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Abstract
Despite the huge market size of mobile applications and the large number of involved stakeholders few
research about app users’ intentions to download apps and factors affecting their decision had been carried
out. Current study examine app download decision from a transaction costs perspective and its elements on
app download taking into consideration free and paid revenue model for app. An online survey is used
developed to collect field data. One hundred and one valid response are obtained and used to test the
proposed research model. The findings indicated that transaction costs for app and market were significant
driving factors that negatively impacted download for free model. Temporal asset specificity showed to be an
essential driving factor for app. The research model gave positive indications about transaction costs theory
being a good framework to analyze app download decision.
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1. Introduction
1.1

background

The resources offered by the Internet and the World Wide Web formed an information space that in
turn contributed to the development of Electronic Commerce Markets while at the same time
offered a new channel between sellers and buyers. The e-commerce markets have created new
models that are different from the ones for traditional markets such as the digitization of the market
mechanism and digitization of the products and their distribution (Strader and Shaw, 1997). Mobile
application markets are one of these market examples that has been developed to deliver mobile
applications (apps) to the smart mobile devices utilizing the connectivity over the internet and the
access to the app markets distribution platform, the so called App Stores (Google Play and App
Store).
The app industry has grown fast recent years, the estimated global spending on the apps for 2016 is
$50.9 billion1 . The two largest app markets are: Google Play store and Apple App store with almost
two millions apps2 on Google play (Feb 2016) and around 1.5 million apps3 (June 2015) in the App
Store respectively. Identical growth figures apply to smartphone market share. Statistics shows that
the smartphone market is dominated by Google's Android and Apple's iOS, each accounting for
81.6% and 15.9%, respectively4. In terms of the number of downloads Google play had accounted
for 65 billion5 downloads in May 2016 accumulated since August 2010 while the App store has
exceeded the 100 billion6 in accumulated downloads since its inception in July 2008.
The figures above tells a lot about the size of the app market and the number of stakeholders
involved in it. This in turn has drawn the attention of scholars and practitioners alike to further
research and investigate the market dynamics as well as influential factors affecting users’ choices
and decisions about the selection and usage of the apps. In line with the above, current study in
hand seeks to analyze the app market from an e-market perspective and to evaluate customer’s
download decision from the perspective of transaction cost theory and its impact on revenue model
type used i.e. free and paid. To understand the factors impacting app user’s download decision the
study intends to analyze transaction costs factors i.e. uncertainty, asset specificity and frequency
associated with an app download from app market and their impact on app revenue model type and
their influence on app user’s download decision.
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Electronic markets facilitate the interaction between the buyer and the seller by linking them
together in an e-marketplace and by governing the purchasing transaction electronically. The
product is either a service or a physical or experience good. The business process model from a
consumer's perspective consists of activities that can be grouped into three main phases: prepurchase determination, purchase consummation, and post-purchase interaction (Strader and Shaw,
1997). Despite the offered possibilities through e-market setup there are still a number of
uncertainties affecting consumers’ online purchase from these e-markets. The same applies to the
app users in the app markets where uncertainties, such as the quality of the app and the risk that app
doesn’t address customer’s needs, still exist (Müller et al., 2011).
In order to understand the nature of the electronic markets, including app market, the factors
affecting these markets as well as the behavior of app users in such market, we apply transaction
costs theory as a powerful framework to analyze and understand app market. Building on the
transaction cost theory the study intends to examine the impact of transaction cost antecedents on
app revenue model and their influence on app user’s download decision.
The transaction costs theory developed first by Coase (1937) and then by Williamson (1981)
considers all the costs involved in the make versus buy decision of an economic exchange either
internal or external to a firm. The starting point in the theory is that the price of a product is not the
only cost to consider in a transaction between buyer and seller as there are other factors that
contribute to the final product cost in a transaction. These could be the cost for information
searching, contracting, product specificity etc. All costs contributing to the total cost in a transaction
of an economic exchange, need to be analyzed in order to be properly addressed.

1.2

Problem discussion

In the app market setup the interaction between buyer (app user) and seller (app provider) is
facilitated by market’s digitized mechanisms and the distribution of the digitized product (mobile
application). According to Varian (1999) digital products are all products that could be digitized.
Example of digitized products are e-books, video films, music and of course mobile applications.
The mobile application as a digital product classified as an information good is transacted in the app
market. From here onwards we use the term app download as this term is more common and
applies for both free and paid apps. Paid apps need to be purchased and paid for before
8

downloading to smart device. Apps are distributed by virtual platform to customer (app store)
utilizing digitized transaction over a virtual channel on a digital network (the internet) acting as a
transacting medium between the seller (app provider) and the buyer (app user).
Despite the fact that e-market is efficient in the sense it reduces time and cost spent on a purchase
compared to time and efforts spent on a purchase in traditional physical market, there are still
uncertainties embedded in purchasing product on an e-market. Research on consumers’ behavior
found that purchases in an e-market involve more uncertainty and risks than traditional purchases in
physical market and tangible goods. This is due to the fact that consumers have to deal with
different transactions never faced before as well as information asymmetry (Vos, et al., 2014; Kim, et
al., 2008; Coker, et al., 2011; Forsythe & Shi, 2003). The same applies to app as information good
where uncertainty can originate from the difficulty in assessing app performance, functionality and
compliancy prior to downloading, installing and using it which by then it is late to change one’s
mind about it and return it back to store as in the case of money back guarantee applicable to
physical goods.
Analyzing the e-market in general and the app market in particular from transaction costs theory
perspective is a way to understand and quantify the uncertainties and factors involved in a
transaction and their effects on app users’ behavior with regard to app download decision.
Transaction costs theory is influenced by three transaction parameters, these are: asset specificity,
uncertainty, and the frequency of a transaction. Product uncertainty refers to the cost associated
with explaining and understanding a product. Asset specificity refers to the degree of durability of an
investment undertaken to support a particular transaction and frequency is the recurrence of the
transaction between trading partners (Williamson, 1991).
Previous transaction costs studies have addressed various factors related to e-markets. These studies
had focused on: products in the e-markets, consumers’ attitude in the e-markets and the hierarchies
of the e-markets. None of the previous transaction costs studies had addressed the app market
earlier the same way current study intends to do. App market is a typical e-market to be analyzed
utilizing the concept of the transaction costs theory. Looking into uncertainties as well as other
aspects affecting consumer’s download decision. Emphasizing the analysis on the impact of
transaction costs elements on app revenue model type adopted by app provider and the impact of
the two antecedents on app user’s decision to download app will assist in understanding the
purchase mechanism and factors influencing app user’s decision.
9

Despite the fact that there are a number of revenue model types utilized to monetize the app in an
app market, we limit the revenue model types in current study to two types these are the free
revenue model type and the paid revenue model type.

1.3

Problem formulation

Given the fact that app is a software intended to be run on smart devices render it as an experience
good that in most cases lacks indicators about its quality characteristics. Tangible good in physical
market allows consumers to examine it. It relies also on brand names and advertising campaign as
well as in most of the cases on money back guarantee. App quality evaluation relies mainly on app
market’s rating and ranking of the app that in turn is based on the feedback obtained from peer
users who once took the risk to download the app.
Each app store has more one million apps to offer. Searching for app on an app market within a
certain category is not a simple task. It is both time and efforts consuming. Making a decision about
the app to download demand efforts and time from user to perform search among the available
alternatives for the required app, to compare features among a number of identical apps and to
examine what each alternative offer. Other activities needed to download app are the execution of
the payment’s process in the case of paid app download process, accepting app market’s terms and
conditions, monitoring the download and installation process, and after sales support for problems
faced during app operation. Modeling the interaction process between app user and app provider in
the app market provides an understanding of the cost embedded in each phase of the download
transaction in the app market (fig-1).

Figure 1 App download phases in the app market.
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It is widely accepted that a market channel with low transaction costs is assumed to attract more
buyers than a one with high transaction costs. The factors determining the costs of each phase in a
transaction are not identical to all product types and market forms. In the context of app download,
transaction costs impact on revenue model type adopted by app provider varies between the free
and paid types. In order to understand the impact of the revenue model type on app user’s
download decision the following research question has been formulated:

How do transaction costs impact app revenue model type of choice and how do these
influence app download decision?
A model based on the transaction costs theory has been developed to analyze the effect of
transaction costs elements on revenue model type and the combined implications of transaction
costs and app revenue model of choice on app download decision.

1.4

Purpose

The purpose of the research is to investigate and analyze through the lens of the theory of
transaction costs, app revenue model and the factors affecting app user’s decision to download app
from the app market. By mapping the dimensions of the transaction costs, i.e. uncertainty, asset
specificity and frequency to the app revenue model types and by comparing the effect of these items
and the relationship between different elements we would be able to distinguish what factors mostly
impact app download decision.
The evidences obtained from the research would hopefully contribute and enhance our knowledge
and understanding about app user’s behavior and the factors mostly influences download decision.
Field data would help us verify whether the transaction costs model is a valid model to analyze app
download process and to understand app user’s intentions in the app market.
Perhaps the results would have a practical impact as well as it will give app providers’ a better insight
about app users’ intentions and would assist them to market their products in efficient ways.

1.5

Thesis outline

The paper is organized as follows. In Section 2, a literature review and a summary of earlier research
about mobile application and transactions costs theory as well as app revenue model types is
presented. Research model and hypotheses are formulated and discussed by connecting them to the
existing literature and anecdotal evidence from previous research in the second part of section 2. In
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Section 3, adopted research method and field data collection method are presented and elaborated
on. Empirical findings and their analysis are presented in section 4. Discussion of findings in
reference to the theory presented in section 2 are elaborated on in section 5. Conclusions and
implications of the findings for both theory and practice are concluded in section 6 where study
limitations and some future research ideas are presented as well.

2. Literature review
2.1 Overview of past research on mobile applications
A variety of factors has variable effects on various app users’ decision making process to download
app. Apparently app price is not the only factor that affects the mindset of app user’s intentions to
purchase and download app. Different app users have different considerations for different factors.
A number of factors impacting app purchase and usage have been identified and researched earlier
by scholars among these are: word of mouth (WOM) about app, app usefulness, monetary value of
app, app trialability, and app enjoyment. Kim and others (2016) applied mental accounting theory to
explain decision making process for mobile app purchase. The results found, indicate that app
enjoyment has much higher impact than app usefulness on app user’s decision to purchase app
(Kim, Kankanhalli & Lee, 2016).
Oher factors impacting users’ attitude to purchase app have focused on the individual level
perception of paid mobile apps whereby consumers’ personal and social characteristics such as
personal motivation and self-efficacy, mass and peer influence as well as apps’ characteristics, i.e.
perceived usefulness and perceived price have been studied by WU and others (2015) to understand
the impact of these factors on app purchase decision. The results of the study implied that perceived
usefulness, self-efficacy, and peer influence are the dominant determinants of users’ attitude that
positively influence the intention to purchase paid app (WU, KANG & YANG, 2015).
In his study about the determinants of app purchase Kim and others (2011) found the factors that
influence purchase intention were word of mouth, usefulness, ranking, monetary value, trial
performance, pleasure, and ease of use. The purchase factors had differences in frequency and
ranking according to apps’ characteristics classification, that is, productivity, entertainment,
information, and networking (Kim, Lee & Choi, 2011).
Hsu and Lin (2015) found, in a study based on expectation confirmation model that incorporated
app rating, free alternatives to paid apps and habit to predict app user behavior, that confirmation
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was positively related to perceived value and satisfaction. Value-for-money, app rating and free
alternatives to paid apps were found to have a direct impact on app user's intention to purchase paid
apps (Hsu & Lin, 2015).
Studies carried by Alnawas and Aburub (2016) focused on branded app influence on app users’
behavior and the gratifications app users can acquire interacting with such apps and the essential
source of value these app can provide which contribute to shape app user’s satisfaction and
purchase intentions (Alnawas and Aburub, 2016). Online reviews and their impact on free and paid
app download study carried by Cheng and Meszaros (2015) suggests that online reviews have a
greater impact on free products than paid products (Cheng and Meszaros, 2015).
Based on the above review on app download research work. It is evident that none of the previous
studies has evaluated app download intention from the transaction costs theoretical lens in a way
present study intends to do.

2.2 App revenue model type
According to Afuah and Tucci (2001) a revenue model is a framework for assuring revenue
generation for the business. It identifies which revenue source to pursue, what value to offer, how to
price the value, and who pays for the value (Afuah and Tucci, 2001).
Revenue models adopted by app providers in the app stores could be divided into two categories:
free, i.e. giving the app for free for app user to use while utilizing other channels to generate
revenues such as ads. Paid models are based on a premium to be paid upon the purchase of the
product. Other paid models utilized for app are the in-app purchase, the subscription model. Other
paid model types are licensing, rentals, differential pricing (different app stores, or OS), and per-use
fees. In the analysis carried out by present study we generalize the app revenue types into two major
categories free and paid revenue model types or apps. This is in line with the evidence from the app
statistics research about free and paid app types constituting the total number of apps available in an
app market such as Play Store (AppBrain).

2.2.1 Free revenue model type
As the name indicates, app usage is totally free. The app provider selects to give away the app free of
charge to the app user who would be able to download, install and use the app without any cost
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incurred on own behalf. Revenues on the other hand are generated indirectly through third parties,
such as advertisers and info seekers.
The free revenue model is facilitated by the app market being a two-sided market. Two sided market
is defined as an economic platform with two distinct user groups that can provide each other with
intra- and/or inter-network benefits (Rochet and Tirole 2003, Parker and Van Alstyne 2005). A large
number of users performing large number of downloads will lead to significant profits due to crossside externalities in terms of building up large user base for the same app (Tang, 2003). Social media
apps are a good example of free apps provided to attract users in order to assist the growth of the
social media service that in many cases rely on commercial advertisements for revenue generation.
The app market as a two sided platform allows app providers to generate revenue streams through
advertising and non-personally identifiable information selling to third parties. Online advertising or
In-app advertisement allows app providers to generate revenue streams through the ads displayed
within the apps by charging ad publishers or advertisers for their ads while offering the app free of
charge to app users. Advertisers are charged by app’s provider when a link is clicked and accessed by
a customer (CPC, cost-per-click), alternatively advertisers are charged when a specific advertisement
is displayed every 1,000 times (CPM, cost-per-thousand impression) (Asdemir et al., 2012).
The In-app ad model is widely accepted by both consumers and apps’ providers. Consumers have
grown interest in getting apps free and are less willing to pay for apps when free substitutes are
available. For the in-app-ad model to be profitable it requires high level of network traffic (Canzer,
2006). Therefore, the number of users is a key driver for the revenues in this free model.
A negative impact of the in-app ad is that it can degrade users’ perceived quality of the app affecting
users’ overall experience because of cluttered app interface with unsightly advertisements. Another
negative impact is the cost of miss-targeting ads to consumers in the non-target segment (Asdemir et
al., 2012). On the other hand other users might benefit from the advertisement if these are aligned
and relevant to their interests.
Data about users such as demographic information (gender, age), location, online behavior, and
social networks in large numbers is attractive for business and marketing purposes as the success of
the advertising industry is interlinked with the accurate profiling of users who are the recipients of
targeted advertisement (Leontiadis et al., 2012). Thus a large base of data about app users is very
appealing to third parties. App providers are capable of selling unidentifiable customers’ information
14

exchanged during a registration process to permit the download of the free app or the data
eventually collected by the app itself (Balebako et al., 2014). As a result, app users are subsidized,
whereas info seekers are paying app providers to obtain the non-personally identifiable information,
which in turn allows developers to profit from these revenue streams.
Leontiadis et al. (2012) summarize the in-app ad as following: the user is the recipient of a service
delivered by a mobile application that is provided free of charge by a developer expecting to be
compensated for delivering the service and the ad-network that compensates the developer in
exchange for the successful gathering of user interest in businesses through targeted adverts (fig-2).

Figure 2 App advertisement model.

Finally, indications from the app industry suggest that the app market is moving toward free app
revenue model due to the higher revenue streams it can generate (Spriensma 2012).
2.2.2 Paid revenue model type
Paid revenue model type or premium is a purchase model with onetime payment that allows the
download, installation and unlimited usage of the app as well as its future upgrades. The single price
payment is a fixed upfront meant to be paid by each user regardless of how much utility each user
can gets. The single price model impose some limitations on enhancing the ARPU (average revenue
per user) of the app and on the perception of how high a price is acceptable (LatticeLabs, 2013).
In the context of the app purchase paid revenue model type works normally in the following
situations (LatticeLabs, 2013):
1. In the presence of a strong demand for an app (niche area is good example here)
2. In the case of a strong brand where trust is established with users to convince them to pay
before the app is downloaded.
3. The lack of the competition that will in most cases drive prices down.
4. In the case where reach is not essential and limited to a certain group.
5. In the case of no ongoing costs for feature(s) or content(s) that will in turn drive up the
average cost to support higher levels than what the user had paid for.
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The advantage of selecting paid revenue model is that it could create instant, ongoing, and
“possibly” huge revenue stream for the app in case it meets one or more of the above mentioned
situations.
2.2.2 Fremium revenue model type
Frermium model is widely used in the context of app monetization it is considered as a transition
from free revenue model type to paid revenue model type hence it is important to elaborate on its
mechanism.
Freemium as a combination of free and premium, it is a paid model that offers free limited version
of the app. The limitations in the free version has to do with features, time and presence of
advertisement.
The model had been characterized by Fred Wilson first time as:
‘Give your service away for free, possibly ad supported but maybe not, acquire a lot of

customers very efficiently through word of mouth, referral networks, organic search
marketing, etc., then offer premium priced value added services or an enhanced version of
your service to your customer base’.
Wilson (2006) was the first to use the word freemium to describe a revenue model that combine free
and premium revenue models at the same time. Anderson (2009) describes this revenue model as
having a free version that is made available to anyone who wants it in the hope that some users will
then choose to upgrade to the premium version. Pujol (2010) uses a broader definition of freemium,
describing it as loosely connected products or services. According to Anderson (2009), it is expected
in a freemium model that about 95% of users will use the free version, either subsidized or financed
by advertisements, while the remaining 5 % of the users will be willing to pay for the premium
features. Those 5% heavy users (whales) will compensate for the remaining 95 % of non-paying
users.
It is widely observed in virtually all mobile app markets that freemium revenue model has gained
popularity over the past few years and seems to be the long-awaited answer to the question of how
to earn money in the app market. Liu et al. (2012) has showed in an earlier study that free apps in
the freemium model are considered a great promotion tool that can potentially boost the sales of the
paid version but risk exist that the free version may cannibalize the sales of the paid version, leading
to lower overall profits.
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Despite the fact that the free app version in a freemium revenue model is normally limited or timelocked. Its role in this case is to let customer test the product in order to resolve any uncertainty
about its value, prior to committing to the purchase (Rogers 1983; Moore and Benbasat 1991;
Gallaugher and Wang 2002).
The above is in line with what Shapiro and Varian (1999) contend about experience information
good to understand its value. Lacking the possibility to test prior purchasing leads to a high degree
of uncertainty in making a purchase decision. Hence the idea of having the possibility to test a free
version help assess the app and can significantly reduce such uncertainty influencing the customers
to a purchase decision.
Some app providers have implemented payment plan to allow users to upgrade the downloaded app
from free version to premium version by either unlocking the enforced limitations or by removing
the ad fields in case the app is subsidized by in-app ad. This so called in-app purchase (IAP) practice
is utilized by developers to sell content, app functionality, and services by giving app users who have
downloaded their app the opportunity to purchase additional features, e.g., additional levels or
credits in case of a game, or as mentioned earlier to upgrade to more complete product version
directly inside the app.
The in-app purchase practice can be assimilated to versioning and upgrading of information good
particularly software. A considerable amount of theoretical studies on versioning of information
goods had been presented earlier (Shapiro and Varian 1999; Bhargava and Choudhary, 2001, 2008).
These works suggest that versioning is optimal only under certain conditions. A free app version in a
freemium revenue model could have lower quality, limited features, content and performance.
Evidence shows that in-app purchase has been quite successful in the App Store, as well as in
Google Play (ABI Research, 2012).
The freemium model serve the purpose of market segmentation in the case of heterogeneous
customers where different customer’s categories might be interested in different versions of the app
(i.e. limited features, extra features, exclusive additional features) allowing app provider to profit
from price discrimination for different categories of customers (Ragaglia and Roma, 2014).
It is worth mentioning here, according to Veit et al (2014), freemium is the leading revenue model in
the gaming category of the app.
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2.3 Electronic markets and purchasing process
Electronic marketplaces are created by information systems serving as intermediaries between the
buyers and the sellers in a vertical market (Bakos, 1991). Their central proposition in bringing
together buyers and sellers: is the free flow of price and product information resulting in reduced
cost for buyers to obtain information. Despite the numerous strategic possibilities created for these
electronic marketplaces, several commerce parameters, such as security, privacy, settlement, etc. are
affected (Bakos, 1991).
App market is a form of electronic marketplace. It exhibits key characteristics of single channel for
selling the product whereby the terms of access to the market are uniformly determined for all
sellers (App developers) who have the opportunity to change price, features and characteristics of
the App they provide, based on users’ feedback and reviews. App providers are compared within
apps categories for identical apps capable of performing certain tasks (compare utilitarian vs.
hedonic) rather than in genre. Versioning of mobile apps offers a greater range of flexibility to app
providers’ strategies (e.g., feature based or price based differentiation, in-app purchases, subscription
length, etc.).
Stahl and others (2016) classify app market as a many-to-many marketplace operated by an
independent intermediary with minimal entry restrictions. Such markets are two sided market places
with many supplier and buyers connected through the independent platform. Operators of the
platforms in the app markets are not neutral as they trade their own products and services rendering
them biased by their own interest to facilitate their sales (Luomakoski, 2012).

Figure 3 market as a two sided market place.
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2.3.1 Purchasing process
Product purchasing refers to the procurement of a product by providing monetary information in
exchange for the focal good. In addition to monetary information, product purchasing usually
involves providing consumer information (e.g. name, contact information, product preferences,
etc.). McKnight et al (2002) argue that consumers do not make a single, inclusive decision about a
purchase, but they rather consider two distinct stages: getting product information and then
purchasing the product. These two behaviors constitute the major part of long-held consumer
behavior models. Engel et al. (1973) describe a five-stage buyer decision-making process that includes
problem recognition, information search, evaluation of alternatives, purchase decision, and postpurchase behavior.
Ives and Learmonth (1984) propose the customer resource life cycle (CRLF) with three key stages: prepurchase, during purchase, and post-purchase. Getting information is a pre-purchase activity, while
product purchasing corresponds to during purchase activities. Similarly, Kalakota and Whinston
(1997) introduce the consumer mercantile model (CMM) that consists of three phases: pre-purchase
interaction, purchase, and post-purchase interactions. Pre-purchase interaction consists of product
search, while comparison-shopping corresponds to getting information. McKnight et al (2002)
describe four transaction stages: requirements determination, vendor selection, purchase, and aftersales service. ).
In the contexts of app market and app purchasing we adopt Engel’s model modified by Liang and
Huang (1998) who argue that a transaction process out of transaction costs perspective in an emarket could be based on the following seven steps (Liang and Huang, 1998):
1. Search: search for information about relevant product or service.
2. Comparison: compare attributes “prices”.
3. Examination: examine the product to be purchased.
4. Negotiation: negotiate/accept terms.
5. Order and payment: place an order and pay for it.
6. Delivery: product delivery.
7. Post-service: post sale service and support.
19

The steps of the purchasing model adopted are identical to both paid and free revenue model except
for the order and payment phase where different sequences are applied for the free and paid revenue
models respectively. Further details about the sequence of the revenue model type is depicted in
appendix-1.

2.4 Transaction Costs Theory
Transaction cost theory, developed first by Coase (1937) and built on top of his work by Williamson
(1975) is an important economic theory that considers different aspects related to an economic
exchange in an organization and the impact of different governance structures on organization’s
economic activities (Williamson 1987). Traditionally, transaction costs theory has described the scale
and scope of the firm rather than markets. Its formulation revolves around the role of profit
maximization of the firm that involve cost minimization, emphasizing that firms incur costs in the
attempt to buy or sell goods and services.
Due to the exponential expansion of internet usage and the rapid growth of the electronic
commerce, markets as an institutional arrangements with extensive economic activities have become
very essential as more and more individuals are participating in various types of these electronic
markets (Devaraj, Fan & Kohli, 2002). Transaction costs theory is being used currently to study a
variety of economic and social phenomena on the firm- and individual-level, ranging from vertical
integration, corporate finance and financial markets, to marketing, contracting, franchising,
regulation, business models, and political systems (Shelanski and Klein 1995).
Transaction costs theory explains how trading partners can choose from a set of feasible
institutional alternatives and governance structures, ranging from free markets to hierarchies with a
variety of hybrid models in the middle, the arrangement that offers adequate protection for their
relationship-specific investments at lowest total cost. It maintains that in a complex world, contracts
ate typically incomplete. Because of this incompleteness, parties who invest in relationship-specific
assets expose themselves to a hazard (Shelanski and Klein, 1995).
According to Williamson (1975, 1985) a transaction is a process by which good or service is
transferred across a technologically separable interface. In the case of an ideal market, it is assumed
by the classical economic theory, that market information is symmetric between buyer and seller. As
a result a transaction can be executed without cost. In real life situation, and in the context of a retail
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transaction where an exchange between a consumer and a retailer in which the two parties obtain
something from each other at a cost to each (Bender, 1964), the markets are not that much ideal. In
order for a consumer to be able to execute a transaction, certain activities prior to a transaction shall
be conducted such as searching for relevant information, agreeing to terms and conditions, and
monitoring the execution process to ensure a favorable deal (Coase, 1937). The costs involved with
such transaction-related activities are called transaction costs.
Transaction costs theory is characterized by two assumptions: people’s bounded rationality and
opportunism (Rindfleisch and Heide, 1997). Bounded rationality originates from the human rational
nature and its capability to assimilate disposed information resulting in faulty decisions reinforcing
uncertainty (Williamson, 1981). Opportunism on the other hand is the perception that parties
involved in a transaction sometimes distort information or behave dishonestly acting with guile in
their own self-interests (Williamson, 1975; Anderson, 1988). This in turn creates behavior
uncertainty and performance evaluation problem (Rindfleisch and Heide 1997).
Participating in a market or hierarchy to perform an economic exchange of some sort characterizes
by transaction’s three key dimensions: uncertainty, frequency and asset specificity (Williamson,
1985). Uncertainty reflects the inability to predict relevant contingencies from two sources:
unpredictable changes and information asymmetry resulting from strategic nondisclosure or
distortion of information by the seller (Williamson and Masten, 1995). Two types of uncertainty,
internal and external, can have an effect on the make or buy decision (Williamson 1975). External
uncertainty corresponds to environmental unpredictability. The environment is characterized by
whether it is complex, stable, easy to monitor, and certain, while internal uncertainty corresponds to
decision making and lack of adequate information.
Asset specificity arises when certain business investments are made to support a particular
transaction. This makes it difficult for the buyer as well as the supplier to switch as they eliminate
competitive market pressures. Williamson (1985) defines asset specificity as "durable investments
that are undertaken in support of particular transactions, the opportunity cost of which investments
is much lower is best alternative uses or by alternative users should the original transaction be
prematurely terminated." In his analysis of transaction-specific assets, Williamson notes that the
transaction-specific skills and assets utilized in the production processes and provision of services
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for particular customers can be classified into categories according to whether they are human,
physical, and site/location specific (Williamson, 1991).
Frequency refers to the recurring nature of the transactions. Klein (2006) argues that researchers
need to distinguish between three types of transaction frequency appeared in previous transaction
costs theory studies: 1) the frequency of trade between specific trading partners; 2) the frequency of
trade among many trading partners; 3) and the frequency of disturbances in the environment.
Frequency of trade between specific trading partners refers to repeated interaction in hierarchical
governance. According to Williamson (1985, p. 60), higher levels of transaction frequency provide
an incentive for firms to employ hierarchical governance, because recovering the costs of creating
specialized governance structures will be easier to recover for large transactions of a recurring kind
compared to seldom recurring ones.
The frequency of trade among many trading partners is the frequency with which a particular
transaction occurs in the market, regardless of who is transacting. Williamson (1985) refers to this
type of transaction frequency as “standard” (i.e., frequently occurring) and “nonstandard” (i.e.,
idiosyncratic) transactions, compare one-time transaction versus recurring transactions.
In his concept of “frequency of disturbances in the environment” Williamson compare markets,
hierarchies, and hybrids according to how well they adapt to change. Unlike in a relatively stable
environment the choice among market, hybrid, and hierarchy depends primarily on asset specificity.
The dimensions of the transaction costs theory (uncertainty, specificity and frequency) indicate that
a transaction could involve high or low uncertainty, be frequent or rare and require specific or nonspecific assets. Addressing these three variables determine whether transaction costs are high or low
for a particular transaction and would assist in the decision making about conducting the transaction
in a market, hierarchy, or hybrid.

2.5 Research Model
Transaction Cost theory provides an effective framework to analyze the adoption of electronic
commerce in the business-to-consumer (B2C) hierarchy, it is a viable theory to explain the internet
shopping decision of consumers (Teo and others, 2004). Since app market is a form of B2C ecommerce hierarchy (Stahl, 2016), it is natural to apply the transaction costs theory framework to
investigate and analyze app download decision from the perspective of the theory and the impact of
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its elements on app download. In our assessment we use app revenue model type, transaction costs
and its antecedents: uncertainty, frequency and specificity to analyze their effects on app download
decision.
A research model for app download is proposed in figure-4 where transaction costs elements and
revenue model types are analyzed to understand the transaction costs incurred in each step of the
download process, the model is applied to free and paid app.

Uncertainty
App
Download

Frequency

Specificity
Transaction
Costs

Figure 4 Transaction costs framework for app download.

The model integrate transaction costs and revenue model type into download decision. It is aimed at
understanding app user’s download behavior and attitude in the app market and how transaction
costs factors are affecting download decision.
In analogy to e-market purchases we assume that the willingness to download an app is negatively
associated with the perception of its transaction costs comprising: information search, comparison,
examination, and evaluation of app alternatives. As well as the delivery of the app and its installation
on the device and the post download support. All these activities constitute the transaction costs of
app download. It is widely accepted that high transaction costs lead to less frequent downloads
alternatively to find other options with less transaction costs. Low transaction costs on the other
hand lead to more frequent downloads. Hi transaction costs are not related to the monetary value of
the app, it is rather related to energy (physiological and physiological) exerted to perform certain
activities during a transaction as well as the time spent searching relevant information, examining
alternatives, perform and monitor a transaction (Bakos, 1997). Results from current study will assist
in determining the applicability of the transaction costs model in explaining app users’ download
behavior.
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We focus in our study on the transaction costs incurred by app user when transacting in the app
market to download an app and on the reason why app user pursue a choice associated with certain
transaction costs. We refer to this as app download’s transaction costs. We assume that the
transaction costs for downloading a paid app is not identical to downloading a free one and that the
difference between the two costs is not related to the price of the paid app only. It is rather related
to a number of factors where their affects are aggregated to constitute the total transaction costs of a
certain download. App users encounter different costs for different steps to download an app during
a transaction in the app market. These costs are associated with the following activities conducted by
the app user to acquire the app: store access, searching for alternatives, evaluating and examining
alternatives, purchase process (in case of paid app), transaction execution and monitoring, delivery
(download and installation of app on user’s device) and post-download (post-sale) support. These
activities are characterized by being either time based (search time, waiting time, execution time,
delivery time), psychological (perceived ease of use, inconvenience, frustration, annoyance, anxiety,
depression, dissatisfaction, disappointment, personal hassle, etc.), monetary based (accepting terms,
typing payment, providing credit card details, fulfilling payment conditions, etc.). These activities
generate various transaction costs that are meant to be aggregated to determine the total transaction
costs of the download of the app.
2.5.1 Hypotheses development
Figure 5 depicts the conceptual model that hypothesizes the relationships among the constructs for
uncertainty, asset specificity, frequency, transaction costs as well as app download decision. The
model addresses the research question: what factors influence app download decision from the
perspective of transaction costs impact and app revenue model.
2.5.2 App download
App market is a form of electronic-market where an app is available online, users can browse for
different apps, go through its information, compare and examine its features with other available
alternatives, decide about the app to download, accept app market terms and conditions, purchase
and pay for app in case of non-zero price, initiate delivery process to device (i.e. download and
install). App user can request app provider’s support if problems are faced with the downloaded
app. The sequence of activities for download process is identical to product purchase from online
market. The product on other electronic markets could be either physical or experience one such as
the case with app. Therefore it sounds logical to apply previous research about electronic market to
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the app market in general and to app download in particular. Despite the fact that there are too
many reason for app users to download apps from app market such as being influenced by the app
itself and less by the transaction costs of the app being free or paid. Our focus in current study is
mainly on transaction costs impact on app download whereby we analyze the impact of various
costs on app download as well as the revenue model effect on download decision.

2.5.3 Transaction costs for App Revenue Model
App revenue model is the monetization method utilized by app providers to generate revenues from
their apps. There are two categories of revenue model, the free and the paid. App providers who
offer their apps for free can make their profits through one of the following methods: 1) selling
advertising space to ad networks that, in turn, sell the space to advertisers; 2) sell users’ non-personal
information to marketing companies; 3) offer basic app version for free in the hope that users will
upgrade to paid version with more features; 4) sell features and items within the app itself utilizing
in-app purchase feature; 5) give app for free to promote company’s brand and sell other products
where app act as a form of advertising. Paid apps are sold at a non-zero price to customers who are
granted full access rights to all elements in the app including version upgrade. The model is not
suitable to apply to all categories of apps as it might not generate any revenue unless the app is
exclusive or of popular brand and faces no threat from competitors.
App revenue model in present research is considered as a function of uncertainty, asset specificity
and frequency. The two model types are evaluated based on their transaction costs whereby it is
assumed that the download decision will utilize the revenue model type with lower transaction cost.
The perception of transaction costs corresponding to paid and free apps varies among app user
groups. Certain group of users might be willing to spend money on a paid app rather than spend
time searching for suitable free alternatives. Others might tolerate degraded graphics resolution due
to advertisement while some others won’t allow anything to distract or disturb their app usage. Some
users might select to test free limited version of the app before making their decision about
purchasing the paid version while other users might select to go directly to paid app version instead.
Some users are very sensitive to security vulnerabilities and do not tolerate any treatment of personal
data while others might totally not care. The proposed research model is intended to model
transaction cost for free and paid revenue model types in order to determine the cost of pursuing
either alternatives. Fig.5 depict the hypothesized model.
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App, market

Specificity
Brand, Location, time
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download app
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Frequency
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H1
Transaction Costs
Search, compare, examine,
payment, delivery

Figure 5 Hypothesized model.

2.5.3.1 Search cost

Search cost is the perceived cost incurred at the stage of finding needed product or process
information, such as searching the app market to find required app. App market as a delivery
platform for apps allows users to search for, purchase and download these apps. Despite the fact
that app markets provide tools and functions to search for apps still this task a time consuming
challenge that demands certain efforts from app user to through available information taking into
consideration the high number of available apps on each store. In order to facilitate the search
process the app store has categorized the apps into groups according to their functionalities such as
game, social, sports etc. The categories are divided further into sub-categories such as action, arcade
and puzzle for game category. Each app is assigned with only one category (Liu and others, 2016).
Even though the categorization of app into different groups facilitates the search process in a
hierarchical taxonomy still the search for appropriate app is needed within the category as apps with
similar functionalities compete with each other within the same group. The above categorization
might not be efficient and contribute to find appropriate apps as it leads to app sampling issue as a
result of app store classification based on app popularity (Martin et al, 2015). App users might not
find app market easy to navigate and neither properly organized to help them search for appropriate
app. We constitute that search process for app increases transaction costs for app revenue model.
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2.5.3.2 Comparison cost

Comparison cost is the perceived cost incurred at the stage of comparing alternatives based on their
attributes such as price or comparing alternative channels. We focus on product attributes in the
comparison cost topic as alternative channels are limited to app market in the app context.
Conducting a search process to localize appropriate app yields a result with a number of alternatives.
App user might select to compare different alternatives prior to downloading the required app. The
app market offer a number of attributes both technical and non-technical for each app that could be
reviewed by app user to map these to own preferences. Comparing attributes and going through
reviews is a time consuming and efforts demanding process as the wealth of information and the
huge number for apps complicate the process. Attributes that could compared for two apps are:
price, number of installs, number of ratings, rank of downloads, rating, reviewers, reviews etc. Fig-5
summarize both technical and non-technical attributes of the app. Trying to compare various data
and matching it to own preferences will definitely increase the transaction costs for revenue model
at this stage hence we constitute that comparison cost will contribute to the transaction costs for the
revenue model.
2.5.3.3 Examination cost

Examination cost is the perceived cost incurred at the stage of examining a product intended to be
purchased, in physical market and in case of physical good this is similar to trying a shoes in a store.
In the e-market hierarchy and in the context of experience good applicable to app, examination is
done by relying on others’ reviews or recommendations containing information about their
experience with the app and opinion of it. App reviews can be found in several places further to app
market such as on social media (Facebook, Twitter, Instagram), app ecosystems and micro blogs
(Genc-Nayebi and Abran, 2017). Other examination approaches are to look at screen captures for
app, read its description, to go through content rating and to perform some research about the
developer. All these activities are time consuming and could cause confusion due to contradicting
inputs about others’ experience as there might be spam reviews posted by opinion spammers meant
to boost sales and damage competitor’s reputation. It is important during app examination to
distinguish between authentic information and fraudulent information. Therefore app users need to
be selective in evaluating reviews in order to reach to an informed decision. Otherwise they might be
misled by others to a poor download decision resulting in increased transaction costs. Spending time
and exerting efforts to examine reviews about app’s specific features, possible bug or a quality issue,
increases the transaction costs of the revenue model.
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2.5.3.4 Negotiation cost

Negotiation cost is the perceived cost incurred at the stage of negotiating terms with the seller.
Despite the fact that price bargain is not actual in online market as well as app market. There is a
part of negotiation cost that apply to app market. This part is the acceptance of the app market
terms and conditions for the app to download. The terms and condition are more or less a kind of
EULA (End User License Agreement) applicable to software good and app in this case, stating that
the app is licensed and not sold to the user (LinkedIn). Both app market and app provider are
interested in having a contract with app user to protect themselves by limiting any liability for
problems incurred running the app, disclaiming warranties and to protect the rights to the
intellectual property of the app. On the other hand app user is granted non-exclusive, worldwide,
and perpetual license to perform, display, and use the app on the device. Hence a pre-requisite for
app download is that app user acknowledge the terms and conditions for the app by clicking accept
to this contract. For free app the terms and conditions enforced by app market and app provider
might be justified but in the case of paid app, the monetary value i.e. economic utility derived from
the app in comparison to its price, is not guaranteed similar to mutual contracts between seller and
buyer in other contexts. Therefore a negotiation cost is expected in this case.

2.5.3.5 Payment cost

Payment cost is the perceived cost incurred in the process of ordering and paying for product. All
online payments are based on credit card transactions. App market is no exception. A credit card is
required to perform payments in the app market. A payment is needed for paid apps or to buy items
within an app, the so-called in-app purchase. During a credit card transaction user need to disclose
personal information as well as credit card details. Users with different experience in online
transaction react differently towards credit card payments. Experienced users unlike inexperienced
ones are familiar with check out process while inexperienced ones might perceive certain level of
risk during an online payment by credit card. The perceived risk relates to the way app market
protect the revealed personal data during a transaction. Such as how the details about credit card and
its holder are stored. Executing an online payment has fees and incur some risks for both
inexperienced and experienced users as personal details are disclosed and app users’ preferences are
exposed to app market. These preferences are used to match marketing choices and offer these to
users that might not be willing to accept. Therefore privacy is a major concern for app users in this
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case where data protection by the app market is expected to be fulfilled. Perceived payment cost
increase transaction costs for paid in-app purchase revenue model.
2.5.3.6 Delivery cost

Delivery cost in the context of physical product relates the delays in receiving the product or due to
high transportation costs. In the context of app, delivery cost relates to user’s familiarity in installing
apps and the experience in using them as well as to app compatibility with user’s device. During app
installation process i.e. delivery to user’s device the app might ask for excessive permissions to
access various resources on user’s device. Despite the fact that all requested resources are not
needed to run the app still the request to access them is meant to be used by bi-activities of the app.
Such activities are collecting user’s contacts or permission to utilize SMS to send messages to high
rate service benefitting app provider. Therefore app user’s experience is crucial here to distinguish
between what resources are needed by app to operate properly and what are not and to grant
permission for minimal required resources. Accepting all permission requests as is the case with
most of the users and as it is common practice applied by most app users allows app provider to
benefit from app users in different ways (Hoffman, 2012). Other costs related to app delivery is the
risk of harmful app from non-trustworthy app provider that can cause security vulnerability or
ultimately cause the device to malfunction. Downloading app from app market gives no guarantees
that the app is tested for malware and viruses, spam app developers strive to gain monetary profit
and they are willing to leak valuable user data such as contact lists or credit card information. These
actions increase delivery costs that in turn contribute to revenue model transaction costs.
2.5.3.7 Post sale support cost

After sales service cost is the cost incurred after the product has been delivered to user, it involves
warranty, maintenance, spare parts, upgrades and customer support. After sales support is meant to
reduce risk for customer if product doesn’t perform up to expectation. In the context of app
download, after sales service relates to app provider’s support of delivered app. App user might need
to contact app provider’s support for various issues faced with the operation of the app. This could
be related to app performance and app functionality or simply to get help with certain app’s
functions. For the first level support, it is common that app provider publish on the web page of the
web a user guide for the app as well as a FAQ about basic and common issues known about the app
and faced during previous releases. For advance and high level support, app provider might select to
implement a consultation procedure to escalate problems to higher level. Some app providers might
select not to publish any contact information – like a website or an email address – rendering the
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app less trustworthy. Responses from app provider might take long time and actions might never be
taken. This case is common if the problem is related to operating system version or the hardware
used like being an old version. In such case, spending time and efforts communicating problems
related to app operations with app provider’s support is a wasted time and efforts which in turn
increase the transaction cost. Other after sales support problem is upgrade releases that cause a fully
operational version to crash or to cause the device to malfunction. Again such a problem contribute
to increased transaction costs.
The following hypothesis for app download intentions is formulated based on the transaction costs
for revenue model discussed in this section.
H1: Transaction costs negatively influences app downloading intention

2.5.4 Uncertainty
Uncertainty arises from the difficulty in predicting the other party’s action in a transaction due to
opportunism, bounded rationality, and asymmetry of information (Williamson, 1981). Due to these
factors app user’s choice might be far from perfect and the download decision is not free from a
certain degree of risk. The types of uncertainty associated with app download are: app uncertainty
related to product quality and performance and the uncertainty related to transacting on the app
market the so called online process uncertainty.
App performance uncertainty refers to the difficulties in ascertaining the quality, functionality and
performance of the app. App user confront with the question whether the selected app will meets
own needs when downloaded and tested. App as an experience good is difficult to examine and
asses from a functionality perspective without downloading and testing like other software products.
App user relies on app provider’s reviews, app market ranking and rating as well as peer users’
feedback or WOM. Relying extensively on other users’ experience or communities’ feedback expose
app user to moral hazard cost that increases uncertainty for the app which in turn increases
transaction costs. App quality, functionality and performance are attributes of major concern for app
user hence it is natural to postulate that app uncertainty increases transaction costs.
Process uncertainty relates to the willingness to transact in the app market and to pursue the online
sequence of activities required to download app and the perception of risk and grade of difficulty
involved. We can distinguish between experienced and unexperienced online users. The two groups
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are expected to act differently in an electronic market transaction. While experienced users are
attracted by the convenience of app market and features of online stores, unexperienced users
perceive a lot of uncertainty transacting in such a market on the Internet. The unexperienced users’
inconvenience in the app market increases their transaction costs due to the increased time spent
searching for information and to monitor the transaction. Transacting in the app market demands
certain acquaintance with app market functionality, such as the need to have valid e-mail account as
well as login credentials to app market besides the familiarity with the usage of credit card as a
payment method adopted in the electronic marketplace. Unexperienced users might perceive
transacting in the app market as unsecure and complex while experienced users have a totally
different perception. Spending time searching for suitable app and exerting efforts to monitor a
transaction will definitely increase the transaction costs.
The overall effect of uncertainty perceived for a transaction in the app market will be the aggregated
effect of the two kinds of uncertainties. High level of uncertainty is likely to increase transaction
costs. We therefore assume a positive relationship between uncertainty and transaction costs a
negative relationship to app download hence formulate the following hypothesis:
H2: Uncertainty negatively influences app downloading intention

2.5.5 Asset Specificity
Asset specificity defined earlier as specific investments made by transaction parties during a
transaction tend to increase transaction costs. Types of assets related to transaction comprise special
human resources, site specific resources and physical specific resources. Despite the fact that app
markets are specific in their function in terms of being app distribution platforms and apps are
specific type of product intended to be used on specific devices and users are committed to using
the operating system and the type of apps that go with their smart devices. For certain apps, users
might require certain knowledge to operate the apps or to at least benefit from its usage. All these
factors are considered as pre-requisites assumed to be fulfilled by app users to download apps. Asset
specificity in the context of app download is the tendency of the users to adhere to specific brand
name as well as to temporal specificity. Temporal specificity is associated with the download of
specific app for temporal usage in a particular place or time.
Customer’s preferences for app might revolve around downloading app with a particular brand
name. Strong brand names are normally valuable and favorable to app users due to recommended,
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trusted and app provider’s reputation. Therefore it is natural that app users invest in brand names if
they are to avoid any inconsistency with their preferences. Pursuing such an attitude dedicates a
particular app provider whose app creates sustainable switching costs (Chiou, 2010; Williamson,
1985). Brand name apps safeguard app user by maintaining an ongoing relationship with the app
provider, this relation normally hold-up app user from pursuing new app download or switching
from other app providers. Having high focus on brand names rather than on other attributes tend to
increase specificity that in turn contribute to increased transaction costs.
Temporal specificity relate to the fact that an app might be needed for a specific location. A good
example of this is a recreational resort where the app is used to grant access to different facilities, to
charge for various activities, to navigate and guide guests and to advertise promotions. Apps
bounded to a specific place or to a particular occasion make the download of other equivalent app
alternatives difficult to use and restrict the app user to download the app from the incumbent app
provider. Increased temporal specificity increases the transaction costs and negatively affect app
download. Therefore the following hypotheses are assumed about app specificity:
H3: App specificity negatively influences app downloading intention

2.5.6 App download frequency
Koyuncu and Bhattacharya (2004) argue that the frequency of online purchases increases with the
benefits of the e-commerce environment and decreases with its risks. In the context of app
download and based on the previous argument it is logic to assume that free apps are much more
attractive to download than the paid ones. This assumption is supported by the statistics from app
markets where free apps download constitute more than 90% of total apps download compared to
less than 10% for paid apps (AppBrain). Perceived transaction cost is a crucial factor that affects
consumers’ willingness to frequently buy online (Teo and Yu, 2005). Williamson (1985) suggests that
the frequency with which transactions recur is one of the critical dimensions for describing
transactions. The same apply in the context of app download frequency where the perception of
transaction costs have an influence on app users’ willingness to download from the app market.
Furthermore and as it has been pointed out earlier, the reaction of inexperienced and experienced
app users to the same level of uncertainty in a transaction varies due to the differences in their
tolerance of uncertainty. Hence, the following hypotheses are formulated:
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H4: Download frequency positively influences app downloading intention

3. Method
Employing adequate approach to empirically analyze and validate field data in reference to theory
discussed previously in the study is crucial for the research results. Different methodologies are used
for different empirical analyses to answer questions of specific interest related to behavior,
relationship and influencing factors. The approaches to design and analyze research data can be
classified into three categories: descriptive analysis, aimed at describing different situations or events;
exploratory analysis, aimed to find occasion/correlation and clarify it; and explanatory analysis,
aimed at explaining the causality of why something occurs, i.e. causes and effects (Saunders, Lewis,
& Thornhill, 2009). Which of the above approach is the most suitable one for a research depends on
the nature of the research problem being treated. In this section research approach and empirical
data analysis are discussed as well as the proposed measurement model. Statistical tools and
estimation methods chosen for the research are presented and discussed, these comprise measures,
constructs and variables proposed for the research model. We further present the strategy selected
for data collection and argue reliability and validity topics.

3.1 Research approach
The research model and the hypothesis presented in current study are of a causal nature indicating a
relationship between independent and dependent variables. Empirical findings about app users’
decision to download apps as an effect of transaction cost elements are tested to find out if they
match the results derived from the theory in an explanatory and deductive approach.
We select the method of multivariate analysis to test formulated hypotheses and to estimate the
magnitude and the direction of the variables influencing them. Multiple regression analysis is applied
since the dependent variable in the proposed measurement is affected by more than one
independent variable. App download decision as the dependent variable (the outcome) is determined
by uncertainty, transaction recurrence (frequency), specificity and the transaction costs for app and
app market. The mentioned four dimensions constitute the independent variables (the predictors) in
the proposed model. Applying multiple regression analysis helps determine the relationship between
the dependent and independent variables and to quantify the effect of the independent variables on
the dependent one. It helps estimate the grade of changes one independent variable causes on the
dependent variable when varied, while holding other independent variables constant. The method
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had fluently been used in a wide range of e-shopping studies previously (Henderson and Divett,
2003; Liao and Cheung, 2001).
Due to the causal relationship between dependent and independent variables, the variables should
be isolated, associated and their direction of influence (positive or negative) to be estimated (Bollen,
1989b). Sufficient theoretical foundation for the relationship between variables is another causality
aspect to be fulfilled in order to avoid problems with autocorrelation and multicollinearity (Hair, et
al., 1998). To strengthen the isolation requirement, emphasis had been made on variables reliability
and validity conducting a thorough theoretical review on transaction costs theory and its effect on
factors driving app download decision as well as adequate statistical tests.

3.2 Measurements
The research measurement instrument is developed in reference to the recommendations provided
by Anderson and Gerbing (1988) and Churchill (1979, pp. 66-69) on the procedures to develop
unidimensional multi-item measures and the specifications of construct’s domain and the generation
of sample items related to it. The constructs and item samples applied in the research model have
been adapted and reformulated from earlier research on e-markets to fit the context of app
download in an e-market hierarchy. Table-2 summarizes the operationalization of the constructs, the
scales used and their references.
Reflective multi-item scales are used for all constructs. These are characterized by being able to
determine the nature of their indicator with a certain measurement error and coefficient effect
(Blalock, 1964; Bollen and Lennox, 1991). Furthermore changes in a variable are reflected in changes
on observable variables due to relative correlation expected between the observable indicators.
A measurement with five constructs is used to obtain responses on items for uncertainty, specificity,
frequency, transaction costs and app download. Items with a five-point Likert scale are adapted and
revised from previous research to indicate the level of agreement or disagreement with a series of
statements on a scale of 1 to 5 with the “not sure” response allowed in almost all questions. Scales
content validity is assured by items’ strict representation of the concept about which generalizations
are made (Ong et al., 2004).
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Table 1 Operationalization of the constructs.
Operationalization of model constructs
Construct
App
download
Download
Frequency

Scale

Ref.

The likelihood to apps from app market

[4]

Frequency of app download from app market
Frequency of in-app purchase

[3]

Frequency of app upgrade
Searching for app demands time and energy
Comparing app alternatives on app market demands time and energy

Transaction
Costs

Examining app prior to download demands time and energy
Accepting terms and conditions to download app increases risk for abuse

[1,5]

Performing payment online to download app increases risk for credit card fraud
Installing a downloaded app might degrade device security
After sales support quality for downloaded app is difficult to insure
It is difficult to insure downloaded app will function as expected

App and
Market
Uncertainty

It is difficult to insure downloaded app performance is satisfying
Maintaining privacy policy for personal information collected by app is difficult to insure

[1,2]

Transacting in the app market is not a secure process
App
Specificity

Brand name is very important attribute to consider when downloading app
I would download an app to be used at a specific place only (arena, resort)

[2]

I would download an app to be used during a limited time period only (event)?

Seven items are developed and used to measure the construct of the transaction costs. The
constructs for uncertainty is measured with four items while frequency and specificity are measured
with three items each. Some control variables are introduced to measure respondents’ experience
and background. Final version of the questionnaire resulted in a total of twenty five items. Eighteen
of these items are used to respond to the theoretical model while the remaining items are used for
survey control and demographic information pertaining to age, education, profession, gender, app
experience and app market type. A copy of the questionnaire is presented in Annex-1.

3.3 Data collection
Data collection for a research can be either qualitative or quantitative depending on the research
method being deductive or inductive (Halvorsen & Andersson, 1992). Current study at hand is of a
deductive nature, it is rooted in the theory whereby the developed hypotheses are meant to be
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validated based on the data collected in the field. Quantitative data collection is more suitable for
deductive research approach and commonly conducted by a survey especially in the field of social
science (Ghauri & Grønhaug, 2002). Data in this case is measurable and expressed in numbers.
Qualitative data collection on the other hand varies in nature and cannot be captured in numbers
hence its suitability for inductive research approach instead.
An online questionnaire is selected as a survey method for present study. The questionnaire
approach is very common in social science research. It has relatively low cost to conduct and has
high usability (Kim et al, 2007). Furthermore it allows access to a wide population compared to
other data collection methods (Wright, 2005). The online questionnaire was set up on an online
survey website where a pre-test and expert review by 17 subjects were conducted resulting in
corrections of the wording and questions’ re-ordering. The Final version had been announced by email distribution to target groups’ mailing lists presenting the research, describing its aim, and
providing the web link to the survey. The questionnaire was available for one week. A reminder has
been sent by the e-mail on the fourth day to urge participants to contribute to the survey.

3.3.1 Sample size, sample description and response rate
The questionnaire was originally planned to be distributed to groups representing both paying and
non-paying app users. These two groups had been narrowed down to cover university students for
the nonpaying group, since students are normally limited on financial resources leading to being
sensitive about spending money on apps particularly if they can get equivalent versions for free. The
other group that the survey had planned to address was the group of working professionals who are
expected to spend money on paid apps without too many concerns about the money to spend. Due
to the time constraint and to the low interest from professional groups in responding to the
questionnaire during the time the survey was available online, where it had been announced to
professional groups joined by the author on LinkedIn as well as to Project Management
Professionals, Sweden Chapter’s with no responses during the one week period. Responses had been
collected from students group only constituting the research sample for present study.
Fluent debates had been revolved around using students as academic research subjects and the
generalizability of the study results and its external validity (Oakes, 1972 & Schultz, 1969). In present
study we believe student sample is both appropriate and necessary to evaluate app download
decision. This is due to the fact that students are fluent users of smart devices and related apps
(Smith, 2013). Second, students are a growing and important subpopulation of smart phone users
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(Martensen, 2007). Hence making them subjects for research provides excellent source of
information about mobile app download, therefore, they are a good choice for present study.
To conduct appropriate analyses for a survey, data must be collected from an adequate sample size.
The total number of students responded to the questionnaire was 162 out of those 101 respondents
did complete the questionnaire. In order to achieve statistical significance a satisfactorily sample size
is needed. In current study we adapt the criteria based on factor 1:10 for the number of items in the
largest construct used in the research model (Schwab, 1980). The largest construct in our research
model is the transaction costs construct. It comprises seven items, therefore seventy valid responses
would be needed as an adequate response rate to achieve statistical significance hence the criterion
deemed fulfilled as the total number of valid responses is 101. Another criteria for proper sample
size required for research results to be trustworthy is the “ratio of cases to predictors” in multiple
regression analysis advocated by Tabachnick and Fidell (2007) who argue that there should be at
least eight participants for every predictor, plus 50 subjects. This could be expressed as N = 50 +
8m (where m is the number of predictors, and N is the sample size). In our case we have five
predictors leading to a sample size of 90 valid responses which is considered adequate for significant
analysis outcome. Since our sample size is 101 then this criterion is deemed fulfilled.
3.3.2 Non-response bias
An invitation letter comprising an introduction describing the aims of the survey as well as the
instructions to complete the survey has been sent by e-mail to students listed in the e-mail list for
students at BTH (Blekinge Tekniska Högskola, Sweden). The total number of users the
questionnaire sent to was 3788 students. A total of 162 respondents attended to respond to
questionnaire. The number of valid and complete responses obtained after executing data checking
and filtering was 101 responses. The response rate obtained for the survey was 2.67%, it is
considered low as the 10% threshold for a sample to be representative is not achieved. On the other
hand Babbie (1973) argue that demonstrating a non-response bias in a sample is more important
than high response rate. Paxson (1995) argues that low response rate is inevitable and tolerable in
the research of social science discipline as these are mostly centered around homogenous
populations with a strong commonality in group identity that affect decision making. We therefore
consider the obtained response rate acceptable and test the sample further for non-response bias.
Non-response bias refers to a situation in which respondents who did respond are significantly
different from those who did not respond. In order to assess for non-response bias, the sample is
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divided into two parts, early and late respondents whereby these two groups are compared using an
independent sample t-test to determine the existence of any significant difference (Armstrong and
Overton 1977). The variables used in the independent t-test to compare mean differences across the
two groups are willingness to download app and gender. The early and late respondents’ values
show no significant difference (p > .05) in the variables indicating no presence of non-response bias.

3.3.3 Common method bias
Common factor bias has been tested for using factor analysis (more about the topic in the coming
sections), the so called Harman’s single factor test has been conducted by loading all variables into
the factor analysis, and by constraining the number of factor to “1”. The results show that “Total
Variance Explained” for the first component is less than 50% of the all variables in the model which
indicate that the instrument is free from significant common method bias effects (Podsakoff et al.,
2003).

4. Empirical analysis
Data collected by questionnaire have been analyzed and tested using statistical package SPSS.
Descriptive statics is used to describe the respondents’ profile. Scale analysis and Cronbach-α are
used to assess measurement’s internal consistency and reliability. Factor analysis is applied to assess
factor loadings and respective items correlation. Finally multiple regression analysis is conducted to
test the formulated hypotheses and to estimate the variances of various independent variables on
app download decision.

4.1 Descriptive Statistics
The final online survey yielded 101 usable responses. Table 2 provides the demographic profile of
the respondents. It shows a relatively low interest from female respondents 23 percent vs. male 77
percent. The female respondents apparently had low interest in responding to the survey unlike male
participants.
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Table 2 Summary, the demographics of the respondents.
Demographic Characteristics of the respondents
Profile
Gender
Age

Education

Experience using apps

Profession

App market usage

Characteristics

Freq.

%

Female
Male
18 - 24 year
25 - 34 year
35 - 44 year
45 - 54 year
Above 55 year
High school or
below
Under
graduate
Post graduate
3 - 6 months
6 - 12 months
more than 1
yr.
Students
Working
individual
Apple App
store
Google Play
Others

23
78
62
23
8
7
1

22.80%
77.20%
61.40%
22.80%
7.90%
6.90%
1.00%

10

9.90%

45

44.60%

46
2
1

45.50%
1.00%
2.00%

98

97.00%

79

78.22%

22

19.80%

35

34.70%

62
4

61.40%
4.00%

In terms of age, 61 percent of respondents are between the ages 18 and 24 years, and 23 percent are
25 years or older. These figures are in line with research suggesting that 18- to 25-year-old
consumers are heavy users of smart phones and applications (Muk, 2007; Grant and O’Donohoe,
2007). Almost 90 percent of the respondents have at least a college degree while the rest have high
school diploma. Thus, our sample is biased towards young and educated individuals. Seventy eight
percent of the respondents are students and 20 percent are working individuals, who are either
employees or entrepreneurs these could be students who work part time as well. A large number of
the respondents, 97 percent have more than one year experience using smart devices, indicating that
almost all respondents are experienced app users. Sixty-one percent of the respondents uses Play
Store (Google), while 35 percent are using App Store (Apple), the remaining 4 percent uses other
stores like Microsoft, Blackberry and Amazons. This in a way reflects the figures of the market share
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of each operating systems where Google’s Android market share is 81.7 percent and Apple’s iOS
market share is 17.9 percent totaling to a 99.6 percent leaving other brands with a market share of
0.4 percent1.

4.2 Scales reliability and validity
Reliability and validity assessment of a measurement instrument is very crucial for the empirical
research. Measurement validity is about ensuring that the measurement is actually measuring what it
is designed to measure in the research model. This is due to the fact that constructs are normally not
directly observable or measurable, therefore it is common to observe behaviors through asking
questions then draw inferences about how the answers and behaviors and relate these to the
underlying construct (Saunders, Lewis, & Thornhill, 2009). Measurement validity is achieved in
current study through careful investigation and selection of the items representing the dimensions of
the constructs being measured. The content is assessed through literature and measurement is pilot
tested in order to screen irrelevant items and to make questionnaire clear and understandable.
The survey instrument was developed based on a review of the literature and in consultation with
experienced researchers in the field of the e-business. The survey instrument was then pre-tested on
a sample of users familiar with apps and smart devices. These users were asked to complete the
questionnaire and to evaluate it and to suggest improvements. The pretest resulted in editorial
improvements, items reformulation and questions re-ordering.
Halvorsen (1992) state that reliability is about internal consistency of the items measuring the
characteristics of a construct. There are different ways to examine the internal consistency of a
measure and to determine which items are not consistent with the test measuring the phenomenon
under investigation. Internal consistency is improved by removing inconsistent items hence leading
to increased measurement reliability. To test internal consistency, α-coefficient (Cronbach’s αcoefficient) is used to assess and evaluate the items used.
Cronbach’s-α determines the degree to which the items making up a scale designed to measure a
construct are measuring the same construct by calculating an estimate of the average of all the
correlation coefficients of the items within that particular construct (Cronbach, 1947). In order to
refine reliability and to increase internal consistency of the measurement, items yielding low
correlations with the sum of the scores on remaining items with higher average inter-correlations has
40

been discarded. Running corrected item-total correlation procedure in SPSS identified problematic
items whereby these have been eliminated that in turn contributed to a higher α-coefficient and to
increased reliability. Table-3 shows α-coefficient analysis the constructs conducted with all the items
proposed for a construct and the one with reduced items.
A Cronbach's alpha value greater than 0.7 suggests that the factors are reliable and that they are
internally consistent (Cronbach, 1947 & Nunnally, 1978). All values for the four factors are above
0.7 except for the frequency factor, it is slightly below 0.7 (.636) that is above the cut-off value of 0.6
deemed acceptable (Hair et al., 1998).
Table 3. Cronbach-α for the constructs pre and post items reduction.
Item
Frequency

Transaction
Costs

Uncertainty

Asset Specificity

std. dev
.411

Cronbach-α

mean
1.41

std. dev
.411

Cronbach-α

DL

mean
1.41

IAP

1.12

.327

.592

1.12

.327

.636

UPG

1.09

.286

TC1
TC2
TC3
TC4
TC5
TC6
TC7

2.83
3.23
3.31
2.83

.934
1.031
1.070
.986

2.74
2.73
2.76

1.057
1.016
.786

2.70
1.136
2.59
1.031
dropped

UC1

3.77

.740

3.77

.740

UC2

3.55

.758

3.55

.758

UC3

3.06

.956

dropped

.751

.197

2.69
3.28
3.44
2.72

1.046
1.250
1.268
1.031

dropped

UC4

2.77

.862

dropped

AS1

3.1634

1.15349

dropped

AS2

2.495

.9124

AS3

2.7178

.97318

.606

2.495

.9124

2.7178

.97318

.766

.708

.812

Both main and standardized alpha values became equal when low correlation items has been
excluded indicating good inter-item correlation and internal consistency.
The dropped items improved item loadings and showed that the items were consistent with their
underlying factors with low cross loading supporting convergent validity.
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4.3 Factor Analysis
Factor analysis is applied to identify theoretically meaningful dimensions within the measurement.
Further to exploring the theoretical structure, factor analysis allows to simplify a large number of
inter-correlated measures to a few representative constructs or factors hence reducing the data
needed for empirical analysis. In our case we use factor analysis to identify the major dimensions
underlying our research model and whether these dimensions are in line with the theoretical
findings. It is expected that variables sharing similar underlying dimensions are highly correlated,
while those measuring dissimilar dimensions yield low correlations (reference).
Factor analysis is conducted with Varimax rotation to ensure that items are loading on a single scale
measuring only one dimension at a time, i.e. unidimensionality is maintained within each construct
(Venkatraman and Grant 1986). Items with factor loading greater than .50 were assumed to have
Table 4 Factor loadings for paid and free revenue model types.
Rotated Component Matrixa

Rotated Component Matrixa

Component/Paid
TCa
ExaminCost

TCm

AS

FR

Component/Free
UC

TCa

.895

CompCost

CompCost

.866

ExaminCost

.847

SearchCost

.712

SearchCost

.589

PayCost
DeliveryCost
MrkTermsCost
TimeSpecif
LocSpecif
IAP freq
DL Freq
AppPerfUC
AppFunctUC

TCm

AS

UC

FR

.870

.823

PayCost

.870

.808

DeliveryCost

.759

.738

MrktTermsCost

.566

.932

LocSpecif

.902

.931

TimeSpecif

.894

.903

AppFunctUC

.881

.873

AppPerfUC

.815

.873

IAP freq

.829

.839

DL Freq

.767

Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser
Normalization.
a. Rotation converged in 6 iterations.

Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser
Normalization.
a. Rotation converged in 6 iterations.

practical significance (Hair, Black, Babin, & Anderson, 2010). Factor analysis is executed without the
items dropped earlier in the reliability test. Two test are conducted to accommodate for the free and
paid app revenue model discussed in the theory section earlier.
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Table 5 Factor analysis correlation matrix for the free app.
Correlation
Dlfreq

Dlfreq

IAPfreq

TCa1

TCa2

TCa3

TCm4

TCm5

TCm6

UC1

UC2

SP1

SP2

1.000

IAPfreq

.328

1.000

TCa1

.142

.032

1.000

TCa2

.081

.242

.332

1.000

TCa3

.105

.231

.349

.685

1.000

TCm1

-.107

.136

.179

.303

.250

1.000

TCm2

.103

.220

.172

.130

.116

.340

1.000

TCm3

-.041

-.056

.122

.305

.251

.235

.494

1.000

UC1

.109

.030

.053

-.188

-.125

-.144

.103

-.107

UC2

.092

.073

.049

.044

.146

-.061

.070

-.056

.511

1.000

SP1

.090

.044

.010

.023

-.001

.003

.034

-.157

.033

.230

1.000

SP2

.110

-.129

.011

-.097

-.100

-.036

.000

-.065

.136

.150

.641

1.000

1.000

The analysis output resulted in items that converged into five distinct factors for each model type.
The factors of the free model explained 70.1% of the variance in model with transaction costs for
app (three items with 21.6 % of explained variance), transaction costs for market (three items with
16.4% of explained variance), specificity (two items with 11.6% of variance), uncertainty (two items
with 10.9% of variance), and frequency (two items with 9.5% of variance).
A Kaiser-Meyer-Olkin Measure of Sampling Adequacy of .558 indicating no multi-collinearity and a
Bartlett's Test of Sphericity with a high Chi² value (χ² = 353.595, df = 66)value that is highly
significant (p < .001) indicating a considerable correlation between the variables supporting the
validity of the factor analysis on this sample.
The factors for the paid model explained 77.25% of the variance in the model with transaction costs
for app (three items with 23.6 % of explained variance), transaction costs for market (three items
with 17.3% of explained variance), specificity (two items with 16.1% of variance), frequency (two
items with 11.5% of variance), and uncertainty (two items with 8.6% of variance).
A Kaiser-Meyer-Olkin Measure of Sampling Adequacy of .590 indicating no multi-collinearity and a
Bartlett's Test of Sphericity with a high Chi² value (χ² = 425.742, df = 66) that is highly significant
(p < .001) indicating a considerable correlation between the variables supporting the validity of the
factor analysis on this sample.
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Table 6 Factor analysis correlation matrix for paid model.
Correlation
DLf

DLf

IAPf

TCa1

TCa2

TCa3

TCm1

TCm2

TCm3

UC1

UC2

SP1

SP2

1.000

IAPf

.627

1.000

TCa1

.113

.109

1.000

TCa2

.107

.200

.494

TCa3

-.038

.010

.456

.756

1.000

TCm1

.027

.104

.338

.332

.277

1.000

TCm2

.125

.098

.225

.178

.125

.493

1.000

TCm3

.012

-.019

.152

.158

.114

.476

.468

1.000

UC1

-.177

-.208

.015

.003

.157

-.116

-.138

-.246

UC2

-.005

.058

.094

.168

.383

-.023

.032

-.059

.519

1.000

SP1

.184

.071

-.091

-.112

-.127

-.070

-.122

.014

-.049

.115

1.000

SP2

.271

.061

-.055

-.023

-.081

-.090

-.124

-.044

-.020

.125

.776

1.000

1.000

1.000

The correlation for the items before and after extraction showed acceptable values. Items’
correlation before extraction comprised values above 0.3 and below 0.8 for both free and paid app
models, displayed in tables 4 and 5. Residuals computed between observed and reproduced
correlations resulted in residuals of 37% and 19% that are greater than .05 for free and paid model
respectively. These values are below the threshold “50%” value allowed for acceptable correlation
after extraction.
Factor analysis conducted lead to the identification of five meaningful underlying dimensions. These
five dimensions are frequency, uncertainty, specificity, transaction cost for app and transaction costs
for market. Factor loadings ranged from 0.55 to 0.9 with an eigenvalue greater than one, indicating
highly correlated variables as suggested by Pedhazur and Schmelkin (1991). The cutoff value of .05
had been determined according to Hair et al. (1995); a sample size of 100, with a power level of 80%
and a 0.05 significance level, the absolute value of a factor loading has to be greater than 0.55 to be
considered significant. As our sample size is 101, 0.55 appeared to be a minimum cutoff for
assessing the significance of factor loadings.
The factors are deemed acceptable to be included in the final scale as statistical evidence of
convergent validity is confirmed by high and significant factor loadings as well as low residuals
between the observed and implied covariance matrices. Factor loading results for the two models are
listed in table-3.
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The five factors that explained the greatest amount of variance were consistent with the four
constructs hypothesized a priori. Two independent factors have emerged for transaction costs.
These were clearly identified and associated with the app (search, compare, and examine) while the
second factor clearly associated with the market (market’s terms and conditions, app delivery and
payment cost).

4.4 Hypotheses testing
Multiple regression analysis is applied to test the hypotheses and to test the research model.
Composite scales (latent variables) are computed from the extracted factors running factor analysis
earlier. Composite variables are derived by averaging their corresponding item scores as these give
more control over the calculations and facilitate the interpretation of the results (Hair et al., 2006).
Multiple linear regression examines the proportion of variance in dependent variable’s outcome
scores that can be explained by several predictor variables (Mayers, 2013; p.398). In our model the
outcomes of the dependent variable app download are the results of many causes. We focus in our
model on app download based on the factors of uncertainty, frequency, specificity and transaction
costs. Multiple regression is applied to explore the variance in app download and to investigate the
proportion explained by the predicting factors.
The variance in app download is assessed by loading uncertainty, specificity, frequency and
transaction costs into the model using the Enter method. Two models are tested to accommodate
for the free and paid apps. Correlation between variables is tested using bivariate correlation with
Pearson Correlation coefficients and two tailed significance t-test.
Table 4.1 shows the regression analysis summary for the free model. Adjusted R² (0.305) described
30.5% of the variance which was found to significantly predict the outcome F (5, 95) = 9.767, p <
.001. Four of the predictor variables contributed to the model. These are transaction costs for app (β
= -.288, t = -2.512, p = .014), transaction costs for market (β = -.249, t = -2.105, p = .038), frequency
and specificity with values (β = .893, t = 4.487, p < .001) and (β = .263, t = 2.988, p = .004)
respectively. Uncertainty on the other hand didn’t contributed significantly to the variance of the
model.
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Table 7 Multiple regression analysis of download for free app.
Predictor variable
Model
TC app
TC market
Uncertainty
Specificity
Frequency

R²
.34

Adj. R²
.305

F
9.767

p
< .001

Constant
1.172

βeta

t

p

-.288
-.249
.161
.893
.263

-2.512
-2.105
1.216
4.487
2.988

.014
.038
.227
<.001
.004

The second multiple regression analysis conducted for paid app model reported the following
results: Adjusted R² (.339) described 33.9% of the variance, which was found to significantly predict
the outcome F (5, 95) = 11.274, p < .001. Three of the predictor variables contributed to the model.
Transaction costs for app (β = -.321, t = -2.770, p = .007) and frequency with values (β = 2.519, t =
5.871, p < .001). Uncertainty, frequency and transaction costs for the market didn’t contributed
significantly to the variance of the model table, 4.2 summarizes the findings.
Table 8 Multiple regression analysis of download for paid app.
Predictor variable
Model
TC app
TC market
Uncertainty
Specificity
Frequency

R²
0.372

Adj. R²
0.339

F
11.274

p
< .001

Constant
-2.009

βeta

t

p

-.321
-.138
.173
.17
2.519

-2.77
-1.036
1.191
1.63
5.871

0.007
0.303
0.237
0.106
<.001

Existence of multicollinearity has been tested by examining the range of the variance inflation factor
(VIF) values being significantly lower than 10 (Hsieh et al., 2003). The highest value reported for
free model is 1.201 while the VIF value for the paid model was 1.178 indicating that independent
variables are not highly attached to each other (multicollinearity).
Examination of both the residual scatter plot and the normal probability plot confirms a normal
distribution for the variables. No correlation between the residuals. To assess that, we referred to the
Durbin–Watson outcome, the output expected to be as close to 2 as possible indicated a value of
2.081 for the free model and a value of 1.932 for the paid model.
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Linearity assumption between dependent and independent variables is tested using scatter-plot. The
normal distribution assumption for the dependent variable is tested using Shapiro-Wilk test. Annex3 depict the outcome of the tests for both free and paid model respectively.

5. Discussion
The results of the hypotheses test are summarized in table 5.1. Free model’s assets specificity (β =
.893) is the largest contributor to the model. Unlike its negative relation to app download in
hypothesis formulation, assets specificity in terms of temporal specificity for the place and time
seems to be a driving factor to app download. The reason could be related to the fact that the app is
free to download in this model, its usage during an event or while in a specific place has a positive
impact of the user’s experience. It is be acting as a personal assistant helping the user by facilitating
the activities of the occasion. It might contribute to enriched experience for the user that is
perceived very positive by app users. These results indicate that downloading an app related to the
occasion in question is going to be an added value for the event or the location that in turn will
enhance app user’s experience hence the positive relation to app download. The second largest
factor is the transaction costs for the app (β = -.288) that negatively affect app download, this
applies for both free and paid app model. This result confirms the earlier findings about transaction
costs where the perception if increased transaction costs channel negatively affect the willingness to
download. The efforts and time spent by the app user searching for the appropriate app alternative
then to compare the different alternatives and examine these are activities that require user to invest
time and efforts leading to a negative impact on the app download.
The third factor in size to contribute to download decision of the free app is the frequency of the
download (β = .263). Transaction frequency is related to the recurrence of the app download.
Increased app download increases transaction frequency hence the results of this hypothesis is in
line with earlier findings. Transaction costs for app market (β = -.249) is the fourth factor
contributing to the model of the free app download. Despite the fact that app user doesn’t need to
pay for the free app in this model, still transacting in an online market is not free from risk factors.
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Table 9 Summary of research hypotheses and empirical findings.
Model
Free

Paid

H1a
H1b
H2
H3
H4

Hypothesis
Trans Cost app (-)
Trans Cost mrkt (-)
Uncertainty (-)
Specificity (-)
Frequency (+)

->
->
->
->
->

H4a
H4b
H1
H2
H3

Trans Cost app (-)
Trans Cost mrkt (-)
Uncertainty (-)
Specificity (-)
Frequency (+)

->
->
->
->
->

App DL
App DL
App DL
App DL
App DL

Estimate
-0.288
-0.249
0.161
0.893
0.263

t-value
-2.512
-2.105
1.216
4.487
2.988

p
0.014
0.038
0.227
<.001
0.004

Supported
Yes
Yes
No
Partially
Yes

App DL
App DL
App DL
App DL
App DL

-0.321
-0.138
0.173
0.17
2.519

-2.77
-1.036
1.191
1.63
5.871

0.007
0.303
0.237
0.106
<.001

Yes
No
No
No
Yes

The risk factors are related to disclosing personal information while accepting market’s terms and
conditions to download an app and the insecurity about the implementation of privacy policy and
how user’s information is maintained in the app market. Alternatively disclosing usage preferences in
exchange to the app where the information is used for marketing purposes is a factor that cause
great portion of app users to not being comfortable about it. A third risk factor for the app market is
the delivery and installation of app on the user’s device. This moment constitute a risky action where
the app could halt the operation of the device or cause it to malfunction. The findings about
market’s transaction costs are in line with formulated hypothesis, the perception of increased
transaction costs for the app market negatively affect app download. Uncertainty in terms of app
functionality and performance didn’t contribute significantly to the model. The results contradicts
findings in other studies about electronic markets and transactions costs. This could be related to
app users’ perception about app uncertainty in the free model. Despite the fact that uncertainty is
considered as a risk moment in the app download it seems not to jeopardize app user’s action to
download a free app. The findings could be related to app user’s perception of poor performance.
Where the app user could tolerate the poor performance alternatively the worst case scenario would
be to discard the app and search for another alternative. The findings for uncertainty related to the
do not contribute to app download intentions in the free app model.
Contrast to the asset specificity in the free app model, the paid model’s largest contributor is the
transaction costs for the app (β = -.321) where the activities of searching, comparing and examining
the app prior to download demand both efforts and time to execute. The negative relationship
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between the transaction costs for the app and the intention to download indicates the perception of
increased transactions costs decreases the intention to download. The findings are in line with
previously discussed results for the free app model as well as for earlier research about transaction
costs. Transaction cost for the market, uncertainty and asset specificity are not significant
contributors for the download intentions in the paid app model. These results are related to app
user’s expectations of paid app. For the app user to reach to a stage to be willing to pay for an app, it
has to pass the stages of testing and experiencing a limited version hence eliminating most of the
risk full stages. Therefore the transaction costs for the market and the uncertainty of the app do not
contribute to the paid model. When it comes to asset specificity the willingness to pay for an app
during an occasion and to have limited usage for the app during that occasion seems not to be
famous among app users at the sample surveyed in this study.
Free

Paid

TC app

TC App
-.288*

TC Market

-.321**

-.249*

TC Market
App download
decision

.161

Uncertainty

-.138

0.173

App download
decision

Uncertainty
.893***
0.17

Specificity

.263*

Specificity
2.519***

Frequency

Frequency

* p<.05; ** p<.01; *** p<.001

Fig. 6 App download model results for both free and paid app.

The results for the transaction frequency in the paid model is not trustworthy from the statistical
perspective (β > 1). Despite the many attempts to find the cause of the problematic results and the
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search for causes for the out of range results such as multicollinearity the author did find a cure for
the problematic results and decide not to report the problematic value. Fig. 6 outline the results for
free and paid app model.
In terms of the overall model, as shown by the adjusted R² values in Table 4.1 for free model and
table 4.2 for paid model, 30.5% and 33.9% of the variances of download for free and paid app
respectively, are explained by the independent variables. Although the portions of variance explained
are not particularly high, the results nonetheless demonstrate, to a great extent, the applicability of
the transaction attributes in explaining app download intentions, and thereby provide a general
support to the transaction cost argument for app download.

5.1 Limitations and avenues for future research
Despite the contribution of the findings in current study, a number of limitations must be
acknowledged here. First, this study limits the data to the population of university students. This
population sample implies that caution need to be considered in generalizing the findings. It is
therefore recommended that the study is replicated to different population groups.
Second, although the approach of this study differentiate between revenue models of the free and
the paid app the data focuses solely on those two main categories. Narrowing down the selection to
a specific app revenue modem alternatively to conduct the study on a particular app category would
increase the precision of the research outcomes and contribute to more accurate findings.
Third, the personal factors related to age group, profession, cultural background, experience, usage
preferences etc. are characteristics that need to be properly addressed in a study. These factors have
a large variance grade on the research results therefore must be analyzed based on surveyed subjects.
Different users’ categories have different intentions to download apps from different app categories.
Hence classifying users into groups and apps into categories narrow down the results that in turn
contribute to accurate findings.

5.2 Conclusions and implications
Current study contributes to existing research about app download by explaining the concept
through the lens of the transaction costs theory. Despite the fact that there exist a number of
research that assess the electronic markets from a transaction costs perspective, no previous study
has evaluated app download decision by interrelating it to the transaction costs theory.
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A quantitative exploratory study has conducted to test the significance of the factors impacting app
download decision. Transaction costs for app, comprised the searching for information, comparing
and examining alternatives, exerts the most significant effect on perceived intentions to download
free and paid app. One explanation could be that app users perceive app download from app market
as risky, hence devoting efforts and time to evaluate various information available prior to the
decision to download appropriate app. The effect of temporal asset specificity for free app was
surprisingly high and contributed positively to app download decision. The explanation for this
phenomenon is that, the temporary usage of an app related to the occasion seemed to enrich user’s
experience and positively contributed to the occasion facilitation. Uncertainty on the other hand
didn’t exhibit a significant impact on app download unlike results from other research on online
markets.
The outcomes of the research could be leveraged by marketers and app developers to enhance the
grade of app download by developing mechanisms that could benefit from the findings of the
current study.
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Annex 1 (Configuration of the Revenue Models)
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Annex 2 (Questionnaire data)
Questionnaire and scales used in survey
Filter question
1- Ownership and usage of a smart device
Experience
2- App experience background
App download
3- Likelihood app download
Frequency
4- Download frequency
5- In-app purchase frequency
6- Upgrade frequency
Transaction costs
7- Search cost
8- Comparison cost
9- Examination cost
10- Terms and conditions to allow download
11- Risk for fraud due to payment (payment cost)
12- Risk of delivering app and installing app on device (delivery cost)
13- After sales support cost
Uncertainty
14- App function uncertainty
15- App performance uncertainty
16- Personal information and privacy policy of app market
17- Transaction process complexity in app market
Specificity
18- Brand name importance for app download
19- Place specificity
20- Time specificity
Demographic
21- Type of market respondent access
22- Respondent’s gender
23- Age group of the respondent
24- Education level of the respondent
25- Profession of the respondent
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Annex 3
Scatter plot (linearity) for free and paid model
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Anexx 3 (continued)
Normal distribution assumption of the dependent variable.
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