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Abstract. To decrease the environmental degradation due to increasing amount of municipal 
solid waste the Ecology National Project was implemented in Russia. Its main goal is to 
increase recycling and liquidate all unauthorized landfills within the urban borders. While the 
key objective of the project is to ensure ecological improvement and to amend environmental 
situation in Russia its public acceptability and awareness is under question, especially in rural 
communities. The paper analyses rural waste management reform in small rural town in  region 
(Sverdlovskay oblast). The main focus is on peoples’ knowledge, acceptability and perceptions 
of the reform and its components, especially separate waste collection.  

1. Introduction 
It is only in the last twenty – twenty fives years that changes in production and distribution patterns 
have increased waste, mostly plastic which lead to environmental pollution of land and water. The use 
of plastic has increased tremendously and accounts for 40% of municipal solid waste in Russia. For 
rural regions this figure is even bigger since in private houses people usually do not generate food and 
paper waste, the first is usually used to feed animals (gooses, chickens, pigs et all) or as a compost for 
soil, the paper is used to stoke the fire [7]. Many studies underline that main purpose of lately 
implemented changes in waste management regulation in Russia is to increase recycling of the waste, 
that is to reuse it in some way [12], especially plastic which amount is growing faster than the 
economy [6].  

While many of studies examine efficiency of Russian municipal solid waste management, rubbish 
protests [2], study ways to improve Russian MSW management system (reduce landfill, increase 
recycling, reduce or prevent waste ) using circular economy criteria [11] none of them up to my 
knowledge evaluated people’s knowledge, acceptance and perception of effectiveness of different 
ways of waste collection/submission and utilization in small rural communities in Russia. 

The widespread preference for submitting waste as a whole (without sorting) most probably 
indicate that people do not understand that if the waste is not sorted at home then the share of  waste 
that could be sorted and further recycled became smaller (for example, paper from the waste would be 
too dirty to be recycled) and it also less probable that the waste would be sorted later. Since “waste 
operator” prefer to work with preliminary  sorted waste to resort it and deliver to recycling companies.  

The idea behind research is that if people know more on waste management they will be more 
ready to sort the waste. This paper approach is to examine how prior knowledge and information 
provision about waste management organization affect acceptability of waste sorting and perception of 
effectiveness of different waste utilization schemas. 

Research includes providing people with detailed information on waste management schemas and 
examining the impact of providing information on peoples’ acceptability and perception of 
effectiveness of waste sorting. 



ESDCA-II-2022
IOP Conf. Series: Earth and Environmental Science 1045 (2022) 012029

IOP Publishing
doi:10.1088/1755-1315/1045/1/012029

2

For this purpose we conducted a field experiment among citizens of a small town in region 
(Sverdlovskaya oblast) (N = 105) about their perceptions of and attitudes to different types of waste 
collection and utilization.  

2. Materials and methods 
Small-scale field experiment was conducted. We performed interviews among citizens of small town 
in region (Sverdlovsk oblast), (N = 105), the participants were over 18 years old. We asked people 
about their knowledge on, perception and attitudes to waste management reform and to different types 
of waste collection and utilization. To test the effect of information provision, we split the sample for 
two groups control and treatment. Treatment group was given a short text explaining how the waste 
management is organized and what are the incentives for the waste operators for recycling, and also 
about harmful effect of polygons and garbage incineration factories. The quotas on age, gender, 
education, summer residents, permanent residents were introduced to ensure similarity among 
treatment and control groups. In addition, we tested that these samples do not differ on other 
covariates, such as mean value of self-perceived knowledge and assessed knowledge. The data was 
collected by the author in a small town in region (Sverdlovskaya oblast) in February 2022. To achieve 
a representative sample were used quotas on age and sex in the following format. Since the town 
contains permanent citizens and summer residents the whole sample was split into two parts according 
to number of houses in the town which belong to these two groups, as a result 36% of the houses were 
attached to summer residents and 64% to permanent citizens. The group of permanent citizens was 
quoted according to national statistics on shares of citizens in rural regions by sex and age. The rest 
36% of respondents were collected by random draw from the houses of summer residents. Due to 
COVID - 19 restrictions most of the summer residents were living in the town, and majority of them 
use dacha as a permanent place to live due to possibility to work on-line. The final sample for summer 
residents is close to national statistics on shares of citizens in cites by sex and age with exception of 
more respondents in more mature age groups from 40 and older, and less in more young group. That 
could be explained by the fact that dacha is an extra house and it is usually obtained after purchase of a 
flat and it could be afforded by more mature people who already have a flat in a city and want some 
additional place for rest. 

The survey addressed the following research questions: (1) how do knowledge and information 
provision about waste reform influence people’s decision to participate in sorting waste at home (their 
acceptability of waste sorting). (2) How these information impact respondents’ acceptability of 
different types of waste collection (a) as a whole, without sorting; (b) as a whole but submitting to a 
garbage their it would be sorted by a person who lives nearby; (c) sort waste at home and put it into 
different bins; (d) sort waste at home and deliver it to different firms which except different types of 
waste (plastic, paper, metal, glass, et al); (e) sort waste at home and submit it to collector who come at 
specified time and collect waste at the town. (4) How these knowledge influence respondents’ 
acceptability of new tariffs on waste collection; (5) and perception of effectiveness of different types 
of waste utilization (storing on polygons, burning and sorting and further recycling).  

 The sample was divided into two equal by size subsamples, the first group was provided 
information explaining the functioning of waste management in the region and the key steps of the 
“waste reform” (project Ecology), the second group did not receive this information. 

The survey includes five main sections. In the fist section the respondents were asked to evaluate 
their self-perceived knowledge about “waste management reform”, after that they were assessed their 
actual knowledge based on their answers to five true/false statements about “waste management 
reform”.  Since there was no scale of “waste management reform” knowledge available in the 
literature, five question were designed to evaluate peoples knowledge: all five were about key ideas of 
waste management reform. In the second section, we asked people to evaluate effectiveness to 
preserve the nature by the means of three different types of waste utilization (to collect separately and 
recycle, to burn, and to keep on polygons) and also asked how they consider it may affect them 
personally. The responses were very ineffective / ineffective / indifferent / effective/very effective for 
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the first question and I/We would be much worse off/ .. some worse off /… indifferent /…some better 
of / … much better off for the second question. In the third section we asked people about 
acceptability of the current price for waste collection. And also on trust in politicians in implementing 
suitable waste utilization approaches to preserve the nature the most. In the fourth section we 
introduced participants with five different ways of waste collection: 

 
 To collect waste all together and submit it as a whole in one bin; 
 To collect waste in one bin and submit it to a garbage where the trash is sorted by a person 

who collect paper, metal and glass and submit them separately; 
 To collect waste at home in separate bins and submit it in separate bins at garbage in the town; 
 To collect waste at home in separate bins, and by themselves arrange submission of waste to 

collectors for money; 
 To collect waste at home in separate bins and to submit each type of waste to a special service 

which come to the town at specified time at defined day. 
 
Then we asked participants to comment on their acceptance of these five different ways of waste 

collection. The 5-point scale of acceptability is commonly used in the literature on people’s attitudes 
to climate policy [5]. We believe that types of waste collection submission has significant impact on 
climate since it has an impact on the total volume of waste being burned, hold on polygons or 
recycled, which in turn have an impact on ecology and climate. Therefore, we consider 5-point scale 
of acceptability as appropriate instrument for our research. Some studies use a dichotomous variable 
mirroring a ballot decision which particularly makes sense for countries where the political system 
follows such a procedure. In our case, Russia, such ballots seldom take place at the national level, 
therefore, we chose 5-point scale.  

To conclude the survey we asked respondents on their socio-demographical characteristics such as 
education, income level, number of family members, experience of living abroad, whether or not they 
have a flat in a city, et all. 

Through the paper a Kruskal-Wallis rank-sum test was used to check for statistical differences of 
means. In our case it is more appropriate than ANOVA since is does not require the data to be 
normally distributed. Moreover, it is applicable for not big samples, as in our case. 

In order to examine how waste sorting acceptability and effectiveness relate to knowledge, 
provided information, demographical characteristics of respondents, their attitudes to other ways of 
waste collection logit regression models were estimated 

Key fact about the town. The total number of citizens according to official statistics is around 750 
people, during summer period the figure rise to 1400 due to recreational attractiveness. It’s located on 
the shore of a pond. The dwellings of the town include private houses and three two-storeyed houses. 

3. Results 
Effects of knowledge and provision of information on waste reform. First, we evaluate assessed 
knowledge (based on question 2 of the survey) and self-perceived knowledge (question 1) of 
respondents. Only correct responses were counted to get the indicator of assessed knowledge. Most of 
respondents, around 84% of the sample, replied correctly to statement 3 (with the waste reform 
introduction one of the vital element of working with waste become waste sorting) and to statement 5 
(the main idea of the waste reform is to increase the share of recycling at such a level that burned will 
be only waste which could not be recycled). The smallest number of correct answers, 11% of the 
sample, were provided on statement 4 (waste management reform assume introduction of universal 
approaches to waste collection). The result is shown in figure 1 and figure 1a. To measure self-
perceived knowledge we asked people about their knowledge on waste reform, their responses ranged 
from “Not at all” to “know very much” on 5-point scale. The results are present on figure 1b. Majority 
of respondents perceived themselves to have somewhat, little or no knowledge at all on waste reform. 
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5. The main idea of the waste reform is to increase the share of 
recycling at such a level that burned will be only waste which 

could not be recycled

4. Waste management reform assume introduction of universal 
approaches to waste collection

3. With the waste reform introduction one of the vital element of 
working with waste become waste sorting

2. The key goal of the reform is to reach disposable consumption 
by incineration of all left out waste

1. The main idea of waste reform is to close all landfill sites
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Figure 1. Assessed and self-perceived knowledge. 

 
Further, were compared assessed knowledge and waste sorting acceptability between two subsets 

of respondents – those who did and who did not receive the information on waste management reform. 
The results are shown in figure 2. (red dots for informed respondents, blue for uninformed). On the 
figure are average values and error bars depicting +/–2 s.e. Acceptability take values from 1 – 
completely unacceptable to 5 – completely acceptable. At the bottom of each figure are p-values of 
Kruskal-Wallis rank-sum test for statistical differences between two subsets (informed and not 
informed).  

The information on waste reform explains that waste sorting is the best alternative among three 
ways to work out the waste namely keeping waste on polygons, waste burning and waste sorting. The 
results signify that respondents receiving information on waste reform tend to have a high probability 
(if compared with not informed) to accept separate waste collection, especially those who originally 
have relatively low assessed knowledge, i.e. with levels 1 and 2. There is a significant difference at 
5% significance level between subsets of informed and uninformed people according to Kruskal–
Wallis rank-sum test [6] (p-values are stated at the bottom in Fig. 2). Providing information does not 
influence respondents with relatively high assessed knowledge, levels 3 and 4, possibly because with 
this level of knowledge respondents already accept the idea to sort the waste at home before 
submission and additional information could not make better off (could not increase their accessibility 
of the idea to sort waste at home). For two groups of respondents – informed and not informed the 
average level of waste sorting accessibility is equal to 4,86 and 4,75 for level 3 and 4,93 and 4,63 for 
level 4. For very low (with number right answers equal to 0) and very high (all 5 right answers) 
assessed knowledge there are only few observations which is not enough to assess any significant 
difference.  
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Figure 2. Relation between assessed knowledge and acceptability of waste sorting 
for two groups of respondents: provided and not provided with information on 
waste reform. 

 
Next were tested different ways of waste collection to define which of them is the most acceptable 

and how it depends on whether or not respondents perceived information. The results are presented on 
figure 3. Average values are stated as dots and error bars depicting +/–2 s.e, in blue color are results 
for uninformed respondents and in red for informed. Acceptability takes values from 1 – completely 
unacceptable to 5 – completely acceptable. At the bottom of each figure are p-values of Kruskal-
Wallis rank-sum test for statistical differences between two subsets (informed and not informed 
respondents). 

 

 

Figure 3. Effect of information provision on acceptability for different ways of 
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waste collection. 
The most acceptable option for both groups of respondents (informed and uninformed) is “sorting 

waste at home and submit it into separate bins at garbage place” with significantly high acceptability 
of this option for informed respondents (with mean value equal to 4.85). The only option which is not 
attractive for both groups is to collect sorted waste at home and then to submit it to collectors at some 
specified time, and this service it paid by the customers. For this option there is no statistically 
significant difference between informed and uninformed respondents. Most of participants mentioned 
that it is not appropriate way of waste collection since you can’t be sure that the collector will come in 
time and you always attached to the house and should wait for the garbage collectors to come. 
Moreover, in the town it is not appropriate to live the waste at the road since there are a lot of dogs and 
they do mess of the left garbage. The option “submit waste as a whole without sorting” is more 
acceptable for uninformed people, for them it is the second best choice. 

Majority of summer residents (80%) and high income respondents (82%) select waste submission 
to a special garbage (additionally paid garbage, where waste is sorted by a person who is living 
nearby) as the most acceptable option. Such garbage place is located at the exit road from the town 
and for summer residents who often travel to city it is convenient way to submit waste, for high 
income respondents it also provide possibility do not sort waste at home. 

 

 

Figure 4. Effect of information on perception of effectiveness of three ways of waste utilization. 
 
On figure 4 dots indicate averages, error bars gives + / – 2 s.e. For effectiveness were used 5-point 

scale replies from 1 – very ineffective to 5 – very effective. Total sample of 105 observations is split 
into 2 parts informed and uninformed respondents. Average values among informed and uninformed 
participants significantly different for each type of waste utilization. To test statistical difference 
between control and treatment group we undertook a pairwise Kuskal – Wallis rank-sum test, p-values 
are reported at the bottom line of fig. 4. The most effective way of waste utilization for all respondents 
is sorting waste (with further recycling) with average effectiveness rate 4,8 and 4,3 for informed and 
uninformed, respectively. Other ways of waste utilization get averages below 2,2. Waste burning and 
storing on polygons considered by respondents to a greater or lesser extent equally ineffective. Most of 
the respondent do not possess special knowledge in ecology but majority say that to burn waste is as 
bad as to keep it on polygons.  
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Relations between perceptions and acceptability of waste sorting. The relation between waste 
sorting acceptability and perception of its effectiveness and its impact on wellbeing of respondents 
were estimated. As we can see from tab. 2 acceptability of waste sorting strongly positively related to 
effectiveness of waste sorting and negatively related to effectiveness of waste burning and wellbeing 
change due to waste burning. Effectiveness has strong positive relation with perception of wellbeing 
change due to waste sorting and negative relation with perception of wellbeing change due to waste 
burning.  

People with high prior knowledge (assessed knowledge) tend to show a higher acceptability of 
waste sorting. Perceived knowledge increase people’s acceptability and perception of effectiveness. 
Women and families or single persons who have experience of living abroad tend to show a higher 
acceptability of waste sorting.  

 

Table 1. Determinants of effectiveness and acceptability of waste sorting based on ordered logit 
regression. 

Explanatory variables Dependent variable 
Acceptability Effectiveness  

Perception variables 
   Effectiveness of waste sorting 
   Effectiveness of waste burning 
   Wellbeing change due to waste sorting 
   Wellbeing change due to waste burning 
 
Control variables  
   Assessed knowledge 
   Perceived knowledge 
   Trust to politicians 
   Gender 
   Family / respondent have experience living abroad 
   Temporary living at that place* 
   Summer resident 

 
1.560796 (0.0003) 
-0.533752 (0.1140) 
0.258293 (0.4872) 
-0.638005 (0.0626) 

 
 

0.727844 (0.0145) 
1.262079 (0.1054) 
0.524291 (0.2313) 
1.063789 (0.0791) 
1.631150 (0.0672) 
-1.771635 (0.1245) 
-0.901673 (0.1775) 

 
–– 

-0.097605 (0.7445) 
1. 033974 (0.0008) 
-0.807965 (0.0033) 

 
 

0.057821 (0.8138) 
1.422101 (0.0181) 
-0.030945 (0.9174) 
-0.205776 (0.6907) 
-0.255776 (0.7101) 
-0.493642 (0.6754) 
-0.343957 (0.5739) 

Pseudo R-squared 0.408424 0.253190 
Note: p-values are stated in the brackets. *This variable distinguish between respondents who are 
permanently living at the town or in nearby city and those who come for paid work and rent dwelling 
at the town. Dummy variable “summer resident” takes value 1 if a respondent is a summer resident, 
and 0 if a person is inhabitant of the town. 

 
To test our models for multicollinearity we used correlation coefficients among explanatory 

variables and variance inflator factors (VIF) calculated based on R2. To obtain VIF we run auxiliary 
regressions (OLS, equation 1) for each explanatory variable (xi

1, xi
2, xi

3, … xi
(k-2), xi

(k-1), xi
k) as a 

function of the rest explanatory variables and use obtained R2 to calculate VIF. 

xi
1 = α1 + α2 xi

2 + α3 xi
3 + … + αk-2·xi

(k-2) + αk-1·xi
(k-1) + αk·xi

k + ui (1)

21

1

R
VIF




 
(2)

According to common rule correlation coefficients bigger than 0,75 suggest a multicollinearity 
problem in the estimated model. For our models correlation coefficients among explanatory variables 
do not exceed 0,440.  
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Regarding VIF some experts believe that VIF < 10 do not lead to multicollinearity problem, others 
argue that limit value for VIF is 5 [4; 10; 13-15]. For our models variance inflator factors (VIF) varies 
in interval [1,054; 2,036]. 

By this, we conclude that the models do not reveal multicollinearity problem. 
Price acceptability of the town inhabitants. While in the paper we do not have an air about conduct 

comprehensive study of waste collection price we estimated relations between price of waste 
collection acceptability and perception of waste sorting and waste burning effectiveness and other 
variables. For this purpose we used Pearson correlation coefficients matrix. In tab. 3 we present 
correlation coefficients with value more than 0,1. We calculated t-statistics to check the correlation 
coefficients for significance, it is given in the brackets. As tab. 3 signifies price acceptability is 
positively related to acceptability of waste submitting to a special garbage where it is sorted.   

Furthermore, people with higher income level, higher education, summer residents and those who 
have experience living abroad, respondents with better knowledge on waste reform (self-perceived and 
assessed) tend to show a higher acceptability of price. People with trust to politicians and elderly tend 
to have low price acceptability.   

 
Table 2. Determinants of price of waste collection acceptability based on Pearson correlation 

coefficients matrix. 

Variables Price Acceptability 
Perception variables 
   Effectiveness of waste burning 
   Wellbeing change due to waste sorting 
    
Acceptability variables 
   Waste submitting to a special garbage where it is sorted 
  
Control variables  
 Assessed knowledge 
 Self-perceived knowledge  
 Perceived knowledge 
 Trust to politicians 
   Education 
   Age 
   Income level 
   Family / respondent have experience living abroad 
   Summer resident 

 
0.13893     (1.42379) 
0.09829     (1.00239) 

 
 

0.184799*   (1.90837) 
 
 

0.188913*   (1.95241) 
0.176745*   (1.82246) 
0.110835     (1.13183) 

-0.19944**    (-2.06559) 
0.379389*** (4.16150) 
-0.16320*      (-1.67881) 
0.517722*** (6.14144) 
0.329058*** (3.53652) 
0.315137*** (3.37001) 

Note: t-statistics of the correlation coefficients given in the brackets, asterisks ***, ** and * denote 
1%, 5% and 10% significance, respectively. Dummy variable “summer resident” takes value 1 if a 
respondent is a summer resident, and 0 if a person is inhabitant of the town. 

4. Discussion 
The study revealed that waste sorting is the most preferred and accepted way of waste collection and 
submission and it is strengthened by low effectiveness and negative wellbeing change due to waste 
burning.  

People in general ready to sort waste and submit it to separate bins, they are very enthusiastic about 
ecologically friendly approaches to waste management. At the same time most of respondents 
complaining that in the town there is no infrastructure for separate waste collection and also it is not 
clear whether or not the sorted waste is actually recycled, some believe that it goes to the same 
polygons as before and that makes people frustrated. Some mentioned that in the region there is no any 
information on local TV or radio about good examples of waste recycling and waste sorting. 
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While price for waste collection at the town majority (75%) of summer residents assess as 
absolutely or just acceptable. During the survey collection most of them complain that they have to 
pay for waste collection at any dwellings they possess even if it’s not occupied. As a result the total 
cost of waste collection grow tremendously, in some cases up to 1200 rub per month per a person, and 
that is value become essential, especially for pensioners. And in the region (Sverdlovskaya oblast) 
there is no rule to avoid double, triple or more payments for waste collection. For example, in Moscow 
if you spent summer at collective garden and not at a flat in the city it is enough to bring to the 
management company in the city a certificate from collective garden (collective sad) about your 
permanent stay in the garden. And this would expel you from payment for waste collection for the flat 
in the city for summer period. In region (Sevrdlovskaya oblast) there is no rule to be expeled from 
double, triple or more payments for waste collection.  

Acceptance of waste sorting approach and perception of it’s effectiveness does not depend on 
respondents age. Among each group there are active supporters of waste sorting and it’s effectiveness, 
and in the whole sample not many who are strongly against of sorting and believe it is ineffective 
measure of nature saving.   

Disregarding people’s prior knowledge and perceived knowledge among three possible ways to 
deal with waste management majority of respondents report sorting as the most effective way to 
preserve the nature, burning as a second possibility with much low effectiveness and polygons as a 
least effective option. That  signifies people’s awareness of different ways of waste utilization and that 
they have overall understanding which way is better and worse off. But even among very well 
informed respondents (with good assessed knowledge) there is no understanding would it be possible 
to avoid waste burning  by changing packing materials or reusing it as it was during the Soviet times. 
Or may be it is possible to force incineration factories to use the best ever filters to decrease air 
pollution. Because bur ning  is considered by respondents as a way to solve the problem in a short run. 
According to their believe to burn waste all the time will bring more harm than good. And burning 
waste should be minimized and goes to zero in the future (better in the near future). 

5. Conclusion 
The study revealed that majority of people perceived themselves to have somewhat, little or no 
knowledge at all on waste reform and indeed based on assessed knowledge we have to conclude that 
people are not well informed on current situation with waste management.  

 Providing people with information on functioning of waste reform significantly increase their 
acceptability and perception of effectiveness of waste sorting as a way of waste submission. 
Respondents receiving information on waste reform tend to have a higher probability (if compared 
with not informed) to accept separate waste collection, especially those who originally have relatively 
low assessed knowledge. 

Another finding is that disregarding a luck of information on waste management and people’s 
distrust that waste sorted at some special places and then recycled they assess as the most appropriate 
way to discard rubbish is sorting waste at home and discard it into separate bins at garbage place. And 
the only thing which prevent them from doing so is the luck of infrastructure, while some rural citizens 
used to sort food, paper and metal waste and hand over it for money or use for home needs (stoke the 
fire, for compost or feed domestic animals).  

The most effective way of waste utilization for all respondents is sorting waste (with further 
recycling) with average effectiveness rate 4,8 and 4,3 for informed and uninformed. Other ways of 
waste utilization get averages below 2,2. Waste burning and storing on polygons considered by 
respondents to a greater or lesser extent equally ineffective. Most of the respondent did not possess 
special knowledge in ecology but they believe that to burn waste is as bad as to store it on polygons. 

In general, people with high prior knowledge (assessed knowledge) tend to show a higher 
acceptability of waste sorting. Women and families or single persons who have experience of living 
abroad also tend to show a higher acceptability of waste sorting. 
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Price for waste collection acceptability is positively related to acceptability of waste submitting to a 
special garbage where it is sorted.  

More educated people, with higher income level, summer residents and those who have experience 
living abroad, respondents with better knowledge on waste reform tend to show a higher acceptability 
of price. People with trust to politicians and elderly tend to have low price acceptability. 
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