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Abstract. The article documents a systematic literature review on the impacts of
the season of winter on Information Systems. The search delivered 43 articles, of
which 36 ended up to content analysis. On the contrary to the original research
idea, winter seems to have no whatsoever impact on information systems, at least
according to our sample. On the contrary, information systems are used to sup-
port key society activities in winter conditions. According to the findings the
most important areas are road and airport maintenance and management in winter
conditions, and increasing of wheat crops in winter time.
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1 Introduction

The original research idea of this paper was to study the impact of professor Robert
Winter on information systems and their research. After some preliminary investiga-
tions it was however concluded that the season “winter” might however have some
more impact on those than the professor Robert Winter, whose impact by any means
however is not marginal.

Also, the study is on the impact of the season winter on information systems, and how
it is reflected in academic research. Again, after some initial analysis, it turned out that
winter seems not much to be impacting information systems, but — on the other way
around — information systems might impact winter conditions in offering support to
understand, control and manage them.

2 Methodology

A systematic literature review was performed following the guidance of leading
guidance in literature [1, 2]. For the sake of simplicity and free access to resources
search was limited to the tool of Google Scholar.



In the search the option in which both words “winter” and “information system” had to
be in the title of the entry included was used. The time frame of the entries was limited
to this millennium, also to entries made in year 2000 or later. The search returned 43
entries.

To make some sensitivity analysis, similar search with terms. Combination “summer”
and “information system” was not more popular than winter, 40 entries were found. To
rise the abstraction level neither helped, the combination “season” and “information
system” delivered just 30 entries. Search terms “winter” and “1S” were not successful,
as the results made no difference between the acronym IS for information systems and
the English verb “is”. Turning to German language neither helped, the search on terms
“winter” and “informationssystem” delivered one entry, on gamekeeping. As a final
test, the Finnish language was tried (in Nordic countries there is anyway hard winter).
However, the search combination “talvi” and “tietojérjestelma” provided zero findings
on Google Scholar.

After reading the material provided by Google Scholar and some extra searches on
Google and Google Scholar, seven articles were dropped out of the analysis. Three
articles were dropped as “winter” in their data refereed to the issue of the journal, not
to the title. One article was dropped out because it was a newspaper article. Of two
potentially interesting articles no further trace was found. One article without further
track would have been from Switzerland with an interesting topic: avalanche manage-
ment. Sadly, the original article was not found. One article was dropped out of analysis
as it seemed to be in Chinese, just the title was in English. Total of 36 articles were
included in further analysis, these articles are in Appendix 1. The entries of the refer-
ences are in the form that Google Scholar automatically exported to EndNote library,
unfortunately all not very structured or neat.

Table 1. Alternative literature searches

Key terms Entries found
winter 1S 2300
winter information 690
winter data 2030
summer information system 40
season information system 31
winter, informationssystem 1

sommer informationssystem




3 Results

One central area of interaction between winter and information systems emerged as
dominant in the content analysis. Logistic, and especially road maintenance and man-
agement. A total of 20 articles in this group was found, publications both in conferences
and similar forums, and in academic journal. To the area of logistics also belonged
airport management, again in challenges during the winter season in freezing countries
at that season, with 4 articles found. One of these previous articles was discussing both
airport and road management.

Another area of academic discussion was that of agriculture, and more exactly the in-
crease of crops in winter time, especially for wheat. A total of 6 articles was found in
this category. Also oat got its attention in one article.

Two articles were deemed to be in the area of biology. One was on systems support for
browse use of trees and shrubs (by birds mainly) and one on the winter birth population
in river and lake areas in Turkey.

Tourism was represented with one article on Geographic Information System support
for winter tourism. One article was to support with Information Systems elderly peo-
ple’s housing. One article discussed also logistics, but this time waterway management
(Caspian Sea in winter). One article aimed to support winter sports arrangement (Har-
bin 24th winter universiade). One article was on geosciences, more exactly on a infor-
mation system support for evapotranspiration calculation.

Table 2. Content analysis of the articles

Area Topic Entries found
Logistics Road management 19
Logistics Airport management 3
Logistics Airport and road management
Agriculture Crop management (mainly wheat)

Wild birds and their and other spe-
Biology cies nurturing 2

Others




4 Discussion

It seems that we have built information systems as an artefact that is not impacted at
all by seasons, not even the hard winter. On the contrary, information systems seem to
be used to help in the control and management of winter conditions, especially for the
management of road and airport infrastructures.

Another area of interest is related to nature, both from agriculture and biology point of
view. Crop management for winter wheat seems to be an import topic, as well as the
ornithological aspect of bird winter behavior. The later also seems to have some con-
nections. With tourism, that has its special characteristics in winter, as discussed in one
article.

The literature review was started with the idea that articles on how winter (or maybe
seasons in general) affect information systems. Topics like electricity use and heat
production and use on computing machinery were expected to be encountered. Like-
wise research on topics such as sensitivity of hardware on cold was anticipated, as well
as how cold affects different telecommunication media. On the software side, one
could for example how one models and displays snow in computer games and similar
visual environments. A big area of research could be how electronic commerce, social
media use, and healthcare IS solutions — just to take up a few key area examples - adjust
to seasonal variations. However, all this was absent in the sample. Somehow the search
neither caught any material from meteorology, a scientific area that surely must take
seasons to its agenda. True, using just the term “information system” to represent in-
formation and communication technology in its various forms was of course limiting
findings.

In total, seasons in general and winter in particular seem not to be important topics in
IS research. Admittedly, our sample and analysis was rather modest, but it surely gives
some basic understanding of the topic area. The positive finding was that the area in
every case keeps up activity: articles were also found from the most recent years.

The topic is not without its merits. Worldwide, seasons affect the whole function of
the society, and information systems surely get their share of these effects. Seasons are
very different in different regions of the world, and seasonal variations in different ac-
tivities can vary from non-existing to very strong. The topic surely deserves more at-
tention in the future.

The study has of course its limitations. Using just database platform (Google Scholar)
to find studies is a very much limiting factor. The search terms were also just kept
simple and plain. Having more than one researcher analyzing the material could also
have brought up new ideas to discussion.



5 Conclusions

It turns that the original research idea of studying the impact of professor Robert
Winter on information systems and their research would have been more lucrative:
Alone Google Scholar returned 3 420 000 entries with the search term “Robert Winter”.
Also the season winter beaten with ample marginal in this setting! I want to congratulate
professor Robert Winter for this achievement and for the occasion of his 60" birthday,
also as a colleague born in the same year.

As an epilogue, even though absolutely so already before, after this article professor
Robert Winter can be considered as seasoned.
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