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Abstract. The success of a rural tourism business largely de-
pends on promotional activities. Having developed a tourist
product, owners of rural tourism facilities should therefore
inform the buyers about it. Usually, they rely on websites and
social media for this purpose. However, for a website to fulfill
its function, it should be of high quality. The improvement
of website quality can be achieved through measures which
include search engine optimization (SEO) and content and
graphics optimization. The purpose of this paper is to assess
the potential of image optimization on websites of Polish ru-
ral tourism facilities. The research covered 1000 paid domain
websites. The largest part of the sites surveyed were rated
good in terms of graphic file optimization. In spite of this,
it was possible to reduce the size of graphic files covered by
this study and used in the research model by as much as 67%
without significantly deteriorating their quality. This research
showed that image optimization has no direct impact on the
outcome of an SEO audit, and that images can be optimized
even for websites with high final scores.

Keywords: rural tourism, optimization, quality, digital mar-
keting, promotion

INTRODUCTION

Rural tourism, an umbrella term for all kinds of tour-
ism economy in rural areas, is perceived as an impor-
tant development path for these areas (Das and Rainey,
2010). Notably, it is a method of economic and social
activation for rural inhabitants that supports the sales

of agricultural products while simultaneously affect-
ing public perception of the countryside and agriculture
(Tew and Barbieri, 2012; Barbieri, 2013). Tourism is
sometimes seen as a panacea for the problem of Polish
rural areas. It is intended to provide additional income
streams, be an alternative to agricultural activity, and
enable a more efficient use of agricultural resources. In
practice, rural tourism activities are conducted in vari-
ous ways and take various forms, from non-working
farm indirect interaction (which does not involve agri-
cultural activities) to working farm direct authentic in-
teraction (Flanigan et al., 2014). Whatever the case may
be, the success of rural tourism business largely depends
on promotional activities (Santeramo, 2015). Having
developed a tourist product, owners of rural tourism
facilities (including agritourism farms) should there-
fore inform the potential buyers about it. Research has
shown that owners of rural tourism facilities most often
use the potential of websites and social media for this
purpose (Ammirato, 2010; Jones et al., 2015). However,
for a website to fulfill its function, it should be of high
quality (Krol, 2019), especially when it comes to the
development technology, usability and content (Leite et
al., 2014).

PURPOSE AND GOALS OF THE STUDY

The term “quality” is derived from ancient times, from
the Greek “poiotes” (Latin “qualitas”), and is an ex-
tremely wide and ambiguous concept. The many factors
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which influence the quality of a website can be grouped
as follows: internal (on-site) factors, relating to the us-
able quality of the site; and external (off-site) factors,
relating to the site’s environment, e.g. the number of in-
bound links. The minimum quality standards can be met
by complying with technical requirements (e.g. W3C
standards), requirements for quality assurance process-
es, quality standards for interactive services and systems
(e.g. WCAG standards), and legal regulations for the
provision of specific service types.

The quality of a website can be assessed through
what is referred to as a site audit. In general terms, an
audit means an evaluation of an organization, system,
process, project or product by independent experts. The
subject of the audit is examined for compliance with
certain standards, reference models, checklists, legal
provisions or benchmarks. Auditing is a recognized
management technique providing managers with an
overview of the present situation of specific resources
and services within an organization. Auditing the web-
site allows to assess whether it meets project standards
and user expectations. It is usually performed to detect
critical points which, if optimized, may contribute to an
increase in goal conversion rates (Krol, 2018).

There is no one commonly accepted website audit-
ing routine. Usually, it is an expert service which dif-
fers in nature depending on the auditor’s skills. Many
designers and testers of website effectiveness develop
their own assessment criteria based on their experience
and professional practice. The audit is based on tools
and methods, including various test automation applica-
tions. The results of individual tests are presented using
point notes, letters or graphics. Audit details are includ-
ed in the final report which may also contain a list of
post-audit recommendations.

In principle, website audits can be divided into: (1)
search engine optimization (SEO) audits; (2) content
audits and (3) usability audits. Site engineering audits
(“technical audits™) and audits of graphic elements are
also a frequent practice although they can be part of
the development technology audit. SEO, content and
usability audits are increasingly frequent. Graphical
audits are less common, even though image optimiza-
tion may translate into improved site performance. The
purpose of this paper is to assess the potential of im-
age optimization on websites of Polish rural tourism
facilities.

30

THEORETICAL BACKGROUND

In mid-1990s, the world of the Internet was transformed
with the development of search engines which made the
overwhelming Web resources accessible not only to ac-
ademic users but increasingly to the general public and
commercial enterprises (Zhang and Dimitroff, 2005a).
Over the last few years, searching for online informa-
tion has become a ubiquitous and a critically important
activity for many products and services. Many Internet
visitors now access websites from a search engine in-
stead of through a direct link from another web page
(Shih et al., 2013).

Website quality is reflected by a good indexing and
positioning in search engines. There are various fac-
tors which can contribute to visibility of a webpage in
a search engine results list, for example: webpage meta-
data structure (Zhang and Dimitroff, 2005b) or webpage
content; webpage visibility can be improved by increas-
ing the frequency of keywords in the title, in the full-text
and in both the title and full-text (Zhang and Dimitroff,
2005a). The website’s quality has a direct and positive
impact on customer satisfaction which, in turn, has a di-
rect and positive impact on the intention to purchase
goods or services (Ali, 2016). The improvement of
website quality and visibility in the search results can be
achieved through measures which include optimization
(in broad terms), with particular focus on search engine
optimization and content and graphic files optimization.

Website optimization for search engines

SEO can be clearly noticed to grow in popularity (Ber-
man and Katona, 2013), and is a booming field for en-
trepreneurs. Hundreds of companies offer search engine
optimization services to help enhance customers’ online
experiences by pushing relevant websites to the fore.
At the same time, an increasing number of websites
are turning to search engines as their primary market-
ing route. Search engine optimization (SEO), or search
engine positioning, is the process of identifying factors
in a webpage which would impact search engine acces-
sibility to it and fine-tuning the many elements of a web-
site so it can achieve the highest possible visibility when
a search engine responds to a relevant query (Zhang and
Dimitroff, 2005a). SEO is a method for creating or alter-
ing a web page in an optimized fashion so that it will ap-
pear more relevant than other pages to the search engine
(Shih et al., 2013). Search engine optimization aims at
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achieving good search engine accessibility for web pag-
es, high visibility in a search engine result, and improve-
ment of the chances the web pages are retrieved (Zhang
and Dimitroff, 2005a). SEO can be broken down into
five major categories: keyword, research and selection,
getting the search engine to index the site, on-page op-
timization, and off-page optimization (Malaga, 2008).
SEO audit represents an analysis to the problems
faced by a web page about to be optimized and the so-
lutions to them. It represents the procedure of analysis
of the characteristics of a website that are important for
obtaining a better positioning in the search engines and
is the first procedure in the list of activities specific to
the process of optimization. A SEO audit should contain
information primarily related to the recommendations
for solving the problems identified (Nen et al., 2017).

Website usability audit

The quality of the site, effectiveness, efficiency, and
browsing experience are determined by the development
technology, the uniqueness and topicality of the content
it presents, and the form of its presentation, often re-
ferred to as the usable quality of a website. The content
should be diverse and complete, natural, unique, and
complemented by graphic and video materials. Moreo-
ver, the content should be useful because only useful
content is able to attract users to the site and make them
stay there (Oliveira and Casais, 2019). The usefulness
of the website is related to the concept of “user expe-
rience” (UX), which describes the user’s feelings that
appear in contact with a given product, system (comput-
er) or service. User experience can be a distinguishing
feature of a product or service against the background
of competitive solutions and an announcement of their
high quality. UX combines designing visual components
(“UI design,” user interface design) with designing and
testing communication processes. It is a broader concept
than usefulness because it also includes aspects of user
interaction with the organization, its services and prod-
ucts, as well as thoughts, observations and emotions
connected with it (user experience assessment, UXA).
In turn, user-oriented design focuses on positive experi-
ences resulting from the comfort of using the website,
which should also be visually appealing.

There are many factors that affect website user expe-
rience, including: (1) navigability, (2) website function-
ality, (3) website consistency, (4) simplicity, (5) read-
ability and (6) supportability (Garrett, 2011). Website
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usability can be examined using usability evaluation
and expert evaluation. A heuristic evaluation (Masip et
al., 2011) and what is referred to as the usability check-
list (with design guidelines), i.e. a list of good practices
called “heuristics,” may be helpful in the latter routine
(Nielsen and Mack, 1994). A heuristic analysis facili-
tates the “cognitive walkthrough” which tests the web-
site by performing actions according to a test scenario.

Graphic file audit and optimization

Graphic file optimization has a large potential which, if
leveraged, can contribute to the growth of organic traf-
fic. Graphic optimization can be considered in terms
of search engines or as a reduction of the size of files
(compensation approach) which can have a bearing on
the usability of the site. Graphic file optimization pri-
marily means reducing their size expressed in kilobytes
(file compression). Image compression research aims
at reducing the number of bits needed to represent an
image (Durai and Saro, 2006). Image processing algo-
rithms are getting better, and lossless compression sig-
nificantly reduces the weight of the file with little or no
loss of quality. The compression of graphic files affects
the speed of loading the site in the browser window.

Optimizing graphic files means more than just re-
ducing their size; it also includes supplementing the
alternative description (alt = “Agritourism Ostoja”)
and title of the graphic file (title = “family apartment”)
which should refer to its content or role. This may have
an important impact on how the site is ranked in search
results. Also, it is advisable that the graphic elements
appear in their original size (in pixels) in the site. Re-
ducing the graphic file on the fly, i.e. letting the browser
handle it by interpreting file attributes, has an adverse
effect.

The ‘alt’ (alternative text) attribute is a basic attrib-
ute of an image file that is part of a hypertext document.
It has three main functions: (1) adding alternative text to
photos (a fundamental principle of web accessibility);
visually impaired users using screen readers will be read
an alt attribute to better understand an on-page image;
(2) alt tags will be displayed in place of an image if an
image file cannot be loaded; (3) alt tags provide better
image context/descriptions to search engine crawlers,
helping them to index an image properly. In addition,
the file name, which should refer to the content present-
ed by the image, is of great importance. A file name such
as “DSC_5660.jpg” does not say much about it neither
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to the user nor to search engine robots. Instead, a name
referring to the graphic content, e.g. “apartment.jpg,”
clearly indicates what it presents.

MATERIAL AND METHODS

This research focused on individual sites of Polish rural
tourism facilities. Rural tourism facilities include agri-
tourism farms that run a service activity consisting in
renting rooms, houses and holiday homes, selling meals
and various products, and providing other services re-
lated to the stay of tourists. At the same time, they run
agricultural activities differing in type and extent.

The research covered 1000 (one thousand) paid do-
main websites, including national domain (.pl), Euro-
pean, commercial, regional and other websites hosted at
subscription domains (Krol, 2017). Website addresses
were retrieved from the Google search engine (based on
what is referred to as organic search) and from the rural
tourism directory available at agroturystyka.pl, the web-
site of the Polish Federation of Rural Tourism “Hospi-
table Farms.” The Google search engine was selected
because of its great popularity worldwide (Dergiades
et al., 2018).

Although web developers spend their time writing
hypertext byte by byte, the Internet is mostly composed
of images. It is hard to overstate the effect that images
have on the average web page’s performance; faster
websites have broader reach and a higher impact. The
first and most important thing that can be done to im-
prove the performance of the website’s images is to fig-
ure out how to measure them (Portis, 2017).

The tests used the Cloudinary Website Speed Test
Image Analysis Tool (IAT) (webspeedtest.cloudinary.
com). The Website Speed Test application analyzes
website images and provides a ranking for a variety of
image aspects and categories. It uses a letter grade scale
of A to F (Page Image Score, PIS) which attempts to

Table 1. Grade scale used in the audit of graphic files

capture all of the page’s good and bad decisions and
reduce them down to a single simple metric (Table 1).
The average image score is calculated based on the av-
erage values of the format, fit and compression scores.
While the letter grade reflects the number of mistakes
(opportunities for improvement) made in the page, it
does not so much care about their magnitude. Along
with the ranking, the Website Speed Test tool provides
measurable information about how to go beyond sim-
ple compression to optimize web performance. The ap-
plication helps discover how changing the image size,
format selection, quality and encoding parameters can
improve the web page’s loading speed. It analyzes im-
ages that are defined in the web page as <img> elements
and all background images except for those tagged as
“background-repeat: round.” The analysis is limited to
50 highest-resolution images found in the web page.

Rural tourism websites were also assessed for search
engine optimization. The assessment procedure was an
SEO audit carried out with selected test automation ap-
plications: (1) pozycjonowanie.pl (grade scale of 1 to 5),
(2) ZadroWeb SEO Auditor (grade scale of 0 to 100) and
(3) Sunspot SEO Audit (grade scale of 0 to 170). This
allowed to describe each of the websites with three in-
dependent indicators of search engine optimization. The
results were reduced to one F-Score coefficient using
the zero unitarization method, as per formula (1):

>

i

X —mini{xij}

(D

X

- maxl.{xi].} - miin{xi].}

i=1,2,.,nmj=12...m

x’;: standardized diagnostic variable

x;: non-standardized diagnostic variable

min, {x,}: minimum value of the non-standardized diag-
nostic variable

max,{x;}: maximum value of the non-standardized di-
agnostic variable.

Verbal evaluation Excellent Good Mediocre Poor Very poor
Score 6 5 4 3
Letter-grade rating (page image score) A B C D E

Source: own elaboration based on the Cloudinary Website Speed Test point scale.
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Table 2. Descriptive statistics

Statistical metric or indicator .
Page image score

Total images

Total image size Potential compressed size

(n = 1000) analyzed (MB) (%)
Average 4.691 19.987 1.788266 33.3624
Median 5 0.886 30.95

Min 2 0.002 0.5
Max 6 163 48 97.7
Total 4691 19 987 1 788.266 333624

Source: own elaboration.

Zero unitarization allows to standardize different
ranges of variables and bring them to a synthetic, unit-
less cumulative final score (Balcerzak, 2015). Next, the
strength of dependencies between the degree of graphic
file optimization and the degree search engine optimiza-
tion was examined using the Pearson’s linear correlation
coefficient.

RESULTS

The sites covered by this research had 19,987 graphic
files with a total size of 1788.3 MB. The average size
of a graphic file was ca. 89 KB. On average, there
were 1.8 MB of graphic files per site, with a median of
0.89 MB (min = 0.002 MB, max =48 MB). On average,
there were 20 graphic files in the websites tested (with
a median of 15), with the highest number (163) found in
one of the sites (Table 2).

Most of the sites covered by this research were rated
good in terms of graphic file optimization (Page Image
Score = B, Good, 5). These sites accounted for 67% of
the total sample (Fig. 1). The websites rated as mediocre
were half of the collection. (Page Image Score = C, Me-
diocre, 4). They constituted ca. 30% of the set. Extreme
scores (the best Page Image Score = A, Excellent, 6; and
the worst Page Image Score =D or E, Poor, 3 or 2) were
much less frequent in the audit. The median Page Image
Score was 5, and the average value was 4.69 (the range
was from 2 to 6).

Assuming that the initial (base, primary) size of
graphic files in the group covered by this study is 100%,
this research shows that the optimization (compression)
of graphic files would allow reducing their size by up
to 67%. Thus, in the group covered by this study and in
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this research model, it was possible to reduce the size of
graphic files from 1788.3 MB to as low as 590 MB with-
out significantly deteriorating their quality. On average,
the size of graphic files in each site could be reduced by
66.6%.

The large sample size allows to reveal relationships
with a small correlation coefficient (0.22—0.17, Combs,
2010; or even 0.09, Starbuck, 2016). The values of the
Pearson’s linear correlation coefficient () observed in

800

700 671

600

500

400

304
300

200

100
15 9 1

A B @ D E

B Number of websites (n = 1000)

Fig. 1. Number of websites of rural tourism facilities grouped
by score earned in the graphic file audit.
Source: own elaboration based on research.
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this research were very low. There was no linear rela-
tionship between Page Image Score and the F-Score in-
dicator (»=0.041, n=1000, o = 0.05, 2= 0.001, p > a),
i.e. between the degree of graphic file optimization and
the degree of general site optimization. There was also
no linear relationship between the size of graphic files
(expressed in MB) and the F-Score indicator. The lack
of linear dependence may suggest that the size of graph-
ic files did not significantly affect the final SEO score.

None of the testing tools used did audit the degree
of image optimization as part of the SEO audit. Images
were audited to a certain extent as part of the site per-
formance audit which is often equated with the loading
speed of the site in the browser window. Finally, it can
be concluded that websites achieve a different degree of
search engine optimization while also differing in the
degree of image optimization, and there is no linear re-
lationship between these attributes.

DISCUSSION

Image Analysis Tool (IAT) is a tool that audits graphic
files and indicates whether they may be compressed
(which has the effect of improving the efficiency of the
site). However, it does more than just that. Note that the
main functionality of an application can be only a means
to achieve the goal which, in turn, may be the acquisi-
tion of the user/client and, ultimately, the conversion of
a user into a client (target conversion) (Schlosser et al.,
2006). IAT is a tool branded by Cloudinary (Image and
Video Management Solutions), a media management
platform intended for web and mobile app developers.
Cloudinary provides a package of free services, but
more options are offered in subscription packages. This
makes the Image Analysis Tool a useful marketing tool
which builds the image of the Cloudinary brand. Also,
it acts as what is referred to as the so-called scraping
infrastructure by acquiring traffic (users) from the In-
ternet. They get the chance to use the tool, get to know
the Cloudinary brand, and maybe some of them will opt
for the paid solutions. At this point, one may ask about
the reliability of the results of such an audit. Can the
results be manipulated to emphasize the need for image
compression and at the same time indicate a solution to
the problem in the form of Cloudinary? This is unlikely
and, above all, it would be unprofessional. The appli-
cation is publicly available. Manipulations would be
quickly detected by Internet users who do not forgive
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such behavior. In addition, the Image Analysis Tool is
integrated with the WebPageTest application (webpa-
getest.org). Website Speed Test is a tool developed by
AOL, made available in 2008 and still being developed.
This application has a good international reputation in
the SEO/SEM industry, and provides a link to the Im-
age Analysis Tool on its website. It is therefore a kind
of “vote of confidence” for IAT.

Even a few seconds delay is enough to induce a neg-
ative impression of the website users. During delays,
the system operation is lost, users lose full control and
are forced to wait for a computer (device). A website
that loads in 5 seconds gets 35% fewer impressions and
a 105% higher bounce rate. This delay reduces target
conversion by up to 38%. Research has shown that
in 2006, an average Internet client expected that the site
will be loaded in the browser window within 4 seconds.
In 2010, the same client already expected that the page
will be loaded within 2 seconds or faster (Bixby, 2010).

Research done in 1997 showed that large graphic
files were the main cause of delays recorded on web-
sites. However, currently, the slow loading of websites
is usually caused by server delays, too many compo-
nents used, or too many fancy widgets (Nielsen, 2010).
The tests have confirmed this. Over 67% of tested sites
have recorded satisfactory sized images. Therefore, the
potential delays in loading websites in the browser win-
dow may have resulted from other factors, including
server delays. This is a topic for future research that can
be carried out in terms of measuring site performance
and the relationship between performance and the de-
gree of image optimization.

PRACTICAL IMPLICATIONS

The websites of rural tourism facilities included graphic
files, the size of which could have been reduced in most
cases. However, research has shown that in many cases
this was not a necessity but could be done voluntarily.
At this point, it is worth noting that while optimization
is basically beneficial, there should actually be a ration-
ale behind it. In this case, searching for every kilobyte
of data which could slim down the site would be unjus-
tified, primarily due to the function and the small num-
ber of visitors of the sites of rural tourism facilities (see
Krdél and Halva, 2017). Significant effects of small data
compression are usually achieved with large websites
with numerous functionalities. Owners of rural tourism
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facilities should pay special attention to the size of
graphic files when ordering (developing) a new site and
when updating it. These are sensitive moments when
excessively large images are likely to be published in
the structure of the site, and may affect the performance
of the entire website.

Graphic files should be audited regularly, especially
if the site has many visitors and is updated frequently.
It may turn out that the new content includes a large
graphic file which will have a negative impact on web-
site performance. However, this may be troublesome
for owners of rural tourism facilities who usually do
not have the knowledge and skills necessary to audit
and optimize websites. A proactive approach is there-
fore recommended which means avoiding posting large
graphic files. Preventive actions should be preceded by
an evaluation of the current condition. One of the sup-
porting applications of the site performance audit can be
used for this purpose.

The lack of image optimization may have particu-
larly negative consequences for users who look for ru-
ral tourism offerings on the Internet using their mobile
devices. In their case, the amount of data sent over the
network and the associated data compression are of crit-
ical importance (see Oh and Fox, 2007). Mobile devices
are particularly sensitive to large graphic files that can
significantly impede or even prevent browsing the site.

SUMMARY

In the group of websites covered by this study, an exces-
sive size of graphic files was not a pressing problem.
However, this probably was not the result of informed
decisions made by the owners of rural tourism sites.
Usually, these websites are online business cards which
by nature are rarely updated and do not present news.
Various reports from events organized in the facility etc.
are usually posted in social media whereas the website
only presents the offering. If no content is posted, there
are no opportunities for publishing large-sized graph-
ics. Therefore, the relatively satisfactory status of image
compression may result from the main functions that are
usually delivered by the sites of rural tourism facilities,
i.e. marketing, information and contact.

Optimization is a procedure that can always be car-
ried out, even if a site has a satisfactory Page Image
Score. However, this is a synthetic cumulative indica-
tor which is the result of averaging the measurement of
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selected attributes of many graphic files. Thus, the size
of the graphic file that will require optimization is likely
to be included. However, at the same time, it will not
significantly affect the value of the indicator. Note also
that the calculation of the Page Image Score also relies
on that principle. Therefore, despite the positive result
of the audit, it should be remembered that it was per-
formed in an algorithmic and automated manner and, as
such, it needs to be analyzed and interpreted.
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