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Abstract

A transition towards an economy able to decouple economic growth from resource throughput is needed. An answer to this issue
is the circular economy since it pushes the frontiers of sustainability by implementing value ecosystems in which products and
materials are used as many times as necessary. Circular business models such as product lease and pay-per-use also called
product/service systems (PSS) or product as a service (PaaS) focus on selling service and performance instead of products. The
main objective of this paper is to gain more insights into the level of acceptance that the lease/share model of a washing machine
can have on developing world citizens from the province of Guayas, Ecuador, a country in South America. In addition, this research
aims to study which determinants could affect said acceptance. For the collection of information, this research employed a case
study approach. A discrete choice experiment together with different attribute levels and other socio-demographic characteristics
were analyzed. Respondents were predominantly focused on the buying market (60%), followed by the pay-per-month model
(29.5%), and the pay-per-use model (7.6%). Only 3.5% of the respondents would at this point consider laundry services. The
consumer characteristics that were found most important in influencing choice for a payment model were: age, income, and
education level of the household head, together with the household size and socio-economic group of the families.

© 2023 The Authors. Published by Elsevier B.V.
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1. Introduction

Current modern environmental defiance is widely
understood to be a result of modern production and
consumption patterns. One main form augured to be able to
decouple value creation from resource usage and waste
generation is the circular economy and especially circular
economy business models. This is achieved by radically
transforming our current production and consumption systems.
The European Commission associates the move to a more
circular economy with strategies such as boosting recycling and
preventing loss of valuable materials, creating jobs, economic

2212-8271 © 2023 The Authors. Published by Elsevier B.V.

growth, and showing how new business models, eco-design,
and industrial symbiosis can move Europe towards zero-waste,
reducing greenhouse emissions and environmental impacts [1].
The transformation into a circular and resource-efficient
economy should be a major objective for any country, not only
the European Union. Product-as-a-service (PaaS) systems, also
called product service systems (PSS), potentially play a
significant role in this transformation [2] though the shift, from
selling products to offering “products-as-a-service” [3], or from
buying products to using products [4-5].

The concept of PaaS systems can be referred to as a solution
to integrate services with products through alternative product
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uses and add more value to customers [6]. Its ultimate objective
is to improve every company’s profitability and
competitiveness, as well as to satisfy customers” needs while
minimizing environmental impact [7].

A PaaS system is about how product content and service
content are interconnected and bound together from the
designing table to the final use and even further on [8]. There
are three types of PaaS systems: result-oriented, product-
oriented, and use-oriented [2, 9, 10]. In result-oriented PaaS
systems, companies sell results or competencies rather than
tangible products [11], as a cyber-service. In product-oriented
PaaS systems, a tangible product is sold, and its ownership is
transferred to the buyer, however, additional after-sales
services are offered to guarantee the correct functionality and
durability of the product, as in the case of a motor 10-year
warranty for fridges. The use-oriented PaaS systems are
generally acknowledged in the access-based service or sharing
economy research field [2, 11]. In this last type of system, the
service providers sell the accessibility and use of the specific
products, but they keep the ownership and share some
responsibilities to keep the equipment going, such as
maintenance and moving services.

Use-oriented PaaS systems, such as leasing, are often
suggested as a way to reduce material usage and environmental
footprints of electrical and electronic equipment, such as
washing machines [12, 13]. Yet, these types of models are still
virgin territory for third world developing countries, namely
Ecuador, especially for domestic appliances, due to the ease of
access to local financing from retailer companies. One main
reason behind the lack of these models being applied could
often be the reluctance of customers to adopt PaaS systems [14].
In fact, previous studies have shown that the reluctance of
consumers regarding the acceptance of PaaS systems is one of
the major barriers to their success [15-16]. For instance, it is
mentioned that the lack of ownership can significantly affect
consumers’ interest in PaaS systems [17].

In this context, the main objective of this paper is to gain
more insights into the level of acceptance that the lease/share
model of a washing machine can have on developing world
citizens from the province of Guayas, Ecuador, a country in
South America. In addition, this research aims to study which
determinants could affect said acceptance. The rest of this paper
is presented as follows. Section 2 shows the materials and
methods undertaken to gather the necessary information.
Section 3 presents the main results together with the
determinants. Finally, section 4 concludes and discusses the
subject to offer alternatives and future perspectives.

2. Materials and methods
2.1. The study area

For this particular research, Guayas province was involved,
since it is the most populated out of the 24 provinces of the
country, with approximately 4.5 million inhabitants, containing
24.5% of the total population. It is located in the southwest of
the country and it is the largest commercial, economic and
industrial center of Ecuador. The four biggest cities belonging
to the province were sampled, namely Guayaquil,

Samborondon, Daule, and Duran. Together these four cities
sum up a total of 3.03 million people, representing 67.33% of
the province of Guayas.

2.2. Sampling and data gathering

To determine the minimum number of samples needed to
obtain reasonably accurate data, the central limit theorem was
used, also applied by [18-19]. The following equation (1) was
used for the calculations:

_k*xpxqxN
n= e2+x(N—-1)+k?xpx*q M

where 7 is the minimum number of samples, k is a constant
that depends on the level of confidence, ¢ is the sampling error,
p is the proportion of inhabitants that possess the characteristic
we seek, and q is the number of inhabitants that don't possess
it (normally, 0.5 for each one). For the collection of
information, the research employed a case study approach.

Almost 390 students from two local universities participated
in the project for the measurement of acceptance of PaaS
models. First, the project and its objectives were explained.
Second, each interested student registered a total of 10
households to confirm their participation. Third, the registered
students were capacitated into the concepts of the survey.
Fourth, each student interviewed their 10 registered households
through an online questionnaire using the survey characteristic
of the Geographical Information System (GIS). Household
head was interviewed in every household and informed
consents were signed accepting that the information could be
used for research purposes always keeping the identity of the
interviewed hidden.

2.3. Discrete choice experiment

A discrete choice experiment (DCE) is a type of survey-
based quantitative technique, used especially for eliciting
individual preferences [20-21]. It has been used in a variety of
disciplines, such as marketing, psychology, environment, and
economics [22]. In our DCE, respondents selected their
preferred option out of a predetermined set of alternatives,
which were described by their main characteristics [20]. These
characteristics were obtained by inspection of the websites of
the principal retailer companies in the country. Specifically,
respondents were asked to select their most preferred washing
machine based on characteristics such as brand, type (Manual,
Semiautomatic, Automatic), capacity (pounds), integrated
inverter (yes/no), type of loading (top/front), number of
washing cycles, control panel (knobs, digital, knobs-digital).
Additionally, five different business models were presented: (1)
buy-cash, (2) buy-credit, (3) PaaS-Pay-per-Month, (4) PaaS-
Pay-per-Use, and (5) PaaS-Laundry-Service. The buy-cash
model is the traditional model which buys directly the product
from the retailer. The buy-credit model buys the product from
the retailer with a direct 18-month credit, normally with high-
interest rates meaning paying double or triple the cost of the
product in the end. For the three PaaS models, we followed the
approach of Simon Rombouts [23].
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Payment Model Buy - Cash Buy - Credit Pay-per-month Pay-per-wash Laundry Service
Brand SMC SMC LG
Capacity (p ds) 24.2 24.2 48.4
Type Semiautomatic Semiautomatic Automatic - -
Cost $195.83 $459.18 (18 fees of $25.51) $25.00 per month $0.50 per pound $4.00 per wash of 8 pounds
Control Panel Knobs Knobs knobs and Digital - -
Wash Cycles 1 X 14
Inverter Yes No Digital
Load Access Upper Upper Front - -
Product Class Basic Basic Upper Middle Middle
Contract Period (cancellable per 12 months
month here after)
Circular / inabie Product No No Yes Yes Yes
Yearly Maintenance & Free moving
Services service & User-Advice & End of Life No extra services No extra services
Handling
Energy Label A A A+t
(=)
Image
11 KG
‘ == ——
seLect O | seLect 01 seLect O seLect O seLect O

Figure 1. Example of DCE for washing machines.

The pay-per-month model demanded monetary monthly
compensation for the lease of the washing machine. The pay-
per-use model considered the availability to bring one’s laundry
to centralized washing machines and use them directly. The
laundry-service model considered giving away the laundry to a
company specialized in cleansing services. The laundry
solutions (or options) were given several (alternative specific)
attribute levels. These attribute levels were operationalized by
means of literature, and real-life offerings, and refined through
the authors” expertise, such as product class
(basic/middle/upper), contract period (minimum/cancellable
every month after this), circular product (yes/no), services
(none/yearly maintenance/user advice/free moving service),
and energy label (A/A+/A++/A+++). For the prices for both the
buy-cash and buy-effective, we reviewed the prices from the
retailer’s websites. We decided to also offer the price value of
the pay-per-month offered washing machine to increase the
level of consciousness of the benefits of this model. One
example of the DCE is shown in Figure 1.

2.4. Survey design

In order to collect information from the sampled population
towards acceptance of PaaS models in Guayas, an online survey
through the GIS software was developed. This survey consisted
of four parts asking about 1) socio-demographic characteristics,
2) socio-economic level, 3) discrete choice experiment, and
follow-up questions regarding certain psycho-social variables
for further research. The survey questions, including the DCE,
were taken in one-hour face-to-face sessions done by each of
the 390 participating students. The survey was administered

during a time-lapse of one month from August 15" to
September 15", For the DCE, the respondents were given 10
different choices with different attribute levels. The
respondents were then asked which of these options they would
choose considering the “utility” they obtained from their
attributes. They were also able to go for a none-option if in fact
they, wouldn’t choose any of the presented options.

The respondents were consecutively asked to fill out a new
choice task (ten in total) but then with different attribute levels.
The researchers observed with options the respondents
preferred and if changes occurred when different attribute
levels were presented. By implementing this approach, in a very
objective way, it was found what consumers truly valued in
each option and what they are willing to pay. For the socio-
demographic characteristics, previous research has found age,
income level, education, and size of the family as important
determinants for different waste disposal behaviors [22-24].
Since this is the first time this type of research is being done for
the country, we took these characteristics also to be important
variables to influence PaaS model acceptance. For the
measurement of the socioeconomic levels, we used the same
principles used in [22], and stratified each household into five
different socio-economic: low (LSEG), middle-low (MLSEG),
middle (MSEG), middle-high (MHSEG), and high (HSEG).

3. Results
3.1. Description of dataset

A total of 3,805 surveys were achieved during the project,
representing a 99% of confidence level and 2.09% of margin
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error, using equation 1. Additionally, the different
characteristics of the sampled population can be seen in Table
1.

Table 1. Socio-demographic characteristics of sampled population (N=3,805)

Socio-Demographic Variable N Percentage (%)
Gender of Household Head
Male 2,541 66.78
Female 1,264 33.22
Age of Household Head
<26 297 7.81
26-36 704 18.50
37-47 1126 29.59
48— 58 1124 29.54
59-69 436 11.46
> 69 118 3.10
Education of Household Head
None 37 0.97
Primary (PM) 359 9.43
High School (HS) 1701 44.70
Technology (TC) 400 10.51
University (UN) 1088 28.59
Post grade (PG) 196 5.15
Other 24 0.63
Income of Household Head
No Income 151 3.97
< $420.00 1,689 44.39
$421.00 — $840.00 986 2591
$841.00 — $1,260.00 642 16.87
$1,261.00 - $1,680.00 183 4.81
$1,681.00 — $2,100.00 74 1.94
> $2,100.00 80 2.10
Household Size
1 127 3.34
2 452 11.88
3 885 23.26
4 1,058 27.81
5 773 20.32
6 305 8.02
>6 205 5.39
Socio-economic Level
LSEG 19 0.50
MLSEG 522 13.72
MSEG 1,562 41.05
MHSEG 1,340 35.22
HSEG 362 9,51

3.2. Attribute level counts

Although only representing a kind of descriptive statistics,
counts analysis is still an interesting form of results. Counts
provide a quick and automatic calculation of the amount a

certain payment model or attribute level was chosen. It
calculates the amount of ‘wins’ for each level, based on how
many times an option including that level is chosen of the
number of times it appeared in a choice task [23]. In table 2, the
counts of the primary attribute, the payment model, are shown.
The total of the count’s values adds up to one because the
primary attribute was shown in every option (not alternative
specific). A score of 21.40 means the attribute level ‘Buy-
Credit” was chosen 21.40% of the time it was shown. All
respondents together choose the buy-cash and buy-credit
options 38.05%, and 21.40% of the time, respectively, adding
up to 59.45% for the traditional linear model. The different
PaaS models added up to 40.55%, being pay-per-month option
the most selected model with 29.45%, followed by pay per use
option with 7.58%, and finally the laundry services option with
3.52%. Many of the respondents are thus oriented on the buy-
option, however, at the same time, respondents do have an eye
for the service-based options. It is notable that the interest of
respondents declines when the options become more service-
oriented. Table 2 also shows the choices depending on the
gender of the household head, being very similar for all five
models. Females slightly prefer the buy-cash option, pay-per-
use, and laundry services, while males slightly prefer the
buying-credit option and pay-per-month PaaS model.

Table 2. Counts of the payment model

Payment Model Percentages (%) Male (%) Female (%)
(]?)l;)}tli_(():r?il) 38.05 37.66 38.84
?SE{ETE? 2140 21.88 20.40

Clominey 2% SO
Izgpﬁf);[gf 7.58 7.30 8.18
Laundry Services 352 396 106

(Option E)

3.3. Important consumer characteristics

Cross-tabulations on the counts of choice of payment model
were performed. In this analysis the choice for payment model
was investigated over all other questions involved in the survey
(consumer characteristics variables). These questions provide
insight in the different aspects of consumers that need to be
addressed to increase consumer acceptance of PaaS models.
The full cross-tabulations are provided in the following tables
to measure the influence of socio-economic level, household
size, level of education of household head, age of household
head, and level of income of household head.

Table 3. Counts of the payment model — Socio-economic group (%)

Option LSEG MLSEG MSEG MHSEG HSEG
A 39.20 38.49 38.62 37.79 36.00
B 20.80 22.75 20.34 22.47 20.07
C 19.20 23.07 29.42 30.39 35.08
D 11.20 10.48 8.01 6.30 6.48
E 9.10 5.20 3.60 3.05 237
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In table 3, there are significant differences between high and
low socio-economic groups. We can observe that the buy-
option decreases with the social level while the pay-per-month
acceptance increases. Also, and very interestingly, both the
pay-per-use and laundry services PaaS models decrease with
the augmentation of social level.

Table 4. Counts of the payment model — Household size
Option 1 2 3 4 5 6 >6
A 3048  36.40 38.00 39.06 38.19 36.05 43.10
B 1390 18.65 22.65 2192 22.68 20.66 19,49
C 3348  31.11 2793  29.13 2891 3237 29.65
D 14.65 9.11 7.88 6.84 7.10 747 502
E 7.49 4.74 3.54 3.04 3.12 344 275

In table 4, we can observe that the buy-cash and buy-credit
options increase while the three PaaS models decrease with the
augmentation of the number of people per household. This can
be because with higher household size, we can expect more
working people per household.

Table 5. Counts of the payment model — Level of education

Option  None PM HS TC UN PG
A 37.84  40.65 37.55 37.55 38.56 35.23
32.16  22.19 32.79 22.03 19.71 23.10

C 18.11  25.85 29.07 28.12 31.02 34.92
D 6.22 7.85 8.09 8.33 7.10 4.52

E 5.68 3.46 3.50 3.79 3.60 223

In table 5, we can see that respondents who have a higher
education level will choose the pay-per-month option more
often compared to the respondents that have a primary or high
school as their highest education. However, respondents with
lower level of education or none slightly prefer pay-per-use
models or laundry services. Older and younger generations are
more likely to use pay-per-use and laundry service models than
the adult generation (Table 6). In the case of pay-per-month,
the younger (under 26) generation is more willing to access to
this PaaS model.

Table 6. Counts of the payment model — Age
Option <26 26-36 37-47 48-58 59-69 >69
A 34.42 38.67 37.20 39.51 39.14  33.96
B 18.91 2241 22.58 20.21 21.13  21.10
C 32.58 27.85 29.30 29.87 29.19  29.78
D 8.93 7.95 7.31 7.23 7.06 10.11
E 5.16 3.12 3.52 3.19 3.49 5.05

In table 7, we can see an increase in the acceptance of all
three PaaS models with the increment of the level of income
and a decrease in the buy-cash option. This table also shows the
good perception of buying in credit for the Guayas population
since the acceptance values remain the same across the
different income levels. Regarding the laundry service, lower
incomes chose that option more. This could be because they do
not have the initial investments for purchase.

Table 7. Counts of the payment model — Income

Option No < $421-  $841-
Income $420 $840 $1,260

3396 37.67 37.15 3473 3560 3890 3298
17.23  23.01 2252 2311 2131 20.26  22.34
3134 2755 28.14 2822 3240  29.17 31.61
12.73 8.07 8.19 10.08 6.68 7.62 8.66
4.76 3.70 4.00 3.86 4.01 4.05 4.41

$1,261-
$1,680

$1,681- >
$2,100  $2,100

m o o w »

4. Discussion and Conclusions

This research aimed to explain the level of acceptance of
different PaaS models for washing machines in a third-world
development province in Ecuador, a country in South America,
together with what types of characteristics determine or
influence the population’s acceptance, by assessing their most
important attributes, how these attributes are valued by
consumers and how these consumers are segmented according
to their preferences. It addresses the research gaps in the body
of literature knowledge on the consumer acceptance of PaaS
models for the developing world and the reasons for (non-)
adoption.

We can conclude from our analysis that different business
models have different predictor variables. This shows that there
is indeed a difference in preferences based on the differences
in the circumstances of a respondent (the consumer
characteristics). Hence often a segmentation of the respondents
is made. This segmentation is useful for interpretability
because retailers or marketing people can tailor business
propositions toward different segments of consumers. Further
research could try to segment the market using a Latent Class
Analysis and descriptive statistics as was done by [25].

The consumer characteristics that were found most
important in influencing choice for a payment model were: age,
income, and education level of the household head, together
with the household size and socio-economic group of the
families. Respondents are predominantly focused on the buy-
market (60%), followed by the pay-per-month model (29.5%),
and the pay-per-use model (7.6%). Only 3,5% of the
respondents would at this point consider laundry services.

There are multiple implications for companies currently
providing PaaS (or PSS) or companies that want to put these
systems on the market. Literature has stated that there is
currently a low consumer acceptance for PaaS systems.
However, paradoxically this study found that there is quite a
high percentage of consumers potentially interested in PaaS.
The counts’ analysis showed that the buy option will remain
the most important model in the future (>50% of the market),
but there is a large legitimate market for PaaS. Especially the
pay-per-month and pay-per-use options are forecasted to have
a large portion of the current market. Based on this research
pay-per-month will have a slightly higher acceptance among
consumers than pay-per-use. Laundry washing services seem
to have the lowest acceptance of all options. However, with the
current trend from ownership to usage, this could well change
in the future.

This research has several limitations. Firstly, it could be the
first time that most respondents have done a DCE survey. The
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method is quite complex and cognitively demanding, and for
some options, it could be the first-time respondents had ever
seen PaaS model options (like pay-per-month and pay-per-
use). This could lead to extreme response behavior as unknown
options are often less desired. Furthermore, there is the
possibility that attributes could be misunderstood, although a
very elaborate explanation page was given to counteract these
effects, they are not completely eradicated. Secondly, the data
gathered was restricted to the Guayas respondents only.
Although a balanced sample was enabled throughout the study,
differences are expected between the coast and mountain
regions of the country, this still makes the generalizability of
the results to a nationwide population difficult. Further research
should analyze the experiment for other types of domestic
appliances, such as dryer machines, and refrigerators. Also, test
different psychological theories to better understand the
population’s choices.
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