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Abstract

In the seasonal fashion retail market, unexpected weather is cited as a significant factor in sluggish sales. The

average temperatures of four seasons in Korea have risen as much as 1.3°C compared to 50 years ago. In addition, the season
onset dates and duration of the seasons have shifted, with summer getting about 21 days longer and winter about eight days
shorter. Through text frequency analysis of headlines of newspapers published from 2000 to 2020, this study aims to
comprehend and outline weather-related complaints discussed in the fashion industry. The weather-related complaints include
Changma, cold wave, delayed season, early season, heat wave, hot summer, seasonless, transition season, unseasonable weather,
warm winter, wind, and wintry spring. According to weather effects on the fashion retail market, those complaints are classified
into seasons-related, temperature-related, and non-temperature-related complaints. The impact of each classification on the
industry was illustrated with historical events in the newspapers. In conclusion, this study proposes suggestions for the fashion

industry to adapt and prepare for unexpected weather changes.

Keywords  Climate change-induced weather change, Fashion supply chain, Sales, Overstock, Weather-related complaint

Citation Oh, J. (2023). Weather-related complaints from fashion retailers: Environmental scan from Korean newspapers from 2000 to 2020. International

Journal of Costume and Fashion, 23(1), 1-15.

Introduction

The fashion retailers mentioned bad weather as a cause of
poor sales. Many researchers studied the effect of weather on
clothing sales (Agnew & Palutikof, 1999; Arunraj & Ahrens,
2016; Bahng & Kincade, 2012; Bertrand, Brusset, & Fortin,
2015; Chu, Kim, & Choi, 2013; Han, 2021; Hong & Lee,
2013; Kim, Hwangbo, & Chae, 2017; Lim & Lho, 2018;
Martinez-de-Albeniz & BelKaid, 2021; Oh, Ha, & Jo, 2022a;
Oh, Jo, & Ha, 2021; Oh, Oh, & Choi, 2017; Roth Tran,
2019), and industry professionals addressed the importance
of weather in the retail market (Arnett, 2019; Barbaro, 2017;
Oh, 2015; Starr-McCluer, 2000). Fashion retail is one of the
most weather-sensitive industries (Agnew & Palutikof,
1999), and unexpected weather changes lead to economic
consequences (Changnon, 1999, 2005; Oh & Jo, 2011).

In the 2000s, as weather changes became more severe
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and frequent, the extreme temperatures in Korea were
frequent and showed a long-term warming trend, including
low-frequency cold waves (An et al, 2011; Korea
Meteorological Administration [KMA] 2020; Lee, 2017; Min
et al., 2015). According to the short-term climate outlook
(2022-2050) on temperature, precipitation, and anomalies on
the Korean Peninsula, the average temperature is expected to
rise from 1.33°C to 1.93°C (KMA, 2020). The shift is
expected to accelerate in Korea as the season starts and the
duration changes. These weather events caused by climate
change will have a more significant impact on the Korean
fashion industry.

Previous studies explored the relationship between sales
and weather factors such as temperature, precipitation, wind,
and humidity. Still, results were diverse due to the product
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type, season, store type, and location (Oh, Ha, & Jo, 2022b).
Therefore, using weather factors in decision-making is
challenging due to the inconsistent results of previous
studies. The primary purpose of this study is to understand
the weather events that the fashion and retail industries are
facing in the unexpected weather change in Korea due to
climate change. This study extracted weather events called
complaints  affecting the fashion industry through
environmental scanning using newspapers. As a grounded
theory approach, this study presents a classification system
for weather events related to the effects on the fashion and
retail sectors, identifies the impact of weather changes on the
fashion industry through specific examples of newspapers,
and proposes strategies to cope with problems caused by
unexpected weather changes. Weather events caused by
climate change will have a more significant impact on the
Korean fashion industry. Since many fashion and retail
companies in Korea are small and medium-sized enterprises,
identifying the company's external factors, such as weather,
is challenging. Therefore, this study is expected to provide
helpful information to the Korean fashion industry.

Backgrounds

Climate Change-Induced Weather Change in Korea

The recent global warming trend directly affects the
temperature and precipitation variability in Korea (KMA,
2020). The annual temperature increase trend in Korea before
2000 is mainly due to strong seasonal warming in winter.
Since 2000, there has been a stronger warming trend in
summer, and the cooling trend has weakened in winter. The
increase in the probability of warm extremes in average
monthly temperatures over the past decade is particularly
noticeable in May. According to Lee's study (2017), extreme
hot and cold temperatures are expected to rise in the future in
summer, while only extremely warm temperatures are
expected to rise significantly in winter. Average summer
precipitation increased by 15% compared to the previous
decades, and it is due to the increase in rainfall in August.
However, the average precipitation during the rainy season
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decreased by about 5% (An et al., 2011).

Moreover, in the second half of the 20th century, Korea
changed the onset date and duration of the seasons. Recently,
global warming is also evident on the Korean Peninsula, so
the winter period has been shortened; the summer period has
been extended. The onset date of winter is, on average, four
days late; the onset date of spring is advanced by six days
(Choi & Kwon, 2001; Choi, Kwon, & Robinson, 2006).
Furthermore, in the 2040s and 2090s, when the present
carbon dioxide emission-related model (SRES A1B) scenario
was used, the onset dates of spring and summer were earlier,
and the start dates of fall and winter were delayed. This trend
is predicted to be more profound in the 2090s than in the
2040s (Kwon, Kwon, & Boo, 2007). As a result of predicting
climate change in the Korean Peninsula in the future is
expected to be included in the humid subtropical climate
zone in most urban areas (KMA, 2020).

Weather data from 1971 to 2020 was downloaded from
the KMA to find the change in the average temperature of
seasons and four seasons' onset dates and duration (KMA,
n.d.). The average temperatures of the four seasons from
1971 to 2020 are illustrated in Figure 1. Compared to the
average summer temperature of 1971~1980, the average
summer temperature in 2011~2020 increased by 1.3°C.
Compared to 1971-1980, the winter temperature in
2011~2020 increased by 0.8°C. In addition, compared to the
average temperature in spring 1971~1980, spring 2011~2020
was 1.4°C, and fall 2011~2020 was 1°C higher than fall
1971~1980. Figure 2 shows four seasons' onset dates and
duration from 19171 to 2020. The duration of summer in
2011~2020 was 21 days longer than 1971~1980, but winter
in 2011~2020 was 17 days shorter than 1971~1980. In the
case of spring, three days were longer, and in the case of fall,
seven days were shorter. The onset date of summer in
2011~2020 was 14 days earlier than 1971~1980, and the
onset date of spring in 2011~2020 was 17 days earlier than
1971~1980. However, the onset date of winter in 2011~2020
was one day later than 1971~1980, and the onset date of fall
in 2011~2020 was eight days later than 1971~1980.
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Figure 1. The average temperature (°C ) of four seasons from 1971 to 2020

2011-2020 87 (Feb 27) 127 (May 25)
2001-2010 84 (Mar 8) 118 (May 31)
1991-2000 93 (March 2) 113 (Jun 3)
1981-1990 84 (Mar 10) 113 (Jun 2)
1971-1980 24 (Mar 15) 106 (Jun 7)

SPRING SUMMER FALL WINTER

64 (Sep 29) 87 (Dec 2)
70 (Sep 26) 93 (Dec 5)

69 (Sep 24) 90 (Dec 2)
66 (Sep 23) 102 (Nov 28)
71 (Sep 21) 104 (Dec 1)

Figure 2. The average onset dates and duration of four seasons from 1971 to 2020

Effects of Weather on the Fashion Industry

Certain weather conditions can make it difficult for the
fashion industry to respond to short-term opportunities or
risks, as decisions on demand forecasting, supply chain
management, labor scheduling, marketing, and promotions
are made weeks or months in advance. Forecasting demand
for seasonal clothing, in particular, is a challenge as the
fashion retail sectors run their businesses around dates or
retail events and develop merchandising plans based on
previous sales history. In the winter of 1997/1998 and
2015/2016, the northem hemisphere of the world
experienced a warm winter due to the El Nifio event, which
caused many retailers to experience losses (Changnon, 1999;
Oh & Jo, 2011, Pasquarelli, 2015; Zaczkiewicz, 2016). In
November 2015, the average temperature in Korea was
10.1°C, 2.5°C higher than the climate normal temperature
(7.6°C). As a result, winter clothing sales fell 18.1%
year-over-year (Lee, 2015). Temperature leading seasonal
clothing sales up to a certain period of a season (Agnew &
Palutikof, 1999; Arunraj & Ahrens, 2016; Bahng & Kincade,
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2012; Bertrand, Brusset, & Fortin, 2015;
Martinez-de-Albeniz & BelKaid, 2021; Oh, Jo, & Ha, 2021;
2022a). Snow depth (Arunraj & Ahrens, 2016) and rain
(Kim, Hwangbo, & Chae, 2017; Lee, Kwak, & Hwang, 2014;
Martinez-de-Albeniz & BelKaid, 2021) were considered
significant factors in shopping clothes. Consumers are
physically and psychologically inconvenienced by going to a
clothing store to buy clothes during harsh weather, such as
snow or rain, resulting in decreased sales.

The fashion industry is a highly fragmented global
value chain encompassing textiles producers, designers,
manufacturers, and retailers. As a truly global business, with
six to nine months at the shortest and 24 months or more
before it is delivered from raw material production to
consumers (Doeringer & Crean, 2006). Indeed, Korea's
clothing manufacturer has a high proportion of overseas
production (Korea Federation of Textile Industries
[KOFOTI], 2020), and 97% of small manufacturers employ
less than 20 people (KOFOTI, 2021). Thus, clothing product
procurement requires long lead times and lesser flexibility,
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causing overstocking and understocking problems. To make
matters worse, extended payment periods are taken for
granted in the Korean fashion industry (Kwon, 2020). The
demand forecasting of seasonal clothing is an extreme
challenge because the fashion and retail sector runs its
business tied to a calendar date or a retailing event and
develops a sales plan based on previous sales history. Since
the fashion industry plans and invests funds in accordance
with past sales trends, if sales are not completed due to
weather changes, it is inevitable to suffer huge losses.
Unexpected weather patterns can lead to extended payment
periods, significantly damaging the entire supply chain
system.

Methodology

Environmental Scanning and Issues Validation

Environmental scanning provides proactive insight into
opportunities and threats by obtaining information about
events, trends, and relationships in a company's external
environment (Choo, 2001). It also protects the company from
unforeseen circumstances and helps plan its future business
path. There are several ways to gather information for
environmental scans. One of the most commonly used data is
from national and local newspapers (Weigel, Fetsch, Jenson,
Yang, & Rogers, 1992). Analyzing the collected information
and extracting meaning is essential for environmental
scanning. Environmental scanning generally has five
dimensions:  economic, technological, environmental,
political, and social (Deshier, 1988). Since strategic
management and environmental scanning are essential means
of adapting to changes in the external environment, this study
focuses on the environment, which is the weather, among the
five environmental scanning dimensions. Uncertainty about
the weather, the environmental component of environmental
scans, is critical to corporation decision-makers, especially in
the fashion industry.

Grounded Theory Process

The methodology of this study is followed by grounded
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theory, a qualitative method to study a particular
phenomenon and discover new concepts based on the
collection and analysis of actual data (Corbin & Strauss,
2008; Harry, Sturges & Klinger, 2005). The process of
grounded theory usually involves multiple iterative and
ongoing steps. The main steps in the grounded theory process
are data collection, open coding, and axial coding.

Data Collection. The complaint, whether subjective
experience or not, expresses dissatisfaction or an
unacceptable situation (Kowalski, 1996). This study focused
on the weather, one of the external factors that companies
cannot control among the five environmental scanning
dimensions. Therefore, this study used newspaper articles
expressing dissatisfaction with disappointing product sales
due to weather as environmental scanning tools. From 2000
to 2020, newspaper articles were searched using keywords in
using Naver, a search engine developed in Korea. Twelve
search keywords are ‘fashion & weather,” ‘fashion &
meteorology,” ‘fashion & climate change,” ‘clothing &
weather,” ‘clothing & meteorology,” ‘clothing & climate
change,” ‘retailing & weather,” ‘retailing & meteorology,’
‘retailing & climate change,” ‘sales & weather,” ‘sales &
meteorology,” and ‘sales & climate change.” It excluded
advertisement and promotional articles that do not meet the
purpose of analysis, articles that consist only of photos and
titles without the body of content, and duplicate articles.
Through this manual exclusion process, the final study
sample for coding was 798 news articles from 20 media. The
manual exclusion process and article resources are illustrated
in Figure 3.

Open Coding. It involves breaking data into smaller
parts and assigning code to them. These codes are usually
descriptive and are used to classify data. The simplest
method among the text mining techniques, text frequency
(TF) analysis, was used to find the words used as headlines
for newspapers related to the weather and fashion industry
from 2000 to 2020. A unified word with a similar meaning
was changed into a single word in the data cleansing process.
After the data cleansing process, the terms were classified
according to the research purpose (Gioia, Corley, &
Hamilton, 2012). The name of a specific product and the
name of a particular store or brand was changed to generic
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MName of Sources

Asia Business Daily 34
Chosun Biz 63
Chosun llbo 51
Dong-Allbo 41
Edaily 89
Financial News 23
Hankook llbo 7
Hankyoreh 43
Herald Economy 61
JoongAng libo 8
Korea Economic Daily 11
Korea Herald 37
Korea Textile Newspaper 19
Kyunghyang Shinmun 12
Maeil Business Newspaper 78
MK Econamy 127
SBS Biz 25
Seoul Economic Daily 31
Segye llbo 24
Yonhap Mews

o

Figure 3. Flowchart summary of the sampling process

terms, and the word is included if it appears once in TF
analysis but relates to weather or climate. Although the word
is less frequent in the data, it can be a weak signal, which
refers to information that can influence unexpected decisions,
initiate opportunities, or avoid unexpected threats ahead of
time (Ansoff, 1975). Finally, after the data cleaning process,
the words related to weather or climate and the fashion
industry were included in the following analysis. Figure 4
shows a list of words and their frequency. The size of a word
shows how often it is used. It consists of those related to the
weather, those related to fashion products, those related to
management, and those related to economic, environmental,
and social issues. Since this study focuses on the weather and
the fashion industry, terms related to economic and social
issues were excluded from the analysis, and the result of the
frequency of words about weather events is in Figure 5.
Weather, temperature, weather change, and climate change
are general terms that do not describe specific weather events
and conditions, so headlines from 147 newspapers, including
the above words, were excluded from the next step.
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Axial Coding. Axial coding involves finding relationships
between cordings. Figure 6 shows the steps. The first step is
to list all weather-related complaints from 651 newspaper
headlines. In the second step, weather events are classified
according to the effects of weather events on the fashion and
retail sectors. The factor is related to the production and
supply schedule of fashion products, the factor is related to
the product development design, and the factor is a relatively
temporary event that impacts retail store operation. The third
step is to label a name as a season-related, temperature-related,
and non-temperature-related complaint. The season-related
complaints are 55.6% (n=362). It is a decisive factor in the
timing of production, procurement, and launch of the product
at a store and in quantity relative to the duration of the season.
The temperature-related complaints are 36.7% (n=239). This
factor is influential in developing materials, season-related
items, and the product's design. The non-temperature-related
complaints are 7.7% (n=50) and are relatively short-period
weather events related to store operation strategies such as
promotion, display, advertising, and service.
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Figure 5. Frequency of words about weather events related to the fashion retail industry
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Weather Related
Complaints

Effects of Weather Events

Types of Complaints

Cold
Cold Wave
Changma
Delayed Summer
Diurnal Temperature Variation
Dry Changma
Early Season
El Nifio
Extended Season
Fickle Weather
Fine Dust
Frost
Heatwave
Heavy Rain
Heavy Snow
Hot Summer
Rain
Seasonless
Snow
Spring Cold Snap
Sub-zero Temperature
Sunlight Duration
Unseasonable Weather
Transition Seasons
Tropical Night

Changma / Dry Changma
Delayed Summer
Early Season
El Nifio
Extended Season
Seasonless
Spring/Summer/Fall/Winter
Transition Seasons
Unseasonable Weather

Season-related

Cold/Cold Wave
Diurnal Temperature Variation
Heatwave
Hot Summer
Sub-zero Temperature
Spring Cold Snap
Tropical Night
Warm winter
Wintry Spring

Temperature-related

Fickle Weather
Fine dust
Frost
Rain / Heavy rain

Non-temperature-related

Typhoon
Warm Winter Snow / Heavy snow
Wind Sunlight Duration
i 5 Typhoon
Wintry Spring Wind
Figure 6. The classification of weather-related complaints
Results

Season-Related Complaints

Seasons are routinely classified into fixed three-month
intervals (March-May in spring, June-August in summer,
September-November in fall, and December-February in
winter), or depending on the purpose, astronomical seasons,
and weather. Of the 651 newspapers, 362 reported
season-related complaints in the fashion and retail sectors. In
Figure 5, among the seasons, newspaper headlines were
mentioned in the order of winter (26.80%, n=97), summer
(25.69%, n=93), spring (15.19%, n=55), and fall (10.77%,
n=39). Seasonless, early seasons, Changma, transition, and
extended seasons were also mentioned. Thus, this study
discusses how the above season-related complaints affected
the Korean fashion industry with the cases in the newspapers.

In the spring of 2004, the clothing market fell into
recession due to the extended season, the cold wave that
lasted until March, and the rapid increase in temperature in
April (Cho, 2004). It is because the winter of 2003/2004 is
long, and the summer of 2004 starts early. The wintry spring
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and early summer seasons appeared in the spring of 2008,
2010, and 2013. The spring clothing market struggled with
sluggish sales and inventory (Jin, Kim, & Cheong, 2010;
Kim, 2013; Park, 2008). Sales of fall clothes in 2011 and
2014 were sluggish (Lee, 2014; Song, 2011). Due to the
heatwave that occurred in mid-September 2011 and the
unusually high temperature in October, the start date of the
fall of 2011 was not precise, and the duration of the fall was
short (KMA, 2011). The duration of fall 2014 is also short
due to rapid season changes. On the other hand, the fall
semester of 2009 started early, and fall clothing sales were
strong (Rhyu, 2009). Winter 2015/2016 is a delayed winter.
Winter clothing sales were low due to mild temperatures
throughout the winter of 2015/2016, but sales for winter
surged due to the cold wave at the end of January 2016 (S. B.
Lee, 2016; Y. M. Lee, 2016). In December 2015, the average
monthly temperature recorded the highest since 1973 due to
abnormally high temperatures. The average temperature in
November and December was 2°C higher than the climate
normal temperature. The cause of the abnormal climate was
analyzed to be the influence of El Nifio (KMA, 2017).

The period of Changma is the primary precipitation in
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El Nino 0.83%
Fall 10.77%

Winter 26.8%

i 5 7
Transition seasons 2.76% —

Season-related complaints
(n=362)

Delayed summer 3.59%
_———Dry changma 0.83%
Early season 3.59%
Extended season 1.11%
_——Changma 3.04%

Seasonless 5.8%

Spring 15.19%

- Summer 25.69%

Figure 7. Frequency of season-related complaints in the newspaper headlines

Korea during the summer. Many clothing companies are
making sales plans for the rainy season. In July 2011, just
before the end of the long rainy season, heavy rain of more
than 100 mm per hour fell in the central region, and sales of
raincoats and rain boots increased by 78.1% and 127.9%,
respectively, from the same period last year (Cheong, Im,
Lee, & Cho, 2011). However, 2008 and 2014 were dry
Changma, with little or no rain falling during the Changma
period. In 2008, as the dry rainy season continued, the
number of consumers visiting department stores increased,
resulting in sales growth exceeding the previous year (Kim,
2008). Meanwhile, with weather forecasts predicting a long
Changma and heavy rain in 2014, retailers have released
more raincoats than last year. However, as the dry season
continued from June to July, the distribution industry
suffered difficulties (Jang, 2014). KMA provides a seasonal
(3-month) outlook and a one-month outlook as a long-range
forecast.

Complaints about the change in the onset dates and
duration of the season were frequently mentioned.
Temperature changes, especially at the beginning of the
season, affected sales and overstock. The change in the

International Journal of Costume and Fashion Vol. 23 No. 1 2023

duration of the season, such as delayed winter or extended
summer, has been cited as an impact on sales of seasonal
fashion items such as spring and fall. There were also
concerns that a delay at the end of the season would affect
product sales next season, reducing the value of the new
product.

Temperature-Related Complaints

Of the 651 newspapers, 239 reported temperature-related
complaints in the fashion and retail sectors. A cold wave
(14.64%, n=58), cold (17.16%, n=41), heatwave (17.16%,
n=41), warm winter (14.64%, n=35), and hot summer
(13.81%, n=33) was mainly temperature-related complaints
in Figare 6. Wintry spring, spring cold snap, diurnal
temperature variation, sub-zero temperature, and tropical
nights also were mentioned as temperature-related
complaints.

The temperature was considerably higher in the fall of
2007 than in a normal year. Hence, the fashion retailer, which
released fall outwears and early winter products, experienced
sluggish sales of related products (Cha & Lee, 2006).
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Cold 17.16%

~— Cold wave 24.27%

Diurnal temperature variation 1.67%

Figure 8. Frequency of temperature-related complaints in the newspaper headline

According to the Korea Economic Daily (Kim, 2012), the
heat continued for several years until September, and fall
clothing sales were sluggish. However, September 2012 was
quite chilly in the moming and evening, and the demand for
fall clothing surged in 2012. The 2010/2011 winter cold
wave lasted until mid-February, so fashion companies that
had a hard time selling winter clothing for years were
successful in selling winter clothing (Choi, 2010).
Accordingly, big national retailers announced they would
release new products two weeks later, in the spring of 2011
(Park, 2011).

In October 2018, winter sales increased by more than
10% compared to the previous year (Bang, 2018). Still,
overall, 2018/2019 winter was warmer than expected, and
winter sales were sluggish, resulting in a surge in clothing
stock (Cheong, 2019). In mid-July, the fashion and retail
industry was in a mixed mood due to a heat wave of nearly
40°C. Consumers purchase summer products online or
through home shopping, and sales of vacation clothing and
casual have soared rather than suits (Park, 2018). Also,
clothing sales with high-tech fabric and cooling effects have
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soared (Ji, 2018).

In the seasonal fashion market, temperature changes are
very important for sales. The effect of sales due to
temperature changes mentioned in newspapers is the same as
in previous studies (Bertrand, Brusset, & Fortin, 2015;
Bertrand & Parnaudeau, 2019; Hong & Lee, 2013; Hong,
Lee, & Na, 2012; Kim, Hwangbo, & Chae, 2017; Lim & Lho,
2018; Martinez-de-Albeniz & BelKaid, 2021). Early-season
temperature changes affect product sales, with sales of
spring/summer products increasing as temperatures warmer
and fall/winter products increasing as temperatures cooler.
Also, in extreme temperature changes, materials to adapt to
temperature or fashion items for other purposes were sold.

Non-Temperature-Related Complaints

Of the 651 newspapers, 50 reported non-temperature-related
complaints in the fashion and retail sectors. Figure 7 shows
non-temperature-related complaints. Wind (19.61%, n=10),
heavy snow (17.65%, n=9), fickle weather (15.69%, n=7),
rain (11.77%, n=6), heavy rain(11.77%, n=6), and snow
(8.7%, n=5) are mainly mentioned. Fine dust, typhoon,
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Fickle weather 15.69%

Wind 19.61% —

Typhoon 3.92%

g

Sunlight duration 1.96% -

Snow 9.8%

Fine dust 5.88%
~— Frost 1.96%

Heavy rain 11.77%

Non-temperature-related

complaints
(h=50)

Heavy snow 17.65%

Rain 11.77%

Figure 9. Frequency of non-temperature-related complaints in the newspaper headlines

sunlight duration, and frost is also mentioned. Research
related to rain and snow has been going on for a long time,
and in general, snow and rain hurt sales (Chu, Kim, & Choi,
2013; Hong & Lee, 2013; Martinez-de-Albeniz & BelKaid,
2021; Roth Tran, 2019). However, now that home shopping
and online shopping have become popular, the results are
showing differently depending on the type of store (Kim,
2001).

Department store sales were harmed the day of the
heavy snow as well as the next day, but in January 2010, due
to the heavy snowfall that fell for the first time in 100 years,
online and home shopping sales increased, and winter jackets
and clothing sales surged (Lee & Kim, 2010). On April 3,
2012, it snowed in the central region of Korea, and strong
winds blew across the country even after a heavy snow
warning was issued in some regions. Hence, the wind chill
temperature in April was below zero (Lee, 2012). Due to
such anomalies, spring clothing could not be sold on time,
resulting in increased overstocks and a decrease in the profits
of fashion companies as they sold at a markdown price.

Among the various air pollutants, fine dust is the most
concerning health. Internationally, the level of fine dust
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pollution in Korea is very high (Statistics Korea, 2021). As
interest and concerns about the fine dust concentration
increase, Korean consumers refrain from outdoor activities
on days with high fine dust concentration (Lee, Park, Han, &
Kim, 2020), which has been shown to affect clothing sales
(Hwangbo, Kim, & Chae, 2017). Sales in April 2017 were
lower than expected because consumers were reluctant to go
out due to severe fine dust (Park, 2017).

Compared to seasons and temperatures, non-temperature-
related complaints were mentioned related to store promotion
events and customers’ store traffic, and they are a relatively
short-term impact on overall sales. Traditional holidays and
social events are heavily related to the physical calendar.
Especially the promotional events of brick-and-mortar stores
were challenging since climate change-induced weather
change is frequent and extreme.

Conclusions

Climate change-induced weather change is expected to
accelerate in Korea. Accordingly, these unexpected weather
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events caused will have a more significant impact on the
Korean fashion and retail industry. This study extracted
complaints from Korean newspapers from 2000 to 2020 to
identify weather-related complaints in the fashion and retail
Weather
season-related, temperature-related, and non-temperature-

sectors. complaints were classified into
related according to the effects of weather events, and each
category was examined through newspaper articles to see
how the weather affected the industry. Therefore, strategies
to overcome each classified weather complaint are presented
below.

First is season-related complaints. There were
complaints about the change of onset date and duration of
seasons. In particular, the beginning of summer and winter
affects sales and stock management. If the end of the season
is delayed, it affects the sales of products for the next season,
which reduces the value of the new product. Fashion retailers
need to modify their business plans according to weather
changes. It should reflect the trend of accelerating and
lengthening spring and summer. At the same time, trends in
weather changes should be considered in determining the
volume of seasonal clothing production. The second is a
temperature-related complaint. Temperatures that go against
seasonal forecasts, for example, warm winter, cause a
significant loss to the entire supply chain. Therefore, fashion
product developers must use weather forecasts to obtain
seasonal temperature information in design and material
development. In addition, it will be possible to solve the
temperature problem by providing multi-purpose clothing
suitable for various weather conditions with an aesthetic
effect. The last one is non-temperature-related complaints,
most predicted within 48 to 24 hours through daily or
nowcast short-term  forecasts. Non-temperature-related
weather events can be used for weather for local businesses,
especially retailers, to promote an event and product in stores
and labor schedules related to customer traffic.

In the fashion industry, a calendar for a year is set
according to items related to product planning, production,
and sales for each season. Product category determines
production volume by integrating the potential for sales
growth concerning market size, the company's market share,
and economic conditions (e.g., consumer price index, gross
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domestic product, unemployment rate, etc.) by season.
Fashion retailers mainly use holidays and social events,
including determining the release time of new season
products based on the calendar. If seasonal changes did not
occur when seasonal products were launched, new seasonal
items would not have attracted consumers' attention. In
addition, due to the nature of fashion, where the duration of a
trend is getting shorter, and the speed of a trend is
accelerating, the longer the display period in a store, the
lower the value of a new product. Weather information is
provided as yearly forecast, six-month forecast, seasonal
forecast, monthly forecast, weekly forecast, daily forecast,
and nowcasting. Weather changes due to climate change are
becoming more serious, the fashion industry, which forms a
globally distributed supply chain, must use weather
information to flexibly make decisions within the supply
chain according to weather changes to minimize the weather
risks.

Through the grounded theory, this study illustrated the
complaints with weather events most frequently mentioned in
the fashion retail sector. However, the final stage of
grounded theory, selective coding, still needs to be
investigated. This part will be studied in future work with
weather observation data, which can be attributed to the
various meteorological influences on the relationship
between core and other categories. Also, each category of
weather complaints requires further investigation using actual
sales data to test the sensitivity of meteorological factors to
sales demand.

Acknowledgment

This work was supported by the Ministry of Education of the
Republic of Korea and the National Research Foundation of
Korea (NRF-2021S1A5B5A16077490).

References

Agnew, M. D., & Palutikof, J. P. (1999). The impact of
climate on retailing in the UK with particular reference

11



Weather-Related Complaints from Fashion Retailers

to the anomalously hot summer. International Journal
of Climatology, 19(13), 1493-1507. doi: 10.1002/(SICT)
1097-0088(19991115)19:13<1493:: AID-JOCA55>3.0.
CO2-V

An, S-1., Ha, K.-J., Seo, K.-H., Yeh, S.-W., Min, S.-K., &
Ho, C.-H. (2011). A review of recent climate trends and
causes over the Korean Peninsula. Journal of Climate
Change Research, 2(4), 237-251.

Ansoff, H. 1. (1975). Managing strategic surprise by response
to weak signals. California Management Review, 18(2),
21-33. doi: 10.2307/41164635

Amett, G. (2019, August 14). Fashion should not stop
blaming the weather for poor sales. Vogue. Retrieved
from https://www.voguebusiness.com/companies/fashio
n-brands-weather-sales-data-supply-chain

Arunraj, N. S, & Ahrens, D. (2016). Estimation of
non-catastrophic weather impacts for retail industry.

Journal  of  Retail  Distribution
Management, 44(7), 731-753. doi: 10.1108/IJRDM-07-
2015-0101

Bahng, Y., & Kincade, D. H. (2012) The relationship
between temperature and sales: sales data analysis of

International

retailer of branded women’s business wear. Journal of

Retail Distribution Management, 40, 410-426. doi:
10.1108/09590551211230232

Bang, Y. D. (2018, October 15). Department store autumn
sales increased more than 10% in the early cold. Maeil
Business Newspaper. Retrieved from https://www.mk.c
o.kr/news/business/view/2018/10/641888/

Barbaro, M. (2017, December 2). Meteorologists shape
fashion trends. The New York Times. Retrieved from
https://www.nytimes.com/2007/12/02/business/02weat
her.html

Bertrand, J.-L., Brusset, X., & Fortin, M. (2015). Assessing
and hedging the cost of unseasonal weather: Case of the
apparel sector. European Journal of Operational
Research, 244(1), 261-276. doi: 10.1016/j.ejor.2015.01.
012

Bertrand, J.-L., & Parnaudeau, M. (2019). Understanding the
economic effects of abnormal weather to mitigate the
risk of business failures. Journal of Business Research,
98, 391-402. doi: 10.1016/j.jbusres.2017.09.016

International Journal of Costume and Fashion Vol. 23 No. 1 2023

Cha, G. H,, & Lee, H. G. (2006, October 17). The autumn
heat goes on until the middle of next month: The
fashion world is struggling because it doesn't sell
autumn and winter clothes. Korea Economic Daily.
Retrieved from https://www.hankyung.com/news/articl
¢/2006101786171

Changnon, S. A (1999). Impacts of 199798 El
Nifio-generated weather in the United States. Bulletin of
the  American Society,  80(9),
1819-1827.

Changnon, S. A. (2005). Economic impacts of climate
conditions in the United States: Past, present, and
future.  Climatic  Change, 68, 1-9.  doi:
10.1007/s10584-005-1673-4

Cheong, S. G. (2019, January 21). Clothing company stocks

Meteorological

weaken in warm winter. Maeil Business Newspaper.
Retrieved from https://www.mk.co.kr/news/stock/view/
2019/01/43664/

Cheong, S. W., Im, Y. S., Lee, H. J., & Cho, J. H. (2011, July
29). Heavy rain, heat wave, heavy snow, and extreme
cold. Maeil Business Newspaper. Retrieved from
https://www.mk.co. kr/news/society/view/2011/07/4941
98/

Cho, H.-S. (2004, March 13). Department store spring new
clothing sales dropped. Korea Herald. Retrieved from
https://n.news.naver.com/mnews/article/016/00001290
927sid=101

Choi, G., Kwon, W.-T., & Robinson, D. A. (2006). Seasonal
onset and duration in South Korea. Journal of the
Korean Geographical Society, 41(4), 435-456.

Choi, G. C. (2010, December 1). Department stores in
November made a profit because of the cold
temperature.  Financial ~News. Retrieved from
https://www.fimews.com/news/2010120118371765032t
=y

Choi, G. Y., & Kwon, W. T. (2001). The shift of natural
seasons and changes of life temperature indices in
South Korea during the 20th century. Journal of
Geography Education, 45, 14-25.

Choo, C. W. (2001). Environmental scanning as information
seeking and organizational learning. Information
Research, 7(1). Retrieved from http:/informationr.net/ir

12



/7-1/paper112.html

Chu, K., Kim, S., & Choi, C. (2013). A study on the impact
of weather on sales and optimal budget allocation of
weather marketing. Journal of the Korean Operations
Research and Management Science Society, 38(1),
153-181. doi: 10.7737/jkorms.2013.38.1.153

Corbin, J., & Strauss, A. (2008). Basics of qualitative
research: Techniques and procedures for developing
grounded theory (3rd ed.). Thousand Oaks, CA: Sage.
doi: 10.4135/9781452230153

Deshier, J. (1988). Working with our publics. In-service
education for cooperative extension. Module 7:
Techniques for future perspectives. North Carolina
State University. Retrieved from http://files.eric.ed.gov/
fulltext/ED321018.pdf

Doeringer, P., & Crean, S. (2006). Can fast fashion save the
US apparel industry? Socio-Economic Review, 4(3),
353-377. doi: 10.1093/ser/mw1014

Gioia, D. A, Corley, K. G., & Hamilton, A. L. (2012). Secking
qualitative rigor in inductive research: Notes on the Gioia
methodology. Organizational Research Methods, 16(1),
15-31. doi: 10.1177/1094428112452151

Han, K. H. (2021). Prediction of women’s golf wear sales
using machine learning: Focused on weather factors
and days of the week. Journal of Korean Society
Costume, 71(1), 17-33. doi: 10.7233/jksc.2021.71.1.017

Harry, B., Sturges, K. L., & Klingner, J. K. (2005). Mapping
the process: An exemplar of process and challenge in
grounded theory analysis. FEducational Researcher,
34(2), 3-13. doi: 10.3102/0013189X034002003

Hong, J., & Lee, H. (2013). A study on the sales forecast
model of apparel products using meteorological factors.
Journal of Commodity Science and Technology, 31(1),
109-122. doi: 10.36345/kacst.2013.31.1.009

Hong, J.-H., Lee, H-J.,, & Na, J.-H. (2012). Effects of
meteorological factors on the sales of seasonal
products. Journal of Distribution and Management
Research (JDMR), 15(6), 5-15. doi: 10.17961/jdmr. 15.6
2012125

Hwangbo, H., Kim, E. H, & Chae, J. M. (2017). The
influences of meteorological factors, discount rate, and
weekend effect on the sales volume of apparel products.

International Journal of Costume and Fashion Vol. 23 No. 1 2023

Jungmi Oh

Fashion & Textile Research Journal, 19(4), 434-447.
doi: 10.5805/SFT1.2017.19.4.434

Jang, Y. E. (2014, August 28). The dry rainy season hit the
retail sector. Edaily. Retrieved from https://www.edaily.
co.kr/news/read’newsld=01269366606191912&media
CodeNo=257&0utLnkChk=Y

Ji, H. J.(2018, August 2). A ‘super heatwave’ after 111 year
s...0lder men also go to department stores. Asia
Business Daily. Retrieved from http:/view.asiae.co.kr/n
ews/view.htm?idxno=2018080208330062302

Jin, S. G, Kim, J. M,, & Cheong, S. W. (2010, April 14)
Winterly Spring.. Spring products do not sell well.
Maeil Business Newspaper. Retrieved from https://ww
w.mk.co.kr/news/business/view/2010/04/190662/

Kim, E. H., Hwangbo, H., & Chae, J. M. (2017). The effects
of meteorological factors on the sales volume of apparel
products: Focused on the fall/winter season. The
Research Journal of the Costume Culture, 25(2),
117-129. doi: 10.7741/RJICC.2017.25.2.117

Kim, G. S. (2008, July 14). Sales increase due to dry rainy
season in the department store industry. Financial
News. Retrieved from https://www.fhnews.com/news/2
008071414473707167t=y

Kim, H. N. (2012, September 7). As the chilly autumn
approaches. .. Seasonal clothing sales ‘surge’. Korea
Economic Daily. Retrieved from https://www.hankyung
.com/news/article/201209078618g

Kim, M. G. (2013, May 6). Retailers cry over poor spring
clothing sales. Edaily. Retrieved from https://www.edai
ly.co.kr/news/readnewsId=011119266028062968&med
iaCodeNo=257

Kim, T. J. (2001, January 10). Because of the heavy snow,
decrease in department store sales and an increase in
Internet shopping sales. JoongAng Ilbo. Retrieved from
https://www.joongang.co.kr/article/4020744#home

Korea Federation of Textile Industries. (2020). Korean
fashion industry’s new deal implementation strategy.
Ministry of Trade, Industry and Energy. Retrieved from
https://www.motie. go.kr/common/download.do?fid=bb
s&bbs cd n=81&bbs_seq n=163489&file seq n=1

Korea Federation of Textile Industries. (2021). Sewing
company fact sheet result report. Ministry of Trade,

13



Weather-Related Complaints from Fashion Retailers

Industry and Energy. Retrieved from https://kostat.go.k
t/portal/korea/kor pi/8/7/index.board?bmode=downloa
d&bSeq=&aSeq=365712&ord=2

Korea Meteorological ~Administration.  (2011). 2011
abnormal climate report. Retrieved from http://www.cli
mate.go.krhome/cc_data/2012/2011_abnormalclimate
report.pdf

Korea Meteorological Administration. (2017). 2016 El Nifio
white paper. Retrieved from http://www.climate.gokr/h
ome/download/2016_elnino.pdf

Korea Meteorological Administration. (2020). Korean
climate change assessment report 2020: The physical
science bases. Retrieved from http://www.climate.go.kr
/home/cc_data/2020/Korean_Climate Change Assess
ment Report 2020 2 eng summary.pdf

Korea Meteorological Administration. (n.d.). Observation
data. Retrieved from http://www.climate.go.kr/home/C
CS/contents 2021/37 2 past_analysis_recent.php

Kowalski, R M. (1996). Complaints and complaining;
Functions, antecedents, and consequences.
Psychological Bulletin, 119(2), 179-196. doi: 10.1037/0
033-2909.119.2.179

Kwon, K. Y. (2020). Co-evolution of Korean sewing industry
(Unpublished doctoral dissertation). Seoul National
University, Seoul, Korea.

Kwon, Y.-A., Kwon, W.-T., & Boo, K.-O. (2007). Future
projections on the change of onset date and duration of
natural seasons using SRES AlB data in South Korea.
Journal of Korean Geographical Society, 42(6),
835-850.

Lee, J. (2017). Future trend in seasonal lengths and extreme

South  Korea.
Asia-Pacific Jowrnal of Atmospheric Sciences, 53,
31-41. doi: 10.1007/s13143-017-0002-y

Lee, J. H. (2012, April 4). Snowy spring...Sluggish spring
sales. Chosun 1lbo. Retrieved from https://biz.chosun.co
ny/site/data/html_dir/2012/04/04/2012040402241.html

Lee, J. H,, & Kim, M. H. (2010, January 8). Heavy snow is
coming! Call for a special weather team. Maeil
Business Newspaper. Retrieved from https://www.mk.c
o.kr/news/society/view/2010/01/13880/

Lee, J. W. (2015, December 16), Companies that build an

temperature  distributions  over

International Journal of Costume and Fashion Vol. 23 No. 1 2023

antenna for ‘anomalous weather events’. Hankyoreh.
Retrieved from https://m.hani.co.kr/arti/economy/econo
my_general/722235 html#cb

Lee, K.-K,, Park, Y., Han, S.-P., & Kim, H. C. (2020). The
alerting effect from rising public awareness of air
quality on the outdoor activities of megacity residents.
Sustainability, 12(3), 820. doi: 10.3390/su12030820

Lee, M. H,, Kwak, Y. S., Hwang, S.-J. (2014). A study on the
dynamic purchase response function for fashion goods.
Journal of the Korean Society of Costume, 64(2), 35-49.
doi: 10.7233/jksc.2014.64.2.035

Lee, S. B. (2016, January 24). The strongest cold wave
impacted retailers. . .Sales of expensive padded jackets
tripled. Korea Economic Daily. Retrieved from
https://www.hankyung. com/news/article/20160124987
61

Lee, S. H. (2014, October 3). ‘Fall’ disappears from
department stores. Kyunghyang Shinmun. Retrieved
from https://www.khan.co.kr/economy/markettrend/arti
cle/201410032147245

Lee, Y. M. (2016, January 23). Finally, it is cold outside:
Retailers belated to sell winter clothes. Yonhap News.
Retrieved from https://www.yna.co.kr/view/AKR20160
122178600030?input=1195m

Lim, D., & Lho, S. (2018). The economic impacts of weather
on the textile and apparel industry and implications.
Journal of Korean Data Analysis Society, 20(3),
1359-1367. doi: 10.37727/jkdas.2018.20.3.1359

Martinez-de-Albéniz, V., & BelKaid, A. (2021). Here comes
the sun: Fashion goods retailing under weather
fluctuations. European Journal —of Operational
Research, 294(3), 820-830. doi: 10.1016/j.ejor.2020.01.
064

Min, S.-K., Son, S.-W., Seo, K.-H., Kug, J.-S., An, S.-L,
Choi, Y.-S,, ... & Lee, M.-L. (2015). Changes in weather
and climate extremes over Korea and possible causes: A
review. Asia-Pacific Journal of Atmospheric Sciences,
51, 103-121. doi: 10.1007/s13143-015-0066-5

Oh, H. (2015). Measuring the weather risk in manufacturing
and service sectors in Korea. Environmental and
Resource Economics Review, 24(3), 551-572. doi:
10.15266/KEREA.2015.24.3.551

14



Oh, J., Ha, K.-J., & Jo, Y.-H. (2022a). A predictive model of
seasonal clothing demand with weather factors.
Asia-Pacific Jowrnal of Atmospheric Sciences, 58,
667-678. doi: 10.1007/s13143-022-00284-3

Oh, J., Ha, K.-J., & Jo, Y.-H. (2022b). Use of weather factors
in clothing studies in Korea and its implications: A
review. Asia-Pacific Journal of Atmospheric Sciences,
58, 729-741. doi: 10.1007/513143-022-00279-0

Oh, J., & Jo, Y.-H. (2011). Challenges for clothing retailers
in an anomalous weather event. The Journal of the
Korean Society of Knit Design, 9(2), 1-7.

Oh, J., Jo, Y.-H., & Ha, K.-J. (2021). The effect of anomalous
weather on the seasonal clothing market in New York.
Meteorological Application, 28(2), €1982. doi: 10.1002
/met. 1982

Oh, J. H, Oh, H. S., & Choi, K. M. (2017). A study on
clothes sales forecast system using weather
information: Focused on S/S clothes. Fashion & Textile
Research Journal, 19(3), 289-295. doi: 10.5805/SFTL.2
017.19.3.289

Park, J. H. (2017, May 7). Retailers’ sales are stagnant due to
fine and yellow dust. Chosun Ilbo. Retrieved from
https://biz.chosun.conysite/data/html_dir/2017/05/07/2
017050700446 .html

Park, M. J. (2018, July 17). The hottest in 24 years...
‘Economics of a heatwave’. Asia Business Daily.
Retrieved from http://view.asiae.co.kr/news/view.htm?
1dxno=2018071710213612979

Park, S. Y. (2008, March 6). Late cold pushed out spring
clothing. Financial News. Retrieved from https:/www.f
nnews.com/news/200803061702243363%t=y

Park, S. Y. (2011, January 20). The cold wave boosted sales
in the fashion industry. Asia Business Daily. Retrieved
from http://www.asiae.co.kr/news/view.htm?idxno=201
1012011021652786

International Journal of Costume and Fashion Vol. 23 No. 1 2023

Jungmi Oh

Pasquarelli, A. (2015, November 23). Weather woes spell red
for retailer. Advertising Age. Retrieved from
https://adage.convarticle/cmo-strategy/weather-woes-sp
ell-red-retailers/301461

Rhyu, Y. M. (2009, October 7). ‘Department store autumn
sale’ extended by 7 days.. Will it lead to Rising sales?
Edaily. Retrieved from https://www.edaily.co.kr/news/r
ead?newsId=010955265898506248&mediaCodeNo=257
&OuLnkChl=Y

Roth Tran, B. (2019). Sellin’ in the Rain: Adaptation to
weather and climate in the retail sector. Finance and
Economics Discussion Series 2019-067. Washington:
Board of Governors of the Federal Reserve system. doi:
10.17016/FEDS.2019.067

Song, T. H. (2011, December 1). Department store sales in
November were the lowest since the end of 2008.
Korea Economic Daily. Retrieved from https://www.ha
nkyung.com/news/article/201112018519i

Starr-McCluer, M. (2000, January 12). The effects of weather
on retail sales. SSRN. Retrieved from https://www.feder
alreserve.gov/pubs/feds/2000/200008/200008pap.pdf

Statistics Korea. (2021). Fine dust (PM2.5) concentration.
Retrieved from http://www.index.go.kr/unify/idx-info.d
02dxCd=4275

Weigel, R. R, Fetsch, R. J., Jenson, G. O, Yang, R K, &
Rogers, D. L. (1992). Issues validation: A new
environmental scanning technique for family life
educators. Family Relations, 41(3), 251-255. doi:
10.2307/585187

Zaczkiewicz, A. (2016, October 18). Is climate change
killing the seasonality of fashion apparel retailing?
Women's Wear Daily. Retrieved from https://wwd.cony
businessnews/business-features/climate-change-impact-
fashion-apparel-10525390/

15



