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Purpose: Prior studies on customer satisfaction research have focused on the private
sector. However, few studies have looked at services of general interest.

Methodology: Using a PLS-SEM methodology, we establish and adapt a theoretical model
based on the well-known ECSI to the waste disposal service context and use a sample of
2062 responses to assess our results.

Findings: Our results show that disposal performance is most important in explaining
customer satisfaction, followed by price-performance-ratio and service hotline
performance.

Originality: For this study, we adapted a well-established model and extended it with the
construct “waste disposal performance”. We conducted expert interviews and tested the
extended model in pretests before final data collection. We show that this construct is the
most important driver for customer satisfaction in the context of waste disposal services.
Research limitations: The data have been collected using self-reported questionnaires in
Germany. Future studies should collect longitudinal data and test the model in other
countries.

Managerial implications: The most important implication of our study is that managers
of waste disposal services should focus on the logistical aspects behind their services, such

as timely disposal of waste to ensure customer satisfaction.

First received: 24. Apr 2021 Revised: 29. Aug 2021 Accepted: 31. Aug 2021
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1 Introduction

Services of general interest are defined as “a comprehensive state task to provide the
goods and services deemed necessary for human existence” (Maurer, 2004, p. 6 ff.). In the
course of the last few decades, the concept of services of general interest has changed in
content. Some services seem to have lost their relevance for the state today, while others
are moving back into the state’s focus due to various causes. One cause is the supposed
decreasing service quality of private companies evoked in the profit orientation
(Seckelmann, 2008, p. 273 ff.). Schmidt demonstrated in 2011 that the
telecommunications, post and rail sectors are services of general interest that no longer
are the focus of direct state provision (p. 209 ff.), as they have been partially or fully
privatized over the past few decades. In addition to the services already mentioned, the
household waste disposal service is also part of the provision of general interest.

Two very decisive factors in the political communication of the decision to privatize or
nationalize the provision of services are, on the one hand, the increase in efficiency,
which is reflected in the market price (Reeves & Barrows, 2000; Dijkgraaf & Gradus, 2003),
and, on the other hand, the quality of the provision of services (Opphard et al., 2010).
However, Bataille & Steinmetz (2014) concluded that local political interests leave little
room “to establish a competitive exception area and entrepreneurial activity for the local
authorities. The implementation of communal goals such as securing jobs or local value
creation usually means an inefficient use of resources and thus unnecessarily high costs
for citizens” (p. 9). In addition, Miihlenkamp (2007) argues that the public sector, as part
of the privatization of services of general interest, tries to guarantee allocative efficient
prices through the usual regulatory procedures, e.g. through incentive regulation, the
efficiency limit or frontier concept. However, these processes contribute to the fact that
price-regulated companies with the intention of making a profit are inclined to reduce

quality (p. 709 f.).



Mischel and Damberg (2021) 481

2 Research Objective

This paper discusses the research question:
What drives customer satisfaction with waste disposal services in Germany?

On the one hand, the quality of disposal in Germany is determined by the Circular
Economy Act, which states that the disposal of waste has the highest possible degree of
recyclability. Put simply, the higher the quality of disposal, the higher the percentage of
recyclable waste in terms of a circular economy. However, this only relates to the
recycling of the disposed waste, not to the service provided. Here, the service quality is
defined as the "ability of a provider to provide a service based on customer expectations
at a certain level of requirements" (Bruhn, 1997, p. 27). The quality of waste disposal is
therefore measured from the customer's point of view and depends on their
expectations, i.e. if they are satisfied with the waste disposal quality. Conversely, the

degree of customer satisfaction indicates how high the waste disposal quality is.

As early as in the 1980ies, Churchill & Surprenant (1982) took up the "Confirmation
/Disconfirmation-Paradigm" from psychology on the development of satisfaction in
general and customer satisfaction in particular. A user/customer/consumer compares
the perceived performance of a service with his expectations and is satisfied when these
are met (Cardozo, 1964; Pfaff, 1972; Olshavsky & Miller, 1972; Anderson, 1973; Olson &
Dover, 1976; Oliver, 1977, 1979; Swan & Trawick, 1980). Various models have been
developed to measure customer satisfaction, such as the European Customer
Satisfaction Index (ECSI, 1999). This study is based on the ECSI and aims to identify the
main drivers of satisfaction with waste disposal services in Germany. In the following, we
adapt a well-known model to the German waste disposal context and assess it with

partial least squares structural equation modeling (PLS-SEM).
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3 Methodology

We apply PLS-SEM, a variance-based statistical analysis method, that allows for
analyzing the strength of the explanatory constructs’ influence on the target construct in
apath model (Hair, Hult, Ringle, & Sarstedt, 2021), in order to test the relationshipsin our
model. Since one of this research method’s main objectives is to establish, explain and
predict a target construct, the constructs in the path model are arranged in causal-
predictive relationships (Chin et al., 2020) and prior studies on customer satisfaction (e.g.
Damberg, 2021). This type of research methodology supports the extension of existing
theories and the development of new ones (Richter, Sinkovics, Ringle, & Schlagel, 2016).
Researchers are advised to apply PLS-SEM when a theoretical framework is being tested
from a prediction perspective, and the structural model is rather complex (Hair, Risher,
Sarstedt, & Ringle, 2019). The PLS-SEM method has been successfully applied and
become popular in social sciences disciplines, such as human resource management
(Ringle, Sarstedt, Mitchell, & Gudergan, 2020) and information systems research (Chin et
al., 2020). We used the SmartPLS 3 software (Ringle, Wende, & Becker, 2015) to assess our
structural path model.

We base our theoretical model on expert interviews conducted in 2020/1 (Mischel, 2022)
to identify which items influence the customer satisfaction with waste disposal services.
We measured the satisfaction of German households with waste disposal services as part
of the field of public services in an online survey in six Northern German Districts. Our
total data set comprised 2860 responses. After missing value treatment, we are left with
2062 complete responses for further analysis. Our online survey included 28 items (Tab.
1), which were measured on a Likert scale from 1 to 5 (do not agree to fully agree). The
survey was conducted in German and items were translated into English for the purpose

of this paper.
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Table 1: Items of Survey Constructs 1 -3

483

Construct Image PPR Expectations
| know the compan The waste disposal My expectations for
Item 1 pany quality isreasonable in  the waste disposal are

Item 2

Item3

Item 4

Item5

Item 6

Item?7

relation to the fees

The service hotline
quality is reasonable in
relation to the fees

The company is
reliable

The overall quality is
reasonable in relation to
the fees

The company is
customer oriented

The company
creates value for the
society

The company is
innovative

The company is
responsible for the
environment

The external
appearance is
appealing

always met

My expectations for
the service hotline are
always met

My overall
expectations are
always met




Table 2: Items of Survey Constructs 4 - 6

Drivers of Customer Satisfaction with Waste-Disposal-Services

Construct Disposal Performance Service Performance  Satisfaction
The waste is always picked  The service hotlineis Overalllam
tem 1 up on the right day P always friendl satisfied with the
P g y Y y waste disposal
The several waste is The service hotline Overalllam
Item 2 . always reacts to my . .
always picked up to nearly o satisfied with the
. complaintsina A .
the same time . . service hotline
solution-oriented
manner
[tem 3 The company that collects  The service hotline The waste disposal
my waste always reacts can always answermy  company
flexibly questionsin an corresponds to my
understandable way ideal overall
The company that collects  The waste fee billingis  Overalll am
Item 4 o .
my waste works cleanly easy to understand satisfied with the
waste disposal and
the service
ltem 5 The company that collects
my waste always deals
with various special cases
in the same way
Item 6 The employees who pick
up my waste are always
friendly
ltem 7 The employees who pick

up my waste can always
answer my questionsin an
understandable way
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For our model development, we used the original ECSI model (ECSI, 1999; Kristensen,
Martensen & Gronholdt, 2000) and adapted the constructs to fit the waste disposal
context, especially by adapting the construct “Disposal Performance” with the new items
“IMA_2", “IMA_3” and “PER_2" to “PER_T7” (Fig. 1). PLS-SEM is a suitable approach for the
assessment of structural path models (Hair et al. 2017) and is well established in

marketing and management research (Hair et al., 2012; Ringle et al., 2012).

The construct “Price Performance Ratio” is built of three items which rated the disposal
(PLV_1), the service hotline (PLV_2) and the overall performance (PLV_3). The construct
“Disposal Performance” is built of eight items which rated the several aspects of picking
up the garbage directly at the households. And the construct “Service-Hotline
Performance” is built of four items including complaints management (SER_2), customer
questions (SER_3), friendliness (SER_1) and understandable billing (SER_4). The goal of
this study is to identify the constructs which mainly influence the satisfaction with public

waste disposal services.
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Figure 1: Theoretical Model
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4 Data Description
How old are you? Are you diverse, male or female?
1000 1500
36 1001 990
1000
500
278 500
B 8
0 0
<18 18-29 30-49 50-64 >65 diverse male female
Do you live in property or for rent? How many people do live in your
2000 household?
1492
1500 1000 816
1000 298 s0
* I I
0 0 .
Rent Property 1 2 5 >6
Are your trash cans for your What is your monthly household
household only or for multiple? netincomein thousand €?
2000 1672 400
1000 A I I I .
362
0 -
0 _— <13 13- 26- 36- >50
own multiple 2.6 3.6 5.0

Figure 2: Demographic Data

Our demographic data show that the majority (79.2 %) of the respondents in our sample

are between the age of 30 and 65 years. Compared with the German population with only

54 % of the age of 30 to 65 years (Destatis, 2021a, online), we cannot state that our sample

reflects the German overall demography in this regard. One reason might be that we only

conducted a single online survey.
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51 % of the respondents in our sample are male, while 49 % are female. Compared with
the German population, where 49.3 % male and 50.7 % female (Destatis, 2021b, online),
there are only slight differences. In that point the survey reflects the German overall

demography.

In Germany 55 % of the people live with 2 to 4 people in one household, while 42.3 % are
single households (Destatis, 2021c, online). 75 % of the respondents in our sample live in
their own property, while 25 % live for rent. In Germany 46.5 % of the households live in
their own property (Destatis, 2021d, online).

In our sample 82 % of respondents have their own garbage cans, while 18 % use
collection bins for several households. That nearly covers the proportion of own property

and for rent. The net income is almost equal distributed (Fig. 2).

However, it is clear that people only participated in this survey when they had an issue
with our topic and felt comfortable with using a digital device. That explains the age
distribution and the own property rate of the respondents. One conclusion of the survey
for Germany is that the waste disposal service quality is much more important for people

when they live in their own property and use their own garbage cans.

5 Analysis

The assessment of the measurement and structural model follows Hair et al. (2021). We
use the bootstrapping function with 10,000 samples and assess convergent, composite
and discriminant validity. The item loadings of all our reflective constructs are

satisfactory, i.e. above the recommended threshold of 0.7.

Afterwards, we assess the Cronbach”s Alpha (a), the composite reliability (p) and the
average variance extracted (AVE). All values are satisfactory and above the recommended
thresholds.

From our results (Table 3), we can see that all our reflective constructs meet the
thresholds for Cronbach's alpha, composite reliability and the average variance
extracted (AVE). The ACE for the construct "Waste Disposal Performance" is slightly

below the threshold, but we kept the construct, as all other criteria were met.
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Furthermore, we checked the variance inflation factor (VIF) of each item. With all values

less than 5 and many of them less than 3, all values are satisfactory.

Next we check the Heterotrait-Monotrait Ratio (HTMT). Values higher than 0.9 indicate a
lack of discriminant validity (Henseler et al., 2015; Hair et al. 2021). All our constructs have
a HTMT less than 0.9 and we therefore do not assume any issues with discriminant
validity.

Table 3: Construct Reliability

Latent

Variable ltem Internal Consistency

Reliability

Composite Reliability  Cronbach's Alpha

>0.7 0.6-0.9
PPR_1
Price Performance PPR_2 0.911 0.852
Ratio
PPR_3
IMA_2
IMA_3
PER_2
PER_3
Waste -
Disposal PER_4 0.860 0.814
Performance
PER_5
PER_6

PER_7
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Latent Int | Consist
Variable nternal Consistency
Item Reliability
SER_1
Service SER_2
Hotline 0.897 0.840
Performance SER_3
SER_4
SAT_1
SAT_2
Satisfaction 0.901 0.853
SAT_3
SAT_4
Table 4: Construct Validity
Latent Item ..
Variable Conve.rgence Dnscrl.m!nant
Validity Validity
OLoadings VIF AVE HTMT
>0.7 <5;<3 >0.5 Value=1
PPR_1 0.893 2.777
Price PPR_2 0.829 1.644 0.773 NO
Performance
Ratio PPR_3 0.913 3.019
IMA_2 0.576 1.339
0.436 NO
IMA_3 0.735 1.581
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Latent Item ..
Variable Conve.rg_ence Dlscrlm!nant
Validity Validity
Waste PER_2 0.566 1.254
Disposal
Performance PER_3 0.633 1.529
PER_4 0.669 1.601
PER_5 0.668 1.533
PER_6 0.723 1.680
PER_7 0.689 1.696
SER_1 0.899 2.956
Service SER_2 0.890 2.884
Hotline 0.690 NO
Performance SER_3 0.900 3.071
SER_4 0.592 1.198
SAT_1 0.837 2.651
SAT_2 0.739 1.405
Satisfaction 0.697 NO
SAT_3 0.856 2.244
SAT_4 0.898 3.433

Next, we evaluate the structural model by looking at the significance and size of the path
coefficients. Our model explains 72.7 % of the variance in customer satisfaction (Fig. 1)
and the construct “Waste Disposal Performance” has the highest importance in

explaining the satisfaction with total effects of 0.373 and performance value of 77.040
(Fig. 3).
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Importance-Performance Map
100

an
a0
70
(50}
Satisfaction 50

0,00 0.05 0,10 015 0,20 0.25 0,30 0,35
Total Effects

Price Performance Ratio Service-Hotline Performance Waste Disposal Performance

Figure 3: Importance - Performance Analysis

6 Discussion and Conclusion

Our results show that the newly developed construct - that had previously been
developed in a pre-study with the help of expert interviews - is the most important driver
in our model of waste disposal service satisfaction. This is an interesting result, as
research within the public sector is generally scarce to the authors’ best knowledge. This
results further shows the relevance of applying and adapting well-known models from

the marketing literature to researching the services of general interest.

Altogether, with our model, we show that the construct “Waste Disposal Performance” is
the most important driver of satisfaction with waste disposal services in our sample. This
means that especially the perceived reliability of the waste disposal service is the most
important element. Reliability is here meant as the security that the waste will always be
picked up at the announced day and that the company will work clean. That is shown in

the most important item IMA_2 with a total effect of 0.102 and an item performance of
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95.005. The most important item can be explained by the fact that companies can only

reach the expectations of the households with great logistic planning.

Our results show that we can confirm our expectations gained from the expert interviews.
Only in the case that garbage will not be picked up as mentioned, consumers/
households are likely to become unsatisfied. On a similar note, the garbage will not be
picked up, when the waste disposal logistic is faulty. The fact that the most important

driver for satisfaction is the reliability of the company, further confirms this assumption.

7 Implications for Research and Policy

With our study, we found new proven knowledge for political and scientific discussions
of privatization or municipalisation of services of general interest. The results show, that
it is not only the price that should play a role in the decision making process in public
announcements. Our outcomes can help public institutions in defining the conditions of
announcements more precisely. Last but not least, management decisions in the waste
disposal companies can be made under better information. Management can figure out
now what process changes and structural investments will have the highest impact on
the customer “s satisfaction in combination with changing costs instead of only being
concerned about the costs and hoping for any impact. Future research is needed in order
to further validate the results of this study. It would be interesting to see the satisfaction
levels of households in various European countries, for example in order to substantiate
the findings and allow for the development of European-wide policies that also address

recyclable waste policies in terms of the circular economy.



Drivers of Customer Satisfaction with Waste-Disposal-Services

References

Anderson, R. E., 1973. Consumer Dissatisfaction: The Effect of Disconfirmed Expectancy on
Perceived Product Performance. Journal of Marketing Research, n. 10, pp.38-44.

Bataille, M. & Steinmetz, A., 2014. Kommunale Monopole in der Hausmidillentsorgung. In
Justus Haucap (Hrsg.). Ordnungspolitische Perspektiven Nr. 63. Disseldorf:
Diisseldorf University Press.

Bruhn, M., 1997. Wirtschaftlichkeit des Qualitdtsmanagements. Berlin: Springer.

Cardozo, R.N., 1964. Customer Satisfaction: Laboratory Study and Marketing Action.
Journal of Marketing Research. n. 2, pp.244-9.

Churchill Jr., Gilbert, A. & Surprenant, C., 1982. An Investigation into the Determinants of
Customer Satisfaction. Journal of Marketing Research. Vol. XIX, pp.491-504.

Chin,W., Cheah, J.-H., Liu, Y., Ting, H., Lim, X.-J., & Cham, T. H., 2020. Demystifying the role
of causal-predictive modeling using partial least squares structural equation
modeling in information systems research. Industrial Management & Data
Systems, Vol. 120 No. 12, pp. 2161-2209.

Damberg, S., 2021. Wahrgenommene Reputation der Genossenschaftsbanken und
nachhaltige Zufriedenheit ihrer Mitglieder-Kunden in Deutschland, Zeitschrift fiir
das gesamte Genossenschaftswesen (ZfgG), Vol. 71 No. 2, pp. 70-89.

Dijkgraaf, E. & Gradus, R. 2003. Cost Savings of Contracting out Refuse Collection. Empirica
30. pp. 149-161.

Destatis, 2021a. Households, by type of household. Destatis [online]. Available at:
<https://library.aru.ac.uk/referencing/harvard.htm=>[Accessed 17 July 2021]

Destatis, 2021b. Population by nationality and sex 2021. Destatis [online]. Available at:
https://www.destatis.de/EN/Themes/Society-
Environment/Population/Current-Population/Tables/liste-current-
population.html [Accessed 17 July 2021]


https://library.aru.ac.uk/referencing/harvard.htm
https://www.destatis.de/EN/Themes/Society-Environment/Population/Current-Population/Tables/liste-current-population.html
https://www.destatis.de/EN/Themes/Society-Environment/Population/Current-Population/Tables/liste-current-population.html
https://www.destatis.de/EN/Themes/Society-Environment/Population/Current-Population/Tables/liste-current-population.html

Mischel and Damberg (2021) 495

Destatis, 2021c. Population by age groups. Destatis [online]. Available at:
<https://www.destatis.de/EN/Themes/Society-
Environment/Population/Current-Population/Tables/lrbev0l.html> [Accessed
17 July 2021]

Destatis, 2021d. Owner-occupied dwellings (owner-occupier rate), 2018. Destatis
[online].  Available at:  <https://www.destatis.de/EN/Themes/Society-
Environment/Housing/_Graphic/_Interactive/owner-occupier-rate.html>
[Accessed 17 July 2021]

Hair, J.F., Sarstedt, M., Ringle, C.M. & Mena, J.A., 2012. An assessment of the use of partial
least squares structural equation modelling in marketing research. Journal of the
Academy of Marketing Science. Vol. 40, pp.414-433.

Hair, J.F., Hult, G.T.M., Ringle, C.M. & Sarstedt, M., 2021. A Primer on Partial Least Squares
Structural Equation Modeling (PLS-SEM). Thousand Oaks: Sage

Hair, J. F., Risher, J. J., Sarstedt, M., & Ringle, C. M., 2019. When to Use and How to Report
the Results of PLS-SEM. European Business Review, 31(1), 2-24.

Hair, J.F., Hult, G., Ringle, C.M., 2017. Partial Least Squares Strukturgleichungs-
modellierung (PLS-SEM) - Eine anwendungsorientierte Einfiihrung. Miinchen:
Vahlen

Henseler, J., Ringle, C.M. & Sarstedt, M., 2015. A new criterion for assessing discriminant
validity in variance-based structural equation modeling. Journal of the Academy
of Marketing Science, Vol. 43, pp.115-135.

Joreskog, K. G. &Wold, H. 0. A., 1982. The ML and PLS techniques for modeling with latent
variables: Historical and comparative aspects. In Joreskog, K. G. & Wold, H. O. A.
(Hrsg.). Systems under indirect observation. Amsterdam: North-Holland,
pp.263-270.

Kristensen, K., Martensen, A. & Grgnholdt, L., 2000. Denmark: Results of application of the
European Customer satisfaction Index Methodology. Total Quality Management.
Vol. 11, NOS 7, pp.1007-1015.

Maurer, H., 2004. Allgemeines Verwaltungsrecht.. 15th ed.. Miinchen: Beck.


https://www.destatis.de/EN/Themes/Society-Environment/Population/Current-Population/Tables/lrbev01.html
https://www.destatis.de/EN/Themes/Society-Environment/Population/Current-Population/Tables/lrbev01.html
https://www.destatis.de/EN/Themes/Society-Environment/Housing/_Graphic/_Interactive/owner-occupier-rate.html
https://www.destatis.de/EN/Themes/Society-Environment/Housing/_Graphic/_Interactive/owner-occupier-rate.html

Drivers of Customer Satisfaction with Waste-Disposal-Services

Mischel, T., 2022. Daseinsvorsorge - Welche Indikatoren beeinflussen die Zufriedenheit mit
offentlichen  Diensten, hier am Beispiel der andienungspflichtigen
Abfallentsorgung in Deutschland. Zeitschrift fiir Gemeinwirtschaft und
Gemeinwohl. Heft 01-2022.

Miihlenkamp, H., 2007. Theoretisch und empirisch fundierte Grundsatziiberlegungen zur
Daseinsvorsorge. Wirtschaftsdienst Vol. 87, pp.712-716.

Oliver, R., 1977. A Theoretical Reinterpretation of Expectation and Disconfirmation Effects
on Posterior Product Evaluation: Experiences in the Field. In Ralph Day (Hrsg.).
Consumer Satisfaction, Dissatisfaction and Complaining Behavior (2-9). Indiana:
Bloomington.

Olshavsky, R.W. & Miller, J.A., 1972. Consumer Expectations, Product Performance, and
Perceived Product Quality. Journal of Marketing Research. Vol. 9, Nr. 1, pp.19-21.

Olson, J.C. & Dover, P., 1976. Effects of Expectation Creation and Disconfirmation on Belief
Elements of Cognitive Structures. In Beverlee B. Anderson (Hrsg.). Advances in
Consumer Research Volume 03. Cincinnati: Association for Consumer Research.

Opphard, K., Holzl, C., Pohl, W. & Utz, J., 2010. In- und Outsourcing in der kommunalen
Abfallwirtschaft. Berlin: Heinrich-Boll-Stiftung und VKS im VKU.

Reeves, E. & Barrow, M., 2000. The Impact of Contracting out on the Costs of Refuse
Collection Services: The Case of Ireland. Economic and Social Review, 31, pp.129-
150.

Richter, N. F., Sinkovics, R. R., Ringle, C. M., & Schlagel, C., 2016. A critical look at the use
of SEM in international business research. International Marketing Review, Vol. 33
No. 3, pp. 376-404.

Ringle, C. M., Sarstedt, M., Mitchell, R., & Gudergan, S. P., 2020. Partial least squares
structural equation modeling in HRM research. The International Journal of
Human Resource Management, 31(12), 1617-1643

Ringle, C.M., Sarstedt, M. & Straub, D.W., 2012. A critical look at the use of OLS-SEM. MIS
Quarterly, Vol. 36, pp.3-14.



Mischel and Damberg (2021) 497

Ringle, C.M., Wende, S. & Becker, J.-M., 2015. SmartPLS 3. Bonningstedt: SmartPLS
[online]. Available at: <http://www.smartpls.com> [Accessed 20. July 2021]

Seckelmann, M., 2008. Die historische Entwicklung kommunaler Aufgaben. dms - der
moderne staat - Zeitschrift fiir Public Policy, Recht und Management Heft
2/2008, pp.267-284.

Schmitt, C., 2011. Der Staat als Unternehmer bei der Bereitstellung &ffentlicher
Dienstleistungen - Konvergenz im internationalen Vergleich?. dms - der moderne
staat - Zeitschrift fiir Public Policy, Recht und Management. Heft 1/2011, pp.209-
223.

Swan, J.E. & Trawick, F.l., 1980. Inferred and Perceived Disconfirmation in Consumer
Satisfaction. Chicago: Proceedings of the AMA Educators' Conference, pp.97-101.


http://www.smartpls.com/

