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Abstract: The article summarizes the diagnosis of the impact of socio-economic factors on the rate of removal of
asbestos in Poland. It presents the basic statistics on the rate of accumulation and removal of asbestos from the
territory of the country and an attempt to identify the causes of common patterns in this area. It presents the most
important information relating to systemic solutions in the field of asbestos removal. Moreover, the assessment of
the effectiveness of functioning of the system has been discussed. Consequently, insufficient progress of
implementation of national strategies and the low efficiency of system solutions in this area has been shown.
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1. Introduction

Current challenges of Polish municipalities in the field of environmental protection differ from
those a few years back. Reduction of low emission, reorganization and improvement of waste
management systems, the removal and disposal of asbestos and products containing it are the main
areas in which governmental units at this level have to intensify their activities. Legal requirements

or guidelines of strategic documents at national and regional level impose on municipalities the
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obligation to provide systemic solutions, the formation of the appropriate strategy and monitoring
of the effectiveness of the implementation. Despite existing regulations, the effectiveness of the
actions undertaken in various regions differ.

It is particularly evident in the case of asbestos removal. The obligation to take action stems
from international law, national law and the national sectoral strategy. The first directive on the
issue of asbestos was Council Directive (87/217/EEC) of 19 March 1987 concerning the reduction
of environmental pollution by asbestos and the prevention of further pollution. The purpose of this
directive was the establishment and completion of existing rules to prevent and reduce pollution
by asbestos. The control of the pollution of air, soil and water caused by asbestos was employed
under this directive. The Directive 1999/77/EC prohibits the use of asbestos in all countries which
belong to the European Union from 1 January 2005. Extraction, manufacturing and processing of
asbestos products are prohibited under Directive 2003/18/EC of 27 March 2003. In addition, the
directive defines the strategies in the field of asbestos removal programmes to be implemented by
the member states. Moreover, it commits the European Union to take action to ban the usage of
asbestos.

Experience of other countries in this field is not broadly elaborated on in literature. Quite
interesting analysis about trends and challenges in asbestos waste management in the Asian-Pacific
region were presented by Jinhui Li et al. (2014). In general, many recent studies (Aguilar et al.,
2013; Courtice et al., 2012) have focused on banning asbestos production or on eliminating
asbestos exposure (Swiatkowska et al., 2014; Bianchi and Bianchi, 2012). There are also
researchers who have performed studies on results of measurements of airbone asbestos in buidings
(Lee and Van Orden, 2008; Camponiano et al. 2004) and on asbestos removal (Fenoglio et al.,
2001).

The complete removal of asbestos from the Polish territory is to be completed by the year
2032 (Asbestos Removal Program in Poland for Years 2009-2032). The authorities at all levels
develop programmes which guide the removal of asbestos. The following is done by posting the
data on the amount of asbestos collected in the territory during inventory. The authorities determine
the conditions of disposal, predict how much asbestos is going to be removed, decide on funding
and supervision of the undertaken actions. Such organization of the system means that most tasks
in this area are performed by municipal governments. They are responsible for determining the

amount of asbestos located on their premises (usually conducted by physical inventory) updating
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the data in this regard, organizing of dismantling, intermediating in the distribution of funds

allocated for this purpose, educating and informing. Additionally, in accordance with the Asbestos

Removal Program in Poland for Years 2009-2032, the process of asbestos removal is to be

intensified from 2016, which will require more commitment, higher financing and more
partnerships within municipalities (4sbestos Removal Program...: 21).

The purpose of this paper is to evaluate the effectiveness of the system of asbestos removal
which is based on the analysis of organizational solutions, evaluation of regional diversity of
accumulation of asbestos and the dynamics of its removal in Poland. As measurements of the
efficiency of systemic solutions in that area the percentage of removed asbestos-containing
products and the dynamic of asbestos removal compared to its accumulation in particular
voivodships were used. At the same time local conditions relating to the diagnosis and strategies

for asbestos removal were investigated.

2. The organization of the asbestos removal in Poland

In accordance with the provisions of § 10 of the Regulation of the Minister of Economy of 13
December 2010 for the use of products containing asbestos and the treatment of installations or
products containing asbestos (Regulation of the Minister of Economy, 2010) articles containing
asbestos, installations or devices containing asbestos, hard-paved roads containing asbestos waste,
asbestos cement pipes and removed products containing asbestos are equated by physical
inventory. The property owner who is a natural person passes the inventory to a municipality head
or a mayor annually by 31 January. Legal entities submit the information to a province marshal.
According to the Regulation of the Minister of Economy, Labour and Social Policy of 2
April 2004 on the methods and conditions for the safe use and disposal of products containing
asbestos (Regulation of the Minister of Economy, Labour and Social Policy, 2004), the owner,
perpetual usufructuary or property manager (of construction work, industrial plant or other object)
on whose premises asbestos-containing materials are found, checks on the state of these products

in terms of the assessment of the status of these articles!. The person in charge assesses the

! The date of next assessment is determined after scoring, according to the form annexed to that regulation. In the case
of evaluation, for which the sum of points indicated first degree of the urgency it is necessary to prompt replacement
or repair, for the second degree of urgency - a reassessment is required in time of one year, for the third degree of
urgency - a reassessment is required within 5 years.
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condition and the possibility of safe use of products containing asbestos. Later, the person shall
submit the results of this process to the authority in building control.

If the decision to remove the asbestos is made, then the contractor of work who has
appropriate licenses, training and eligibility is chosen. He develops a detailed work plan and reports
his willingness of implementation to the building control authority, the regional Labour
Inspectorate and architecture and construction administration bodies. The work carried out by
dismantling and securing asbestos products, transport, storage and disposal are regulated by
provisions of the ordinance of the ministers of economy, labour and social policy and the
environmental protection and waste management laws.

Current regulations give the possibility of financial support for people who want to remove
asbestos from the area of a real estate. As far as the priorities are concerned, various provincial
funds for environmental protection and water management offer support in funding safe disposal
of products containing asbestos. The form and scope of support, as well as eligibility to apply for
funding varies depending on the rules in each of the provinces. The most crucial element of the
funding process is a fair inventory programme of removing asbestos-containing products
conducted by municipalities and counties. Only then can the money for the people to use be
obtained from environmental protection funds. It is worth mentioning that only works associated
with the removal of asbestos are funded. Financing of new roof covering or elevation is not

included.

3. Accumulation and dynamics of asbestos removal in Poland

About 90% of asbestos in Poland was used to manufacture asbestos cement products. The largest
amount was used in the 70s (it was about 60 thousand tonnes a year). In the following decades,
consumption of asbestos decreased to 50 thousand tonnes a year in the 80s. In the early 90s approx.
30 thousand tonnes a year (Pyssa and Rokita, 2007) were used. In the Programme for removing
asbestos and products containing asbestos implemented on Polish territory in 2002, it was estimated

that there were around The same number defined on the basis of inventory reflected a much lower
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amount of products. It estimated 5.5 million tonnes from which 4.9 million tonnes were located on

the premises of natural persons?. (Fig. 1).

Figure 1. The accumulation of products containing asbestos in Polish provinces by estimated
data and inventory [mln tonnes]
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Source: Author’s own elaboration.

The highest number of products containing asbestos in buildings (by estimates of Asbestos Removal
Program in Poland for Years 2009-2032) were in: Mazovia (2.9 million tonnes), Lublin (2.2
million tonnes), Wielkopolska, 1.6dZz and Podkarpackie Provinces (approx. 1,1 million tonnes). The
result of conducted inventory determined that the greatest accumulation of asbestos occurred in the
Mazovia (0.98 million tonnes), Lubuskie (0.79 million tonnes), Wielkopolska and £.6dz Provinces

(0.58 and 0.50 million tonnes respectively).

2 Inventory data include 93% (2,308) of municipalities for inventory conducted in natural persons and 86% (2,137) of
municipalities for inventory conducted in legal persons (bazaazbestowa.gov.pl).
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According to the estimates the largest quantities of building materials containing asbestos
per inhabitant (ie approx. 1 tonne per person) were in Podlasie and Lublin Provinces. Slightly lower
values were recorded in Mazovia, Swigtokrzyskie and Warmia-Masuria Provinces where was
about 0.5 tonnes per person. According to the data inventory, most asbestos products per person
were in Lublin and Podlasie (approx. 0.35 tonnes) and Swictokrzyskie, Mazovia, £6dz, Kujawy-
Pomerania and Wielkopolska Provinces (approx. 0.2 tonnes per person) (Fig. 2)3.

Summarizing, regularity in the distribution of the accumulation of asbestos in various
regions in Poland can be proven. The highest total accumulation of asbestos occurred in the
provinces of eastern and central Poland and in Wielkopolska Province. The lowest values were
recorded in the provinces located along the western border and in the provinces of Opole, Silesia,

Warmia-Masuria and Pomeriania Provinces.

Figure 2. The amount of asbestos products used as building materials by provinces [in
thousands of tonnes per person]

ponizej 8,00
| 801-14,00
B 14.01-20,00
s 0 100 200 300
B oovyze 20 —— — kT

Source: Author’s own elaboration.

3 Due to the fact that the estimates contained in the Programme of Removing Asbestos and Products Containing
Asbestos Used on Polish Territory was given as of the year 2000, for calculation of the accumulation of asbestos per
capita were used the population figures from 2000. The data of inventory is difficult to point a year the base, because
some municipalities still have not performed this task. Consequently, the population figures also were used from the
year 2000.
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In most regions asbestos is primarily accumulated on properties belonging to natural persons. Only
in Silesia, Opole, Lower Silesia and Wielkopolska Provinces between 40 and 23% of asbestos is
located on properties belonging to legal entities. The lowest percentage, between 2 to 5%, is in
Swietokrzyskie, Podlasie, Podkarpacie, Lublin and Mazovia Provinces?. In terms of financial
incentives and organizational support, local government units do not have possibility to influence
the activities carried out by legal entities. Thus, most of the data on the removed asbestos applies
to the property belonging to natural persons.
The largest proportion of the asbestos disposed of in relation to inventory results occurs in
Lower Silesia Province (32% of asbestos has been already neutralized). More than 10% of
accumulated asbestos neutralized in Matopolska Province (12.3%). In the following provinces the
proportions are lower and constitute less than 10%. In Lubuskie, Opole, West Pomerania, Silesia
and Podkarpacie Provinces they fluctuated between 5.9 and 8.9%. In other provinces the
proportions averaged between 1 and 4.7%. By the end of 2014 the smallest amount of removed

asbestos was recorded in £.6dz Province with only 1% (Fig. 3).

Figure 3. The percentage of removed asbestos-containing products in the provinces [%)]
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Source: Author’s own elaboration.

4 These figures are not final, because in some regions the inventory is not fully conducted.
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The analysis of the dynamics of asbestos removal in different regions can be also based on the data
from the National Fund for Environmental Protection and Water Management. Since 2011 this
institution grants funds to remove asbestos from municipalities. Over the last five years the
program has helped in removing a total of over 300 thousand tonnes of asbestos. More than 56
million PLN was designated for that purpose. The funding has risen from 8 million PLN in 2011
to more than 17 million PLN in 2013 and 2014. Most asbestos products removed from the area of
Podlasie, Mazovia and Lublin Provinces (more than 30 thousand tonnes), while the least from the
area of Silesia, £.6dZz and Lower Silesia (5 to 10 thousand tonnes) (Fig. 4). Provinces which
systematically increased the amount of disposal of asbestos in 2011-2014 are: Lower Silesia,
Lubuskie, Opole, Silesia, Wielkopolska and Kujawy-Pomerania as well as Warmia-Masuria where,
in the case of the last two, annual dynamics of growth was the greatest. The lowest funds are
obtained by £0dz and Mazovia Provinces. As a result, they remove asbestos the least effectively

and during the period of 2011-2015 they had not requested any national funds for that purpose.

Figure 4. The amount of asbestos disposed of in 2011-2015 in particular provinces
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Source: Author’s own elaboration.
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4. Factors differentiating the dynamics of asbestos removal in Poland and assessment of
organizational solutions in this area

So far, there is no broader diagnosis of the influence of socio-economic factors on the rate of
removal of asbestos in Poland and there have not been made any attempts to assess any
organizational solutions in this regard. However, the rate of removal of asbestos in each province
certainly derives from historical factors which result in differentiations in the accumulation of
asbestos. Close dependencies in this area occur between: the amount of accumulated asbestos and
the percentage of agricultural land in the region, the number of people employed in agriculture,
average wage levels and the location of factories using asbestos, which are primarily plants
producing asbestos products for the building industry.

In the case of the first three factors, Pearson correlation coefficient between a variable and
the amount of accumulated asbestos in the provinces is at a level of 0.55 to 0.71. This indicates
strong relationship. With regard to the plants that used asbestos in production, the manufacturing
of products for the building industry mainly corrugated sheets, flat and ridge tiles, showed a strong
correlation between the number in the region, the type and scale of the business, and the amount

of accumulated asbestos in the region (Tab. 1).
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Table 1. Location of plants that used asbestos in production, including the manufacture of
products for the construction industry and the accumulation of asbestos in thousands tonnes

Amount of accumulated
. . asbestos in region
No. Province City* (inventory)[thofsands
tonnes|
. Marki, Malkinia, Konstancin-Jeziorna,
I Mazovia Wierzbica, Sochaczew** 983,94
5 Lower Silesia Gryfow Slqski, Pilchowice, Wroctaw, 140,46
Lubawka
3. Lubelskie Lublin, Konskowola, Parczew 791,41
4. Pomerania Gdansk, Lapino 175,77
5. Silesia Ogrodzieniec, Trzebinia 233,49
6. Wielkopolska Jarocin, Trzemeszno 580,94
7. Matopolska Szczucin 280,89
8. Kujawy-Pomerania Wioclawek 375,58
9. Lodz Lodz 502,42
10. | Podlaskie Zelechy 400,97

* Additionally in annexes mentioned plants in Pruszkow, Wtoctawek, Sokotka, Sandomierz and Katowice
indicating that in these plants were not manufactured products containing asbestos.
** Bold names indicate locations in which were manufactured asbestos products used in construction

Source: Authors’ own elaboration.

An interesting dependence exists for the characteristics based on the level of social development.
For example, for education measured by the participation of students in universities and civil
society measured by turnout in elections. For most regions they show the inverse relationship: the
higher the value of these variables, the slower dynamics of asbestos removal. The following data
allows to conclude statements that both the nature of the region's economy and the level of welfare
of the residents are closely related to the amount and rate of removal of asbestos, whereas
citizenship and education do not show dependence in this instance”.

It is also important to attempt to assess the effectiveness of the system of asbestos removal.
The current level of implementation of the objectives of the National Programme of Asbestos
Removal is insufficient. The average degree of advancement, measured by the percentage of
asbestos removed, is approx. 7% (end of 2014). If the assumed deadlines are about to be kept, the
advancement should be at the level of approx. 30%. Hereinafter, not all municipalities in the

country have made the expected inventory. Only four provinces: Lubuskie, West Pomerania,

5 Although voter turnout in Poland, however strongly linked to the social structure, is characterized by high instability,
so it is quite labile factor, whose impact is difficult to conclude (Czes$nik, 2009).
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Warmia-Masuria and Lublin conducted an inventory in all municipalities. In comparison,

Swigtokrzyskie, Lower Silesia and £.6dz it was less than 95% (Tab. 2).

Table 2. Percentage of municipalities that have made an inventory of asbestos and asbestos-
containing products in the area of particular province [%]

. Percentage of municipalities that
No. Province .
have made an inventory [%]

1. Lublin 100
2. |Lubuskie 100
3. | Warmia-Masuria 100
4. | West Pomerania 100
5. |Mazovia 99,4
6. | Podlasie 99,2
7. | Wielkopolska 99,1
8. | Kujawy-Pomerania 98,6
9. | Opole 98,6
10. |Silesia 98,2
I1. |Pomerania 97,6
12. | Matopolska 96,7
13. | Podkarpacie 95,6
14. | Swietokrzyskie 94,1
15. | Lower Silesia 92,9
16. |Lodz 92,1

Source: Authors’ own elaboration.

The inventory does not equate to an effective implementation of tasks related to asbestos removal
from the municipalities. On the basis of its findings a communal program of removing asbestos
must be made. What is more, municipalities have to systematically perform an update. Each
municipality is required to upgrade the current information on removed asbestos from its land in
the national database bazaazbestowa.gov.pl. Due to complicated procedures for the preparation of
information on asbestos-containing products such as: different types of documents, different legal
forms of the property owner as well as various different entities the documents should be submitted.
The lack of specific guidelines on how to carry out an inventory and financial barriers act as a
restraint to finding solutions to the issue of asbestos and its removal. Ownerships such as natural

persons often have no awareness of the responsibility they have due to the presence of asbestos on
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their property. Inefficiency of asbestos removal processes exists because of the need to incur large
capital expenditures associated with the building of new roofing.

In terms of systemic solutions, there are no effective tools for monitoring and control of the
programmes advancement (such as national and local levels). Adjusting aid does not operate as
well. Although the government document from 2009 states that from 2016 the activities related to
the removal of asbestos from the area of property should be reinforced, but there's been neither an
additional formal and legal framework for these regulation, nor a significant modernization of the
system of financial support made. It appears that, apart from the ambiguity of systemic solutions,
the main barrier is the limited financial capabilities of natural persons.

Funding the dismantling of the roofing is an insufficient incentive to remove asbestos from
the area of the property, even when 100% of the investment is funded. The necessity of installing
anew roof exceeds the cost of dismantling of the old roof therefore it is a big expense for individual
households in rural areas, where asbestos roofing is used not only for residential houses but also
for the farm buildings where the surface of the roof is large.

The organization of the system of financial support may give rise to doubts. It can take the
form of grants, loans and credits. The following institutions are indicated as sources of financing
the removal of asbestos: state budget funds at the disposal of the Minister of Economy, own funds
of the owners of buildings, own funds of private investors, funds of environmental protection
institutions (The National Fund for Environmental Protection and Water Management and the
provincial environmental protection funds), own funds of governmental units', loans (mainly
provided by the Bank of Environmental Protection — BOS).

Apart from investments, the total expenditure from institutional budgets, also includes:
support for preparatory activities (preparation of documentation of asbestos removal), support for
the development of municipality, district and provincial programmes of asbestos removal, support
of local training, monitoring the implementation of programmes, assessment of exposure to the
asbestos, health care as well as education and information activities. As a result, funds allocated
for the implementation of activities are dedicated for various purposes and are transferred in
different forms. Individual institutions should remain in close co-operation in the implementation
of projects, the distribution of financial resources, training, information and promotional

campaigns (Pietrzak 2014).
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Potential beneficiaries do not, however, have full information about the possibility of
obtaining funds for the planned activities. Choosing the correct recipient of the application for
asbestos removal can be problematic, whether it is right to enquire to the commune office, district
governor's office, or perhaps the provincial environmental protection fund. In fact, the money
circulates among the institutions and problematically, the holder of the funds is not always the
entity which receives or deals with requests. The support is also not constant over time — some
regions did not take part in all editions of the funding programme. As a result, planning of
investment by potential beneficiaries may be subject to a high degree of uncertainty regarding the

ability to obtain financing in the future, its terms of conditions and amounts.

4. Conclusion

Both the accumulation of asbestos and the dynamics of its removal in the regions are varied. In this
instance, the issue of full identification of the factors influencing the rate of removal of asbestos
by individuals seems to be particularly important. The asbestos should be completely removed
from Polish territory by 2032. The process of its removal and the management of waste should be
done in accordance with legal guidelines.

Therefore, in addition to further systematic funding of the activities undertaken i.e.
education and organizational support for natural persons, better organization and coordination of
system processes on a regional and national level should be obtained. Available inventory tools
and the database maintained to supervise the actions taken are not fully effective. The data collected
through them is significantly different from the estimates established in strategies. Data generated
on the basis of the statistics are also not consistent. In addition, the possibility of support for
individual recipients is inherently uncertain and involves their own participation, which is the

biggest obstacle in the process of cleansing the country from asbestos.
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Efektywnos¢ rozwiqzan systemowych w zakresie usuwania azbestu w Polsce
— stan i perspektywy

Streszczenie

W artykule dokonano skroconej diagnozy w zakresie w zakresie wptywu czynnikow spoteczno-
gospodarczych 1 organizacyjnych na tempo usuwania azbestu w Polsce. Zaprezentowano
podstawowe dane statystyczne dotyczace nagromadzenia i tempa usuwania azbestu z terytorium
kraju oraz podjeto probe wskazania przyczyn wystepujacych prawidtowosci w tym zakresie.
Dodatkowo zaprezentowano najwazniejsze informacje dotyczace rozwigzan systemowych w
zakresie usuwania azbestu i dokonano oceny efektywnosci funkcjonujgcego systemu. Wykazano
niewystraczajace zaawansowanie realizacji strategii krajowych w tym obszarze oraz niska
efektywnos¢ rozwigzan systemowych w tym zakresie.

Stowa kluczowe: azbest, usuwanie azbestu, efektywnos¢, rozwigzania systemowe, Polska, regiony
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