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Abstract: The importance of online trading is steadily increasing both nationally and internationally and will
reach a market volume of 354 billion euros in 2020 for clothing alone. This rapid increase in parcel volume, but
also the high number of returned goods - which account for up to 60% of deliveries - pose new challenges in
the light of climate change, air pollution and traffic management (EHI Retail Institute 2015; Kristensen K. et al.
2013). Previous initiatives aim at the electrification of delivery cars or at the provision of central collection
points, but do not use the biggest lever: human behaviour. What is needed are innovative approaches that
broaden the scope of action for customers highlighting a more sustainable shopping experience. Within the
Think!First project, a modular framework in terms of “level-up” for web shops was designed, developed and
evaluated. With the help of gamification strategies, persuasive design principles and machine learning
algorithms, users of our test shop were encouraged to behave in a more targeted and environmentally
conscious manner while purchasing online goods. In order to measure the impact of our framework, we
conducted a nationwide field test which showed that there are significant quantitative changes in interest and
knowledge concerning sustainable shopping choices as well as a reduction of returned parcels in the test shop.
Qualitative expert interviews showed that online retailers may implement customer-centric Think!First
strategies in their own shops taking into account the increasing competition and ever demanding efforts to
satisfy customers. In retrospect our framework can be seen as crucial first step in improving the e-commerce
sector on an ecological, a technological and a behavioural level.
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1. Introduction
E-commerce is showing steady national and international growth rates (Handelsverband 2015, RetailMeNot
2015). Currently, 10% of retail sales in Austria are handled via e-commerce. This share will rise sharply in the
future (WKO & bmwfw 2014), which will have serious consequences for freight traffic. Looking at this
development from an ecological point of view, the increasing volume of parcels results in more delivery trips,
more transport vehicles and more customer stops. In addition, this problem is exacerbated by the mostly free
return of parcels, which are an inherent part of online trading. Online trading can only show a better
eco-balance than local shops under optimal conditions, which include group orders, personal presence at
home at the time of delivery, the reduction of returns and the renunciation of "same day" deliveries which
have become en vogue. The goods should be delivered directly to the end customer, and additional shopping
channels are to be eliminated.
This is where the "Think!First" project comes in. In contrast to conventional logistic solutions , which are1

currently being researched and tested in various studies, this project intervenes in the ordering process to
induce a behavioural change in customers. Online shoppers are voluntarily nudged to inform themselves about
size charts and product properties, to write reviews, to accept longer delivery times and to avoid returns. This
highly customer-centred and preventive approach starts even before any freight traffic is created.

1 E.g. optimization of processes, increase of capacity utilization and efficiency through optimization of
routing algorithms and bundling of goods in delivery/collection boxes, use of actively and alternatively driven
means of transport
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This positive change in awareness and behaviour should be achieved through the application of a gamification
framework, persuasive design principles and machine learning. The project benefits from the current trend
towards a more careful use of resources and increased awareness of climate protection among the population.
Thanks to the support of the partner company “Gruene Erde” (Green Earth), a nationwide field test across
Austria has taken place that specifically examines and validates the effectiveness of these strategies to effect a
behavioural change towards a more environmentally friendly future in eCommerce. Thus, this paper delivers a
descriptive report on customer-centric intervention strategies.

Figure 1: Framework

2. Theoretical Framework
As part of the "Think!First" project, a modular online ordering system has been designed, developed and tested
with the aim of sensitizing and directing customers to more sustainable shopping behaviour through innovative
intervention strategies. Figure 1 shows the intersection of the topics of freight mobility and e-commerce as
well as the three intervention strategies used: gamification, persuasive design and machine learning. The
theoretical framework is based on behavioural change theories with a focus on gamification as well as
persuasive design. In a further step, machine learning strategies were integrated in this modified model.

2.1. Gamification
The gamification movement deals with the application of game elements in non-game application areas.
Elements such as points, badges, level-ups, items or rankings, which are known from digital games, are used to
satisfy the needs of the players, to increase the experience factor and to motivate users to make more
intensive use of the respective offer (Deterding 2011). The reference to behavioural theories such as operant
conditioning (Skinner, 1984), the theory of self-efficacy (Bandura 1977) and social determination theory (Ryan
& Deci, 2000) is immediately recognizable and can already be found in 19th century customer loyalty
programmes (Zichermann 2011). Building on the success of the games sector, gamification is now being widely
applied globally in almost all sectors from e-commerce and personal mobility to the education sector.

However, the quantitative impact of gamification has hardly ever been empirically evaluated so far with the
exception of a meta analysis by Hamari et al- (2014). In mobility research, positive effects of gamification
strategies in the sense of greater environmental awareness in the choice of means of transport were found in
(Kazhamiakin 2015). In general, with regard to the implementation of gamification in various settings, a low to
medium impact of gamified systems on motivational, cognitive and behavioural levels can be assumed
according to (Klumpp 2016) and Wouters et al. 2013).

2.2 Persuasive Design
Persuasive design uses the conscious design of virtual services (Kim & Fesenmaier 2008) or real goods
(Marcuse 1991) to bring about targeted behavioural changes (Fogg 2009) or to influence decision making
(Redström 2006). Strategies range from reward systems, contextual information, social comparisons to
competitive elements (Herber 2013; Torning & Oinas-Kukkonen 2009). A close relationship to gamification and
nudging is therefore strongly evident. The motivational-psychological perspective is particularly relevant here.
There are two essential prerequisites for the success of behavioural triggers: On the one hand, the initial



motivation must be sufficiently high - on the other hand, the actual ability to execute the desired behaviour is a
prerequisite (Fogg 2009). This is where persuasive design strategies come into play. Onboarding must be as
easy as possible, and the interface should be informative, efficient and at the same time appealing in terms of
high usability (Kim & Fesenmaier 2008).
Within the scope of e-commerce, persuasive design strategies are often used to maximise the user-friendliness
of the ordering system and the desired behaviour in terms of sustainable goods delivery (=compliance) by
means of a strong visual character and prominently placed context information. The interactive component
(e.g. reward systems, social shopping experiences) is covered by the combination with gamification
frameworks.

2.3 Machine Learning
Machine learning is a subfield of Artificial Intelligence, which since 1959 has had the goal of developing
algorithms that learn. Machine learning and especially the currently popular research area deep learning are
used in many areas to replicate complex human behaviour. Examples where these concepts are applied are the
Japanese board game "Go" (Silver et al. 2016) or autonomous cars (Levinson et al. 2011). The current challenge
is the processing of big data. This involves large, fast-changing, complex or weakly structured data. For decades,
many aspects that are of importance for addressing this challenge have been among the active research areas
of machine learning, such as the scaling of computational complex learning algorithms (Seewald & Kleedorfer
2007), the direct processing of complex structured data (Seewald 2008), the determination of the required
amount of training examples to achieve accuracy and to enable the decision quality of such systems in realistic
deployment scenarios (Seewald 2012). This is particularly important for deep learning concepts, as training
data in the billions is sometimes required. To achieve this, data may be extended by transformations, which can
have a negative impact on performance in the real world if these are not sufficiently representative. Deep
learning systems can benefit disproportionately from the availability of large amounts of data. For this reason,
however, they are also unable to react quickly to rapidly changing data, which is why they cannot always hold
their own against older, simpler methods. One recently noted disadvantage of deep learning methods is their
susceptibility to minor changes in input data and their propensity to learn discriminative models which can be
easily fooled (see adversarial learning).

2.4 Research Questions

Based on these three intervention types, a research design involving two main research questions was created
which will be presented as follows. The first research question refers to the motivational as well as the
behavioural impact of the test shop which implements gamification, persuasive design principles and machine
learning:

Does the gamified test shop lead to an increased interest in sustainable e-commerce as well as an
increased awareness and knowledge of sustainable shopping choices?
H1: The test shop leads to significant changes in awareness and knowledge of sustainable shopping
choices as well as an increased interest in eco-friendly e-commerce.
Based on a meta-analysis of the impact of gamification on motivation, interest and behaviour
(Wouters et al. 2013), a medium, significant influence on awareness and ordering behaviour (p<.05;
low to medium effect strengths) is expected.

The second research question refers to the return quota:
Do optimized sizing tables derived from machine learning algorithms as well as highlighted options as
use case for persuasive design principles lead to a significant reduction of returns?
H1: Persuasive design principles lead to a reduction in returns.
H1: Automatically created sizing tables lead to a significant reduction in returns.
The field of persuasive design strategies is still in its infancy and is therefore unexplored (Torning &
Oinas-Kukkonen 2009). Based on findings from related studies on gamification such as the Wiener
Linien campaign and Booking.Com, it is assumed that returns will be reduced by at least 10%.
With regard to the implementation of machine learning systems, there are no empirical data on the
effect size available in the proposed form. A related, non-automated system based on extensive user
feedback, “TrueFit”, has reduced returns by 30% (Kirstensen et al. 2013).

3. Method



3.1 Research Design
A pre-post single-group design was used which, among other things, provides information on the effect of our
online ordering system. Changes in external factors must be taken into account, as the resulting changes in
purchasing and ordering behaviour are hardly detectable and therefore causal relationships cannot be
investigated reliably. It is therefore crucial to pay attention to whether fundamental framework conditions (e.g.
rising article prices, new offers, changed supplier and return conditions, advertising and awareness campaigns
for sustainable ordering), which demonstrably influence the purchasing and ordering behaviour of the target
group, have changed during the test period. In this respect, it can be mentioned that none of the events
mentioned occurred and therefore a good data quality can be assumed.

In order to be able to make statements about the effect of the strategies implemented in the test shop and
thus about the behavioural changes achieved by the test subjects, customers were asked the same questions
before and after the participation in the test shop about the grade of interest, awareness and information. The
survey design of the first questionnaire also included questions on socio demography, actual shopping
behaviour and attitudes towards sustainable shopping. The final questionnaire included questions on the test
shop and its usability.

Table 1: Survey Design
Dependent Variables Pre-Test Post-Test

Socio demography ✔
Shopping behaviour & attitude towards eco-friendly e-commerce ✔
Consciousness regarding consequences of personal actions ✔ ✔
Interest, awareness and information about sustainable shopping
behaviour

✔ ✔

Usability ✔
Likes, Dislikes & Suggestions for Improvement ✔

3.2 Sample
Different recruitment channels like newsletters, the “Gruene Erde” magazine as well as social media channels
were used to recruit users for the field test A total of 118 customers completed the first online questionnaire
and 77 of them completed the second online questionnaire. This corresponds to a response rate of about 65%.
It can be assumed that this high response rate is due, among other things, to the ongoing communication
between the research team and the customers, the incentive strategies and the high interest of the customers
in the research project. For the impact analysis these participants were excluded, since in this case no
comparison before and after was possible. For other questions, however, the answers of these persons were
also taken into account. Next to the survey, expert interviews with 8 store managers and KEP providers were
conducted. Returns were tracked for 300 users of the test shop during the field test as well as the number of
interactions with the sizing table, product information, the gamified comment function, delivery options as well
as a banner linking to KEP apps (for re-routing of parcels).



3.3 Research Material

Figure 2: “Virtual Forest” as gamified progress system & incentives

From August to December 2018 a test shop was implemented for the field phase of the project. In total 8
different interventions with regards to machine learning, gamification as well as persuasive design were
evaluated within the test shop. In order to take part, participants had to opt in and were then automatically
routed into the test environment after logging in. Within the three phases we tested the following
interventions.

a) Phase I included machine learning strategies for optimized size information (based on size tables from
production) and improved product information in the form of qualitative size features (such as figure
skimming, figure emphasizing, straight or casual).

b) Phase II included all strategies from Phase I and additional interventions from persuasive design, such
as colour and layout emphasis of size tables and product information, as well as the provision of
sustainable delivery options.

c) Phase III included all strategies from the previous phases and interventions from gamification, such as
rewards for sustainable buying behaviour (see figure 2), the evaluation of comments, a personal level
system, and banner information on delivery options.

4. Results

4.1 Qualitative Results

The rapid increase in parcel volume - but also the high number of returned goods (returns) - pose new
challenges for online retailers. Innovative solutions are needed to make the delivery of goods to customers
more efficient and climate-friendly on the one hand, and to reduce cost-intensive and climate-damaging
returns on the other. We asked eight renowned online retailers how they assess the current situation in the
apparel sector and which innovative delivery strategies are finding their way into their industry.

Corporate Social Responsibility is a top priority for all online retailers interviewed, especially in the areas of
purchasing, production and workplace design. By contrast, a climate- and resource-friendly supply of goods still
plays a subordinate role. In contrast to international studies which show a return rate of 55 percent in the
clothing sector, the surveyed online retailers report a much lower average value for returns of about 20
percent. There is a strong correlation with the size of the company. In particular, larger companies are
struggling with a higher return rate. However even for small and medium-sized companies, returns a large issue



from a sustainable and economic point of view. Some of the surveyed retailers are considering the idea of
introducing fees for returns in the future although this method could lead to a loss of customers.

With regard to the company-specific relevance of our innovative strategies "gamification", "persuasive design"
and "machine learning" researched in the course of "Think!First", we found that although these methods had
been previously used only rudimentarily in their own online shops, almost all surveyed retailers see great
potential in these innovative strategies, both to sensitize customers for sustainability and to create economic
corporate advantage. Above all, improved product information (e.g. size information for clothing) and
motivating incentives (e.g. rewards in the form of discounts, playful visualizations and comparisons with other
buyers) are considered to have high potential to positively influence the return behaviour of customers. What
is needed are innovative approaches that broaden the scope of action for - as well as increase the knowledge
of - customers with regard to sustainable transportation of their clothing, e.g. a choice of sustainable means of
transport, longer delivery times in favour of a higher utilization of supply vehicles, or the selection of precise
delivery times - which are still limited. They key learning is that most online retailers can imagine implementing
customer-centric strategies based on motivational as well as behavioural theories in their own online shops.

4.2 Quantitative Results

In order to assess the effects of our field test, a customer survey was created and used before and after the
field test. In the first questionnaire, socio-demographic data was collected and purchasing behaviour was
assessed. The second questionnaire included questions on the usability of the web shop and suggestions for
improvement. Both questionnaires included questions on the interest in, the awareness of and the information
about sustainable online ordering in order to assess the impact.

Most of the questioned customers buy in web shops once a month. The ratio between online shopping and
visits to local shops is roughly balanced (50/50). Particularly important for customers are detailed product
descriptions and different payment channels. Interestingly, the expressed desire for resource-saving delivery
methods such as train or freight bikes for the last mile was high - however, such options are currently seldom
offered. For customers of “Gruene Erde”, it seems to be particularly important that their bought products are
produced in a sustainable way. On the other hand, their generally positive view of free returns contradicts this.

In total approximately 19.000 interactions (in terms of compliant behaviour) were registered. About 300 active
users conducted on average 66 actions per day. The historical data analysis was applied to a dataset containing
several million samples, 312 different features and was conducted in eleven loops until a satisfactory model
was found. For the impact on a subjective level 112 cases were analysed using inferential statistics after
exporting the data from the online survey. Usability was overall rated as very good (M=1.23 on a 5 point likert
scale).

Figure 3: Impact on interest, awareness and information (N=77)

The comparison between the pre-test and post-test showed that the impact on the interest for ecologically
friendly shopping as well as on the information about sustainable shopping choices could be enhanced in
course of the field test (N=77). The means for interest (Mpre=1.25, Mpost=1.04; F=3.00; p<.05) as well as



information (Mpre=2.57, Mpost=2.11; F=3.23; p<.05) are significantly higher after the interventions were
triggered.
With regards to attitudes and shopping behaviour significant results can be reported for the preference of total
delivery (Mpre=1.43, Mpost=1.08; F=3.02; p<.05) as well as the wish for sustainable modes of transport for parcel
delivery (Mpre=1.52, Mpost=1.27; F=2.47; p<.05).

Next to inferential statistics, a historical data analysis was also done. From the data warehouse of our project
partner we received a set of a few million samples from a time period of several years, containing detailed
information on customers, orders, products, deliveries and returns during this time period. In total there were
312 features ‒ 202 numeric features and 110 nominal features with up to 10 values (avg. 2.75) per feature.
Overall returns over all products (including clothing) within this time period were within the ranges reported in
the literature. One trivial way to reduce returns would be to delist products or ban customers which are
responsible for a large proportion of returns. To achieve a 10% reduction in returns, for this dataset, we would
need to ban 0.17% of customers at the cost of selling 4.31% less products overall; or delist 1.13% of products at
the cost of selling 13.46% less products overall. Both alternatives were deemed unsatisfactory by our project
partner.

As next step, we decided to visualize all relevant parameters in a single graph (see figure 4). We binned returns
rate in percent into 100 bins at the X axis. For each bin we computed both the number of products sold and the
number of returns. Absolute number of products returned (linear scale) and sold (log scale) are shown on the
left and right Y axis. Figure 4 shows the results. Here, we computed returns rate on products level (i.e. each
product was assigned its average returns rate over all its sales). The bimodal distribution of returns indicates
that returns are driven by two approximate normal distributions: a smaller peak of products which sell high
numbers at low relative returns rate - which still translates to high absolute returns - and a larger peak of
products which sell lower numbers at higher relative returns rate. The latter group contributes about six times
the absolute number of returns of the former.

Figure 4: Bimodal distribution of returns

Finally, we evaluated the returns from phase I, II and II of the field test. Since the returns rate varies greatly
over time, we compared the average returns rate across all participants in the field test with the same value for
all other customers within the same time period. Each phase corresponded to a defined time period. Phases I
and II were about two months long, phase III three weeks. Christmas fell in the middle of phase III, a factor that
might explain the lower returns rate in the control group for this phase as few people will return gifts.



Table 2: Return rates in course of the three project phases
+------------+---------+-------------+---------------------+-------------+
| Type        |Phase| avg(retQ)|    std(retQ)         | count(*)
+------------+---------+-------------+---------------------+-------------+
| Field test| I     | 45.00000000 | 47.16990566 |     20
| Control   | I     | 41.27287499 | 40.63307904 |     5422
| Field test| II    | 36.11111333 | 41.74067664 |     30
| Control   | II    | 40.31230389 | 41.07013451 |     9026
| Field test| III   | 30.00000000 | 40.00000000 |     5
| Control   | III   | 34.91857530 | 41.34140747 |     1927
+------------+------+----------------- -+-------------------+-------------+

One can clearly see that the return rate of the control group is already highly variable and ranges from 36% to
41%, a range of about one tenth of the total value. In phase I, the control group is slightly better, but the
difference is quite small and not significant due to the high variability. In phases II and III, the field test has a
lower return rate by about 6%. Within the group participating in the field test, the return rate could be reduced
from approx. 45% in phase I to approx. 30% in phase III.

Figure 5: Return rate in course of the project phases

5. Conclusion

The usability of the test shop was rated very well, the user friendly navigation was especially highlighted. The
virtual forest as a central dashboard for sustainable purchasing decisions was considered a top feature. Ideas
for more sustainable online orders included collective orders with pickup from the local shop, an option for
longer waiting times if an item is not immediately available, and a direct selection of parcel boxes as
destinations.

With regard to the impact of our test shop, a positive change could be identified. About 50% of the
respondents stated that their opinion on sustainable purchasing behaviour had improved, almost 60% stated
that awareness of sustainable decisions had increased. There has been a significant improvement in the level of
interest in environmentally friendly online shopping from the pre-test to the post-test: customers are now
better informed about how to behave more environmentally friendly. The specification of an exact size table
with dimensions in cm instead of the usual inaccurate size specifications (e.g. S, M, L) was a relatively simple
measure to reduce returns. In related literature, improvements ranging from 9% to 46% are measured. In our
test shop returns could be reduced by roughly 15%. Two of our main research hypotheses could thus be
confirmed, however there are some limitations with regard to the generalizability of the results. Small sample
sizes for returns hindered us from calculating inferential statistics in some cases. Also, some results are
statistically relevant but still not high in terms of the effect size. There is clearly room for improvement. Further
research should be done on the subjective needs of customers which still include free returns although there is
a strong wish for sustainable transport systems. This is clearly an indication of cognitive dissonance between
the attitude and respective (shopping) desires.
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