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Abstract
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Online information sharing by firms has created an unprecedented amount of data to analyze 
by researchers. While conclusions from research should be drawn with basis in sound theory, 
there has also emerged a need to supplement these theoretical considerations with advanced data 
collection, storage and analysis as well as reporting to decisionmakers. As such, the emergence 
of the research field of microdata analysis has given aid in the process of gathering large 
quantities of data and managing databases, analyzing said data with knowledge in advanced 
areas, e.g., statistical inference, machine learning, artificial intelligence and the like, and 
presenting the results for decisionmakers and stakeholders in a clear, coherent way while also 
stating economic consequences to enable decision-making. This dissertation consists of five 
individual papers contributing to this field of research, and in the process answering a set of 
questions related to voluntary information sharing, retail pricing, and firm performance.

In the first paper, a large-scale data collection of corporate social responsibility reports 
was coupled with state-of-the-art topic modelling analysis to answer the question who the 
intended users of these reports are, and the results show that the shareholder perspective is 
more prominent rather than the stakeholder perspective. The second paper empirically shows 
the value of having lowest price or highest ratings on a price comparison website, with the 
former being found to have a profound impact on demand, while the effect of the latter is 
more unclear. The third paper relies on time series clustering analysis to test if intertemporal 
price discrimination is the cause of remaining price dispersion in low search cost markets. 
The empirical evidence rejects an established theory of explaining price dispersion in a wide 
range of markets characterized by low search costs. The fourth paper provides an investigation 
into how the increased use of a price comparison website affect pricing. It is found that an 
increased use of the platform and number of retailers entering lead to a reduction in average 
prices with substantial consumer savings as the general outcome. Following the results of 
the third paper, a more likely model to explain the persistent price dispersion in low search 
cost markets is also presented. The fifth and final paper combines two datasets with rigorous 
statistical analysis to answer why firms compete on price comparison websites, despite the threat 
of increased competition and reductions in prices. The results show that retailers competing on 
price comparison websites increase their productivity which creates increased profits that are 
shared between shareholders and employees. The different types of information sharing studied 
in this thesis is thus found to have profound impact on consumers, firms and society at large.
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Introduction 

This dissertation investigates what impact online information sharing has had 
in society on a variety of interest groups, such as consumers, firms, policy-
makers, and investors. All the studies presented were produced in the field of 
microdata analysis, which is a multidisciplinary field that encompasses col-
lecting, assessing, and storing, often large quantities, of data on the micro 
level, as well as analyzing the data and reporting the outcome to support deci-
sion-makers. This is what is referred to as the chain of microdata analysis. The 
studies included in this dissertation are produced in close collaboration with 
the price comparison website PriceSpy, contact with the Global Reporting In-
itiative (GRI), and with financing from the Swedish Retail and Wholesale 
Council. 

Globally, it is expected that 463 exabytes of data will be created every day 
by 2025 (“How Much Data Is Generated Each Day? | World Economic 
Forum” 2019), and as data is becoming more openly shared, the question 
arises: who will be the winners and losers as the age of open data takes off? 
(“The Value of Data | World Economic Forum” 2017). While governments 
are becoming more aware of the importance of leveraging open data, it also 
means that firms, consumers, and investors could have an interest in having 
large quantities of data analyzed and explained. It is therefore important for 
researchers to find ways to understand how to analyze information to provide 
decision support to these, and other, entities. 

In Sweden, as an example, legally binding obligations exist even for 
smaller firms to provide annual financial reports with relevant income state-
ments and balance sheets, while in the United States the requirements are 
much more relaxed. However, despite the more relaxed requirements, firms 
still often choose to produce reports, accept scrutiny from accounting agen-
cies, and freely disseminate these reports to the public at an increasing rate. 
This increase is not only restricted to financial reports, but Corporate Social 
Responsibility (CSR) reports are also produced and disseminated at an in-
creasing rate. These reports are often used to assess how a firm position itself 
as a sustainable company and how it reports progress towards attaining sus-
tainability goals. US-domiciled assets under management using sustainable 
investing strategies grew from $12.0 trillion at the start of 2018 to $17.1 tril-
lion at the start of 2020, or 33 percent of the total US assets under management 
(“The Forum for Sustainable and Responsible Investment” 2020). With such 
trends in mind, content analysis of CSR reports has increased as of late 
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(Russo-Spena, Tregua, and De Chiara 2018), and one important question in 
the sustainability research area is: who are the intended users of CSR reports? 

Information sharing also occurs where there are no opposing legal require-
ments from governments or authorities, but where it remains to be answered 
why such information sharing takes place to begin with. Consider a market 
where firms compete by selling goods to consumers and have the choice to 
have brick-and-mortar stores, an online presence, or both. Given that a firm 
chooses to voluntarily participate in the online market, what consequences 
would this then have on pricing, firm performance, and the society surround-
ing this market? These are important questions that are of interest to competi-
tion authorities, firms, consumers, and other stakeholders. Take the e-com-
merce marketplace for instance, where there has been substantial growth over 
the past two decades, with the recent entry of Amazon in Sweden in late 2020, 
and an expansion of the number of firms competing on price comparison web-
sites. The data generated in these marketplaces have entered the realm of Big 
Data, with a need for large-scale data collection, storage and quality assess-
ment, analysis based on theory, and a clear and concise presentation for deci-
sion-makers and others. In short, the chain of microdata analysis is suitable to 
apply in this domain.  

There are four datasets used in this study to empirically answer the ques-
tions posed: CSR disclosures collected across the globe; product, pricing, 
firm, and consumer choice-related variables collected from a price compari-
son website in Sweden; data collected on past entry dates of firms on a price 
comparison website; and financial data collected from Bisnode, which is a 
company that offers decision support in the form of digital business, market-
ing, and credit information. To study who the intended users of CSR disclo-
sures are, a large-scale data collection of such disclosures from the GRI data-
base for 1998 – 2017 was conducted. Data from the price comparison website 
PriceSpy, Sweden, were used for answering the questions: what is the value 
of having the lowest price or highest consumer rating on a price comparison 
website?; is intertemporal price discrimination the cause of price dispersion in 
markets with low search costs?; and how does the increased use of price com-
parison websites affect price levels and price dispersion? Finally, two datasets 
were combined to examine why firms choose to compete on a price compari-
son website, one of which relates to financial data as recorded in annual re-
ports by Swedish firms and collected by Bisnode, while the other pertains to 
entry data collected using the Internet Archive, and, in particular, web scrap-
ing of the Wayback Machine (http://web.archive.org/).  

Paper I identify who the intended users of CSR disclosures are using Latent 
Dirichlet Allocation topic modelling. The results show that firms take a share-
holder approach to reporting, e.g., they have a focus on investors rather than 
stakeholders. As opposed to previous literature in the field, this is determined 
in a data-driven fashion, while other studies have heavily relied on subjective 
topic labelling. 
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Paper II studies how holding the lowest price or the highest consumer rating 
on the price comparison website PriceSpy, Sweden, affects demand. The pa-
per is structured as a replication study of Baye et al. (2009), with the addition 
of an analysis of the value of having the highest consumer ratings. By using 
Poisson pseudo-maximum likelihood regression, it is found that a discontinu-
ity in demand at the lowest price remains important to account for when cal-
culating demand elasticities. Decision-makers need to account for this discon-
tinuity, and which category of products are being considered, as this has im-
plications, for example, in retailer pricing decisions or setting tax policies. 

Paper III tests whether intertemporal price discrimination is the cause of 
price dispersion in markets with low search costs. This is accomplished by 
performing time series clustering with Dynamic Time Warping (Rath and 
Manmatha 2003) on data from PriceSpy, Sweden. Remaining price dispersion 
in low search cost markets is coupled with weak evidence of firms randomiz-
ing prices, and, instead, what is found is that firm price offerings are clustered 
into persistently low, mid-range and high prices over time. These results there-
fore suggest that it is unlikely that intertemporal price discrimination is the 
cause of price dispersion in markets with low search costs. 

Paper IV investigates how increased use of the Swedish price comparison 
website PriceSpy affects pricing for a sample of consumer electronics and du-
rable goods. It is shown that the increase in consumers using the price com-
parison website during the period under study reduced average prices, result-
ing in consumer savings, but that an even stronger impact on consumer sav-
ings came from increased competition due to more retailers entering the site. 

Paper V answers the question of why firms compete on price comparison 
websites, despite the expected outcome of lower prices due to fierce competi-
tion. The empirical evidence shows that firms participating in the PriceSpy 
marketplace have higher productivity, operating profits and gross wages com-
pared to similar firms that are not on the website. 
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Theoretical background 

Disclosure of CSR reports, whether integrated with financial reports or not, 
may be viewed as a vital tool for informing stakeholders, as a legitimizing 
effort and providing information to investors, as well as mitigating the infor-
mation asymmetry between managers and various stakeholders (Bondy, 
Moon, and Matten 2012; Hahn and Kühnen 2013; Thorne, Mahoney, and 
Manetti 2014). Since CSR reports are voluntary, unless otherwise mandated, 
they are also subject to firm flexibility and latitude in reporting content. This 
flexibility may result in a variation of quality in reporting (Brammer and 
Pavelin 2008) but also inconsistencies that would undermine the value of re-
ports to stakeholders, including investors using the reports to analyze sustain-
ability risks in their investment choices. To mitigate such issues, reporting 
frameworks have been adopted to standardize CSR reporting, such as the GRI 
Standards and Sustainability Accounting Standards Board (SASB) materiality 
map. However, these guidelines are bound to be at odds as the former is more 
directed towards stakeholders, a wide spectrum of users, while the latter is 
directed at shareholders, a narrower set of users considering mainly material 
issues. Firms may resort to either of these perspectives. For instance, firms 
may want to participate in CSR reporting to legitimize their position in society 
(Hahn and Kühnen 2013; Salganik, Dodds, and Watts 2006; Cho et al. 2015; 
Deegan, Rankin, and Tobin 2002), indicating a tendency to favor the stake-
holder perspective. Furthermore, firms in the financial sector may have to 
yield from pressure to address labor practices and employee health and safety 
(Sweeney and Coughlan 2008), even though these matters are not materially 
significant in this sector. Firms’ business environment (Powell and DiMaggio 
2012; Oliver 1991), environmental impact (Russo-Spena, Tregua, and De 
Chiara 2018; Dobbs and Van Staden 2016; Gill, Dickinson, and Scharl 2008; 
Lattemann et al. 2009), size (Lattemann et al. 2009; Cho et al. 2015; Thorne, 
Mahoney, and Manetti 2014; Andrikopoulos and Kriklani 2013; Duff 2016; 
Li et al. 2010), and stakeholder influence (Thijssens, Bollen, and Hassink 
2015; Vitolla et al. 2019) have all been shown to influence disclosure behav-
ior. The two types of perspectives are therefore likely to have competing in-
terests, and it is therefore not clear who the intended users of the reports are. 
The specific question of whether the stakeholder or shareholder perspective is 
dominant in CSR reporting is hence investigated in Paper I. 

With recent increases in the use of price comparison websites, decisions for 
firms to participate in such online marketplaces with fierce competition and 
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low search costs for information are expected to have important implications 
for pricing, firm performance, consumers, incumbent firms, and government 
policy. However, as economic theories may dictate a certain outcome in these 
regards, it is equally important to test these theories with rigorous empirical 
studies. For instance, with regards to pricing, in his seminal paper, Stigler 
(1961) showed that search costs would create market power and lead to prices 
set above competitive levels. In addition, it has been shown numerous times 
that price dispersion remains in markets with low search costs (Brynjolfsson 
and Smith 2001; Brown and Goolsbee 2002; Baye, Morgan, and Scholten 
2004b; 2004a; Baye and Morgan 2009) and that it is important being the firm 
having the lowest price (Baye and Morgan 2002; Dana Jr 1994; Narasimhan 
1988; Salop and Stiglitz 1977; Varian 1980). Varian (1980) furthermore 
showed that if retailers use intertemporal price discrimination to attract both 
informed and uninformed consumers, then an increase in the share of informed 
consumers will lead to lower prices. Price dispersion will remain in equilib-
rium, and it will be at its largest when the two groups, informed and unin-
formed consumers, are of equal size (Stahl 1989). However, there are limita-
tions to the model proposed by Varian (1980), as Rosenthal (1980) and Stahl 
(1989) have shown that entry by more retailers into the market will, in these 
models, increase rather than decrease price levels, and ultimately the market 
will reach the monopoly price, provided there is a large enough number of 
retailers. It has also been shown that competition on price comparison web-
sites lowers prices (Brown and Goolsbee 2002; Haynes and Thompson 2008; 
Tang, Smith, and Montgomery 2010), which begs the question why firms 
choose to enter such a marketplace. Papers II – V give evidence and challenge 
these conventional theories in the setting of a price comparison website, dur-
ing a period of rapid increase in the use of the website by both consumers and 
firms. 
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Data collection and quality 

There are four datasets used in this thesis: CSR sustainability disclosures col-
lected as part of an ongoing large-scale data collection effort at Dalarna Uni-
versity; PriceSpy price comparison website data; PriceSpy firm entry data col-
lected from the Wayback Machine, using web scraping; and financial data as 
recorded in annual reports by Swedish firms and managed by Bisnode.  

This thesis employ the Quality Assurance Framework of the European Sta-
tistical System (Eurostat 2019), which is maintained to evaluate the quality of 
already produced statistical outputs based on the principles no. 11–15 of the 
European Statistics Code of Practice (ES CoP) (Eurostat 2017), in assessing 
data quality. Statistics that comply with the European quality standards and 
serve the needs of European institutions, governments, research institutions, 
business concerns and the public generally, are deemed to follow the ES CoP 
(Eurostat 2017). The principles, e.g., principles no. 11-15 of the ES CoP, con-
sist of: Relevance, Accuracy and Reliability, Timeliness and Punctuality, Co-
herence and Comparability, and Accessibility and Clarity (Eurostat 2017). As 
these principles vary somewhat in interpretation, depending on context, defi-
nitions provided by Bergdahl et al. (2007) have been chosen as reference. 

Relevance is the degree to which statistics meet current and potential user 
needs. It relates to whether necessary data is produced, and how suitable this 
data is to answer the research question. Accuracy, in the general statistical 
sense, denotes the closeness of computations or estimates to the (unknown) 
exact or true values. Statistics are never identical with the true values because 
of variability and bias. Timeliness of information reflects the length of time 
between its availability and the event or phenomenon it describes, while punc-
tuality refers to the time lag between the release date of data and the target 
date when it should have been delivered. Coherence and Comparability states 
that data is consistent internally, over time and comparable between regions 
and countries; it is possible to combine and make joint use of related data from 
different data sources. Finally, accessibility refers to the physical conditions 
under which users can obtain data, while clarity refers to whether data are 
accompanied with appropriate documentation and metadata. 
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CSR sustainability disclosures 
To investigate who the intended users of CSR reports are in a data-driven 
manner, there was a need to collect data on such reports, and a large-scale data 
collection effort was undertaken. After contacting GRI, a spreadsheet refer-
encing 47093 aggregate data points from 1998 to the beginning of 2017, e.g., 
firms reporting sustainability disclosures, was retrieved. With a basis in these 
aggregate data points, web scraping procedures were used to collect both fi-
nancially integrated and non-financially integrated reports. The reports were 
pre-processed by being converted into text files and subjected to language 
classification, in which 7881 English language reports could be retained. A 
stepwise procedure of making subsets of the English PDF reports was then 
committed to. Focus was directed towards the year 2016, which is the last full 
year of data. Integrated reports were excluded in the analysis, and sectors and 
legal origins with few reports were also excluded. The text reports were then 
transformed into so-called document-term matrices, which implies rows being 
documents and columns being terms, for final preprocessing and analysis. 

Relevance: Out of the aggregate data points, a majority of the CSR reports 
were collected. While data collection is, as of publication of this thesis, still 
ongoing, the sample used in Paper I is deemed sufficient for answering the 
research question. 

Accuracy and Reliability: The data on reports are provided through: a spe-
cially designed registration system in place to submit the GRI standards com-
pliant reports; collaboration with GRI data partners (https://database.globalre-
porting.org/datapartners/), including such companies as Ernst & Young, 
Deloitte and the Governance and Accountability Institute, for each respective 
country; and email, whereby the GRI database team will then review the ap-
plication, and post the report in the database.  

Timeliness and Punctuality: The GRI data partners (who provide reports to 
the GRI database from their countries) account to  some 40% of all reports. 
Reports not supplied through the standardized registration system or the GRI 
data partners can be submitted for free by email. Timing of entry into the GRI 
database therefore depends on each instance of submission. For Paper I, this 
was not of concern, since the reports are annual, and the reporting year is ex-
plicitly stated in the actual reports. 

Coherence and Comparability: CSR reports are produced globally and are 
highly heterogeneous by design. However the spreadsheet maintained by GRI 
is structured in such a way that reports can be identified, and subsets can be 
retrieved according to different variables. Since only the year 2016 were stud-
ied, changes in rules and regulations were not of major concern. 

Accessibility and Clarity: The database is owned and operated by GRI and 
is completely free for the general public. GRI provides an extensive data leg-
end as documentation, including definitions and classifications.  
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PriceSpy data 
Four of the articles in this dissertation relate to the setting of a price compari-
son website, and this work was only possible due to a close collaboration with 
the price comparison website PriceSpy, Sweden. Although web scraping such 
a resource is certainly technically feasible, this involves a large emphasis on 
sampling, errors, missing values, and so forth. Furthermore, the key variable 
of click-through to the firms’ website used in Paper II and Paper IV is only 
retrievable by direct contact with the price comparison website. The geograph-
ical focus was set to the Swedish PriceSpy website. PriceSpy operates in 7 
different countries, and since cross-country comparisons were not within the 
scope of the research questions posed in this thesis, the choice was made to 
focus on one country. Data were finally retrieved from January 2012 until 
February 2017.  

Relevance: While collecting data in collaboration with PriceSpy, multiple 
visits, discussions, and correspondence with the company to assess data qual-
ity and assuring an efficient data collection process were made. The product 
categories were chosen to have a certain set of characteristics. Firstly, the 
products sold should be homogeneous between firms, which is important to 
isolate effects when studying how use of the price comparison website affects 
consumer demand for retailers as well as price levels and price dispersion. 
Secondly, and contrary to many previous studies, more heterogenous product 
category choices were made, and the analysis could thus be done for durable 
goods, consumer electronics, experience goods and search goods separately. 
Thirdly, price levels should differ between product categories to represent 
both cheaper and more expensive alternatives for the consumer. Besides the 
price of the products, other variables, such as click-through to retailer websites 
and consumer ratings, were also collected. This ensured a representative sam-
ple suitable for answering the research questions related to this data. 

Accuracy and Reliability: The data were retrieved directly in collaboration 
with PriceSpy, and to the extent that the company had collected data, the sam-
ple retrieved was representative of the products available on the price compar-
ison website. As PriceSpy themselves collect their data from retailer sites, 
there is a need for data quality control also after having retrieved the data. 
Duplicate observations were removed, and outliers were screened for, with 
care taken not to remove data where high prices fell in line with, or close to, 
the manufacturer's suggested retail price, but rather removing abnormally high 
prices clearly identifiable as measurement errors.  

Timeliness and Punctuality: Each data entry is, in practice, collected in-
stantaneous, either through price files given by firms or by web scraping ef-
forts by PriceSpy. However, the data provided is given in daily frequency, 
masking which time of the day the data were collected. 
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Coherence and Comparability: All data retrieved from PriceSpy is coher-
ent as the site structure remained the same regardless of product category. CPI 
adjustments were made before any analysis was committed to.  

Accessibility and Clarity: Contact with PriceSpy enabled detailed descrip-
tions of, and insight into, the data.  

The Wayback Machine 
Sometimes the data that is necessary for studying a certain phenomenon is not 
readily available in a structured database, as secondary data, or even by con-
ventional data collection due to the passage of time. This was certainly a con-
cern for Paper V, where the intent was to study how the entry of firms into a 
price comparison website affected firm performance. As data on when such 
entry took place were, in a sense, “lost in time”, there was need to circumvent 
this issue. As a point of departure, the option of using the entry dates of the 
existing PriceSpy data was considered. But even though the data at hand was 
comprehensive, it still constituted a sample of all retailers having entered the 
website and was hence not optimal in measuring the entry effect. There was a 
need for a better solution. Fortunately, using the Internet Archive and, in par-
ticular, web scraping of the Wayback Machine, it was possible to retrieve firm 
entry data dating back to the inception of the price comparison website in 
2002, when a mere 40 firms were listed, until 2017 and forward, where over 
4000 firms, and counting, were listed on the website. This was challenging 
though, since there were several overhauls of the website over the years, and 
the web scraping code had to be flexible enough to handle HTML structure 
over two decades. By combining “carbon dating”, e.g., estimating the creation 
date of a website (SalahEldeen and Nelson 2013) for the firm information 
pages and collecting available past firm lists on the price comparison website, 
it was possible to identify close to perfect entry data for the years 2002 – 2010, 
and 2012 – 2016, while a gap in entry data was identified between 2010 and 
2012. This gap would be addressed only if it proved to be problematic when 
merging with the annual firm financial report data, later on. Besides the entry 
data, and in order to make it possible to combine entry dates with annual report 
data, there was also a need to collect firm organization numbers. These were 
also collected by web scraping the Wayback Machine for all firm information 
pages used in the carbon dating of firm entry. 

Relevance: The entry data gave, despite the aforementioned gap, an almost 
perfect panel of firms entering the price comparison website. Given the merg-
ing with, and data quality assessment of, the firm annual reports, the research 
question of Paper V could then be studied. 

Accuracy and Reliability: As PriceSpy also posted official firm counts on 
their website over the years, it was possible to assess the accuracy of data 
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collection directly. As reported in Paper V, the accuracy was very high, except 
for the gap between 2010 and 2012. 

Timeliness and Punctuality: The Wayback Machine crawls webpages from 
publicly available websites, but coverage varies substantially between pages 
and over time. This was the main cause for the gap in data. For the remaining 
years of available legacy PriceSpy website content, the coverage was more 
than sufficient. 

Coherence and Comparability: Although the structure of the PriceSpy 
website differed greatly over the years since its inception, the variable of in-
terest, namely entry of firms, is comparable over time. That is, the variable 
firm entry does not depend on the website content, such as images or HTML 
structure, as it is only a numeric variable. To reiterate, this variable could, 
however, not be retrieved where the gap in data existed. 

Accessibility and Clarity: The Internet Archive, and in extension the Way-
back Machine, provide free access to researchers, historians, scholars, and the 
general public. The Internet Archive is member of such organizations such as 
the American Library Association and the Digital Library Federation.  

Firm annual reports 
The data collected by use of the Wayback Machine were combined with an-
nual report data of Swedish limited liability firms active during the years 2005 
– 2015, using firm organization numbers. Sweden obliges firms to provide 
annual reports to the Swedish Companies Registration Office (CRO). These 
annual reports are then collected by Bisnode, which is a private consultancy 
agency specialized in producing high-quality business, credit, and market in-
formation. The firm annual report data is then retrieved from Bisnode. The 
financial reports contain information such as profits, wages, costs, revenues, 
and number of employees. The aforementioned gap in entry data, as retrieved 
by the Wayback Machine, did not, when merged with the Bisnode annual re-
port data, have a significant impact on the overall linear trend of yearly firm 
entry. Therefore, it was possible to study the entire cohesive time period which 
had overlap between the two datasets, that is 2005 – 2015. 

Relevance: In Paper V, details on Swedish firm-level financial data was 
necessary to study the impact on productivity, profits and wages.  

Accuracy and Reliability: The data in the annual reports are subject to scru-
tiny by the Swedish Tax Authority when levying taxes on the limited liability 
firms, as well as submitted by the firms for external and independent audits, 
ensuring accuracy and reliability. 

Coherence and Comparability: The methods of collecting and compiling 
data for annual reports are homogeneous across all limited liability firms in 
Sweden, and if there are changes in rules and regulations, these are imposed 
simultaneously. Annual report data is comparable to the Wayback Machine 
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data since firm organization numbers are standardized and maintained in Swe-
den.  

Timeliness and Punctuality: The annual reports are collected during the 
year following the business year that it describes. Limited companies are ob-
ligated to submit their reports at latest 7 months after the end of the financial 
year, ensuring punctuality. 

Accessibility and Clarity: The accessibility of this data is made possible 
due to the legal requirements in Sweden oblige firms to provide annual reports 
to the Swedish CRO, for which there are clear guidelines on the official web-
site. 
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Methods 

Latent Dirichlet Allocation topic modelling 
The analysis in Paper I serves the purpose of determining who the intended 
users of CSR reports are, with the two contending views being shareholders 
or stakeholders. Since the data were a large corpus of CSR disclosures, a need 
for natural language processing was identified. Natural language processing 
is one of the most complex problems in artificial intelligence and computer 
science, which gives rise to several issues one needs to reckon with when an-
alyzing text data (Hofmann 1999; Jelodar et al. 2019). Firm CSR disclosures 
are a collection of words occurring in some context, while there are common 
words that occur in multiple contexts. In natural language processing, a topic 
model is a statistical model used for identifying the abstract or latent topics 
within a collection of documents. One method is that of the unsupervised hi-
erarchical Bayesian machine learning model, Latent Dirichlet Allocation 
(Blei, Ng, and Jordan 2003), which is, in principle, similar to that of k-means 
clustering, where, a priori, a number of predefined clusters must be decided 
upon. From the context of Paper I, the documents to be analyzed are the CSR 
disclosures, while the topics, again, analogous to the clusters in k-means clus-
tering, are given a priori by the dimensions and sub-dimensions of the SASB 
materiality map. The task at hand is then to compare the topic distributions 
retrieved from the Latent Dirichlet Allocation topic modelling and compare 
these distributions to those suggested by SASB materiality map to decide 
whether firms align with the shareholder approach, or the broader stakeholder 
approach. Previous studies on topic modelling of CSR disclosures have incor-
porated inductive approaches to choosing the number of topics, such as rea-
soning within the research group which topics are most prevalent (Russo-
Spena, Tregua, and De Chiara 2018), while the analysis in Paper I instead 
incorporates a strategy to test the research question that is data-driven. In-
creased objectivity in the analysis has its virtue since the analysis is made re-
producible and can therefore be extended to past, present, and future SASB 
materiality maps, as well as other settings, where text data can be related to 
distributions derived from some standard. 
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Poisson pseudo-maximum likelihood regression 
The purpose of Paper II is to investigate the value in terms of increased con-
sumer demand, measured as click-through from a price comparison website 
to retailers’ websites, of having the lowest price and highest consumer rating 
on the Swedish price comparison website PriceSpy. Click-through, our proxy 
for consumer demand, is a count data variable with an excess of observations 
that are zero, and therefore a model specification suitable for this kind of data 
was required. While a specific distributional assumption of the stochastic pro-
cess, for example Poisson or Negative binomial, with maximum likelihood 
estimation of the underlying parameters could be used, these would then rely 
on the assumption that the true stochastic process does not differ from the one 
used for obtaining the maximum likelihood estimates (Cameron and Trivedi 
1986; Gourieroux, Monfort, and Trognon 1984b; 1984a). Gourieroux et al. 
(1984b) showed, roughly, for the pseudo-maximum likelihood approach that 
if the mean specification is correct, any estimator for the underlying parame-
ters obtained by maximizing the likelihood function based on the linear expo-
nential class will be consistent for these parameters, even if the underlying 
distribution is misspecified. The Poisson-based pseudo-maximum likelihood 
estimator is therefore used in Paper II since it is of the linear exponential class, 
unlike, for instance, negative binomial and other common specifications for 
count data, while also having the benefit of behaving well when the proportion 
of zeros in the sample is very large (Silva and Tenreyro 2011), which is gen-
erally the case for click-through data.  

Time series clustering with Dynamic Time Warping 
To answer the question whether intertemporal price discrimination using 
mixed strategies is the cause of price dispersion in markets with low search 
costs in Paper III, time series clustering was used. In particular, by using time 
series clustering it could be determined if there are clusters of retailers with 
similar time series pricing patterns found, rather than mixed strategies, e.g., 
that retailers change price randomly over time. After controlling for time-in-
variant retailer heterogeneity, time series clustering over a set of 14 products 
was employed. As opposed to Lach (2002), who used the quartiles of the price 
distributions to determine whether price movements were explained by inter-
temporal price discrimination, it is argued that it is arbitrary to use such group-
ing, and it is more reasonable to use clusters of retailers determined by the 
data instead. While searching for an approach to answering the research ques-
tion, a seemingly unrelated study of tropical cyclone trajectories in the western 
North Pacific (Camargo et al. 2007) sparked the idea of combining the clus-
tering techniques used in that paper combined with Markovian transition ma-



 22 

trices, to this end. More specifically, the final analysis relied upon a combina-
tion of Dynamic Time Warping (Rath and Manmatha 2003), to align the re-
sidual time series clustered; piecewise aggregation approximation (Keogh et 
al. 2001), to approximate the residual time series pattern over time; the ‘elbow 
method’ (Thorndike 1953), to determine the number of clusters; and, finally, 
Markovian transition matrices, to study retailer transition probabilities.  

Dynamic Time Warping (Rath and Manmatha 2003) is suitable in this in-
stance, since if a retailer change their price slightly before a competitor this 
will produce a larger distance between cluster members, potentially resulting 
in failure to show overall trends in clusters. Piecewise aggregate approxima-
tion (Keogh et al. 2001) was used to reduce dimensionality of the residual 
price series to 30-day windows, which is useful to avoid over-emphasizing 
frequent price movements, again, leading to missing the overall trends in clus-
ters. The ‘elbow method’, used to validate the number of clusters, was favored 
over other cluster validation techniques such as the silhouette index 
(Rousseeuw 1987) or Dunn index (Dunn 1974) due its simplicity and objec-
tivity in combination with a simple stopping rule. Having found the clusters, 
Markovian transition matrices were used to study the retailer transitions be-
tween clusters. The midpoint between the centroids, e.g., the boundary be-
tween the time series of the mean of each cluster, were used to register whether 
a retailer transitioned across clusters. The assumption of time-homogeneity is 
important to scrutinize when using Markovian transition matrices, and using 

 tests (Anderson and Goodman 1957), it was shown that for the majority of 
data in Paper III the assumption of time-homogeneity held true. 

Fixed effects panel data regression with marginal effects 
Estimating the impact of an increase in informed consumers on prices and 
price dispersion, in Paper IV, requires some methodological considerations. 
The paper is based on a theoretical model developed by Frank and Salkever 
(1993), which is suitable to analyze using fixed effects panel data regression. 
In the final empirical specification used in Paper IV, there are several interac-
tion terms, of which the majority involves the number of informed consumers, 
which is a key variable in the study. In the absence of interaction terms, the 
coefficients can be easily interpreted, but once interaction terms are intro-
duced the coefficients cannot be readily interpreted. This could have dire con-
sequences for decisionmakers, if these make uninformed choices based on 
wrongful interpretations of empirical model coefficients. The use of marginal 
effects, through the calculation of partial derivatives when assessing parame-
ter estimates, is therefore incorporated in Paper IV to ensure meaningful in-
terpretation of parameter estimates. 
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Coarsened Exact Matching and difference-in-difference 
model 
Paper V deals with estimating the impact of firms joining the PriceSpy mar-
ketplace on their productivity, operating profits, and gross wages. To do this, 
we use a two-step procedure. First, entering firms are unlikely to be similar to 
a random sample of non-entering firms. To avoid bias in the second step of 
our estimation procedure, it was necessary to first identify a control group of 
firms with similar pre-entry characteristics to those entering the PriceSpy web-
site. The balance between the treatment and control groups is vital to ensure 
quality in the analysis, and Coarsened Exact Matching (CEM) (Blackwell et 
al. 2009; Iacus, King, and Porro 2011; 2012) is used to preprocess the data 
intended to be used in the second step of the estimation procedure. As opposed 
to propensity score matching, CEM has the advantage of  improving balance 
in one covariate while not giving increased imbalance in other covariates. If 
successful, preprocessing the data using CEM reduces model dependence in 
the second step of the empirical analysis, which means that empirical findings 
will be more robust to the choice of estimation method and model specifica-
tion in the second step (Ho et al. 2007; Iacus, King, and Porro 2011).  

In the second step of the empirical analysis, a generalized difference-in-
difference model was used to estimate the impact of PriceSpy participation on 
productivity, operating profits, and gross wages. The identification assump-
tion in the final model is that firm entry is uncorrelated with the error term in 
the regression, conditional on the inclusion of firm- and time fixed effects, 
and, when the estimation is done, on matched data (Arcidiacono et al. 2020). 
Difference-in-difference models are among the most frequently used models 
when evaluating effects of different treatments on relevant outcome variables 
(Abadie 2005). 
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Summary of the papers 

Paper I 
In recent years voluntary non-financial disclosures, such as CSR reports, have 
received much attention. The need of firms for reporting (Landrum and 
Ohsowski 2018), disclosure level (Cho et al. 2015), frequency (Sethi, Martell, 
and Demir 2017), and verification of CSR disclosures (Kolk 2003) has in-
creased significantly over the decades. However, what, and for whom, firms 
disclose information in their CSR reports are less examined (Clarkson et al. 
2008; El-Bassiouny, Darrag, and Zahran 2018; Fifka 2013; Wanderley et al. 
2008), ever-changing (Russo-Spena, Tregua, and De Chiara 2018), and re-
quires more comprehensive content analysis (Wiese et al. 2012). The intended 
users can broadly adhere to two main frameworks for CSR reporting: SASB 
and GRI, where the former adopts a perspective aimed at “the reasonable in-
vestors”, while the latter focuses on a wider spectrum of users – “the stake-
holders”.  

The aim of Paper I was to identify the intended users of the CSR reports in 
a data-driven manner, where the materiality framework of SASB is used as a 
benchmark. SASB identifies financially material issues, which are issues rea-
sonably likely to impact the financial condition or operating performance of a 
company and therefore are most important to investors. This benchmark spe-
cifically consists of the SASB materiality map (https://www.sasb.org/stand-
ards-overview/materiality-map/). The paper primarily contributes to the lim-
ited literature of materiality issues in non-financial corporate disclosures (e.g., 
CSR disclosures). Direct evidence on how effective the voluntary reporting 
guidelines are (i.e., do they codify what firms disclose in their reports) is con-
tributed to the literature, where, in this case, the SASB materiality framework 
was evaluated for sustainability issues.  

The data used were collected as part of a research project at the Microdata 
Analysis Department of Dalarna University, where a sample of 671 reports as 
of the year 2016 from 61 countries was analyzed. The reports were subject to 
language recognition to be able to isolate the English language reports, and 
they were also preprocessed to be represented as .txt files and subsequently 
document-term matrices for analysis. 

To be able to quantify what firms disclose in CSR reports, the Latent Di-
richlet Allocation topic modelling is used, coupled with the use of a novel 
stepwise approach of statistically testing the fit of the topic modelling to the 
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SASB benchmark. A good fit to the SASB benchmark would indicate more of 
a “reasonable investors” perspective, as such reporting is the stated goal of the 
SASB. The research question was therefore addressed in a systematic way to 
assess the concordance of the reports to determine who the intended users are. 
The concordance would then be measured in how well the topics found in the 
CSR disclosures align with the dimensions and sub-dimensions of the SASB 
materiality map. Most past studies that employ text analytics within the CSR 
disclosure domain are based on supervised learning methods, while here an 
unsupervised learning method is employed – which is extensively data-driven 
and thereby minimizes the subjectivity in the analysis. CSR disclosures, in 
their present form, are extremely difficult to process relying solely on manual 
investigation, where a particular stakeholder may easily get overburdened due 
to the sheer volume of disclosure, repetition, and use of boilerplate language. 

It was found that firms, in general, adopt an investor perspective when dis-
closing CSR information – data showed strong evidence of this when evalu-
ated at the high-level of the five sustainability dimensions of the SASB frame-
work, and also showed indications even when evaluated at the micro level of 
the 26 sub-dimensions. Moreover, there was strong bias towards a shareholder 
orientation in the language of the reports even when firms use the more stake-
holder attuned GRI framework or operate in a more stakeholder-oriented busi-
ness environment, such as the civil-law legal environment. The results of this 
paper have implications for preparers, users, and standards-setters in that they 
may evaluate CSR disclosures more objectively as well as improve the effec-
tiveness of reporting guidelines. 

Paper II 
Besides what is shown in Papers III and IV with regards to homogeneous 
products exhibiting price dispersion despite low search costs, there also exists 
evidence that the number of firms advertising prices for a given product 
changes with high frequency (Baye, Morgan, and Scholten 2004a; Baye et al. 
2007; Rosenthal 1980; Varian 1980); and firms offering the lowest price 
change frequently (Baye, Morgan, and Scholten 2004a). The observation that 
price dispersion remains, coupled with firms’ supposedly changing lowest 
price frequently, begs the question: if the lowest price is not the key determi-
nant of consumer demand measured by click-through, just how important is 
it? 

The first empirical study to investigate if there is a discontinuity in demand 
from holding the lowest price was carried out by Baye et al. (2009), who found 
that, for a dataset of 18 personal digital assistants (PDAs), sold by 19 firms 
over 5 months in 2003 and early 2004 on the price comparison website Kel-
koo.com, a firm enjoys a 60% increase in demand when it offers the lowest 
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price. It is unclear, though, whether this result extends to other categories of 
products, and if so, to which extent, and if the results also hold over time.  

This study revisits the analysis of Baye et al. (2009), and aims to verify 
whether the results hold, as well as to which extent, for a larger, more recent 
and varied dataset from another country, while also including an analysis of 
how consumer ratings affect demand. The PriceSpy dataset is used, and both 
search and experience goods categories are studied, whereas Baye et al. (2009) 
investigated a single search goods category.  

The results of the study show that the discontinuity in demand of being the 
firm holding the lowest price is statistically significant for all categories, and 
a firm has at least 58%, on average 92%, and as high as 154%, increase in 
demand in the categories considered when offering the lowest price. It is also 
found that the own price elasticity of demand estimates are distorted when not 
accounting for the discontinuity at the lowest price. The results pertaining to 
consumer ratings are found to be inconclusive. Also, using a measure created 
by Baye et al. (2009), the share of pure price shoppers in each category is 
calculated. This analysis shows that the share of price shoppers is low, despite 
recent advancements in popularity of price comparison websites as well as 
technology. In conclusion, there is strong evidence that supports considering 
the discontinuity of the lowest price when studying consumer demand on a 
price comparison website, evidence which also varies depending on category 
or product type. 

Paper III 
In his seminal article, Stigler (1961) pointed out the pervasive price dispersion 
for homogeneous products sold in well-developed markets. The most widely 
used models for explaining the existence of price dispersion, even in markets 
with low search costs, are so-called clearinghouse models. In essence, a clear-
inghouse model states that retailers must simultaneously appeal to two types 
of consumers: shoppers, who search and use available price information to 
buy from the retailer offering the lowest price, and non-shoppers, who do not 
engage in search but learn prices over time as they visit retailers’ webpages or 
stores. The most widely cited clearinghouse model is that of Varian (1980). 
For price dispersion to remain in these models, there must be some consumers 
who are non-shoppers, and prices must be chosen using mixed strategies, with 
retailers changing their prices randomly over time. Otherwise, consumers will 
eventually learn which retailer has the lowest price, and all consumers will 
either patronize the lowest price retailer, or all retailers will charge the same 
price.  

Paper III tests the predictions of the clearinghouse models using the fact 
that mixed strategies, as described in these models, has some empirically test-
able implications. First, there can be no grouping of retailers having similar, 
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and thus predictable, price strategies that remain over time. Second, the posi-
tion of individual retailers within a cross-sectional price distribution will 
change randomly over time. Therefore, there will be no distinguishable pat-
terns in a transition matrix of prices, and the probability of remaining in the 
same position in the transition matrix should be low. In Paper III, these pre-
dictions from clearinghouse models are tested using a dataset of identical 
products sold through the PriceSpy price comparison website. Compared to 
previous studies, a larger set of products (14) is observed with a higher fre-
quency (daily) and for a longer period (up to 42 months). An important feature 
of the data is that the products are identical between retailers and that there is 
no ambiguity in product representation on the price comparison website. How-
ever, the average coefficient of variation for the price of these products still 
reveals substantial price dispersion. 

This observed price dispersion can, in part, be due to retailer heterogeneity, 
and as such time-invariant retailer heterogeneity is first controlled for in the 
empirical analysis, deriving price series that are purged of differences due to 
heterogeneity among retailers. In previous studies, such retailer heterogeneity 
purged price series have then been divided into quartiles before investigating 
the frequency and likelihood of price movements between the quartiles to de-
termine whether these movements followed the predictions of clearinghouse 
models. However, the grouping of prices into quartiles is arbitrary, and both 
the number and size of retailer price clusters are likely to differ between prod-
ucts. Therefore, clustering techniques are adopted to allow the data identify 
the number and size of retail price clusters instead of arbitrarily dividing the 
data into quartiles. If there are groups of retailers gathered in well-defined 
price clusters, these clusters remain over long periods, and the ranking of an 
individual retailer in a Markovian transition matrix of these clusters is likely 
to stay the same. This indicates that retailers do not follow the intertemporal 
price discrimination strategy suggested by clearinghouse models. 

The results show that while substantial price dispersion remains even after 
controlling for heterogeneity in retailer offerings, there are clusters of retailers 
that maintain persistently high, mid-range, or low prices. In addition, the tran-
sition matrices show that diagonal rather than off-diagonal elements are more 
likely, on average, meaning that there is a low probability of transition be-
tween clusters. As such, the hypothesis that intertemporal price discrimination 
using mixed strategies is the cause of the observed price dispersion on the 
PriceSpy website is rejected. One possible explanation is that the share of con-
sumers using price comparison websites in Sweden is still low enough to make 
it profitable for some retailers to focus on the group of uninformed consumers, 
while also listing their products on the price comparison website. This could 
certainly be the case, since only 4 to 33 percent of consumers depending on 
product category were found to be pure price shoppers on PriceSpy in Paper 
II. 
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Paper IV 
Stigler (1961) emphasized that search costs are important because they create 
market power and lead to prices being set above the competitive level, while 
Varian (1980) showed that if retailers use intertemporal price discrimination 
to attract both uninformed and informed consumers, then an increase in the 
share of informed consumers will lead to lower prices. Price dispersion will 
remain in equilibrium, and it will be at its largest when the two groups, in-
formed and uninformed consumers, are of equal size (Stahl 1989). However, 
the theoretical models that are based on Varian (1980) have some limitations. 
Besides the empirical evidence presented in Paper III, casting doubt on this 
theoretical model, Rosenthal (1980) and Stahl (1989) also showed that entry 
by more retailers into the market will in these models increase rather than de-
crease price levels, and ultimately the market will reach the monopoly price 
as the number of retailers gets large. 

In Paper IV, a theoretical model developed by Frank and Salkever (1993) 
is instead used to investigate how the increased use of a price comparison 
website affects prices and price dispersion. The model predicts that reduced 
search costs for consumers will lead to lower prices, as will entry by additional 
retailers. If there are two types of retailers, a market leader and followers, the 
model also, under certain circumstances, predicts that price dispersion in-
creases as the number of retailers increases, while the theoretical implications 
of reduced search costs for consumers on price dispersion are less clear.  

The dataset used to study the effects on prices and price dispersion span, 
from January 2012 to February 2017, is measured on daily frequency, and 
includes durable goods as well as consumer electronics categories. Besides 
the prices, data also include clicks to retailer webpages, which are useful to 
study increases in consumer use of the price comparison website. A main ad-
vantage of the data is that it is retrieved directly from, and in collaboration 
with, PriceSpy, Sweden, and therefore the data quality is excellent with full 
coverage of prices and products for the selected categories. 

The increase in consumers using the website created potential savings of 
290 million SEK during the last year under study, which was 2016. However, 
the increase in the number of retailers competing on the price comparison 
website had an even larger effect, and the last year increase in competition on 
the website created potential consumer savings of 2.9 billion SEK. Total po-
tential consumer savings during the last year under study, due to increased use 
of the price comparison website by both consumers and retailers, thus 
amounted to almost 3.2 billion SEK. As for theoretical considerations, the re-
sult favors the Frank and Salkever (1993) model over the clearinghouse mod-
els of Varian (1980) and Stahl (1989). 



 29

Paper V 
The introduction of online retailing was expected to create almost perfectly 
competitive markets, with no excess profits for retailers competing in those 
marketplaces. There is a vast literature indicating that online competition in 
general (Brynjolfsson and Smith 2001; Baylis and Jeffery 2002; Brown and 
Goolsbee 2002; Clay, Krishnan, and Wolff 2001; Baye, Morgan, and Scholten 
2004b), and competition on price comparison websites, in particular, 
(Brynjolfsson and Smith 2001; Haynes and Thompson 2008; Tang, Smith, and 
Montgomery 2010; Bodur, Klein, and Arora 2015; Thompson and Haynes 
2017; Jolivet and Turon 2019), increase competition and lowers prices. With 
evidence from the price comparison websites PriceSpy, it has also been shown 
that there are, on average, large discontinuities in demand for the lowest price 
in Paper II, and lower prices and large consumer savings in Paper IV. 

Despite the reports of increased competition and lower prices, coupled with 
the evidence found on the price comparison website PriceSpy, firms compete 
on price comparison websites more frequently than ever before. The increase 
in the use of the price comparison website PriceSpy, Sweden, during the years 
2013 to 2016 is remarkable. Rudholm and Lindgren (2019), report detailed 
statistics over this development for an example product, games for the console 
PlayStation 4. The data show that in 2013 there were about 20 retailers mar-
keting some 20 games on the PriceSpy website, while in 2016 this had in-
creased to almost 60 retailers marketing approximately 600 products. 

So why do firms compete in a marketplace with fierce competition that 
reduces prices? The purpose of the last paper in the thesis is to investigate how 
joining the PriceSpy marketplace affects productivity, operating profits, and 
gross wages to answer the main research question: Why do firms compete on 
price comparison websites? 

Investigating the impact of PriceSpy market participation on productivity, 
profits, and wages empirically is not an easy task, since firms that compete on 
the PriceSpy marketplace are not likely to be a representative sample of the 
population of firms, and we need to address this selection problem. Using a 
two-step procedure, Paper V addresses this problem in the following way. In 
a first step, we control for differences in observables between entering firms 
and potential control group firms with a special focus on the development of 
output in the pre-entry period. This procedure reduces heterogeneity in pre-
entry observables between the two groups and makes the pre-entry trends in 
the main outcome variable, CPI-adjusted sales, parallel for entering and se-
lected control group firms. Then, in a second step, using a within firm differ-
ence-in-difference trans-log production function estimator, it is investigated 
how entry into the PriceSpy marketplace affects CPI-adjusted sales while 
holding inputs constant. One advantage of using a within firm estimator is that 
it also controls for time-invariant heterogeneity among entering and control 
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group firms, leaving time-variant firm heterogeneity as the main potential 
source of remaining bias in the estimations. 

The results show that for all firms entering the PriceSpy marketplace during 
the years 2005 until 2015, there is, on average, an increase in CPI-adjusted 
sales while holding inputs constant of 11.63% when entering. For retail firms 
the increase was 17.35%, while for wholesale firms it was 12.75%, meaning 
that non-retail or wholesale firms that entered the PriceSpy website did not 
gain as much as retail- and wholesale firms did. The group of other firms is, 
however, very heterogeneous with firms from all different types of industries, 
making it difficult to say precisely why this is the case. One possible explana-
tion could be that the retail- and wholesale firms that entered had more expe-
rience in online retailing, in general, and thus had a better understanding of 
how to use the PriceSpy market to increase sales. 

The results also show that gross wages increase by between 15.03% and 
17.35% when entering PriceSpy, depending on industry, while operating prof-
its increase by 9.42% when analyzing the full sample of firms. However, for 
the retail- and wholesale firms in the sample studied, any statistically signifi-
cant impact of PriceSpy market participation on operating profits is not found. 
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Decision support and policy implications 

The papers in this dissertation cover topics related to how voluntarily shared 
information in terms of CSR disclosures and increased use of price compari-
son websites affect firms and consumers using a microdata perspective. How-
ever, the concepts of reports, pricing and firm performance are universal, and 
as such the empirical results add to the existing body of literature for consum-
ers and firms, as well as policymakers and governments, for use around the 
world. It is therefore meaningful to distinguish between the micro- and mac-
roeconomic decision support and policy implications.  

With regards to the sharing of CSR disclosures, the main implication is that 
of reporting framework considerations, which has both micro- and macroeco-
nomic consequences since there is a variety of stakeholders throughout soci-
ety. While the result of Paper I strengthens the argument that a stakeholder 
focus is subordinate to a shareholder focus, which is also supported by previ-
ous literature (Harrison and van der Laan Smith 2015; Mitchell et al. 2015; 
Zeff 1978), this is partly expected since the SASB materiality map, by design, 
is based on what firms find useful to report to shareholders. However, since a 
large selection of the reports that are labelled as following the GRI guidelines 
directed at stakeholders, and for which there is evidence of language align-
ment with the SASB materiality map, standard setters need to take this into 
account when designing future frameworks or guidelines.  

When considering the microeconomic perspective, in particular, Paper II, 
which provides evidence on the value of having the lowest price or highest 
ratings on a price comparison website, shows that not accounting for the dis-
continuity in demand will have implications for measuring price elasticities, 
which in turn affects firms’ optimal pricing decisions. Although no conclusive 
evidence of such a discontinuity was found for consumer ratings, there was 
conclusive evidence of misleading estimates of price elasticities due to the 
discontinuity found when considering the lowest price, in all cases leading to 
higher elasticity estimates when excluding the discontinuity. The adjusted 
price elasticity estimates would then generally be useful for firms when mak-
ing pricing decisions. While price ranking should be considered important and 
generally the lowest price is favored, the margins with which this price is held 
could be kept to a minimum, due to lower elasticities. For retailers competing 
on a platform, such as PriceSpy Sweden, the results from the clustering in 
Paper III have some key takeaways. For instance, since well-defined clusters 
are found, it is important for the individual retailer to find its “identity” within 
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these clusters. Is the retailer a low-, medium- or high-priced retailer? It could 
be that the number of shoppers in the marketplace is small enough to commit 
to such strategies as maintaining a higher price and capturing uninformed con-
sumers, in which it makes little sense for entering retailers to commit to a 
randomization of prices, or voluntarily joining a low-price cluster of retailers. 
One of our main results from Paper IV is that the increased use of price com-
parison websites lowers prices, implying that these websites increase eco-
nomic efficiency as retailers’ prices are closer to marginal costs. The results 
of Papers III and IV are good for consumers since they may enjoy lower prices 
and also reduce their search costs as retailers tend to price in predictable clus-
ters. However, the question is then raised why retailers participate in such 
markets, a question answered in Paper V, where it is found that PriceSpy par-
ticipation clearly increases productivity and profits, the latter being divided 
among labor and capital owners, with labor having a somewhat larger share 
of the increase in profits. It is therefore clear that entry to PriceSpy Sweden 
has had overall positive effects for both consumers and firms. 

When instead considering the macroeconomic perspective, primarily, Pa-
per II provides excess burden of taxation estimates for policymakers consid-
ered when contemplating taxing online transactions. Many studies (A. 
Goolsbee 2000; Ballard and Lee 2007; Ellison and Ellison 2009; Alm, Melnik, 
and others 2010; A. Goolsbee, Lovenheim, and Slemrod 2010; Alm and 
Melnik 2012) analyze the sensitivity of e-commerce to differential effective 
sales tax rates. Although the estimated elasticities vary across the papers, the 
majority of this literature finds large responses of online transactions to sales 
taxation, suggesting that sales taxes and e-commerce have important eco-
nomic interactions. Taxing such marketplaces is not a far-fetched idea, and a 
debate has been going on in a US setting (Einav et al. 2014). On June 21, 2018, 
the United States Supreme Court altered the rules for the collection of sales 
tax revenues from internet-based retailers. In its decision on South Dakota v. 
Wayfair Inc., the Court concluded that individual states could require online 
sellers to collect sales taxes on their sales. This decision was a reversal of that 
made in its 1992 ruling on  Quill Corporation v. North Dakota, which prohib-
ited states from requiring businesses to collect sales taxes, unless those busi-
nesses had a physical presence in the state. As of 2020, over forty states have 
enacted new tax laws related to taxing internet sales, the presumption being 
that this will provide a boon to brick-and-mortar stores’ sales and state tax 
revenues, but there is not universal agreement on this point (Jens, Patin, and 
Turpin 2020). From Paper II, one can deduce that making tax decisions based 
on price elasticity estimates that are larger when not accounting for the dis-
continuity in demand may lead to the introduction of taxes being over-re-
jected. However, Paper II furthermore shows that policymakers also must ac-
count for widely different outcomes in terms of welfare loss due to taxation, 
depending on product categories, suggesting that a suitable overall tax level 
may be difficult to set.  
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Also, in Paper IV substantial yearly price reductions due to increased use 
of price comparison websites were found, which implies an underlying down-
ward pressure on inflation. In Sweden, a 2% inflation goal is stipulated by the 
Swedish Central Bank, and price comparison websites may therefore make it 
difficult to attain this goal. In fact, according to Statistics Sweden, inflation 
was below the price stability target of the Swedish Central Bank for every 
month of our study period. Even though increased use of price comparison 
websites is not the sole reason for not achieving the price stability goal, the 
empirical evidence in Paper IV supports the claim that increased use of such 
platforms might be a contributing factor. 

In addition to creating problems reaching the set inflation target, increased 
e-commerce and use of price comparison websites could also create difficul-
ties in the measurement of inflation. Goolsbee and Klenow (2018) report that 
inflation rates calculated, based on online transactions, are 1.3 percentage 
points lower than those calculated using traditional data collection methods. 
This is an indication that if the measurement methods used by central banks 
do not take increased use of online retailing and price comparison websites 
into account, inflation measures are likely to be upward biased. This is also 
recognized by Statistics Sweden (2020), which found that changes in con-
sumer behavior due to ongoing digitalization that are not accounted for by 
traditional measurement methods might bias the measurement of the con-
sumer price index, the most widely used measure of inflation in Sweden. 
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Discussion 

This dissertation has studied how information sharing has had an effect in so-
ciety on a variety of interest groups, such as consumers, firms, policymakers, 
and investors. In the context of CSR disclosures, as well as the price compar-
ison websites marketplaces, there has been a massive growth in both firms 
disclosing CSR related topics and firms entering the price comparison website 
marketplace. Answers to a variety of research questions related to information 
sharing, pricing and firm performance have been examined and presented in 
the dissertation. 

For reporting of CSR disclosures, the growing literature in the field has 
shown that the need of firms for reporting, disclosure level, frequency and 
verification of disclosures has increased significantly over the decades. Gaps 
have been filled when it comes to how disclosures are influenced by societal 
norms, and used for legitimizing efforts, for signaling asymmetric information 
and so forth. In Paper I, a data-driven approach to determine the intended users 
was developed and used for this specific purpose. The shareholder perspective 
was found to be the dominant perspective, and the SASB framework is based 
on historical value relevance, i.e., what firms themselves found useful to dis-
close to shareholders. One may then ask, since past frameworks (that is the 
historical materiality maps in themselves) carry weight when it comes to firms 
deciding on reporting practices, what are the long-term implications and 
trends for CSR disclosure reporting?. Paper I provided a snapshot of the year 
2016, but this question can ideally be answered using the data-driven approach 
as a method of studying the longitudinal implications of competing frame-
works, as more and more materiality maps are reported on a yearly basis. If 
such proposed studies would find that CSR disclosures conform to a single 
framework, the consequences for firms, stakeholders and shareholders need to 
be studied in-depth. For instance, stakeholders would have to be careful in 
how they interpret these disclosures when not being the intended users, while 
shareholders could then be more incentivized to use the reports for their in-
vesting practices.  

With regards to solving the issue of providing a meaningful reporting 
framework, seemingly simple answers exist, such as issuing multiple reports 
classified as either generic or specialized (Azzone et al. 1997), or purposely 
reporting to stakeholders based on core business (Hörisch, Schaltegger, and 
Freeman 2020; Harrison and van der Laan Smith 2015; Mitchell et al. 2015). 



 35

Such advice, however, must be given with care since it may not be economi-
cally sound due to the associated costs. If society and policymakers deem it 
necessary to promote the comparably weaker stakeholder perspective, the re-
search presented here shows that measures need to be taken to be able to move 
in such a direction, such as issuance of multiple reports, e.g., generic vs. spe-
cialized reports. This, however, would then, most likely, necessitate regula-
tory intervention, whereby Paper I can give guidance through empirical evi-
dence retrieved by a data-driven method. The novel approach of Paper I pro-
vides the means of dealing with complexity in reporting volume, repetition, 
and use of boilerplate language, so that decision-makers can evaluate CSR 
disclosures as well as the effectiveness of reporting guidelines in a systematic 
fashion. 

Online retailing, in general, has also grown considerably during the study 
period. During the period under examination in our paper, Swedish online re-
tailing has grown from 31.6 billion SEK in 2012, to 67 billion SEK in 2017 
(from 2.8, to 6.0 billion EUR) according to (PostNord 2019), with yearly 
growth rates in the interval of 14 to 17%. However, after 2017, the average 
yearly growth rates slowed somewhat and ranged between 12 and 14% 
(PostNord 2019), and online retailing was expected to grow from 87 billion 
SEK (7.8 billion EUR) in 2019, to a predicted 96.6 billion SEK (8.7 billion 
EUR) in 2020, equaling a yearly growth rate of 11%. Then COVID-19 struck. 
During the second quarter of 2020, online retailing was 49% higher than dur-
ing the same quarter in 2019 (PostNord 2020a), and in the third quarter of 
2020, the increase was 39%, compared to the same quarter in 2019 (PostNord 
2020b). Online retailing in Sweden is now expected to increase from 87 billion 
SEK in 2019 to 115.7 billion SEK (10.4 billion EUR) in 2020, equaling a 
yearly growth rate of 33%.  

With this in mind, the results in this dissertation demonstrate that increased 
entry of market participants, consumers as well as firms, on a price compari-
son website marketplace, led to lower prices, and, by extension, to savings for 
consumers. On the other hand, retailers, who entered the market and may have 
had initial fears of negative impacts from fierce competition, instead enjoy 
increases in productivity, operating profits, and gross wages. In Paper III it 
was also shown, besides the contribution of testing economics theory, that re-
tailers consistently participate in this marketplace maintaining medium to high 
prices. Retailers could perhaps even optimize their pricing decisions in such 
an environment, given the leeway in pricing decisions that exists, using, for 
instance, the demand elasticities modelled in Paper II as a point of departure. 
Since retailers and consumers already enjoy these benefits, there could possi-
bly even be room for some taxation by the government, or at least support for 
an argument in its favor. 

This paint a somewhat rosy picture of the current circumstances, but will 
this last forever? As has been shown in Paper IV, and elsewhere, price disper-
sion is a persistent phenomenon, and Paper III empirically cast doubt on the 
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predictions of Varian (1980), who claim that intertemporal price discrimina-
tion is the cause of price dispersion. With the model suggested by Varian 
(1980), consumers would have to use the price comparison website frequently, 
while the empirical evidence of Paper III suggests that consumers could re-
duce their search costs by learning over time that retailers adhere to certain 
clusters of low, medium, and high prices. Lower prices were also shown to be 
the current trend in Paper IV, and as more retailers and consumers enter the 
price comparison website, this trend is reasonably expected to continue. How-
ever, at the time of publishing this dissertation, there has been a recent entry 
of the Amazon marketplace in Sweden in the fall of 2020. Not all products 
from this website are listed on PriceSpy, Amazon is not a profiled retailer on 
PriceSpy and does not have a link to their website, and what constitutes dual 
marketplaces seems to have emerged in this context. This calls into question 
how one would define a truly informed consumer, as albeit the consumer hav-
ing a list of retailers to browse from, the lowest price is no longer certain to 
be uniquely lowest. Informed consumers would then have to browse both 
these marketplaces simultaneously, which would then paradoxically lead to 
higher search costs. As a platform, Amazon also gives smaller retailers the 
opportunity to compete as they gain relief from logistics and infrastructure 
they would otherwise have to bear (Handelsrådet 2018). These are trends to 
follow and be researched, but as it stands, this would most likely be a gradual 
transition over the years, rather than an instantaneous change.  

Limitations of the work presented here mainly adhere to the different con-
texts and data availability from which the papers are written. The CSR disclo-
sure analysis, although ambitious in its reach, only accounts for the year 2016 
and using English language reports. Although out of scope for Paper I, multi-
year analysis and accounting for cultural norms by incorporating reports in 
different languages are natural steps for future research. Furthermore, inte-
grated reports were not included, and developing a means to isolate the CSR 
portion of these reports would greatly improve the data available for analysis. 

With regards to the price comparison website PriceSpy, a global perspec-
tive would be interesting to study as opposed to the focus given to the Swedish 
context in this dissertation. PriceSpy operates in 7 different countries, and as 
the websites are largely homogeneous in structure, future studies could shed 
light on whether the questions asked in this dissertation could be shown to 
hold in these contexts as well. However, for such direct comparisons to take 
place, it would first be informative to study whether there is a high degree of 
correlation between the prices of products sold in Sweden and the other coun-
tries, and how have these correlations varied over time. Having knowledge of 
how correlated prices are across countries and the magnitude of price differ-
ences between countries has implications for assessing the impact of chocks 
to the economy, such as the, as of writing, ongoing COVID-19 pandemic. In 
the dissertation only prices on daily frequency were accounted for, but retail-
ers are free to set prices during any time of the day, and PriceSpy also update 
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their prices at least 5 times a day. There is also the possibility that retailers use 
algorithmic pricing, trying to undercut other retailers with higher frequency in 
pricing. More alarmingly, if algorithmic pricing were to be employed in ef-
forts to maintain cartel pricing by retailers, it would certainly be in the interest 
of competition authorities to have access to studies of such behavior. These 
are but some of the possible avenues for future research. 
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