviors are not influenced by attitude nor intention 

(Jackson, 2005). As if that were not enough, sometimes an inverse phenomenon occurs, where the 

intention ends up affecting the attitude. The theory also does not seem to contemplate changes in 

behavior due to exogenous factors either. For example, people can change their attitude and intention 

regarding recycling due to legal incentives or improvements in the collection system. In this way, 

people start recycling without having a positive attitude about it but, over time, the recycling behavior 

generates a positive attitude towards it (Jackson, 2005). 

 

To solve these limitations there are other theories that contemplate in a more holistic way the normative 

and moral aspects, and thus “pro such as the Norm-Activation Theory (Schwartz, 1977) or the Value-

Belief-Norm (Stern, 2000). In the Schwartz model, for example, it is contemplated that pro 

environmental or altruistic behavior appears when the person's morality is "activated" by means of 

four factors, among which are feelings of pride or anticipated guilt for the performance of the behavior 

(Schwartz, 1977). In Stern's model, behavior is also driven by morality; which force one to act in a 

certain way, but personal norms are activated when people think that violating a norm will have adverse 

effects on things they value (Stern, 2000). In this model, personal moral values are antecedents of 

attitude; aspect not contemplated in the TPB model. However, pretending in advance that the students 

or staff participation in PPS platforms is due to a pro-environmental or altruistic behavior is somewhat 

of a simplistic model, considering the large number of underlying reasons that may exist (see section 

3.4.5). Moreover, although several of these models can be integrated into the TPB model, there is little 

documentation regarding the methodology to be carried out (Jackson, 2005). Additionally, many of 

these models focus exclusively on consumer behavior, obviating the fact that, in PPS systems, a 

consumer can have a dual role (consumer-supplier). Therefore, this paper opts for the use of the TPB 

model due to having a clear and proven methodology in different contexts with successful results while 

considering the limitations mentioned in the previous paragraphs. 
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3.1) GENERAL 

3. METHODOLOGY 

Having selected the TPB model in order to obtain answers to the research questions, it was 

necessary to conduct interviews and carry out surveys. To do this, what is established in the 

manual of (Francis, et al., 2004) was followed, which establishes the methodology to be carried 

out for the development of surveys exclusively under the TPB model. In the manual mentioned 

above, it is clear that the construction of surveys, questionnaires, or interviews, requires 09 

well-differentiated phases. As for practicality, steps 3, 4, 5, and 6 of the manual became a single 

one, which was called "determination of constructs." The latter was done since, for the 

determination of advantages and disadvantages, most influential groups and barriers and 

opportunities, an elicitation study was performed, which in the end provided the constructs to 

be part of the quantitative survey. In this way, the work methodology is as follows: 

✓ Definition of the population of interest – Section 3.2 

✓ Establishment of the behavior under study – Section 3.3 

✓ Elicitation study – Section 3.3.1 

✓ Determination of constructs - Section 3.4 

✓ Hypotheses development – Section 3.5 

✓ Measurement of all constructs – Section 3.6 

✓ Pilot test and correction of the questionnaire – Section 3.7 

✓ Verification of reliability - General model considerations – Section 3.8 

3.2) POPULATION OF INTEREST 

Francis et al. (2004) do not establish obvious recommendations regarding the establishment of 

the population of interest to investigate. However, considering that the platform would 

potentially be used by students and staff of the university, it is logical to determine that they 

make up the study population. Thus, it becomes a priority to define precisely who is considered 

a student and who is considered university staff. 

Any student accepted and enrolled at KTH was considered part of the study, whether was a 

bachelor, master, or doctoral student. Students who are abroad performing exchange programs 

were also considered part of the study as long as they were duly registered at KTH. Students 

registered in other universities, who carry out exchange programs at KTH, regardless of the 

time, were part of the study population. Regarding the staff, any person with a permanent job 

and a designated salary, regardless of the work performed, was considered part of the study. 

Workers and researchers that perform exchange work at KTH, regardless of the time, were also 

included. On the other hand, the following group was not considered part of the study 

population: 

✓ People who hold talks, seminars, workshops, laboratories, as invited guests by KTH. 

✓ Former students and former employees, and therefore people who are no longer 

registered at the university or no longer have a working relationship with the same. 
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It is essential to mention that, the two groups mentioned above, were not part of the study not 

necessarily because in the future they could not use the platform, but because access to them 

was considered difficult (access to emails). 

3.2.1) SAMPLE SIZE 

According to the 2016 Annual Report of KTH, the university has approximately 13063 full- 

time students, 67% of whom are men and 33% are women (KTH, 2016b). In terms of 

employees, the university has 5178 employees - of which 3572 hold full-time positions - 

approximately 37% are women, and 63% are men. With a total population of 18241 people, 

the sample size of the project required at least 267 people for a confidence level of 90% and 

377 people for a confidence level of 95%. For multilinear regression models under the TPB 

model, it is reasonable to assume moderate effect size — i.e., adjusted R² of around .3 — which 

requires a sample of at least 160 people (Francis et al., 2004). 

3.3) ESTABLISHMENT OF THE BEHAVIOR UNDER STUDY 

Francis et al. (2004) propose some recommendations so that research becomes more practical, 

faster, and with smoother results to communicate. Among the recommendations, they 

emphasize that the behavior to be studied must be a behavior with a "yes" or "no" response, 

and that there is a varied interest among the population in carrying out the behavior to be 

investigated. Having determined the population to be studied, the predicted behavior to be 

studied was therefore established as the use of a peer-to-peer sharing platform at the university. 

It can be seen that the use or not of a sharing platform falls into both recommendations, 

considering that said behavior gives the answer "yes" or "no" and is variable between a 

population. Thus, with the population and behavior established, an elicitation study was carried 

out. 

3.3.1) ELICITATION STUDY 

Various authors have theorized the reasons why people decide to use or not use PPS platforms. 

However, in order to understand which of these reasons apply to the study population and if 

there is some other reason that is not among the collected in the literature review, an elicitation 

study was carried out. 

The definition of the sample size of the qualitative study depends to a large extent on the object 

of study, the specificity, the amount of related information, the type of dialogue to be carried 

out and the analysis to be carried out (Malterud et al., 2016). Although the size of the sample 

recommended by (Francis et al., 2004) was 25, it was decided to conclude with 15 interviews 

considering that after the interview number 12, saturation features began to be observed. In this 

way, a larger number could begin to show significant saturation and thus not provide any 

information power (Malterud et al., 2016). Besides, in order to have a sample as many as 

possible, it was decided to have a maximum of 4 people from the same school. The invitation 

to the elicitation study was made personally and digitally to various students and staff of the 

university during the sixth week of the year 2019. 

For the realization of the elicitation study, an incentive of free coffee and sweets was offered. 

At all times, participants were assured that their answers would be anonymous and only data 

such as gender, type of subject, and the school would be added. Finally, the elicitation study 

took place throughout week seven and eight of 2019, initiating the first interviews on February 

13th, 2019, and ending the last one on February 20th, 2019. Table 3-1 below shows data related 
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to the interviews conducted such as date, type of person interviewed, type of interview, among 

others. 
 

Participant 

number 

Interview 

date 

Interview 

type 

Student / 

Staff 

Gender 

(M/F) 

School 

1 13/02/2019 Person Student F ABE 

2 13/02/2019 Person Student F CBH 

3 13/02/2019 Person Student F ABE 

4 14/02/2019 Person Student M ABE 

5 14/02/2019 Person Student M EECS 

6 15/02/2019 Phone Staff F ITM 

7 15/02/2019 Person Student F ABE 

8 15/02/2019 Person Student F CBH 

9 15/02/2019 Phone Staff F ITM 

10 18/02/2019 Person Staff F ITM 

11 18/02/2019 Person Staff F ITM 

12 18/02/2019 Person Student M EECS 

13 19/02/2019 Phone Student M EECS 

14 21/02/2019 Phone Student M SES 

15 21/02/2019 Person Student M SES 

Table 3-1. Data of the participants of the elicitation study. 

Each of participants could clarify any doubt regarding the questions, but under no 

circumstances were they provided with examples of answers or how to answer the questions, 

thus avoiding to guide the answers towards one direction or another. Hence, people had 

absolute freedom to respond. A maximum time to answer the questions was not considered, 

but on average people needed 35 minutes to complete the questionnaire. In total, 40% of the 

interviewees were men and 60% women. 

In another point, the questionnaire (see Appendix A0) was sent to four people via mail, because 

they could not attend the personal session, and a phone interview was performed instead. The 

behavior established in section 2.3 was presented at the beginning of the questionnaire (see 

Appendix A0), in order to invalidate ambiguities (Francis et al., 2004). For this group of people, 

a maximum response period was not established, but 100% of the phone interviews were done 

within less than three days from the submission of the questionnaire. 
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3.4) DETERMINATION OF CONSTRUCTS 

As can be seen in Appendix A0, the questionnaire included nine well-marked questions. 

Questions 1 to 3 sought to determine the most frequent advantages and disadvantages in the 

performance of the behavior, questions 4 to 6 sought to most influential groups for the study 

population, while questions 7 to 9 sought to determine barriers or prerequisites regarding 

behavior (perceived behavioral control). Once all the answers were obtained, they were 

grouped according to similarity. In this way, advantages such as "help save the planet," 

"generate less environmental impacts" and "help the environment" were grouped under the 

same construct called "Ecological sustainability." The determination and denomination of the 

constructs were carried out following the terminology and definition used by (Hawlitschek et 

al., 2018). The responses and their association with different constructs can be seen in 

Appendix A1. In case of determining a construct not present in the literature, a denomination 

and following arbitrary definition were chosen. It should be clarified that even though all the 

answers were considered to create the constructs, not all the constructs were considered after 

taking the 75% rule from (Francis et al., 2004). 

3.4.1) 75% RULE 

The 75% rule states that, for the realization of indirect measurement, or a combination of direct 

and indirect measurement, one must necessarily take constructs that represent 75% of the 

behavioral beliefs, influential groups or prerequisites to perform a behavior (Francis et al., 

2004). For the realization of this cut, the constructs were ordered from highest to lowest 

according to the number of appearances in the interviews conducted. Thus, a construct that 

came up in 11 interviews was positioned before one named in 7. The latter was done exclusively 

for both attitude and subjective norms, considering that they would have a direct and indirect 

measurement in the quantitative survey. In the case of perceived behavioral control, this was 

done purely for informational purposes whose motives and results are shown in section 3.4.4. 

In this way, an order was made according to the number of appearances a construct had in the 

questions related to: 

a) the advantages and disadvantages (attitude); 

b) most influential groups (subjective norms) and; 

c) positive and negative factors (perceived behavioral control). 

It is worth to emphasize that, in the same interview, the same construct could be named both 

in the questions about advantages and disadvantages and in questions related to positive and 

negative factors. In such a case, an appearance for the advantages (or disadvantage according 

to the case) and one for positive or negative factor was counted. In case the participant 

expressed the same idea in two different ways, for example, as a positive factor and a negative 

factor, only one of the answers was counted to avoid double counting2.In case of a tie between 

constructs, those that fit within the observed in the literature were selected. 
 

 

 

 

 
 

2 Applies only to responses related to positive and negative factors. In case an interviewee gave advantages and 

disadvantages associated with the same construct, this was counted as an advantage and disadvantage. 
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3.4.2) BEHAVIORAL BELIEFS RESULTS - ELICITATION STUDY 

Once the association of factors similar to the same variable and the subsequent count of the 

number of times each variable appeared is concluded — Appendix A1 — the results are 

presented in Table 3-2 and 3-3 below. 
 

Advantages of having a sharing economy platform at KTH 

Factor / Motive Number of appearances 

SE 11 

ES 10 

FB 9 

SOB 8 

TIO 2 

A 2 

EE 2 

P 2 

DS 2 

V 1 

TOTAL 49 

Table 3-2. Advantages of having a PPS platform at KTH. 
 

Disadvantages of having a sharing economy platform at KTH 

Factor / Motive Number of appearances 

PRC 7 

EE 6 

RS 5 

TIO 3 

AC 2 

ES 1ú 

SOB 1 

PR 1 
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ITO 1 

OR 1 

TOTAL 28 

Table 3-3. Disadvantages of PPS platform at KTH. 

As can be seen in both Tables, a total of 16 factors related to the advantages and disadvantages 

of using a PPS platform at KTH were detected. The total number of occurrences of advantages 

was 49, while the number of disadvantages was 28, which shows that, on average, the 

participants named more advantages than disadvantages and a positive attitude towards the 

platform glimpsed. Considering the total number of appearances, and applying the 75% rule, 

the cut for the advantages was 38 and for the disadvantages 21. In this way, the first four 

advantages and disadvantages already contained approximately 75 % of the behavioral beliefs 

of the population. Thus, the four advantages and four disadvantages with the highest number 

of appearances were selected for the elaboration of outcomes evaluations questions. In this 

way, these factors are found in the quantitative survey under the heading of "Outcome 

Evaluations" (Appendix B and C) and are the following: 

● Advantages: SE, ES, FB, SOB, 

● Disadvantages: PRC, EE, RS, TIO 

It is essential to mention that the four advantages and four disadvantages coincide absolutely 

with the bibliographic compilation made by (Hawlitshek et al., 2018). Thus, the behavioral 

beliefs of the study population correspond to the bibliographic literature. 

3.4.3) SUBJECTIVE NORMS - ELICITATION STUDY 

Following the same methodology applied to 3.4.2, but considering the number of appearances 

of the power groups and making discrimination between most influential groups for students 

and KTH staff, the results obtained are presented below in Tables 3-4 and 3-5. 
 

Most influential for students 

Detected group Number of appearances 

Friends 8 

Teachers 8 

Classmates 7 

Exchange students 1 

Companies 1 

TOTAL 25 

  

Table 3-4. Most influential groups for students. 
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Most influential groups for staff 

Detected group Number of appearances 

Boss 3 

Head of Department 3 

University Board 3 

Finance Department 2 

Lawyers 2 

Senior people 1 

Researchers 1 

TOTAL 15 

Table 3-5. Most influential groups for KTH staff. 

Many influential groups were mentioned, appearing in total 25 times for the students and 16 

times for the KTH staff. However, the mentioned groups are different for both groups. 

Considering these differences, in the section related to the subjective norms in the quantitative 

survey, was decided to do one survey for students (Appendix B) and another for the KTH staff 

(Appendix C). After applying the 75% rule, the cut was 19 for the students and 11 for the staff. 

Thus, the first three influential groups for the students and the first four influential groups of 

the staff contained 75% of the mentions of the influential groups. However, in order to have 

the same number of questions for both groups, and avoid extending the length of the survey, it 

was decided to take only the first three groups for the KTH staff. In this way, the groups are: 

● Most influential groups for students: Friends, teachers, classmates. 

● Most influential groups for KTH staff: Boss, Head of Departments, University Board. 

Questions related to these groups can be found in the "Subjective norms 1 and 2" sections of 

the quantitative survey (Appendix B and C). 

3.4.4) PERCEIVED BEHAVIORAL CONTROL - ELICITATION STUDY 

Following the same methodology applied to 3.4.2 and 3.4.3, the results obtained for the 

perceived behavioral control are presented below in Tables 3-6 and 3-7. 
 

Prerequisites for using a sharing economy platform at KTH - Positive Factors 

Factor Number of appearances 

F 8 

TIO 6 

SE 6 
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V 5 

PRC 3 

SOB 2 

EI 2 

EA 1 

RS 1 

FU 1 

Table 3-6. Prerequisites for using a PPS platform at KTH. 
 

Barriers for using a sharing economy platform at KTH - Negative Factors 

Factor Number of appearances 

PRC 7 

EE 4 

RS 3 

ST 2 

F 2 

OR 2 

FU 2 

EA 1 

SM 1 

EI 1 

Table 3-7. Barriers for using a PPS economy platform at KTH. 

Although a total of 15 factors related to the prerequisites and barriers to use a peer-to-peer 

sharing platform at KTH were detected, for the perceived behavioral control, an indirect 

measurement was not applied in the quantitative questionnaire. In order to perform the indirect 

measurement, it is necessary to count on the frequency with which a prerequisite stops 

occurring, or a barrier takes place (Francis et al., 2004). Given that the platform is not yet in 

development, it is not possible to measure these aspects. In this way, despite having the 

prerequisites and barriers extracted in the interviews, it was not possible to measure the 

frequency of these. Therefore, it was not necessary to make the 75% rule for factor 

discrimination. However, in a purely informative way, it can be observed that, after the 75% 

rule, five prerequisites and five barriers were selected. The results are shown below: 

● Prerequisites: F, TIO, SE, V, EI 
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● Barriers: PRC, EE, RS, OR, FU. 

Here, seven out of the ten factors are present in the bibliographic review carried out by 

(Hawlitschek et al., 2018), except for the prerequisite of EI (external incentives) and the barriers 

of OR (own resources) and FU (freedom of use). The appearance of this prerequisite and these 

barriers may be because, given that it is a platform to be used in a specific place, and by specific 

users, the determination of prerequisites and obstacles became simpler for potential users. 

Therefore, even though the platform is not yet under operation, potential users were able to see 

what the minimum requirements to use the platform and the problems that the latter could bring. 

3.4.5) FACTORS USED IN THE QUANTITATIVE SURVEY 

Having discriminated factors in behavioral beliefs, subjective norms, and perceived behavioral 

control, the discrimination of the factors for their inclusion in the quantitative questionnaire as 

individual factors took place. After applying the 75% rule, all the factors were finally ordered 

according to the total number of occurrences, giving the following result presented in Table 3- 

8 below: 
 

Factor number Factor Total number of 

appearances 

Inclusion in 

quantitative survey 

(Yes / No) 

1 SE 17 Yes 

2 PRC 15 Yes 

3 TIO 12 Yes 

4 EA 12 Yes 

5 EE 12 Yes 

6 SOB 11 Yes 

7 F 10 Yes 

8 FB 9 Yes 

9 RS 9 Yes 

10 V 4 Yes 

11 AC 3 No 

12 OR 3 No 

13 EI 3 No 

14 FU 3 No 

15 A 2 No 
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16 P 2 No 

17 DS 2 No 

18 PR 1 No 

19 SM 1 No 

20 ITO 1 No 

Table 3-8. Factors included in the quantitative survey. 

They were taken 10 of 20 factors of arbitrary form, considering that a higher number of factors 

would extend the quantitative survey over the 15 minutes to complete it. However, it is essential 

to emphasize that the first ten factors coincide entirely with the factors collected by different 

authors (Hawlitschek et al., 2018). Additionally, according to studies carried out by 

(Hawlitschek et al., 2018), each of the ten reasons, except for RS, turned out to influential to 

use or not a PPS platform. 

3.5) HYPOTHESES DEVELOPMENT 

After the discrimination of the constructs and their establishment for the quantitative survey, 

hypotheses development was carried out in order to relate some constructs to attitude, 

subjective norms, or perceived behavioral control. 

3.5.1) FINANCIAL BENEFITS 

It is not surprising that one of the most repeated answer throughout the elicitation study was 

the financial benefits in the form of saving money. This obeys a simple reason, goods that are 

shared are usually cheaper than new goods. Regardless of the platform, this fact is observed 

empirically in different areas. A room in Airbnb costs on average less than a 5-star hotel room, 

a second-hand garment costs less than a new garment, and a carpool trip costs much less than 

the purchase of a car. In the particular case of KTH, this aspect seems to adapt completely to 

the interests of students and staff. The exchange of study materials, computers, clothes or other 

goods, presents a great financial advantage over the acquisition of these materials. 

In another point, the financial advantages show to be an important motivation when deciding 

to use a PPS platform according to different studies. They prove that economic factors drive 

the use of this type of platforms and therefore the positive attitude towards the PPS (Hamari et 

al., 2016) and the satisfaction that generates the obtained benefits (Guttentag et al., 2015). 

Given the empirical evidence, it is established as the first hypothesis: 

H1: Financial benefits have a positive impact on attitude towards PPS. 

3.5.2) SOCIAL EXPERIENCE 

Some interviewees remarked that the platform would allow users to have new social 

experiences that perhaps, without the platform, would not exist or access to them would be 

more difficult. Examples provided by the participants were varied, such as particular classes of 

software — MATLAB, R, SPSS —, or learning languages that are not very demanded. 

Whatever the case, many agreed that this social component would add great value to the 

platform. 
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The literature tells us that exchanges through PPS systems provide added value over the 

traditional purchase-sale system; a strengthening in interpersonal relationships, which in turn 

allows the development of new social experiences. Social interactions can appear in different 

ways, from a simple conversation of a few minutes to collaboration and friendship, and several 

studies show that when consumers make a purchase, they search, in certain situations, for social 

interactions. For example, according to authors such as Botsman and Rogers (2010) and 

Tussyadiah (2015), collaborative consumption originates due to considerable social 

conditioning factors such as the keenness to interact and establish friendships with others. 

Similarly, some studies found a relationship between the eagerness to use PPS platforms and 

the positive social effects they generate (Barnes and Mattsson, 2017, Oyedele and Simpson, 

2018). 

At another point, some PPS platforms such as Couchsurfing seem to demonstrate the relevance 

of social experience empirically. Thus, taking into account that despite not receiving any 

remuneration for offering their housing as accommodation, various tenants do so for the profits 

in social matters they receive such as cultural exchanges, talks, among others. Additionally, the 

platform mentioned above promotes the social advantages of the platform, such as "meet new 

people" and "stay with locals and meet travelers" (Couchsurfing, 2019). Considering the high 

value given in the interviews to the social experiences that the platform could offer, together 

with what was found in the literature, it is hypothesized that: 

H2: Social experience has a positive impact on attitude towards PPS. 

3.5.3) SENSE OF BELONGING 

Following with the social advantages, some interviewees gave to glimpse that the platform 

could improve the social relations in the campus and therefore improve the sense of belonging. 

The literature coincides with the interviewees; P2P can generate a sense of belonging among 

people with analogous ideology or that belong to a particular social group (Möhlmann, 2015). 

According to studies conducted by the PWC (2015), 80% of adults in the United States identify 

the SOB as a reward of a shared economy. 

Sense of Belonging (SOB) is the notion that one is part and fully integrated into a community 

to exchange or share (Guttentag et al., 2015). Moreover, Richardson, (2015) underlines the idea 

of integration among the members of a platform community and Möhlmann (2015) suggests 

that, in peer-to-peer car-sharing platforms, a SOB increases the consumer's intention to share 

cars continuously. 

It is suggested that: 

H3: Sense of belonging has a positive impact on attitude towards PPS. 

 

 
3.5.4) ECOLOGICAL SUSTAINABILITY 

According to studies conducted by Skjelvik et al. (2017), the sharing economy presents 

environmental advantages by extending the useful life of the products and thus reducing 

consumption and the generation of waste. These results apply to various items; being these car- 

sharing, tools, clothes, services, among others. The study even states that "sharing initiatives 

should be encouraged" at the policy level (Skjelvik et al., 2017; p. 69). However, even before 
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the completion of this study, several users of sharing economy platforms indicated that they 

considered the exchange platforms to be environmentally friendly (Pwc, 2015). Ecological 

Sustainability (ES) implies the preconception that PPS platforms are "green" and that those 

with an inclination towards environmental responsibility will show a favorable preference 

towards green acquisitions (Hamari et al., 2016). Indicated by Tussyidiah (2015), collaborative 

consumption can be a demonstration that the person has a behavior influenced by sustainability. 

In the interviews, a large number of participants considered that a PPS platform at KTH could 

provide significant environmental advantages, mainly due to the decrease in consumption. As 

ES seems to affect the attitude positively, it is established: 

H4: Ecological Sustainability (ES) has a positive impact on attitude towards PPS. 

3.5.5) VARIETY 

PPS can offer several advantages, being one of them a great variability of products and services. 

From car rental to Russian lessons and even accommodation on a paradisiacal island, the great 

variety of PPS seems to be a strength highly appreciated by users. Uber, for example, offers 

services in different categories, according to the level of luxury of the car in question. eBay, on 

the other hand, has a varied product catalog in which the user can find everything from 

household appliances to sports collectibles. The advantage of this diversity is that users can 

combine what is offered by different platforms for their benefit. Thus, for example, a user can 

rent a deluxe car today for an excursion to the coast and several tools next week for some 

renovations at the apartment (Balck et al., 2015). Besides, some users look for variety as a way 

to look for value (Kim et al. 2015). Guttentag et al. (2015) suggest that the disruption of Airbnb 

in the hosting market is primarily due to the notorious variety of advantages related with a stay 

in a lodging offered on the platform. 

It is not surprising that what was observed in the literature also became relevant in the 

elicitation study. In this way, one of the positive factors that the interviewees indicated as a 

prerequisite for using the platform was the possibility of having not only products, but also 

services. In addition to this, some interviewees stressed that the platform would become more 

attractive in case of having a wide variety of products and not just a minimal and specific 

catalog. All this need to a diverse option is included within the construct called Variety (V). 

Therefore: 

H5: Variety (VAR) has a positive impact on attitude towards PPS 

3.5.6) PROCESS RISK CONCERNS 

Like any product, service, or undertaking, a PPS platform is not immune to having problems, 

disadvantages or aspects considered detrimental by users. According to studies carried out by 

(Hooshmand, 2015), the PPS system usually goes hand in hand with more significant 

uncertainty, which in the end implies a greater perception of risks compared to the customary 

means of consumption. A product may not meet one's expectations; an accident may occur in 

the exchange process, the platform may present failures or inconveniences in the payment 

process, people can be untrustworthy, among others. As PPS functions between private 

individuals, both consumers and providers do not fully understand proficient business 

procedures. Possible concerns could relate to legality, or even responsibility in case of 

problems, among others (Belk, 2014). 
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All these aspects presented in the literature came to the surface during the interviews. A large 

percentage of the interviewees expressed concern about how they would solve problems - if 

any - and who would be responsible in case of severe problems such as damage or theft of 

items. Additionally, interviewees from KTH staff made clear their misgivings about the legal 

problems that the platform could cause to the university or the inconveniences that this could 

generate in the work environment in case of problems. 

Empirically, some studies show a positive correlation between the individual risk propensity 

and the attitude towards Airbnb (Hawlitschek et al., 2018). Additionally, a higher perception 

of risk is related to a lower sense of control. Being clearly shown as an obstacle when using a 

PPS platform, it is established the following: 

H6: Process Risk Concerns (PRC) have a) a negative impact on attitude towards PPS b) 

negative impact on perceived behavioral control 

3.5.7) RESOURCE SCARCITY 

Both students and staff of the university showed concern regarding the availability of the 

products or services and expressed that the shortage of them would be a negative factor that 

could affect their attitude towards the platform. This aspect, called Resource Scarcity (RS) in 

this paper, has been studied by several authors, who have identified the concern of not finding 

an available product or not finding it when needed as one of the barriers to the adoption of PPS. 

For example, Lamberton and Rose (2012) identified the perception of unavailability of a 

product or its scarcity as an obstacle to use PPS. Years later, Edbring et al. (2016) reflected that 

the unavailability of a product is a common concern among the members of a sharing economy 

platform. Hence, the need for a tool to perform an essential activity carries the associated risk 

of not being able to find the tool or find it but not be able to use it at the time that one needs. 

Given the information collected, it is established: 

H7: Resource scarcity (RS) has a negative impact on attitude towards PPS 

3.5.8) EFFORT EXPECTANCY 

A common perceived disadvantage of PPS platforms is the Effort Expectancy (EE); the notion 

that the PPS platforms demand effort to users. According to Edbring et al., (2016), users 

consider unpractical o disadvantageous to share when there is a considerable distance between 

users or when the need to plan is imperative. Besides, Lamberton and Rose (2012) describe 

effort concerning the technical issues inherent in car-sharing systems. Thus, some users 

consider quite demanding the fact of becoming familiar to a new car every ride. The 

interviewees did not overlook this aspect. Many expressed that they would think twice to use 

the platform in case they had to travel long distances, move heavy objects on their own or spend 

much time on the platform to get results. For what follows, it is established: 

H8: Effort Expectancy (EE) has a negative impact on attitude towards PPS 

3.5.9) FAMILIARITY 

Familiarity (F) refers to the concept that the user is accustomed with PPS platforms and its 

associated characteristics (Hawlitschek et. al, 2018). Lack of familiarity with these systems can 

have consequences for consumers, who may be unwilling to use the PPS if they cannot estimate 

different aspects such as costs, distance and time (Möhlmann, 2015). Additionally, a lack of 

familiarity is associated in turn with a higher perception of risk. Familiarization with PPS 
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platforms produces benefits for the consumer. By being familiars with the platform, consumers 

can reduce their perception of risk - since they minimize uncertainties - and can exploit the 

system to the maximum (Alba and Hutchinson, 1987). 

Familiarity is also, as could be seen in the interviews, a prerequisite for consumers when 

adopting a new technological platform. Thus, if they are not immediately familiar with the 

technology or the system, consumers have more significant difficulties when using the system 

and feel less able to control. Considering that familiarity usually is positively related to future 

intentions of use (the higher the familiarity, the greater the possibility of using a similar system 

in the future) and of the obtained in interviews, it is established that: 

H9a/b: Familiarity (F) has a positive impact on a) attitude towards PPS b) perceived 

behavioral control 

3.5.10) TRUST IN OTHERS 

Trust in others (TIO) consists of the idea that other people will behave as one expects them to 

act. In PPS platforms, in reality, trust goes beyond trust between consumers and suppliers. 

According to Hawlitschek et al. (2016), in exchange platforms, there is also confidence in the 

platform (for suppliers and consumers) and confidence in the product (for the consumer). 

However, in interviews, both students and staff members highlighted exclusively the 

importance of trust between members to use the platform and to feel safe using it. In this way, 

it is not surprising that this factor has appeared both as an advantage and as a prerequisite. 

Several years ago, Pavlou and Fygenson (2006) had already argued that trust in others not only 

reinforces the positive attitude but also reduces uncertainty. As expected, the higher the 

confidence, the higher the control capacity, and the lower the psychological barriers to 

participate in exchange activities (Pavlou and Fygenson, 2006). Hence: 

H10a/b: Trust in other users (TIO) has a positive impact on a) attitude towards PPS b) 

perceived behavioral control 

3.5.11) ATTITUDE 

As explained in section 2, in the planned behavior theory, there may be a disagreement between 

the attitude of consumers and their intention. The latter can easily be applied to the use of PPS 

platforms, including the potential KTH Sharing Platform, where users may have a different 

attitude towards the platform than their intention. As a consequence of this possible incongruity 

(Hamari et al., 2016) recommend measuring behavior and intention separately. Considering the 

significant influence that attitude has on behavioral intention (Ajzen, 1991), it is proposed: 

H11: Attitude has a positive influence on the behavioral intention to use PPS 

3.5.12) SUBJECTIVE NORMS 

It is not difficult to understand that social pressure, or what is considered right or wrong by 

society, can influence the attitude of a person towards a particular behavior. Numerous 

examples have been provided in the literature about the unwritten rules of society, which favor 

or impede an action (Ajzen, 1991), being a classic example of that the social burden in 

adolescents to smoke or drink alcohol. Analogously, the notion that the social environment 

promotes and appreciates the use of PPS has been studied (Bock et al., 2005; Kankanhalli et 

al., 2005). Therefore: 
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H12: Subjective norms have a positive influence on the intention to use PPS 

3.5.13) PERCEIVED BEHAVIORAL CONTROL 

Behavior control may be constrained due to internal or external aspects (Ajzen, 1985). In this 

way, it becomes a priority to understand that the perceived behavioral control becomes a 

determining factor of intention and real behavior (Ajzen, 1991). In other words, the more a 

person feels he/she has control over activity, the more likely he/she is to do it. The fact of 

having a perception of great degree of control translates into a more significant behavioral 

intention because the person anticipates fewer obstacles and successful results. Hence, it is 

established that: 

H13: Perceived behavioral control has a positive effect on the intention to use the KTH 

Sharing Platform 

3.6) MULTILINEAR REGRESSION MODELS 

Multilinear regressions under different models were run in the free software R Studio © version 

1.1.463. These models allow determining, for example, if there is a positive linear correlation 

between a factor X and a factor Y. If there is, the higher the value of X, the higher the value of 

Y. In addition to the verification of hypotheses, multilinear regressions allow seeing how much 

an independent variable influences a dependent variable. Thus, assuming that X and Y 

influence Z, it is possible to know how much each of them influences Z, and therefore to see 

which of them has more considerable influence. The general conceptual model can be seen in 

Figure 3-1 and each of the run models can be seen in the later figures. 

 

 
Figure 3-1. Conceptual model. 
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Figure 3-2. Model 1- TPB model using attitude under direct measurement. 
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Figure 3-3. Model 2 - TPB model using attitude under indirect measurement. 
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Figure 3-4. Model 3 - Attitude model. 
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Figure 3-5. Model 4 - PBC model 

3.7) PILOT TEST AND CORRECTION OF THE QUESTIONNAIRE 

A draft of the quantitative survey elaborated on Google Forms was mailed during the third 

week of March 2019 to seven of the fifteen elicitation study participants. They were asked not 

only to complete the questionnaire but also to provide feedback regarding its readability, 

length, difficulty to complete it, and any other general suggestion. The interviewees were given 

a response time of three days, of which 6 out of 7 participants were able to comply. One 

participant required two additional days, but his response was also taken. From the feedback 

of the participants, which were sent by email, it was possible to draw the following conclusions: 

● The average time to complete the questionnaire was 15 minutes 

● Some questions were very similar and could be ignored 

● There were no problems to understand the questions 

● Descriptions in some sections were unnecessary since the questions were self- 

explanatory 

● Minor typing errors were observed 

Seeing that it was possible to perform a combination of direct and indirect measurement of the 

advantages and disadvantages with only maintaining 8 of the 16 questions, it was decided to 

eliminate the section "behavioral beliefs - specific 1" of the questionnaire. In addition to this, 

it was decided to eliminate descriptions in some sections of the questionnaire, and typing errors 
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were corrected. The constructs F and V ended with a single question, while SE with two. After 

that, this new questionnaire was sent to the same participants to receive feedback. Given the 

fact that all participants determined that the new version was in order, it was determined that it 

would be sent to students and staff of the university (Appendices B and C). 

3.7.1) QUESTIONNAIRE DESIGN 

In this final version of the survey, a brief introduction is offered at the beginning explaining 

the scope and context of the survey (see Appendix A2). After this, the survey has questions 

related to the background of the participant, such as gender, age, nationality, and school to 

which the participant belongs. These questions are asked to make later discrimination of the 

results and to be able to carry out an analysis of the participant (Ajzen, 1991). Following this 

section are the ten consumer motives which are measured employing direct measurement, 

reflective, validated, and of multiple elements based on the existing literature. Each of these 

indicators was measured on seven-point Likert unipolar scale ranging from "strongly disagree" 

to "strongly agree.". 

In another point, the behavioral intention was measured in an identical way to the ten reasons, 

that is, on a seven-point Likert scale and by direct measurement. The attitude was measured by 

direct and indirect measurement. Direct measurement was done on a seven-point Likert scale, 

with four questions ranging from "totally disagree" to "totally agree." Indirect measurement 

consisted of taking eight of the ten reasons under direct measurement and combine the results 

with a bipolar Likert scale with eight questions containing outcome evaluations that ranged 

from "extremely undesirable" with a value of -3 to "extremely desirable" with a value of 3. 

Subjective norms were measured under indirect measurement using a bipolar Likert scale of 7 

points — ranging from -3 to +3 — with three questions that went from "strongly disagree" to 

"strongly agree" and using a unipolar Likert scale of 7 points with three questions from "not at 

all" to "very much." Finally, the perceived behavioral control was measured by direct 

measurement on a 7-point unipolar Likert scale with two questions ranging from "strongly 

disagree" to "strongly agree" on one hand and two questions from "easy" to "difficult" on the 

other. 

Finally, the last sections of the survey consisted of multiple-choice questions with pre- 

established answers and with the option of leaving a new answer as an alternative. This type of 

questions focused on the preference of the future users concerning products/services that they 

would like to have access to, products/services that they would like to offer and preferred 

platform system. Both the questionnaire for students and for the staff can be seen in Appendices 

B and C respectively. 

In general, in order to control the moods induced by the context of the element and other biases 

related to the context of the question, the blocks of elements for the predictor variables were 

presented in a completely random manner (Podsakoff et al., 2003). It should be noted that, 

initially, the marker variable method was applied to control the common method variance 

(CMV) by including a measure that is not linked to other factors and therefore has no 

correlation with the rest of the variables (Lindell and Whitney, 2001). In this sense, the popular 

method of "Blue Attitude" (Miller and Chiodo, 2008) was chosen because it is a standardized 

marker and has no relationship with another variable. However, the marker was adapted to a 7-

point unipolar Likert scale using the green color. This marker was intended to prove that 
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participants read the questionnaire carefully. Finally, this technique was discarded.3 Both the 

final survey for students and the survey for KTH staff can be seen in Appendices B and C. 

3.7.2) Sending of the questionnaire 

The final version of the survey was developed in the APSIS PRO software, through the creation 

of a corporate user through the collaboration of IVL for the purpose. The reason for the change, 

from Google Forms to this platform, was in the first place to have a more professional looking 

format. Secondly, the change was chosen because APSIS PRO provides additional statistical 

data, such as the number of people who started the questionnaire and did not finish it, and also 

facilitates the handling of statistical data. In the strictly related to the sending, the questionnaire 

was sent to the staff via email to the employees of the five schools and the University 

Administration. To obtain the emails, it was only necessary to enter the KTH website. In total, 

the survey was sent to 3504 recipients, distributed as shown in Table 3-9 below: 
 

School Date of sending Number of 

recipients 

% over the total of 

recipients 

ITM 04/16/19 531 15,15% 

ABE 04/17/19 650 18,55% 

CBH 04/17/19 813 23,20% 

EECS 04/18/19 712 20,32% 

ES 04/18/19 567 16,18% 

UA 04/24/19 231 06,59% 

Table 3-9. Sent surveys classified in schools, number of recipients and date of sending. 

Once the two weeks have passed since the first sending, on 04/29/19, a friendly reminder email 

was sent to each of the 3504 recipients. On the other hand, the case of students deserves a 

special mention, taking into account that their emails do not appear on the university website. 

After various contacts with the heads of the Communications Department of the various 

schools, the master coordinators of the schools and the student center - THS - it was not possible 

to reach a general agreement to obtain access to the student emails or to make them distribute 

the survey. In this regard, only ABE agreed to provide student emails, giving a total of 768 

emails. Additionally, CBH master coordinator agreed to send the survey link to a total of 284 

students. Therefore, the survey was sent to a total of 1052 students of ABE and CBH schools 

on 04/17/19 with a subsequent reminder on 04/29/19. Unfortunately, students of EECS, ES, 

and ITM did not access the survey, and therefore, they were not part of the study. In total, 

taking students and staff, 4556 people had access to the survey. 

Finally, it is essential to point out that the first sending of the survey to the ITM school was not 

taken into account for the final calculations. Unfortunately, they received a draft version of the 

survey — not the final one — and therefore their results were invalid. However, from the 

comments obtained by this group, it was decided to omit the marker variable technique from 

 
3 After sending the survey to the ITM school, it was decided to omit this technique because it gave undesired 

results as a high number of people abruptly ending the survey after this section. 
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the final version of the survey. The correct version was sent to this group with the reminder 

email on 04/29/19, and their results were considered. 

3.8) RELIABILITY – MODEL CONDITIONS 

KMO and Bartlett's test gave a meritorious result of .870 with significance level lower than 

.001, so it was possible to perform factor analysis. Harman's single test factor gave a total 

change in the variance of 29.10% after the extraction of a factor, a value well below the 

recommended 50% (Podsakoff et al., 2003). Therefore, it was determined that common bias 

was not a concern in the study. In another point, the internal consistency reliability (ICR) of 

the factors were all above the recommended minimum of .70 and therefore, demonstrating 

composite reliability (Nunnaly and Bernstein, 1994). The results of Harman's single test and 

the IRC's of each of the constructs can be seen in Appendix L. 

Convergent and discriminant validity tests showed that all square roots of all AVE values 

exceed their correlation with other constructs (Fornell-Larcker criterion) except for one. The 

problem occurs for the SOB and SE constructs, which converge to the same criterion. The latter 

can be explained due to the excessive similarity of SOB and SE and the fact that, since the PPS 

platform for the university is not in operation, the respondents were not able to establish a clear 

difference between both constructs. Whatever the case, it was decided to keep both constructs 

for the multilinear model of attitude (Model 3). Given the convergence of both constructs, it 

was expected that one of them had a non-standardized coefficient very close to 0 and a p-value 

considerably greater than .05, which was later checked in the model (see section 4.6). Except 

for the convergence, the smallest AVE occurs for PBC (AVE = .487) slightly below the 

conventional limit of .50. However, by eliminating items PBC1 and PBC2 to gain IRC and 

composite reliability, it was not possible to reach convergence after 25 interactions. Therefore, 

since the AVE value is slightly less than .50, but the composite reliability of the factor is more 

significant than .60 (CR = .78), the convergent validity of the construct was still adequate 

(Fornell and Larcker, 1981). 



30 
 

4. RESULTS AND ANALYSIS 

4.1) NUMBER OF ANSWERS - KTH STAFF 

A total of 312 responses was obtained, which represents 8.90% of the total number of recipients 

for the staff. A total of 730 people started the survey, and 418 did not finish it. Therefore, 

20.83% of the total recipients started the survey. After the internal consistency tests, 256 of the 

312 responses (82.05%) were considered as valid. Given the length of the survey, response rate 

(20.83%) and completion rate (42.74%) can be considered acceptable. As suggested by 

Armstrong and Overton (1977), the demography of early respondents and late respondents was 

compared in order to detect potential non-response bias. Given that no significant differences 

were found between the two groups; non-response bias was not a matter of consideration. 

4.2) NUMBER OF ANSWERS - STUDENTS 

A number of 75 responses was obtained, which represents 7.13% of the total number of 

recipients. A total of 154 people started the survey, and 79 did not finish it. Therefore, 14.64% 

of all recipients began the survey. After the internal consistency tests, 69 of the 75 responses 

(92%) were considered valid. Given the length of the survey, response rate (14.64%) and 

completion rate (48.70%) can be considered acceptable. Similar to the previous group, the 

demography of early respondents and late respondents was compared, and no significant 

differences were found (Armstrong and Overton, 1977). It is determined, as with the previous 

group, that non-response bias was not a matter of consideration. 

4.3) DEMOGRAPHY OF THE PARTICIPANTS 

A total of 325 valid responses were obtained after the internal consistency tests. Given the 

study population estimated at 18241 people - see section 3.2.1 - with a confidence level of 95%, 

a margin of error of +/- 5.39% was obtained. Differentiation of participants by gender, age, 

school, the continent of origin and type of participant - student or staff - can be seen in the 

Appendix J. 

Approximately 70.47% of the participants were between 20 and 39 years old, therefore mostly 

a young population. The type of the participant was mostly staff, comprising 78.8% of the total. 

In terms of gender, being a technical university, it is not surprising that 62.5% of the 

participants were male. Almost 40% of the participants belonged to the ABE school. This 

value, however, was expected since it is the school with the most significant number of 

recipients between students and staff. 

 

4.4) MODEL 1 

The variation in intention is moderate with R² = .395 and adjusted R² = .388. Therefore, 

approximately 39% of the variation of the intention in the study population can be explained 

merely by the attitude - under direct measurement - subjective norms and perceived behavioral 

control (see Table 4-1). The significance levels for each of the factors are below p = .05 (see 

Table 4-2), rejecting the null hypothesis and checking hypotheses H11 to H13. Therefore, it 

means that there is a statistically significant difference in the 95% range that the independent 

factors influence the dependent variable, all of which influence the behavioral intention 

positively. From the non-standardized coefficients, it can be observed that an increase of 1 
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point in the attitude generates an increase of .676 in the intention, thus producing the greatest 

increase among the factors. Looking at the Pearson correlation coefficients (Table 4-3), it can 

be seen that the correlation between attitude and intention is strong, while the correlation is 

moderate between the intention and the remaining two factors. Therefore, the result fits 

completely with previous similar studies, which indicate that attitude has a greater effect on 

intention (Hawlitschek et al., 2018). 
 

 

 

 

Model 

 

 

 

R 

 

 

 

 

 
R² 

 

 
Adjusted 

R² 

Std. 

Error of 

the 

Estimate 

 

 
Change 

Statistics 

    

     

R Square 

Change 

 

F 

Change 

 
 

df1 

 
 

df2 

 

Sig. F 

Change 

1 .628a
 .395 .389 1.06762 .395 69.731 3 321 .000 

a. Predictors: (Constant), PBC, SN, ATT 

b. Dependent Variable: BI 

Table 4-1. Model 1 summary 
 

Independent 

variables 

Unstandardized 

Coefficients 

Std. 

error 

Standardized 

coefficients 

t Significance 

(p-value) 

(Constant) .366 .406 
 

.900 .369 

ATT .676 .071 .475 9.535 .000 

SN .011 .004 .143 3.009 .003 

PBC .218 .066 .157 3.288 .001 

Table 4-2. Model 1 coefficients. 
 

Correlationsb
 

   
ATT 

 
PBC 

 
SN 

BI Pearson 

Correlation 

.592**
 .385**

 .368**
 

 Sig. (2- 

tailed) 

.000 .000 .000 
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Effect size Large Medium Medium 

**. Correlation is significant at the 0.01 level (2-tailed). 

b. Listwise N=325 

Table 4-3. Correlation between ATT, SN, and PBC with BI. 

At another point, when making a normal Q-Q plot, a normal distribution is observed. 

Additionally, in Appendix N, it can be observed how the model presents linearity. In this way, 

the model completes the requirements of a multilinear regression model by presenting linearity, 

being under a normal distribution, and not presenting multicollinearity among the independent 

variables. 

The model states that attitude, subjective norms, and perceived behavioral control have positive 

effects on the intention to use a peer-to-peer sharing platform at KTH. 

4.5) MODEL 2 

Applying the same model but using SATT instead of ATT, a slightly smaller R² is obtained (R² 

= .292) and therefore a smaller adjusted R² (adjusted R² = .286). In this way, approximately 

29% of the variation of the intention in the study population can be explained by the factors of 

SATT, SN, and PBC (see Table 4-4). Although this result is slightly lower than the ATT model, 

the significance levels for the factors in this model are not only below p = .05, but even below 

p = .01 (see Table 4-5). The latter implies the rejection of the null hypothesis, the verification 

of the hypothesis H11 to H13 and that the difference is statistically significant in the 99% range. 

Unlike the model with ATT, here an increase of 1 point in SATT generates an increase of only 

0.016 in intention. However, this is entirely understandable given that, unlike ATT whose 

ranges are from 1 to 7, SATT ranged from -168 to 168 and therefore an increase of 1 point in 

SATT is not as significant as an increase of 1 point in ATT. 
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Adjuste 

d R² 

Std. 

Error of 
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Estimate 

 

 
Change 

Statistics 

    

     

R Square 

Change 

 

F 

Change 

 
 

df1 

 
 

df2 

 

Sig. F 

Change 

2 .541a
 .292 .286 1.15428 .292 44.190 3 321 .000 

a. Predictors: (Constant), PBC, SATT, SN. 
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Table 4-4. Model 2 summary. 

 

Independent 

variables 

Unstandardized 

Coefficients 

Std. 

error 

Standardized 

coefficients 

t Significance 

(p-value) 

(Constant) 2.860 .353 
 

8.099 .000 

SATT .016 .003 .282 5.602 .000 

SN .016 .004 .208 4.110 .000 

PBC .360 .069 .259 5.224 .000 

Table 4-5. Model 2 coefficients. 

Under this model, the correlations of all the factors with the intention are moderate (see Table 

4-6). However, the SATT effect on the intention is slightly more significant than the rest. 

Similar to the previous model, a normal distribution is observed (Appendix O), linearity is 

checked (Appendix O), and multicollinearity is not observed between the independent 

variables. Therefore, all assumptions for a multilinear regression model are checked. Similar 

to the previous point, the model infers that the attitude, subjective norms and perceived 

behavioral control have positive effects on the intention to use a peer-to-peer sharing platform 

at KTH. 
 

Correlationsb
 

   
SATT 

 
PBC 

 
SN 

BI Pearson 

Correlation 

.412**
 .385**

 .368**
 

 Sig. (2- 

tailed) 

.000 .000 .000 

 Effect size Medium Medium Medium 

**. Correlation is significant at the 0.01 level (2-tailed). 

b. Listwise N=325 

Table 4-6. Correlation between SATT, SN, and PBC with BI. 

b. Dependent Variable: BI 
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4.6) MODEL 3 

For the ATT model as a dependent variable, an R² = .492 and an adjusted R² = .476 were 

obtained. Therefore, the ten independent factors explain approximately a 47.6% variation of 

the attitude. However, it is important to note that, looking at the Table of coefficients, the 

significance levels for FB and SE are above the limit p = .05 and therefore cannot check the 

hypotheses H1 and H2. In the case of SE, this was expected due to the convergence of validity 

with SOB. Therefore, the model should not have significant variations in case of only 

considering SOB and excluding SE. Thus, a new model was launched excluding SE and 

considering the remaining nine factors. Under this new model, R² remains unchanged = .492 

and adjusted R² presents a small variation of .02 (adjusted R² = .478). In this way, a variation 

of 47.8% of the attitude can be explained by the nine independent factors (see Table 4-7). 

Observing the Table of coefficients (Table 4-8), all the factors have a significance level lower 

than p = .05 except for FB. Therefore, hypotheses H3 to H10a are valid, and the H1 hypothesis is 

discarded under this model. 
 

 

 

 

Model 

 

 

 

R 

 

 

 

 

 
R² 

 

 
Adjuste 

d R² 

Std. 

Error of 

the 

Estimate 

 

 
Change 

Statistics 

    

     

R Square 

Change 

 

F 

Change 

 
 

df1 

 
 

df2 

 

Sig. F 

Change 

3 .702a
 .492 .478 .69395 .492 33.919 9 315 .000 

a. Predictors: (Constant), EE, SOB, F, PRC, V, RS, TIO, ES, FB. 

b. Dependent Variable: ATT 

Table 4-7. Model 3 summary, excluding SE. 
 

Independent 

variables 

Unstandardized 

Coefficients 

Std. 

error 

Standardized 

coefficients 

t Significance 

(p-value) 

(Constant) 2.076 .296 
 

7.005 0.000 

F .109 .023 .206 4.827 0.000 

TIO .151 .042 .166 3.583 0.000 

FB .046 .038 .065 1.230 0.220 

V .073 .035 .096 2.066 0.040 

PRC -.132 .033 -.176 -4.030 0.000 

RS .073 .036 .092 2.022 0.044 
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ES .187 .040 .244 4.712 0.000 

SOB .158 .036 .214 4.406 0.000 

EE -.088 .036 -.108 -2.434 0.015 

Table 4-8. Model 3 (excluding SE) coefficients. 

From the non-standardized coefficients — see Table 4-8 — most of the values of the 

coefficients are less than .2, resulting in no individual increase of 1 point of an independent 

factor produces an increase greater than .2 points in the attitude. The latter is something 

expected given the large number of constructs. On the other hand, observing the Pearson 

correlation Table - Table 4-9 - the most significant effect on attitude is produced by ES, 

followed by SOB and TIO. Hence, the three factors that have the most significant effect on the 

attitude of using a peer-to-peer sharing platform in the university are strongly linked with the 

environment, social relations, and trust. Hence, this fits entirely with Hawlitshek et al., (2018) 

studies. In another equally important point, the EE and PRC factors present negative non- 

standardized coefficients and values of p less than p = .05. Thus, there is significant statistical 

evidence that they have a negative impact on attitude. 
 

Correlationsc
 

   
ATT 

 
ES 

 
SOB 

 
TIO 

 
V 

 
F 

 
PRC 

 
EE 

 
RS 

ATT Pearson 

Correlation 

1 .519**
 .478**

 .407**
 .359**

 .358**
 -.266**

 -.068 .45 

 Sig. (2-tailed)  .000 .000 .000 .000 .000 .000 .222 .414 

 Effect size  Large Medium Medium Medium Medium Small - - 

**. Correlation is significant at the 0.01 level (2-tailed). 

c. Listwise N=325 

Table 4-9. Correlation between nine independent variables and ATT. 

RS deserves a special mention because it presents a positive non-standardized coefficient, 

contradicting the H7 hypothesis entirely. However, this value must be observed more carefully. 

First, the non-standardized coefficient shows a value very close to 0 (coef = .073) and a p-value 

close to the limit of .05 (p = .044). Additionally, the value of p for the Pearson correlation - 

Table XIX - shows a correlation that is not statistically significant (p = .414). Therefore, the 

construct has no significant effects on the attitude, and the model does not suffer variations 

after the elimination of this construct (R² = .486 and adjusted R² = .473 with a p-value less than 
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.001). In this way, the null hypothesis for H7 is accepted and RS does not affect the attitude 

under the model with ATT under direct measurement. 

In general, the model presents linearity, normal distribution, and does not present 

multicollinearity (Appendix P). Therefore, the assumptions for a multilinear regression model 

are checked. 

4.7) MODEL 4 

The PBC model presents a remarkably low R² = .13 and adjusted R² = .12. In this way, only 

12% of the variation of the perceived behavioral control is explained by the constructs of F, 

TIO, and PRC (Table 4-10). From the non-standardized coefficients, a negative value is 

observed for PRC and positive values for F and TIO. The largest absolute increases are for 

PRC and F, whose increases in a value of 1 produce absolute increases of .2 and .12 in the PBC 

respectively. Since the significance is less than p = .05 for F and PRC, it is possible to validate 

the hypotheses H9b and H6b. In the case of TIO, the significance is notoriously high (p = .303) 

and therefore, it is not possible to reject the null hypothesis, and the hypothesis H10b is 

considered invalid. Pearson's correlation coefficients speak of moderate and statistically 

significant correlations for F and PRC with PCC values = .24 and -.28 respectively (Table 4- 

12). 
 

 

 

 

Model 

 

 

 

R 

 

 

 

 

 
R² 

 

 
Adjusted 

R² 

Std. 

Error of 

the 

Estimate 

 

 
Change 

Statistics 

    

     

R Square 

Change 

 

F 

Change 

 
 

df

1 

 
 

df2 

 

Sig. F 

Change 

4 .36a
 .131 .123 .919 .131 16.16 3 321 .000 

a. Predictors: (Constant), F, TIO, PRC. 

b. Dependent Variable: PBC 

Table 4-10. Model 4 summary 
 

Independent 

variables 

Unstandardized 

Coefficients 

Std. 

error 

Standardized 

coefficients 

t Significance 

(p-value) 

(Constant) 5.061 .310 
 

16.335 .000 

F .118 .028 .220 4.157 .000 

TIO .050 .049 .050 1.031 .303 

PRC -.199 .040 -.259 -4.972 .000 

Table 4-11. Model 4 coefficients. 
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Correlationsb
 

   
F 

 
TIO 

 
PRC 

PBC Pearson 

Correlation 

.240**
 .108 -.280**

 

 Sig. (2- 

tailed) 

.000 .085 .000 

 Effect size Small - Small 

**. Correlation is significant at the 0.01 level (2-tailed). 

b. Listwise N=325 

Table 4-12. Correlation between F, TIO, and PRC with PBC. 

From the results of the model, a series of analyzes can be performed. First, the model presents 

the lowest adjusted R² of all. This is not only due to having a smaller number of independent 

variables but also because the PBC construct is the most difficult to measure for a behavior that 

is not currently in operation. In this way, participants found it very difficult to determine 

whether or not they could have complete control of the platform regardless of the circumstances 

that might occur, because a) these circumstances can be several b) determine how they would 

act demands an association to a similar platform, and that varies among a population. In this 

way, unlike a platform already in operation, the level of uncertainty is high, which translates 

into a low R². 

4.8) HYPOTHESES RESUME 

From the various results under the 4 models, a summary of the results for each one of the 

formulated hypotheses is presented below. 
 

Hypothesis number Hypothesis 

description 

Result Result description 

H1 FB have a positive 

influence on attitude 

p-value > .05 FB don’t influence 

the attitude towards 

a PPS platform at 

KTH 

H2 SE has a positive 

influence on attitude 

Not tested Hypothesis not 

tested due to 

convergence. 

Presumably it 
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influences the 

attitude positively. 

H3 SOB has a positive 

influence on attitude 

p-value < .05 SOB influences the 

attitude positively. 

H4 ES has a positive 

influence on attitude 

p-value < .05 ES influences the 

attitude positively 

H5 V has a positive 

influence on attitude 

p-value < .05 V influences the 

attitude positively. 

H6a PRC have a negative 

influence on attitude 

p-value < .05 PRC influences the 

attitude negatively 

H6b PRC have a negative 

influence on PBC 

p-value < .05 PRC influences the 

PBC 

H7 RS has a negative 

influence on attitude 
p-value ≈ .05 RS does not 

influence the attitude 

H8 EE has a negative 

influence on attitude 

p-value < .05 EE influences the 

attitude negatively, 

but the effect is 

insignificant 

H9a F has a positive 

influence on attitude 

p-value < .05 F influences the 

attitude positively 

H9b F has positive 

influence on PBC 

p-value < .05 F influences the PBC 

positively 

H10a TIO has a positive 

influence on attitude 

p-value < .05 TIO influences the 

attitude positively 

H10b TIO has a positive 

influence on PBC 

p-value < .05 TIO does not 

influence the PBC 

H11 Attitude has a 

positive influence on 

behavioral intention 

p-value > .05 ATT/SATT 

influences the 

behavioral intention 

positively 

H12 SN have a positive 

influence on 

behavioral intention 

p-value < .05 SN influence the 

behavioral intention 

positively 

H13 PBC has a positive 

influence on 

behavioral intention 

p-value < .05 PBC influences the 

behavioral intention 

positively 

Table 4-13. Hypotheses resume. 
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4.9) DEMOGRAPHIC DIFFERENCES IN THE TPB CONSTRUCTS 

In order to establish whether there are significant differences for each of the TPB model 

constructs for reasons of gender, age, school and type of participant, independent two-tailed 

tests were performed - for independent variables with two groups as gender and type of 

participant - and one-way MANOVA tests for independent variables with three or more groups 

such as age and school. For all cases, Levene tests were first performed for equality of 

variances, in order to determine the homogeneity of the variances. In case of obtaining 

significant results in the Levene test - and in independent 2-tailed tests or MANOVA - Welch 

and Brown-Forsythe tests were performed to determine the validity of the p-value. 

4.9.1) SIGNIFICANT DEMOGRAPHIC DIFFERENCES IN THE BI 

The results show that behavioral intention does not present statistically significant differences 

for school reasons, but it does for reasons of gender, age, and type of participant. Nevertheless, 

the effects of these variables are not significant with small Partial ETA squared values of η² = 

.012 for the type of participant and η² = .020 for gender and a small negative Spearman 

correlation of rs = -.212 for reasons of age (see Appendix R). From the latter, it can be 

understood that the older the participant, the less the intention to use the PPS platform. 

However, the results of the intention for the groups of 55-59 and 60+ years are still positive. In 

terms of gender and type of participant, slightly higher values are found in women and students, 

respectively. In summary, although the intention presents variations for reasons of age, gender 

or type of participant, the effects of these are not large enough and the intention is positive 

regardless of each of the mentioned factors. 

4.9.2) SIGNIFICANT DEMOGRAPHIC DIFFERENCES IN THE ATT/SATT 

The results show that the attitude presents significant differences for reasons of gender, age, 

school, and type of participant. However, the effects of these independent variables are not very 

significant, with small Partial ETA squared values below .09 for gender, type of participant, 

and school. In this way, higher values of ATT / SATT are seen in women, students, and 

participants of the ABE school, respectively. 

Spearman's correlation for attitude and age speaks of a negative and almost moderate 

correlation (rs = -.256). In this way, the older the person gets, the smaller the attitude becomes 

towards the PPS platform. This result is consistent with studies conducted (Van Liere and 

Dunlap, 1980). By performing an ANOVA test, but taking now the factors that influence the 

attitude, it is observed that the significant differences are found in F, FB, and ES. These 

constructs also show negative correlations and indicate that the older the person gets, on 

average, the less familiar with the PPS platform becomes and considers less feasible that the 

platform could bring economic benefits or be environmentally friendly. It is important to 

highlight "less feasible," considering that the results for the groups of 50 and over continue to 

be positive in terms of attitude. 

Performing post-hoc tests, applying the Games Howell method for samples with different sizes, 

it was observed that the main significant differences are among the youngest age groups - 20- 

24 and 25-29 years old - and the oldest age groups, i.e., 55-59 and 60+ years old. It is essential 

to clarify that, with indirect measurement, significant differences only appeared in gender, type 

of participant, and school. However, there are no significant differences between age groups 

under this measurement. From this, it can be inferred that, despite there being differences under 
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direct measurement, after the combination of the behavioral beliefs with the outcome 

evaluations, the final results did not show significant differences. 

Partial ETA squared values, Spearman's correlations results and post-hoc test are in 

Appendices R, S, T, U and V. 

 
4.9.3) SIGNIFICANT DEMOGRAPHIC DIFFERENCES IN THE SN 

Subjective norms present significant differences due to age and type of participant, while no 

differences were observed for reasons of gender or school. It should be clarified that, since the 

Levene test with age as an independent variable gave a significance value lower than .05, Welch 

and Brown-Forsythe tests were applied, obtaining a p-value lower than .05 and thus 

demonstrating a significant statistical difference in the 95% range. Similar to the previous point, 

the effects of these differences are small or moderate. Partial ETA squared is less than .09 in 

both cases with η² = .023 for the type of participant and the Spearman coefficient has a small 

value for age with rs = -.243. Significant differences between participant types were expected, 

considering that the most influential groups of both groups are different (see section 3.4.3). The 

results in the age groups, however, deserve a different interpretation. As the Spearman 

coefficient shows to be negative and moderate, it can be inferred that the older the person, the 

less the influence from the influential group to use the PPS platform. 

Observing the results after the application of post-hoc tests, it can again be seen that the 

significant differences are between the two younger groups — 20-24 and 25-29 years — and 

the two oldest — 55-59 and 60+ years —, these differences can be explained for generational 

reasons; having the young people a greater social acceptance towards the PPS platforms and 

therefore more positive influence. 

Partial ETA squared values, Spearman's correlations results and post-hoc test are in Appendices 

R, S, T, U and V. 

4.9.4) SIGNIFICANT DEMOGRAPHIC DIFFERENCES IN THE PBC 

It is not surprising that the construct with the least significant demographic differences is the 

PBC. As explained in section 4.8, since the platform is not in operation, the different groups 

gave statistically similar answers. However, it is possible to observe significant differences due 

to gender in a 95% confidence level, obtaining a p-value lower than p = .05 in the Levene test 

and also in the Welch and Brown-Forsythe tests. The effects of this difference, however, are 

insignificant, obtaining a value of η² = .016. In this way, although women present higher values 

of PBC, it can be established that, for the PBC construct, there are no significant demographic 

differences of consideration. 

Partial ETA squared values, Spearman's correlations results and post-hoc test are in Appendices 

R, S, T, U and V. 

4.10) DESIRED PRODUCTS - CONSUMERS 

Services in general are the most desired product among the study population. In total, 251 out 

of 325 people (77.23%) said they were interested in having access to this kind of products. 

Closely in second place appears study materials with 225 people (69,23%). Leisure items and 

tools were virtually tied, with the first with 214 people (65,85%) and the second with 212 
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people (65,23%). Accommodation appears only in fifth place with 194 people (59,69%). Very 

lagging appear car-sharing and food, which only had 136 people (41.84%) and 83 people 

(25.54%) respectively. In this way, it can be inferred that these last two products do not interest 

the study population, and its incorporation into the platform would not be advisable. 

Contrasting staff and students, it is observed that car-sharing and food are not a priority for 

neither of them, and they are equally not interested in having access to them. The ordering from 

the first to the fourth desired product vary slightly between both groups, being study materials 

the most desired product for the students, while for the staff are the services in general. 

4.11) DESIRED PRODUCTS - PROVIDERS 

In PPS platforms, there is usually a higher number of people interested in acquiring products 

than in supplying them (Hawlitschek et al., 2018) thus having a higher demand for the offer. 

The results of this project are not different, considering that the number of people interested in 

providing - in each of the items - is less than the number of people interested in having access 

to them. The most significant differences are seen in products that are difficult to access, such 

as accommodation and cars. Thus, only 70 (21.54% of the total number of respondents) were 

interested in providing accommodation - versus 194 who were interested in having access - and 

29 (8.92%) in providing cars for car-sharing (versus 136 that showed interest in having access 

to said service). In this way, considering the disproportionate difference between consumers 

and providers, it would not be prudent to include the hosting service on the platform at the 

beginning, considering that it could give users uneasiness. 

The product with the most significant number of possible suppliers was services in general with 

210 people (64.65%). The latter is consistent because services such as language classes, school 

help, or cooking classes, have almost no barriers to be provided since they only require the 

knowledge of the provider. Besides, by not involving the inherent risks of products such as 

theft, damage, or damage, it is expected to have a higher number of potential bidders. On the 

other hand, in second place was study materials with 189 people (58.15%), showing a large 

number of bidders for a large number of plaintiffs seen in the previous section. Finally, leisure 

items and tools tied in third place with precisely 164 people each (50.46%). 

Contrasting students and staff, the results are similar to those shown in the previous section. 

Students are interested in providing study materials and services - first and second place 

respectively - while the staff preferred services and then study materials. Both groups showed 

little interest in providing car-sharing, occupying the last place in both groups. A curious fact 

is that both groups have an almost identical interest in providing food and accommodation. 

Twenty students showed interest in providing housing and 18 in providing food. In the case of 

the staff, the numbers were 50 and 52 respectively. 

More details about the potential suppliers can be seen in the Table below: 
 

Item 

number 

Description Number of 

potential 

providers (PP) 

Number of 

potential 

consumers 

(PC) 

% Difference 

(PP - PC) / PC 

1 Services in general 210 251 -16.33% 
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2 Study materials 189 225 -16% 

3 Leisure items 164 214 - 23.36% 

4 Tools 164 212 -16.33% 

5 Accommodation 70 194 -63.92% 

6 Food 70 83 - 15.66% 

7 Car-sharing 29 136 -78.68% 

Table 4-14. Potential suppliers and consumers, and difference between both groups. 

4.12) DUAL ROLE USERS 

One of the essential aspects of peer-to-peer platforms is the consumer-provider duality; that is, 

those users who not only have access to the products but also provide them. As seen in the 

previous section, there is a noticeable difference between supply and demand in some products. 

Considering that peer-to-peer platforms are managed between private individuals, a strictly a 

provider cannot satisfy all the demand, be it due to logistical or financial incapacity - since it 

is not a factory or industry - or simply because its ultimate goal is not profit. In this way, more 

than trying to have a higher number of suppliers to meet the demand, the most favorable thing 

for the system is to have a higher number of users with a dual role. 

Services appear again in the first place, with 163 people demonstrating an interest in accessing 

and providing services. This number represents 77.62% of the total number of service providers 

and 64.94% of the total number of service consumers. Secondly, study materials appear again 

with 140 people with dual roles, representing 74.07% of the suppliers and 62.22%. These two 

items; services and study materials, would be fundamental in the early stages of the platform, 

since they have a large number of users with a dual role. 

4.13) PREFERRED SYSTEM 

One hundred sixty-eight people (51.69%) opted for the free system; that is, a system in which 

the provider determines the form of payment; which can be monetary, by points, free of charge 

or through a pure exchange - such as service by service, product by product or a combination 

of these. However, the free system is undoubtedly the system with the most significant design 

difficulties, due to accepting practically any form of payment. In second place - with 122 people 

(37.54%) - the hybrid system appeared; the system that accepts to pay for the exchange both in 

cash and with points. Under this system, both supplier and consumer earn points through the 

provision or consumption of an item, points that later can be used instead of cash. This system 

has significant advantages over the free system. First, its design is ostensibly easier to 

implement. Second, the points become more relevant in this system because they can always 

be used instead of cash. Third, the system can also cover a free exchange. For this, it would 

only be enough for the supplier to place an amount close to zero. It should be noted, however, 

that the hybrid system does not contemplate the possibility of pure exchange. 

Close in third place appears the monetary system with 104 people (32%). Although this system 

is the simplest to implement of all, it is not very clear the environmental rebound effects that 
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could cause41. Far in fourth place appears the point system - which does not contemplate the 

payment in cash - with 78 people (24%). Forty-one people were indifferent to the system 

(12.62%), and only 28 people (8.62%) were interested in a subscription system similar to the 

one offered by Netflix or Spotify5. Contrasting students and staff, there are no significant 

differences when choosing the design of the platform. Both groups share the same preference 

in the same order. 

4.14) ADDITIONAL ANALYSIS 

In the first place, having obtained through interviews the advantages and disadvantages, most 

influential groups and prerequisites and barriers for the use of a potential sharing economy 

platform in the KTH, the predictive power for the current behavior of the users becomes greater. 

While it is true that the platform itself, not yet developed, is quite generic in terms of products 

or services offered, it is not minor to note that the questions concerning it were quite specific. 

For example, when measuring factors such as TIO or SOB, the respondent was responding to 

a precise sense of belonging and trust. At another point, the bias of inadvertently responding to 

particular platform types was carefully reviewed by having specific questions which provided 

a particular context. In this way, only in the familiarity factor was the respondent provided with 

other platforms with which he/she could establish a relationship. For that factor, however, it 

was irrelevant if the participant made an involuntary bias towards a particular platform. 

Second, the bias of having a uniform study group - be it in age or education - was moderately 

eliminated by including both students and staff, understanding that both groups show notable 

differences in age and moderate differences in education. At another point, the fact that the 

main barrier is PRC is not to belittle. Hence, customer service is necessary — for both providers 

and consumers — in addition to measures that reduce the perception of risk, such as reviews, 

account verification, photographs, among others. These measures will also contribute to trust, 

which is currently high in potential users. Additionally, although effort expectancy does not 

have a significant effect in this study, it may emerge once the platform is in operation. Thus, 

measures must be taken that reduce the perception of effort such as exchange in the university 

by storing the products in assigned places. 

Finally, the results of the study closely resemble those obtained by Hawlitshek et al. (2018). 

Both studies agree that the attitude has a greater influence on the intention, familiarity has an 

influence on the perceived behavioral control, trust in other users has a significant influence on 

the attitude and process risk concerns is an important barrier in the adoption of PPS platforms. 

However, the studies differ in some aspects. In the study by Hawlitshek et al. (2018), trust in 

other users shows a strong effect on the perceived behavioral control and effort expectancy 

shows considerable negative effects on the attitude. The explanation for these differences 

seems to lie in the fact that a) Hawlitshek's study was a behavior that is currently in use and not 

predictive; and b) the scope of the PPS platform concept in the said study was broader, and the 

respondent could guide the responses to a particular platform. 
 

 

 

 

 

                                                      
4 It is essential to clarify that the relationship between environmental rebound effects and hybrid systems is not clear either, 

which happen to function similar to loyalty programs. 
5 The difference is that, through the subscription, the user will be able to provide products and not only to have access to them.  
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4. CONCLUSIONS AND RECOMMENDATIONS 

 
The peer-to-peer sharing platforms seem to be a valid option to reduce excessive consumerism 

and thus help the environment. Studies prove that the environmental benefit of this type of 

business lies in the extension of the useful life of the products and therefore, a decrease in the 

consumption and generation of waste. This option can contribute notably to various 

sustainability objectives of the KTH; in addition to establishing in their students a sharing 

culture, which they will then apply to their daily life and pass it on to future generations. In this 

way, the present work consisted of a market feasibility study in order to understand the future 

consumer as regards his motivations for and against, his preference in products and type of the 

platform. Hence, services in general and study materials appear as the items that both students 

and staff of the university most want to provide and have access to. Besides, both products 

appear with the most significant number of dual role users; that is, users who intend to consume 

and provide, hence these items would be essential in the early stages of the platform. 

At another point, the preferred platform type shows to be the free system. However, this system 

presents severe difficulties for programmers, considering that it practically contemplates any 

type of transaction. Hence, the implementation of the hybrid system becomes much more 

prudent, which proved to be the second preferred system and has significant advantages for its 

implementation. Concerning the TPB constructs, the attitude demonstrates to have the most 

significant positive effect on the intention, followed by the perceived behavioral control and 

subjective norms. Ecological sustainability is the factor with the most positive influence on 

attitude, followed by sense of belonging, trust in others, and familiarity. However, the fact that 

ecological sustainability is the factor with the greatest influence on attitude deserves additional 

comments. 

The fact that ecological sustainability is the factor that most influences the attitude allows 

intuiting that the variation of the same, and consequently in the intention, in the models would 

be higher after the inclusion of pro-environmental behavior factors such as personal norms, 

affect (feeling good), feeling of guilt and environmental habits. Therefore, the absence of these 

factors in the current model would explain the current adjusted R2 results. It is important to 

highlight, however, that the addition of these factors in a future survey would considerably 

extend the extension of the same, so it would be prudent to perform an elicitation study to 

determine the pro-environmental factors that are most applicable to the study population. 

On the other hand, process risk concerns have the most significant adverse effect on attitude, 

while effort expectancy, resource scarcity, and financial benefits do not prove to have 

significant effects on the user's attitude. Also, the attitude is influenced by reasons of age, 

gender, type of participant and school to which the participant belongs, obtaining the best 

results female students of the ABE school in age between 20-24 years. However, although the 

TPB constructs show decreasing with age, all of them remain positive even for the older groups. 

Considering that the proportion between students and staff significantly favors the former, the 

fact that the results are better for students is excellent news for the implementation of the 

platform. 

Speaking of implementation, from a market feasibility analysis based on the intention of the 

consumer, under the TPB conceptual model, it is advisable to continue with the project. This 

suggestion is based on the positive values of the four TPB constructs, which predict a favorable 
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behavior towards the adoption of the platform once it is in operation. However, it is also 

advisable to carry out the relevant legal, financial, and technical feasibility analysis that entails 

the launch of a technological platform. In addition to this, considering the nature of the 

university — which is supported by public and private funds — it is equally interesting to 

analyze the possibility of undertaking the project through association with a private company 

or carrying out the project as a research project. 

Finally, once the project is executed, it is suggested to make similar measurements of intention, 

attitude, subjective norms, and perceived behavioral control. These new measurements can 

offer more accurate results, especially regarding the perceived behavioral control, and will 

allow comparing the results of the platform before and after being in operation. Thus, one can 

observe strong and weak points and take preventive and corrective actions. However, 

considering that the reason that most influences the attitude is the ecological sustainability, it 

is suggested to implement a conceptual model that includes personal norms and pro 

environmental behavior factors. In that sense, a valid approach would be the NAM-TPB model 

because it has a work methodology almost identical to that of this study. Additionally, it is 

suggested to make measurements of the environmental rebound effects; that is, to determine 

how students and staff are spending the money they save with the use of the platform. This 

information will be essential to contribute to the scarce information that currently exists on the 

subject and to examine more closely the environmental effects of PPS platforms. 
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APPENDICES 

 
Appendix A0: Qualitative questionnaire 

 

TPB 
Construct 

Questions Adapted 

from 

Attitude ● What do you believe are the advantages of using a peer-to- 

peer platform at KTH? 

● What do you believe are the disadvantages of using a PPS 

platform at KTH? 

● Is there anything else you associate with your own views 

about using a PPS platform at KTH? 

Francis et. 

al, 2004 

Subjective 

norms 

● Are there any individual or groups who would approve the 

usage of the PPS platform? 

● Are there any individual or groups who would disapprove 

the use of the PPS platform? 

● Is there anything else you associate with other people’s 

views about using a PPS platform at KTH? 

Francis et. 

al, 2004 

Perceived 

behavioral 

control 

● What factors or circumstances would enable you to use the 

platform? 

● What factors or circumstances would make it difficult or 

impossible for you to use the platform? 

● Are there any other issues that come to mind when you think 

about using the platform? 

Francis et. 

al, 2004 

Table A0-1. Interview questions. 

Appendix A1: Association of responses to factors 
 

Advantage detected Associated factor 

Economic advantages Financial benefits 

Trust Trust in others 

Social relationships Sense of belonging 

Sharing knowledge Social experience 

Learn new experiences Social experience 

Social aspects Sense of belonging 

Environmental aspects Ecological sustainability 

Possibility of access something that one 

cannot afford 

Accessibility / Prestige 

To impress people with fancy things Prestige 

Access to things Accessibility 
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Social advantages Sense of belonging 

Enhance sharing Ecological sustainability / Sense of 

belonging 

Accessibility Accessibility 

Community feeling Sense of belonging 

Best use of things Ecological sustainability 

Less use of resources Ecological sustainability 

Meet new people Social experience 

Learn new things Social experience 

Have new experiences Social experience 

Time saving Effort Expectancy 

Costs saving Financial benefits 

Less waste Ecological sustainability 

Social interaction Sense of belonging 

Brand/MKT advantages - 

Reduce environmental footprint Ecological sustainability 

Higher trust in people Trust in others 

Finding products that are likely to be 

relevant to my demographic 

Variety 

Data gathered could become extremely 

valuable 

Data 

Easier to verify who is renting/using Trust in others 

Useful to see what the students need or are 

looking for 

Data 

Create products that suit the students’ needs Variety 

To develop skills / Improve skills Social experience 

Table A1-1 - Advantages and associated factors. 
 

Disadvantage detected Associated factor 

Number of options/products might be less Resource scarcity 
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Could create bad/tense environments Sense of belonging 

Pay before service could create problems Process risk concerns 

Who will be the responsible in case of 

problems? 

Process risk concerns 

Capitalism practices Anti-capitalism 

Unfaithful people Trust in others 

Legal aspects Process risk concerns 

Another app (one more) Saturated market 

Some stuff are difficult to carry Effort Expectancy 

Some do not want to share Effort Expectancy 

Unfaithful people Distrustful society 

Demand is bigger than offer (more users 

than providers) 

Resource scarcity 

Lack of trust between people Distrustful society 

Lack of ownership Independence through ownership 

Time consuming Effort Expectancy 

Inventory issues Effort Expectancy 

Responsible in case of problems Process risk concerns 

In theory can increase consumption as well Anti-capitalism / Ecological sustainability 

Oversupply Resource scarcity 

Current regulations Process risk concerns 

Delivery issues Effort Expectancy 

Operational support Process risk concerns 

Business model Anti-capitalism 

Privacy issues Privacy 

Table A1-2 - Disadvantages and associated factors. 
 

Positive factor detected (reward, benefit, 

prerequisite) 

Associated factor 

Specific locations Effort / Process risks concern 
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Pay or have the option to pay for a service 

or product 

Variety 

Rating system Process risks concern 

Giving the pros of using the app (saving 

CO2 or helping X number of people) 

Ecological sustainability / Sense of 

belonging 

Interesting services / Provide services Variety / Social experience 

Good search options Familiarity 

App content Familiarity 

Possibility to exchange knowledge Social experience 

Developed by someone that I trust Trust in others 

Familiarity Familiarity 

Incentive to first users External incentive 

Trustful community Trust in others 

Properly communicated - 

Easy problem solving Effort / Familiarity 

Product availability Resource scarcity 

Social interaction guaranteed Sense of belonging 

Design Familiarity 

Designated pick-up places Effort Expectancy 

It has what I am looking for Specific centralized products 

Table A1-3 - Prerequisites and associated factors. 
 

Negative factor detected (barrier, 

obstacle, impediment) 

Associated factor 

Bad reviews Process risks concern 

Bad reputation Process risks concern 

Probably a user not a provider - 

If it takes a lot of time and effort Effort Expectancy 

Pay before using it Freedom of use 

If it requires a minimum time of 

subscription 

Freedom of use 
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if it does not have predefined locations 

meetings 

Process risk concerns 

There is no responsible in case of problems Process risk concerns 

Pay too much in case of problems Process risk concerns 

Products unavailable Resource scarcity 

Privacy Privacy 

Data issues Privacy 

Too focus on certain type of products Variety 

A company that I do not like is promoting 

the app 

Anti-capitalism / Ecological sustainability / 

App requires a lot of space Own resources 

Functionality Familiarity 

Hard to solve problems Process risk concerns 

Problems in the design Familiarity 

Lack of incentive to use it External incentive 

Delivery issues Effort / Process risk concerns 

Competitors offer a better product Saturated market 

Availability of products and customers Resource scarcity 

No phone / Old phone Own resources 

Table A1-4 - Barriers and associated factors. 

Appendix A2: Survey Introduction 

We are carrying out a survey to investigate the market viability for an online platform of peer- 

to-peer sharing of various goods and services among KTH students and personnel. It would 

work similar to the Airbnb sharing model but not for profit. If you can spare around 05 minutes 

to answer this short questionnaire, it would be much appreciated. Please keep in mind that there 

are no right or wrong answers. If you are not sure or you are indifferent about a particular 

question, please mark the number 4 in questions with scales from 1 to 7 and the number 0 in 

questions with scales from -3 to 3. 

All information you provide will be treated as highly confidential. Your responses and the 

analysis will be anonymized and any results will be used for research purposes only. 

Your participation is very important and we would be grateful if you could answer the 

questionnaire. 
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Appendix B: Measurement Items for Students 
 

Factor Items Adapted 

from 
Familiarity ● I am familiar with PPS platforms (Lamberton 

and Rose, 

2012) 

Trust in Other 

Users 

● Students and KTH staff are trustworthy 
● I have more confidence in students and KTH staff than in strangers* 
● Students and KTH staff keep promises and commitments 

(Pavlou, 

2003), *Self- 
elaboration 

Financial 

Benefits 

If I used the KTH Sharing Platform, I could... 

 

● Save money 

● Lower my expenses. 
● Have more money to spend on other things 

(Hamari et 

al., 2016), 

(Lastovicka 

et al., 1999) 

Variety KTH Sharing Platform could… 

 

● Give access to large number of products and services 

(Hawlitshek 

et al., 2018) 

Social 

Experience 

With the KTH sharing platform, I could... 

 

● Learn new things 
● Meet new people 

(Hawlitshek 

et al., 2018) 

Process Risk 

Concerns 

The KTH sharing platform could… 

 

● Constitute a legal risk to me 

● Constitute an economic risk to me 
● Cause any other type of risk when I use it 

(Hawlitshek 

et al., 2018) 

Resource 

Scarcity 

Concerns 

When using the KTH sharing economy platform, it could be possible 

that… 
 

● I won't be able to get a product/service when I want to use it. 
● The product/service does not exist 

(Lamberton 

and Rose, 

2012) 

Ecological 

sustainability 

KTH sharing platform could allow me 

 

● Help save natural resources 

● To be environmentally friendly* 
● To have a sustainable way of consumption* 

(Hamari et 

al., 2016), 

*Self- 

elaboration 

Sense of 

belonging 

KTH sharing platform could… 

 

● Strength relationships between students* 

● Generate a good bond between students 
● Help integration for students* 

(Peterson et 

al., 2008), 

*Self- 

elaboration 

Effort 

expectancy 

KTH sharing economy could… 

 

● Be time consuming 

● Demand me effort 
● Demand to plan things in advance 

Self- 

elaboration 

Platform 

design 

(marker 

variable 
technique - 

discarded) 

● I prefer green to other colors 
● I like the green color 

● I like green objects 

(Miller and 

Chiodo, 

2008) 
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General 

attitude 

● Using the platform could be (Francis et 

al., 2004) 

Outcome 

evaluations 

● Meeting new people is 
● Having a risk using the platform is 

● Saving natural resources is 

● The platform being time consuming is 

● Saving money by using the platform is 

● Not finding the product or service when I need it is 

● Have a good bond between students is 
● Exchanging with people that is unreliable is 

(Francis et 

al., 2004) 

Subjective 

Norms – 

Specific 1 

● My friends think I ... use this platform 

● Teachers would ... using this platform 
● Classmates would ... using this platform 

(Francis et 

al., 2004) 

Subjective 

Norms – 
Specific 2 

● What my friends think is important to me 
● What teachers suggest is important to me 
● What my classmates say is relevant to me 

(Francis et 

al., 2004) 

Perceived 

Behavioral 

Control - 

General 

● I am confident that I could use the platform if I wanted to 

● When to use the platform or not is entirely up to me 

● Making the decision to use the platform is 

● Deciding when to use or not use the platform could be 

(Taylor and 

Todd, 1995) 

Behavioral 

Intention 

● Will try to use it in my daily life 

● Want to use it’ 
● Expect to give it a try 

(Venkatesh 

et al., 2008) 

Items to 

provide/have 

access to 

● Services in general 
● Study materials 

● Leisure items 

● Tools 

● Car-sharing 
● Food 

N/A 

Preferred 

system 
● Free system 

● Money 

● Points 

● Hybrid system 
● Subscription 

N/A 

Table B-1. Constructs and Items – Student Version 

 

 
 

Appendix C: Measurement Items for KTH Staff 
 

Factor Items Adapted 

from 
Familiarity ● I am familiar with PPS platforms (Lamberton 

and Rose, 
2012) 

Trust in Other 

Users 

● Students and KTH staff are trustworthy 

● I have more confidence in students and KTH staff than in strangers* 
● Students and KTH staff keep promises and commitments 

(Pavlou, 

2003), *Self- 

elaboration 

Financial 

Benefits 

If I used the KTH Sharing Platform, I could... 

 

● Save money 
● Lower my expenses. 

(Hamari et 

al., 2016), 

(Lastovicka 

et al., 1999) 
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 ● Have more money to spend on other things  

Variety KTH Sharing Platform could… 

 

● Give access to large number of products and services 

(Hawlitshek 

et al., 2018) 

Social 

Experience 

With the KTH sharing platform, I could... 

 

● Learn new things 
● Meet new people 

(Hawlitshek 

et al., 2018) 

Process Risk 

Concerns 

The KTH sharing platform could… 

 

● Constitute a legal risk to me 

● Constitute an economic risk to me 
● Cause any other type of risk when I use it 

(Hawlitshek 

et al., 2018) 

Resource 

Scarcity 

Concerns 

When using the KTH sharing economy platform, it could be possible 

that… 
 

● I won't be able to get a product/service when I want to use it. 
● The product/service does not exist 

(Lamberton 

and Rose, 

2012) 

Ecological 

sustainability 

KTH sharing platform could allow me 

 

● Help save natural resources 

● To be environmentally friendly* 
● To have a sustainable way of consumption* 

(Hamari et 

al., 2016), 

*Self- 

elaboration 

Sense of 

belonging 

KTH sharing platform could… 

 

● Strength relationships between students* 

● Generate a good bond between students 
● Help integration for students* 

(Peterson et 

al., 2008), 

*Self- 

elaboration 

Effort 

expectancy 

KTH sharing economy could… 

 

● Be time consuming 

● Demand me effort 
● Demand to plan things in advance 

Self- 

elaboration 

Platform 

design 

(marker 

variable 
technique - 

discarded) 

● I prefer green to other colors 

● I like the green color 

● I like green objects 

(Miller and 

Chiodo, 

2008) 

General 

attitude 

● Using the platform could be (Francis et 

al., 2004) 

Outcome 

evaluations 

● Meeting new people is 

● Having a risk using the platform is 

● Saving natural resources is 

● The platform being time consuming is 

● Saving money by using the platform is 

● Not finding the product or service when I need it is 

● Have a good bond between students is 
● Exchanging with people that is unreliable is 

(Francis et 

al., 2004) 
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Subjective 

Norms – 

Specific 1 

● My boss thinks I ... use this platform 

● Head of departments would ... me using this platform 
● The University Board would ... me using this platform 

(Francis et 

al., 2004) 

Subjective 

Norms – 

Specific 2 

● What my boss thinks I should do is important to me 
● What the head of deparments advise to do is important to me 
● What the University Board suggests to do is important to me 

(Francis et 

al., 2004) 

Perceived ● I am confident that I could use the platform if I wanted to (Taylor and 

Behavioral ● When to use the platform or not is entirely up to me Todd, 1995) 

Control - ● Making the decision to use the platform is  

General ● Deciding when to use or not use the platform could be  

Behavioral 

Intention 

● Will try to use it in my daily life 

● Want to use it’ 
● Expect to give it a try 

(Venkatesh 

et al., 2008) 

Items to ● Services in general N/A 

provide/have ● Study materials  

access to ● Leisure items  

 ● Tools  

 ● Car-sharing  

 ● Food  

Preferred ● Free system N/A 

system ● Money  

 ● Points  

 ● Hybrid system  

 ● Subscription  

Table C-1. Constructs and Items – Staff Version 

 

 
 

Appendix D: Mean values for TPB constructs 
 

Variable N Mean Std Dev Minimum Maximum 

BI 325 5.16 1.37 1 7 

ATT 325 5.22 0.96 1 7 

SATT 325 15.26 24.34 -57 118 

SN 325 11 18.15 -42 147 

PBC 325 5.23 0.98 2.5 7 

Table D-1. Mean values for TPB constructs 

 

 
 

Appendix E: Mean values for 10 factors 
 

Variable N Mean Std Dev Minimum Maximum 

F 325 4.52 1.82 1 7 

TIO 325 5.16 1.06 1 7 
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FB 325 4.68 1.34 1 7 

V 325 5 1.27 1 7 

SE 325 4.82 1.33 1 7 

PRC 325 3.15 1.28 1 7 

RS 325 4.39 1.21 1 7 

ES 325 5.28 1.25 1 7 

SOB 325 4.99 1.3 1 7 

EE 325 4.42 1.18 1 7 

Table E-1. Mean values for 10 factors 

 

 
 

Appendix F: TPB constructs mean values discriminated by gender 
 

Construct Gender Mean N Std. 

Deviation 

BI Female 5.43 115 1.34 

 Male 5.02 203 1.36 

 Prefer not to say 4.62 7 1.33 

ATT Female 5.4 115 0.87 

 Male 5.13 203 0.99 

 Prefer not to say 5 7 1.09 

SATT Female 19.64 115 27.21 

 Male 13.36 203 22.4 

 Prefer not to say -1.72 7 14.84 

SN Female 11.68 115 16.81 
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Male 10.72 203 19.04 

 
Prefer not to say 7.86 7 13.57 

PBC Female 5.4 115 1.08 

 
Male 5.14 203 0.92 

 
Prefer not to say 4.89 7 0.83 

Table F-1. TPB constructs mean values discriminated by gender 

 

 
 

Appendix G: TPB constructs mean values discriminated by type of 

participant 
 

Construct Type Mean N Std. 

Deviation 

BI Student 5.44 69 1.48 

 
Staff 5.08 256 1.33 

ATT Student 5.54 69 0.67 

 
Staff 5.14 256 1.01 

SATT Student 23.95 69 24.1 

 
Staff 12.92 256 23.92 

SN Student 16.28 69 16 

 
Staff 9.58 256 18.46 

PBC Student 5.33 69 1.06 

 
Staff 5.2 256 0.96 

Table G-1. TPB constructs mean values discriminated by type of participant 
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Appendix H: TPB constructs mean values discriminated by age 
 

Construct Age Mean N Std. 

Deviation 

BI 20-24 years old 5.48 30 1.55 

 25-29 years old 5.34 110 1.24 

 30-34 years old 5.29 60 1.34 

 35-39 years old 5.33 29 1.17 

 40-44 years old 4.73 30 1.65 

 45-49 years old 5.08 17 1.29 

 50-54 years old 4.81 23 1.52 

 55-59 years old 4.38 15 1.22 

 60+ years old 4.33 11 1.15 

ATT 20-24 years old 5.58 30 0.62 

 25-29 years old 5.4 110 0.83 

 30-34 years old 5.29 60 1.14 

 35-39 years old 5.25 29 1.05 

 40-44 years old 4.82 30 1.06 

 45-49 years old 5.16 17 0.91 

 50-54 years old 4.99 23 0.95 

 55-59 years old 4.52 15 0.82 

 60+ years old 4.73 11 0.75 
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SATT 20-24 years old 23.61 30 27.38 

 25-29 years old 16.61 110 24.08 

 30-34 years old 17.76 60 21.12 

 35-39 years old 15.67 29 24.46 

 40-44 years old 7.45 30 31.48 

 45-49 years old 13.06 17 24.61 

 50-54 years old 12.6 23 18.84 

 55-59 years old 9.2 15 24.07 

 60+ years old 2.82 11 16.24 

SN 20-24 years old 23.07 30 28.51 

 25-29 years old 12.88 110 16.61 

 30-34 years old 7.17 60 16.6 

 35-39 years old 11.38 29 18.44 

 40-44 years old 7.13 30 11.24 

 45-49 years old 11.12 17 23.44 

 50-54 years old 7.78 23 15.83 

 55-59 years old 5.33 15 7.59 

 60+ years old 4 11 10.74 

PBC 20-24 years old 5.16 30 0.81 
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 25-29 years old 5.33 110 0.94 

 30-34 years old 5.43 60 1.02 

 35-39 years old 5.15 29 0.91 

 40-44 years old 5.21 30 1.08 

 45-49 years old 5.09 17 1.1 

 50-54 years old 5.23 23 1.2 

 55-59 years old 4.7 15 0.64 

 60+ years old 4.5 11 0.87 

Table H-1. TPB constructs mean values discriminated by age 

 

 
 

Appendix I: TPB constructs mean values discriminated by school 
 

Construct School Mean N Std. 

Deviation 

BI ABE 5.39 127 1.37 

 CBH 5.11 66 1.41 

 ITM 4.88 25 1.45 

 EECS 5.12 58 1.33 

 ES 4.71 38 1.22 

 UA 5.03 11 1.25 

ATT ABE 5.48 127 0.81 

 CBH 5.19 66 0.96 
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ITM 4.78 25 0.86 

 
EECS 5.14 58 1.05 

 
ES 4.79 38 1.13 

 
UA 5.39 11 0.9 

SATT ABE 19.65 127 25.27 

 
CBH 16.59 66 23.27 

 
ITM 11.1 25 25.21 

 
EECS 8.22 58 22.1 

 
ES 10.68 38 24.42 

 
UA 19 11 20.89 

SN ABE 13.83 127 21.51 

 
CBH 10.8 66 18.42 

 
ITM 4.92 25 13.24 

 
EECS 7.62 58 12.86 

 
ES 10.08 38 14.74 

 
UA 14.36 11 13.88 

PBC ABE 5.29 127 1.07 

 
CBH 5.23 66 0.94 

 
ITM 5.02 25 1.13 
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EECS 5.21 58 0.92 

 
ES 5.14 38 0.73 

 
UA 5.39 11 1.01 

Table I-1. TPB constructs mean values discriminated by school 

 

 
 

Appendix J: Demographic information 
 

AGE OF PARTICIPANTS 

  
Frequency Percent Valid 

Percent 

Cumulative 

Percent 

Valid 20-24 years 

old 

30 9.2 9.2 9.2 

 
25-29 years 

old 

110 33.8 33.8 43.1 

 
30-34 years 

old 

60 18.5 18.5 61.5 

 
35-39 years 

old 

29 8.9 8.9 70.5 

 
40-44 years 

old 

30 9.2 9.2 79.7 

 
45-49 years 

old 

17 5.2 5.2 84.9 

 
50-54 years 

old 

23 7.1 7.1 92.0 

 
55-59 years 

old 

15 4.6 4.6 96.6 

 
60+ years 

old 

11 3.4 3.4 100.0 
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Total 325 100.0 100.0 

 

Table J-1. Demographic information - Age 

 
 

TYPE OF PARTICIPANT 

  
Frequency Percent Valid 

Percent 

Cumulative 

Percent 

Valid Student 69 21.2 21.2 21.2 

 
Staff 256 78.8 78.8 100.0 

 
Total 325 100.0 100.0 

 

Table J-2. Demographic information – Type of participant 

 
 

SCHOOL 

  
Frequency Percent Valid 

Percent 

Cumulative 

Percent 

Valid ABE 127 39.1 39.1 39.1 

 
CBH 66 20.3 20.3 59.4 

 
ITM 25 7.7 7.7 67.1 

 
EECS 58 17.8 17.8 84.9 

 
ES 38 11.7 11.7 96.6 

 
UA 11 3.4 3.4 100.0 
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Total 325 100.0 100.0 

 

Table J-3. Demographic information - School 

 
 

GENDER 

  
Frequency Percent Valid 

Percent 

Cumulative 

Percent 

Valid Female 115 35.4 35.4 35.4 

 
Male 203 62.5 62.5 97.8 

 
Prefer not to 

say 

7 2.2 2.2 100.0 

 
Total 325 100.0 100.0 

 

Table J-4. Demographic information – Gender 

 

Appendix K: KMO and Bartlett’s test 
 

 

KMO & BARTLETT’s TEST 

Kaiser-Meyer- 

Olkin Measure 

of Sampling 

Adequacy. 

 
0.870 

Bartlett's Test 

of Sphericity 

Approx. 

Chi-Square 

9374.376 

 
df 630 

 
Sig. 0.000 

Model is ready for factor analysis 

Table K-1. Factor analysis 
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Appendix L: Harman’s single factor test 
 

TOTAL VARIANCE 

Component Initial Eigenvalues Extraction 

Sums of 

Squared 

Loadings 

  

 Total % of 

Variance 

Cumulative 

% 

Total % of 

Variance 

Cumulative 

% 

1 10.186 29.103 29.103 10.186 29.103 29.103 

2 3.972 11.348 40.451    

3 2.591 7.403 47.854    

4 2.149 6.139 53.993    

5 1.717 4.906 58.899    

6 1.550 4.429 63.327    

7 1.470 4.199 67.526    

8 1.271 3.632 71.158    

9 1.081 3.088 74.246    

10 1.036 2.960 77.206    

11 0.939 2.684 79.890    

12 0.800 2.284 82.175    

13 0.773 2.209 84.383    

14 0.583 1.665 86.048    
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15 0.530 1.514 87.562 
   

16 0.470 1.343 88.904 
   

17 0.377 1.077 89.982 
   

18 0.355 1.014 90.996 
   

19 0.321 0.917 91.913 
   

20 0.294 0.841 92.754 
   

21 0.281 0.804 93.558 
   

22 0.265 0.756 94.314 
   

23 0.249 0.713 95.027 
   

24 0.221 0.630 95.657 
   

25 0.210 0.599 96.256 
   

26 0.197 0.562 96.818 
   

27 0.184 0.525 97.343 
   

28 0.173 0.494 97.837 
   

29 0.140 0.399 98.236 
   

30 0.133 0.380 98.616 
   

31 0.129 0.369 98.985 
   

32 0.119 0.339 99.324 
   

33 0.091 0.259 99.583 
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34 0.079 0.226 99.808 
   

35 0.067 0.192 100.000 
   

Extraction Method: Principal Component Analysis. Harman’s single factor test 

Result: Common bias not detected 

Table L-1. Harman’s single factor test 

 

 
 

Appendix M: Convergent and discriminant validity 
 

Component SOB/SE ATT SN FB ES PRC EE BI PBC TIO RS 

SOB/SE 0.784 0.138 0.093 0.090 0.121 - 
0.031 

0.016 0.160 0.044 0.122 - 
0.042 

ATT 0.181 0.770 0.153 0.144 0.173 - 
0.109 

- 
0.037 

0.212 0.129 0.150 0.025 

SN 0.122 0.152 0.890 0.097 0.118 - 
0.065 

0.012 0.113 0.105 0.093 0.024 

FB 0.124 0.151 0.104 0.848 0.205 - 
0.001 

0.012 0.101 0.060 0.173 0.027 

ES 0.184 0.216 0.146 0.249 0.809 - 

0.028 

0.086 0.146 0.098 0.059 0.082 

PRC -0.034 - 
0.097 

- 
0.061 

- 
0.002 

- 
0.027 

0.878 0.133 - 
0.029 

- 
0.109 

- 
0.009 

0.103 

EE 0.020 - 
0.033 

0.010 0.010 0.055 0.124 0.886 0.000 - 
0.048 

0.019 0.122 

BI 0.265 0.271 0.139 0.134 0.149 - 
0.030 

- 
0.003 

0.771 0.103 0.062 0.022 

PBC 0.057 0.104 0.101 0.029 0.116 - 
0.105 

- 
0.041 

0.161 0.687 0.017 0.019 

TIO 0.169 0.141 0.104 0.159 0.059 - 
0.022 

0.019 0.058 0.004 0.761 - 
0.003 

RS -0.085 0.025 0.038 0.038 0.088 0.153 0.195 0.028 0.017 - 

0.002 
0.874 

Extraction Method: Principal Component Analysis. 

Rotation Method: Varimax with Kaiser Normalization. 

Table M-1. Discriminant validity 
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Appendix N: Assumptions verification - Model 1 
 

 

 

Figure N-1. Model 1 residuals vs fitted values 

 
 

Figure N-2. Model 1 normal Q-Q plot 
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Appendix O: Assumptions verification - Model 2 
 

 

 
Figure O-1. Model 2 residuals vs fitted values 

 

 

 
 

Figure O-2. Model 2 normal QQ plot 
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Appendix P: Assumptions verification - Model 3 
 

 

 
Figure P-1. Model 3 residuals vs fitted values 

 

 

 
 

Figure P-2. Model 3 normal Q-Q plot 
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Appendix Q: Assumptions verification - Model 4 
 
 

 
Figure Q-1. Model 4 residuals vs fitted values 

 

 

 
 

Figure Q-2. Model 4 normal Q-Q plot 
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Appendix R: Measures of association 
 

 
 

Construct 

Partial 

ETA  

Squared 

(Type of 

participant) 

Significant 

difference 

between 

type of 

participant 

 

Partial 

ETA 

squared 

(Gender) 

Significant 

difference 

between 

genders 

 

Parti

al ETA 

squared 

(School) 

Significant 

difference 

between 

schools 

BI 0.012 Yes 0.020 Yes 0.028 No 

ATT 0.029 Yes 0.019 Yes 0.071 Yes 

SATT 0.034 Yes 0.015 Yes 0.035 Yes 

SN 0.023 Yes 0.001 No 0.026 No 

PBC 0.003 No 0.016 Yes 0.007 No 

Table R-1. Measures of association between groups 

 

 

 
 

Effect size of age 

 
Method 

 
Construct 

  

 

AGE 

Significant 

difference 

between group 

age 

Spearman's rho BI 
Correlation 
Coefficient 

-,212**
 Yes 

  Sig. (2-tailed) 0.000  

  N 325  

 
SATT 

Correlation 
Coefficient 

-,169**
 No 

  Sig. (2-tailed) 0.002  

  N 325  

 
ATT 

Correlation 
Coefficient 

-,256**
 Yes 

  Sig. (2-tailed) 0.000  

  N 325  

 
PBC 

Correlation 
Coefficient 

-,114*
 Yes 

  Sig. (2-tailed) 0.040  

  N 325  

 
SN 

Correlation 
Coefficient 

-,243**
 Yes 

  Sig. (2-tailed) 0.000  

  N 325  

**. Correlation is significant at the 0.01 level (2-tailed). 

*. Correlation is significant at the 0.05 level (2-tailed). 

Table R-2. Effect size of age on the TPB constructs 
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Appendix S: Independent and MANOVA tests 
 

  Levene's 

Test for 

Equality 

of 

Variances 

  

t-test for 

Equality 

of   

Means 

    

   
F 

 
Sig. 

 
t 

 
df 

Sig. (2- 
tailed) 

Mean 

Difference 

Std. Error 

Difference 
         

BI Equal 

variances 

assumed 

0.140 0.709 1.953 323 0.052 0.36019 0.18445 

 Equal 

variances 

not 
assumed 

  1.831 99.219 0.070 0.36019 0.19675 

ATT Equal 
variances 
assumed 

9.026 0.003 3.129 323 0.002 0.40216 0.12851 

 Equal 

variances 

not 

assumed 

  3.945 162.004 0.000 0.40216 0.10194 

SATT Equal 
variances 
assumed 

0.236 0.627 3.394 323 0.001 11.02940 3.24962 

 Equal 

variances 

not 

assumed 

  3.379 106.896 0.001 11.02940 3.26369 

SN Equal 

variances 

assumed 

0.008 0.927 2.748 323 0.006 6.69724 2.43735 

 Equal 

variances 

not 
assumed 

  2.983 121.357 0.003 6.69724 2.24540 

PBC Equal 

variances 
assumed 

1.324 0.251 0.923 323 0.357 0.12296 0.13328 

 Equal 

variances 

not 
assumed 

  0.873 100.290 0.385 0.12296 0.14086 

Table S-1. Independent test: TPB constructs vs type of participant 
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  Levene's 

Test for 

Equality 

of 

Variances 

  

t-test for 

Equality 

of 

Means 

    

   
F 

 
Sig. 

 
t 

 
df 

Sig. (2- 
tailed) 

Mean 

Difference 

Std. Error 

Difference 
         

BI Equal 

variances 
assumed 

0.134 0.715 2.560 316 0.011 0.40474 0.15808 

 Equal 

variances 
not 

assumed 

  2.571 239.917 0.011 0.40474 0.15740 

ATT Equal 

variances 

assumed 

0.665 0.415 2.459 316 0.014 0.27286 0.11099 

 Equal 

variances 
not 

assumed 

  2.552 263.869 0.011 0.27286 0.10694 

SATT Equal 

variances 
assumed 

2.716 0.100 2.221 316 0.027 6.28406 2.82940 

 Equal 

variances 

not 

assumed 

  2.106 201.586 0.036 6.28406 2.98448 

SN Equal 
variances 
assumed 

0.020 0.888 0.447 316 0.655 0.95412 2.13241 

 Equal 

variances 

not 
assumed 

  0.463 261.895 0.644 0.95412 2.06018 

PBC Equal 

variances 

assumed 

8.319 0.004 2.239 316 0.026 0.25591 0.11428 

 Equal 

variances 

not 

assumed 

  2.141 206.871 0.033 0.25591 0.11951 

Table S-2. Independent test: TPB constructs vs gender 

 
MANOVA 

TABLE 
   Sum of 

Squares 

 
df 

Mean 

Square 

 
F 

 
Sig. 

BI * AGE Between 
Groups 

(Combined) 33.375 8 4.172 2.309 0.020 

 Within 
Groups 

 570.948 316 1.807   

 Total  604.323 324    

ATT * 
AGE 

Between 
Groups 

(Combined) 23.841 8 2.980 3.426 0.001 

 Within 
Groups 

 274.861 316 0.870   

 Total  298.702 324    
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SATT * 
AGE 

Between 
Groups 

(Combined) 6998.818 8 874.852 1.494 0.158 

 Within 
Groups 

 184997.540 316 585.435   

 Total  191996.358 324    

SN * AGE Between 
Groups 

(Combined) 7351.031 8 918.879 2.922 0.004 

 Within 
Groups 

 99376.969 316 314.484   

 Total  106728.000 324    

PBC * 
AGE 

Between 
Groups 

(Combined) 14.408 8 1.801 1.908 0.058 

 Within 
Groups 

 298.264 316 0.944   

 Total  312.672 324    

Table  S-3. MANOVA Table – Age 

 
MANOVA 

TABLE 
   Sum of 

Squares 

 
df 

Mean 

Square 

 
F 

 
Sig. 

BI * AGE Between 
Groups 

(Combined) 17.000 5 3.400 1.847 0.103 

 Within 
Groups 

 587.323 319 1.841   

 Total  604.323 324    

ATT * 
AGE 

Between 
Groups 

(Combined) 21.229 5 4.246 4.881 0.000 

 Within 
Groups 

 277.473 319 0.870   

 Total  298.702 324    

SATT * 
AGE 

Between 
Groups 

(Combined) 6811.364 5 1362.273 2.347 0.041 

 Within 
Groups 

 185184.995 319 580.517   

 Total  191996.358 324    

SN * AGE Between 

Groups 

(Combined) 2760.568 5 552.114 1.694 0.136 

 Within 
Groups 

 103967.432 319 325.917   

 Total  106728.000 324    

PBC * 
AGE 

Between 
Groups 

(Combined) 2.146 5 0.429 0.441 0.820 

 Within 
Groups 

 310.526 319 0.973   

 Total  312.672 324    

Table  S-4. MANOVA Table - School 
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Appendix T: Welch and Brown-Forsythe tests 
 

Robust Tests of Equality of Means 

ATT     

 Statistica
 df1 df2 Sig. 

Welch 15.565 1 162.004 0.000 

Brown-Forsythe 15.565 1 162.004 0.000 

a. Asymptotically 
F distributed. 

    

Table T-1. Welch and Brown-Forsythe tests for ATT – type of participant 

 

 

 
 

Robust Tests of Equality of Means 

PBC     

 Statistica
 df1 df2 Sig. 

Welch 4.586 1 206.871 0.033 

Brown-Forsythe 4.586 1 206.871 0.033 

a. Asymptotically 
F distributed. 

    

Table T-2. Welch and Brown-Forsythe tests for PBC – gender 

 

 

 
 

Robust Tests of Equality of Means 

Construct Method Statistica
 df1 df2 Sig. 

BI Welch 2.326 8 74.935 0.027 
 Brown-Forsythe 2.256 8 190.454 0.025 

ATT Welch 4.217 8 75.380 0.000 
 Brown-Forsythe 3.552 8 198.181 0.001 

SN Welch 2.537 8 78.230 0.016 
 Brown-Forsythe 2.952 8 138.708 0.004 

SATT Welch 1.621 8 75.962 0.133 
 Brown-Forsythe 1.527 8 187.727 0.150 

PBC Welch 2.605 8 75.924 0.014 
 Brown-Forsythe 1.937 8 176.597 0.057 

a. 

Asymptotically 
F distributed. 

     

Table T-3. Welch and Brown-Forsythe tests for TPB constructs – Age 
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Robust Tests of Equality of Means 

Construct Method Statistica
 df1 df2 Sig. 

SN Welch 2.098 5 69.897 0.076 
 Brown-Forsythe 2.248 5 197.639 0.051 

PBC Welch 0.396 5 67.320 0.850 
 Brown-Forsythe 0.454 5 122.687 0.809 

a. 

Asymptotically 
F distributed. 

     

Table T-4 Welch and Brown-Forsythe tests for SN and PBC – School 

 

Appendix U: Post-hoc tests 
 

Dependent 

Variable 

 
Group I Groups J 

Mean Difference 

(I-J) 

 
Std. Error 

 
Sig. 

ATT 20-24 years old 25-29 years old 0.17727 0.19210 1.000 
  30-34 years old 0.28333 0.20854 0.999 
  35-39 years old 0.32500 0.24287 0.999 
  40-44 years old 0.75833 0.24081 0.062 
  45-49 years old 0.41324 0.28312 0.996 
  50-54 years old 0.58587 0.25848 0.576 
  55-59 years old 1,05833*

 0.29493 0.014 
  60+ years old 0.84773 0.32874 0.309 
 25-29 years old 20-24 years old -0.17727 0.19210 1.000 
  30-34 years old 0.10606 0.14968 1.000 
  35-39 years old 0.14773 0.19468 1.000 
  40-44 years old 0.58106 0.19210 0.092 
  45-49 years old 0.23596 0.24305 1.000 
  50-54 years old 0.40860 0.21383 0.871 
  55-59 years old ,88106*

 0.25670 0.024 
  60+ years old 0.67045 0.29493 0.569 
 30-34 years old 20-24 years old -0.28333 0.20854 0.999 
  25-29 years old -0.10606 0.14968 1.000 
  35-39 years old 0.04167 0.21093 1.000 
  40-44 years old 0.47500 0.20854 0.565 
  45-49 years old 0.12990 0.25625 1.000 
  50-54 years old 0.30254 0.22872 0.999 
  55-59 years old 0.77500 0.26923 0.141 
  60+ years old 0.56439 0.30589 0.907 
 35-39 years old 20-24 years old -0.32500 0.24287 0.999 
  25-29 years old -0.14773 0.19468 1.000 
  30-34 years old -0.04167 0.21093 1.000 
  40-44 years old 0.43333 0.24287 0.934 
  45-49 years old 0.08824 0.28488 1.000 
  50-54 years old 0.26087 0.26041 1.000 
  55-59 years old 0.73333 0.29662 0.391 
  60+ years old 0.52273 0.33025 0.985 
 40-44 years old 20-24 years old -0.75833 0.24081 0.062 
  25-29 years old -0.58106 0.19210 0.092 
  30-34 years old -0.47500 0.20854 0.565 
  35-39 years old -0.43333 0.24287 0.934 
  45-49 years old -0.34510 0.28312 1.000 
  50-54 years old -0.17246 0.25848 1.000 
  55-59 years old 0.30000 0.29493 1.000 
  60+ years old 0.08939 0.32874 1.000 
 45-49 years old 20-24 years old -0.41324 0.28312 0.996 
  25-29 years old -0.23596 0.24305 1.000 
  30-34 years old -0.12990 0.25625 1.000 
  35-39 years old -0.08824 0.28488 1.000 
  40-44 years old 0.34510 0.28312 1.000 
  50-54 years old 0.17263 0.29830 1.000 
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  55-59 years old 0.64510 0.33038 0.844 
  60+ years old 0.43449 0.36089 1.000 
 50-54 years old 20-24 years old -0.58587 0.25848 0.576 
  25-29 years old -0.40860 0.21383 0.871 
  30-34 years old -0.30254 0.22872 0.999 
  35-39 years old -0.26087 0.26041 1.000 
  40-44 years old 0.17246 0.25848 1.000 
  45-49 years old -0.17263 0.29830 1.000 
  55-59 years old 0.47246 0.30952 0.991 
  60+ years old 0.26186 0.34189 1.000 
 55-59 years old 20-24 years old -1,05833*

 0.29493 0.014 
  25-29 years old -,88106*

 0.25670 0.024 
  30-34 years old -0.77500 0.26923 0.141 
  35-39 years old -0.73333 0.29662 0.391 
  40-44 years old -0.30000 0.29493 1.000 
  45-49 years old -0.64510 0.33038 0.844 
  50-54 years old -0.47246 0.30952 0.991 
  60+ years old -0.21061 0.37022 1.000 
 60+ years old 20-24 years old -0.84773 0.32874 0.309 
  25-29 years old -0.67045 0.29493 0.569 
  30-34 years old -0.56439 0.30589 0.907 
  35-39 years old -0.52273 0.33025 0.985 
  40-44 years old -0.08939 0.32874 1.000 
  45-49 years old -0.43449 0.36089 1.000 
  50-54 years old -0.26186 0.34189 1.000 
  55-59 years old 0.21061 0.37022 1.000 
  55-59 years old 0.64510 0.33038 0.844 
  60+ years old 0.43449 0.36089 1.000 
 50-54 years old 20-24 years old -0.58587 0.25848 0.576 
  25-29 years old -0.40860 0.21383 0.871 
  30-34 years old -0.30254 0.22872 0.999 
  35-39 years old -0.26087 0.26041 1.000 
  40-44 years old 0.17246 0.25848 1.000 
  45-49 years old -0.17263 0.29830 1.000 
  55-59 years old 0.47246 0.30952 0.991 
  60+ years old 0.26186 0.34189 1.000 
 55-59 years old 20-24 years old -1,05833*

 0.29493 0.014 
  25-29 years old -,88106*

 0.25670 0.024 
  30-34 years old -0.77500 0.26923 0.141 
  35-39 years old -0.73333 0.29662 0.391 
  40-44 years old -0.30000 0.29493 1.000 
  45-49 years old -0.64510 0.33038 0.844 
  50-54 years old -0.47246 0.30952 0.991 
  60+ years old -0.21061 0.37022 1.000 
 60+ years old 20-24 years old -0.84773 0.32874 0.309 
  25-29 years old -0.67045 0.29493 0.569 
  30-34 years old -0.56439 0.30589 0.907 
  35-39 years old -0.52273 0.33025 0.985 
  40-44 years old -0.08939 0.32874 1.000 
  45-49 years old -0.43449 0.36089 1.000 
  50-54 years old -0.26186 0.34189 1.000 
  55-59 years old 0.21061 0.37022 1.000 
  55-59 years old 0.64510 0.33038 0.844 
  60+ years old 0.43449 0.36089 1.000 

*. The mean 

difference is 

significant at 

the 0.05 level. 

Method: 

Games 

Howell 

    

Table U-1. Post-hoc tests for group ages - ATT 
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Dependent 

Variable 

 
Group I Groups J 

Mean Difference 

(I-J) 

 
Std. Error 

 
Sig. 

ATT ABE CBH 0.28713 0.14152 0.481 
  ITM ,70031*

 0.20406 0.010 
  EECS 0.34238 0.14780 0.272 
  ES ,69084*

 0.17245 0.001 
  UA 0.09395 0.29313 1.000 
 CBH ABE -0.28713 0.14152 0.481 
  ITM 0.41318 0.21903 0.601 
  EECS 0.05525 0.16786 1.000 
  ES 0.40371 0.18992 0.404 
  UA -0.19318 0.30373 1.000 
 ITM ABE -,70031*

 0.20406 0.010 
  CBH -0.41318 0.21903 0.601 
  EECS -0.35793 0.22314 0.820 
  ES -0.00947 0.24017 1.000 
  UA -0.60636 0.33744 0.676 
 EECS ABE -0.34238 0.14780 0.272 
  CBH -0.05525 0.16786 1.000 
  ITM 0.35793 0.22314 0.820 
  ES 0.34846 0.19465 0.681 
  UA -0.24843 0.30671 1.000 
 ES ABE -,69084*

 0.17245 0.001 
  CBH -0.40371 0.18992 0.404 
  ITM 0.00947 0.24017 1.000 
  EECS -0.34846 0.19465 0.681 
  UA -0.59689 0.31932 0.615 
 UA ABE -0.09395 0.29313 1.000 
  CBH 0.19318 0.30373 1.000 
  ITM 0.60636 0.33744 0.676 
  EECS 0.24843 0.30671 1.000 
  ES 0.59689 0.31932 0.615 

SATT ABE CBH 3.05625 3.65605 1.000 
  ITM 8.54210 5.27178 0.810 
  EECS 11,42097*

 3.81837 0.044 
  ES 8.96090 4.45508 0.496 
  UA 0.64511 7.57267 1.000 
 CBH ABE -3.05625 3.65605 1.000 
  ITM 5.48585 5.65830 0.997 
  EECS 8.36472 4.33643 0.565 
  ES 5.90465 4.90637 0.979 
  UA -2.41114 7.84666 1.000 
 ITM ABE -8.54210 5.27178 0.810 
  CBH -5.48585 5.65830 0.997 
  EECS 2.87887 5.76451 1.000 
  ES 0.41880 6.20463 1.000 
  UA -7.89699 8.71751 0.999 
 EECS ABE -11,42097*

 3.81837 0.044 
  CBH -8.36472 4.33643 0.565 
  ITM -2.87887 5.76451 1.000 
  ES -2.46007 5.02849 1.000 
  UA -10.77586 7.92359 0.941 
 ES ABE -8.96090 4.45508 0.496 
  CBH -5.90465 4.90637 0.979 
  ITM -0.41880 6.20463 1.000 
  EECS 2.46007 5.02849 1.000 
  UA -8.31579 8.24931 0.996 
 UA ABE -0.64511 7.57267 1.000 
  CBH 2.41114 7.84666 1.000 
  ITM 7.89699 8.71751 0.999 
  EECS 10.77586 7.92359 0.941 
  ES 8.31579 8.24931 0.996 
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SN ABE CBH 3.02374 2.73942 0.991 
  ITM 8.90677 3.95006 0.312 
  EECS 6.20608 2.86104 0.372 
  ES 3.74782 3.33812 0.989 
  UA -0.53686 5.67407 1.000 
 CBH ABE -3.02374 2.73942 0.991 
  ITM 5.88303 4.23967 0.932 
  EECS 3.18234 3.24921 0.997 
  ES 0.72408 3.67626 1.000 
  UA -3.56061 5.87936 1.000 
 ITM ABE -8.90677 3.95006 0.312 
  CBH -5.88303 4.23967 0.932 
  EECS -2.70069 4.31925 1.000 
  ES -5.15895 4.64902 0.990 
  UA -9.44364 6.53188 0.908 
 EECS ABE -6.20608 2.86104 0.372 
  CBH -3.18234 3.24921 0.997 
  ITM 2.70069 4.31925 1.000 
  ES -2.45826 3.76776 1.000 
  UA -6.74295 5.93701 0.988 
 ES ABE -3.74782 3.33812 0.989 
  CBH -0.72408 3.67626 1.000 
  ITM 5.15895 4.64902 0.990 
  EECS 2.45826 3.76776 1.000 
  UA -4.28469 6.18106 1.000 
 UA ABE 0.53686 5.67407 1.000 
  CBH 3.56061 5.87936 1.000 
  ITM 9.44364 6.53188 0.908 
  EECS 6.74295 5.93701 0.988 
  ES 4.28469 6.18106 1.000 

*. The mean 

difference is 

significant at 

the 0.05 level. 

Method: 

Hochberg 

GT2 test 

    

Table U-2. Post-hoc tests for schools – ATT, SATT and SN 


