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Abstract: The article presents modern international approaches to public participation in Sustainable
Transport System planning. It discusses the causes of social conflicts during the implementation
of transport infrastructure projects using the example of implementation of several Polish strategic
road infrastructure projects. It provides the assessment of the form, scope, and scale of stakeholders’
involvement in the decision-making process. Among mitigation measures, the authors propose a
model solution based on a comprehensive approach to public participation in road infrastructure
planning in smart cities and smart villages within a Sustainable Transport System. The proposed
idea involves a model of multi-criteria spatial analysis using the analytic hierarchy process (AHP)
developed in the geographical information systems (GIS) environment, which—apart from technical-
functional, environmental, cultural, economic, financial, and social criteria—also encompasses
preferences expressed by local community representatives. The model includes eight stages of
public participation in the decision-making process, involving all the rungs of a ladder of citizen
participation. The presented solution departs from typical social participation methods used in road
infrastructure planning processes.

Keywords: Sustainable Transport System; public participation; model; multi-criteria analyses; GIS;
smart cities and smart villages

1. Introduction

Transport infrastructure projects are perceived as catalysts for regions’ competitiveness
and as contributing to permanent economic growth in cities and villages [1–3]. This is
especially true for transport infrastructure, including land transport infrastructure such as
railroads and roads, bridges, tunnels, roundabouts, cycleways, etc., of smart cities and smart
villages within a Sustainable Transport System [4,5]. The issues of sustainable development
in transport, and reduction of transport’s negative impact on the climate, human health,
and biological diversity, have long been of interest to scientists [6–9], particularly focusing
on the application of spatial modelling tools, such as geographical information systems and
decision support systems [10,11]. Appropriate activities are also undertaken in the scope of
sustainable development, as well as energy engineering and water management.

Transportation, water supply, and energy-related assets are part of the so-called “criti-
cal infrastructures” in that they provide essential services for the economy and functioning
of society [12]. All procedures related to their development should therefore constitute con-
scious and planned effort, corresponding with environmental sustainability visions, and be
reflected in a rational spatial planning [13–16] and sustainable land management [17,18].
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Transport is shown to have an important role in sustainable growth of cities and vil-
lages [19,20]. Developing, modernising, or reconstructing the road network in a way that
reflects the vision and the needs of its users but also the need to protect the environment
must be a part of such sustainable growth [21,22]. Development and modernisation of
transport infrastructure, its maintenance, and operation, remain main public policy chal-
lenges for the coming years in Poland. The development policy currently implemented in
Poland is based on several strategic documents and government programmes:

• Poland 2030. The third wave of modernity. Long-term National Development Strategy;
• National Regional Development Strategy 2010–2020: Regions, Cities, Rural Areas;
• Transport Development Strategy up to 2020 (with a prospect until 2030).

The planned development of road infrastructure in Poland concerns national, regional,
and local road infrastructure.

The transport infrastructure projects, however, are implemented in a specific envi-
ronment, amongst a specific local community. This may be a source of conflicts, usually
resulting from a NIMBY (not in my back yard) attitude. Such an attitude is manifested
by residents of a given area objecting to a potential location of a transport infrastructure
project, which they perceive as bothersome, in direct vicinity of their place of residence.
At the same time, they express approval for the implementation of this type of investment
project, but in a different location [21–23]. The subject of the objections is therefore not the
facility itself, but its location and the related threats. The phenomenon accompanies the
process of siting of various infrastructure projects, including: windfarms [23–25], waste fa-
cilities [26,27], biogas plants [28], factory farms [29], and many others. Such projects are
all of local character, and usually generate costs for the local communities, whereas the
benefits are generally on the collective level. In the case of civil engineering and utilities
infrastructure projects, the spatial range of their effect is much larger. It results from the
linear nature of such infrastructure, and therefore the impact of its routing on a large
number of land properties. This particularly concerns roads [30–32]. Cartographic docu-
ments in Poland and in the other European countries do not obligatorily show the legally
imposed limitations of the rights of owners to use their property [33]. In addition, the
provisions of the Polish Special Act on Public Road Investment Projects allow agricultural
land to be taken out of production for highway projects in spite of public opposition.
Siting of infrastructure should be preceded by an open dialogue with all stakeholders
(i.e., residents, owners of land properties, ecological organisations, NGOs, entrepreneurs,
investors, and representatives of authorities). Such dialogue is a manifestation of a func-
tioning mature democracy, and enables obtaining knowledge from different sources and
from different perspectives. One of the most important parties of the dialogue is the local
community. Residents, directly affected by the impact of infrastructure, are usually the best
experts on issues concerning their place of residence. Therefore, their opinion should be
binding in making project-related decisions [34].

Although formally, pursuant to the applicable statutory law, in Poland the participa-
tion of citizens in the decision-making process regarding the siting of infrastructure projects
is guaranteed, it does not always work effectively in practice, particularly during the stage
of planning and siting of the infrastructure. This particularly concerns strategic public
purpose projects. Residents frequently feel disregarded in the process of infrastructure
siting, and have the feeling of injustice [35]. This leads to protests and social conflicts. Faced
with unwanted infrastructure plans, they unite to defend their common good, namely, their
living space. Positive aspects include the integration of local community, development and
stabilisation of social capital, promotion of local leaders, and increase in participation in
public life [36].

Road transport in cities is one of the main sources of air and noise pollution; therefore,
a Smart City requires alternative modes of transport and alternative transit routes in line
with the concept of sustainable urban transport [37]. The Sustainable Development Goals
require cities to work towards transit-oriented development, as it has a positive impact
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on reducing emissions [38]. The most complete analysis is based on spatial data and the
easiest way to implement it is to use GIS tools [39].

This article includes a literature review with focus on the tools and techniques enabling
participation of local communities in the planning of transport infrastructure projects.
It sets the background for conflicts arising in Poland in connection with the implementation
of road construction projects and shows the deficiencies of approaches used in Poland
and Europe. The article then discusses the possibilities of increasing the scope of local
participation in decision-making processes related to implementing road construction
projects. Furthermore, it proposes a model solution representing a comprehensive approach
to public participation in planning of infrastructure. The concept of the model is based
on the method of e-participation and on the multi-criteria analysis using geographical
information systems. The proposed solution is a shift from the typical project solutions
implemented in Poland, as it enables a multi-directional exchange of information between
the stakeholders (the residents and the local authorities/investor), as well as identification
and minimisation of socio-spatial conflicts as a result of a genuine participation of a local
community in decision-making. The proposed solution is a combination of good practices
from Poland and Europe. Due to the unique nature of each transport infrastructure project,
and of the local context and needs, the model is characterised by flexibility, which allows it
to be used in various legal, social, and spatial settings.

2. Materials and Methods

According to case study theory [40], detailed evidence is to be provided by longer case
studies whereas the purpose of short case studies is to illustrate the underlying explanatory
logic. Therefore, we have described in detail a case of the S16 road project, lasting 10 years,
and several shorter ones. A modern smart city is defined in a multifaceted way based on
its basic components ranging from technical infrastructure to social capital systems, hence
the need for smart cities to use online platforms for communication and collaboration with
citizens [41]. Within the European Union, in accordance with the INSPIRE directive, lo-
cal GIS (geoportals) with the function of communication with citizens are used to accelerate
the process of data modeling with social participation [42]. This approach blends with the
strategic principles of multidimensional components of a smart city relating to the three
main dimensions: technology, people, and institutions [43].

The concept of the model is based on the principles of the citizen e-participation
method [44] and the multi-criteria analysis using geographic information systems. In this
case, the use of e-participation encourages engagement from a greater number of citizens
than conventional forms of consultation, which stems from the lack of temporal and spatial
constraints that these solutions entail. Citing Poorazizi, Steiniger, and Hunter [45], the
development of participatory technologies based on GIS systems facilitates the creation
of new generation of bottom-up public participatory GIS (PPGIS) platforms that contain
content generated by users in a spatial data infrastructure.

The key element of the model is developing a hierarchy of goals at the beginning.
This is especially important for group decision making, as it ensures a structured debate
and facilitates arriving at consensus (or forging a compromise). A hierarchy of goals is a key
element of many multi-criteria analyses, including the analytic hierarchy process (AHP)
(whose stages and mathematical foundations were presented in numerous publications by
Thomas L. Saaty) [46–48], often applied in geographical information systems [49].

The AHP method is based on the assumption that the majority of complex decision-
making problems can be broken down and presented in the form of a hierarchical tree
(hierarchical structure). The structure of the AHP model includes several levels. The highest
level represents the primary goal of the decision-making process. The implementation of
the goal is determined by the criteria located on the lower levels. These, in turn, depend on
the corresponding sub-criteria (factors). The bottom level represents decision alternatives
that are ordered from the most to the least preferred to facilitate making of the decision
on selecting one of them. This relatively simple hierarchy can be expanded. Intermediary
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stages can be introduced, such as auxiliary (subordinate) goals, or groups of decision-
makers with different preferences—in this manner the obtained result will also depend
on the value of judgements involved in the decision-making process. This helps avoiding
difficulties noted by Benjamin Franklin in his famous letter addressed in 1772 to the well-
known English chemist philosopher Joseph Priestley: “when these difficult cases occur,
they are difficult chiefly because while we have them under consideration all the reasons
pro and con are not present to the mind at the same time” [50].

The AHP method applied together with GIS software has an evident spatial aspect,
manifested both in the defined goal (related to spatial planning) and in the set of criteria
(referring to various aspects of space) and spatial data for implementation of the criteria.
It covers steps related to determining usefulness of a plot of land for a particular purpose,
including the designation of the best location [51] and tasks involving comparison of
specific alternatives for the purpose of selecting the best, e.g., the best route for a road
development [52].

A literature review [52–59] shows a significant role of multi-criteria spatial analyses in
decision-making processes in a variety of fields. Multi-criteria analyses supporting decision
making are methods of structuring a decision problem [53]. They can be used to identify
and minimise potential spatial conflicts at an early stage of planning [60]. In most general
terms, spatial analyses that consider a set of criteria in decision making may be understood
as a process of combining and processing geographic input data corresponding to the
criteria to create a decisions map [61–64]. These analyses enable not only the values of
individual criteria to be considered but also the decision-makers’ preferences towards
individual sets of criteria. Thus, the result is dependent not only on the spatial distribution
of values of criteria under consideration but also on the value of judgements included in the
decision-making process [65–67]. This is why multi-criteria analyses find a wide application
in defining optimal locations for infrastructure investment projects where the social and
environmental factors, with their characteristically large number of interrelationships and
interactions, have a key impact on the decision-making process [34,68,69].

The design works schedule is presented in Figure 1, broken down into stages. The de-
sign works schedule for a road construction project divided into investment process work
and information activities with detailed description is presented in Table 1.

Figure 1. Road construction design works schedule.
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Table 1. Detailed road construction design works schedule.

Ref. No. Investment Preparation Stage Stage Description

In
ve

st
m

en
tp

ro
ce

ss

1. Corridor Study

- is not mandatory
- determines the location of the roadway (corridor) taking into account the regional and

local geographic, natural, and social conditions,
- serves as a preliminary assessment of investment profitability for the Investor

- determines route alternatives on maps at a scale of 1:25,000,
- eliminates the technically unrealistic, unsafe, economically questionable solutions or

solutions which are the least favourable from the natural and social point of view,
- is prepared taking into the account the opinion of local authorities, but without

participation of the public.

2. Technical, Economic,
and Environmental Study

- is obligatory when the type of investment requires several different route alternatives,
- is the analysis of potential route alternatives on maps at a scale of 1:5000 aimed at finding

the optimal route,
- determines the material and financial scope of the project and its efficiency,

- presents in detail the routing of individual alternatives (on the basis of the analysis of
alternative routes and the opinions received) and determines the types and basic technical

parameters of facilities to be constructed,
- provides information for preliminary investor’s decision,

- determines the potential timeline for the execution of the investment,
- facilitates obtaining the decision on environmental conditions,

- opinions and conclusions on the design solutions are collected and a report is prepared
with opinions of the public, possibilities and difficulties of their implementation,

- local governments provide written opinions on the route alternatives.

2.1 Environmental Impact
Assessment Report

- is prepared obligatorily as the basis for the application for the decision on
environmental conditions,

- the body appointed to issue the decision examines whether the route indicated by the
investor as the scenario to be executed has been properly assessed and whether it will not

cause negative environmental impact at the stage of execution, exploitation,
and decommissioning,

- should include assessment of at least one alternative option (the so-called optimal
alternative option),

- for investments in motorways and expressways, an annual wildlife stocktaking exercise
is obligatory.

3.
Decision on environmental

conditions (the environmental
decision)

- is issued before submitting the application for the building permit,
- specifies the conditions that the investor should meet in order to be allowed to implement

the investment according to the investor’s recommended scenario,
- defines the boundaries of the area on which the investment may be located,

- if the investment, in the scenario indicated by the investor, will have a negative impact on
the environment, the authority refuses to issue the environmental decision.

3.1 Public Consultation
- ensures public participation in administrative proceedings regarding the issuance of the

environmental decision,
- is mandatory.

4. Program Concept

- is not obligatory,
- the scope of this study is a technical design, including, inter alia, the design of the road

system, made on a map at a scale of at least 1:1000,
- is performed after obtaining the environmental decision for the scenario to

be implemented,
- this study is a part of the description of the subject of the contract for construction works,

- specifies technical solutions for the road scenario to be implemented supported by
geological research,

- during the development of the Program Concept, information meetings are also
organized, however, it is not required by law to gather the opinions of residents on the

proposed technical solutions, such as the access and transport connection services to and
from the construction site,

- the documentation is corrected according to the public’s comments, however, the technical
solutions cannot go beyond the limits indicated in the environmental decision.

5. Construction Design/Executive
Design

- Construction Design is a study required as an attachment to the application for a building
permit or a permit for implementation of a road investment,

- Executive Design is a study including technological details of the Construction Design,
enabling construction of a road section,

- In the course of developing the Executive Design, it is possible to hold meetings with
residents in order to discuss proposed solutions to technical or engineering problems.

6
Decision on a permit for

implementation of a road
investment

- is a procedure that precedes the commencement of construction works.

6.1.

Environmental Impact
Assessment Report for the

project carried out as part of the
environmental impact

reassessment

- is performed at the request of the investor or at the request of the authority,
- the reassessment Report evaluates the compliance of the design solutions included in the

Construction Design with the conditions imposed by the environmental decision,
- The reassessment Report is subject to public review,

- the party responsible for public participation is the voivode (regional governor)
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Table 1. Cont.

Ref. No. Investment Preparation Stage Stage Description

O
ut

re
ac

h
ac

ti
vi

ti
es

1 Information posted on
the internet

https://www.gddkia.gov.pl/ (access 20 May 2021)
https://www.gddkia.gov.pl/pl/1077/mapa-stanu-budowy-drog (access 20 May 2021)

https://twitter.com/gddkia (access 20 May 2021)
https://www.facebook.com/gddkia (access 20 May 2021)

- websites dedicated to individual investments

2 Information meetings

Information meetings are aimed at informing the public about the investment project at the
stage at which legitimate requests for design changes can still be introduced into the

documentation. At the meetings and after the meetings, applications requests for
correction of design solutions are collected.

3 Press releases Published in the local press, in particular before information meetings, in order to inform
about the investment project and about the date of information meetings.

4 Flyers
Flyers with brief information about the investment project distributed at information
meetings, sent to municipalities, displayed at the Branch Office, distributed at other

investment projects-related meetings.

Source: Own elaboration based on data from the General Directorate for National Roads and Motorways in Olsztyn.

3. Public Participation in Planning of Road Infrastructure Projects
3.1. Literature Analysis

Managing investment projects in a manner that accommodates the participatory ap-
proach can help achieve a number of measurable benefits in the form of: (1) improved
quality of decisions, (2) reduced costs and delays in the implementation of work, and (3)
increased credibility and legitimacy of public authorities [70]. The degree of social in-
volvement in spatial planning is most often illustrated by Arnstein’s metaphor of a ‘ladder
of citizen participation’ [71]. Arnstein distinguishes eight levels of public participation.
The first two, i.e., (1) manipulation and (2) therapy are collec tively referred to as ‘non-
participation’. Their goal is not to enable people to participate in participatory processes,
but to enable power holders to educate the participants. The next three levels, i.e., (3) in-
forming, (4) consultation, and (5) placation constitute a form of ‘tokenism’ that allows
have-nots to hear and have a voice and to give advice, but without the right to decide.
Higher on the ladder are the levels of civic empowerment with the increasing decision-
making power. Level 6 is partnership (6) that enables the public to negotiate and encourages
dialogue with the authorities. The highest rungs of the ladder include: (7) delegated power
and (8) citizen control, corresponding to a situation where minorities retain a majority
vote in decision-making or have full decision-making power. The highest rungs of the
ladder, therefore, correspond to cooperation and co-decision. Cooperation ensures that
the inhabitants participate in the discussion as one of the parties, i.e., it gives them the
possibility to convince other participants of the preferred solutions. The local community is
actively involved in the decision-making process, which creates neighbourly ties and makes
the whole process more sustainable and effective. The highest level of civic participation,
however, is shared decision making, as it entails full partnership between the authorities
and the inhabitants, which consists in delegating to the society certain competences (but
also responsibilities) concerning the actions and decisions taken. Thus, citizens have a real
impact on the planned activities that (directly or indirectly) concern them.

The extent to which the processes of public participation in spatial planning and tech-
nical infrastructure projects are subject to regulation varies from country to country [72].
In addition to participation defined by statute, non-statutory participatory techniques
are also recommended in spatial planning as long as they are not contrary to the law.
Departure from the statutory minimum and transitioning to a model of action based on a
genuine dialogue and participation seem to be the right direction for change in the manner
that important investment projects are conducted, the direction that enables growth of
social capital. If participants experience real interaction and exchange of experiences,
and their time and energy prove to be truly useful, the level of their engagement increases.
This trend, covering a very large number of countries on different continents, includ-
ing Western Europe, parts of South and North America, as well as Australia and New
Zealand [66], has been initiated or strengthened by international communities such as the

https://www.gddkia.gov.pl/
https://www.gddkia.gov.pl/pl/1077/mapa-stanu-budowy-drog
https://twitter.com/gddkia
https://www.facebook.com/gddkia
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European Union [73]. When it comes to newly designed technical infrastructure invest-
ments, the choice of participatory techniques is very important. This choice should offer the
possibility of confronting different views, getting to know the local context, and identifying
potential conflicts.

Techniques used in public participation can be divided into three main groups [74]:
(1) studies, (2) debates, (3) workshops, with an additional group of mixed techniques that
combine the techniques presented in the three main groups noted in Table 2.

Table 2. Summary of techniques used in participatory activities.

Summary of Techniques Used in Participatory Activities

Studies

Quantitative methods:
- questionnaire survey

- geo-questionnaire
Qualitative methods:

- qualitative interview
- research walk

- urban prototyping

Debates - open meeting
- literary café

Workshops
- Future City Game
- Planning for Real®

- participatory planning

Mixed techniques

- citizens’ panel
- deliberative poll®

- action research (participatory assessment)
- sentimental map

- World Café
- citizens jury

- discussion game
- Charette™

Source: Study [74].

Each of the proposed techniques has different applications and allows for the achieve-
ment of different goals, such as: diagnosis of needs, exchange of knowledge and experience,
problem-solving, decision making, creating action plans, creating innovative solutions,
project appraisal, conflict resolution, and education. Comprehensive participation usually
requires the use of several techniques.

The appropriate choice of techniques depends on, among other things: intended goal,
stage of the procedure, target group of participants, time of implementation, available
resources, requirements for implementation, and level of difficulty of implementation.

Mixed techniques are often used in integrated rural development projects, in par-
ticular by a working group meeting on a regular basis that elaborates recommendations
and specific solutions for a given subject matter. The Bavarian Schools for Rural and
Agricultural Development, established in Bavaria in order to support educational activities
in the field of rural development [75], have extensive experience in this field. These schools
offer one-day or multi-day seminars. The seminars are often town- or project-specific,
as agreed with the stakeholder group, and are conducted for working groups dealing
with various topics related to rural development (e.g., nature and landscape conservation,
cultural heritage, and village renewal) [76].

The members of the group are selected from among rural residents and experts
working for the company preparing the area development plan who are invited to the
group. The group usually works on the results of a prior problem diagnosis exercise.
The model manner of implementation of this technique involves setting the goal for
the work of individual teams, as well as their regular assessment. The final shape of
the solutions proposed by the group is verified by the local authorities. The working
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group is monitored at the stage of work on a specific concept of spatial development [65].
In many cases, modern technologies support the process of public participation. Hansen
and Prosperi [77] described how the simple idea of a ladder of citizen participation is
being developed into more advanced structures that account for the level of power in the
decision-making process [78], the level of access to information, and the level of interaction
(e-participation), among other factors. E-participation in spatial planning builds on the
opportunities offered by the Internet and geographical information systems. Examples of
the use of e-participation can be found in Hanzl [79,80], among other studies. Using the
opportunities provided by modern information technology can make it easier to ‘climb up’
the ladder of citizen participation. The use of geospatial technologies for public sharing on
planned land development results from the obligation to include this type of information
in the country’s spatial information infrastructure, in accordance with the provisions of the
INSPIRE Directive [81].

The authorities responsible for implementing legal regulations are required by statute
to consider the opinions of stakeholders [82]. Poland is bound by the provisions of the
Aarhus Convention (the Convention on Access to Information, Public Participation in
Decision-making and Access to Justice in Environmental Matters) as it ratified the Conven-
tion in 2001, upon the approval of the Polish Parliament, and because of its membership
in the European Union. The Polish legal system is based on a hierarchy of the sources
of law with the primacy of the Constitution of the Republic of Poland [83], followed by
international agreements ratified with consent of the Parliament granted by way of statute,
and then the national statutory law, such as the following national statutory acts:

(1) the Act of 14 June 1960 The Code of Administrative Procedure [44],
(2) the Act of 3 October 2008 on Providing Information on the Environment and En-

vironmental Protection, Public Participation in Environmental Protection and on
Environmental Impact Assessment [84],

(3) the Act of 27 March 2003 on Spatial Planning and Management [85] should always
be interpreted in accordance with the Aarhus Convention and in the case of any
discrepancy between the statutory provisions and the Convention, the Convention
provisions shall prevail.

The statutory law provides for a decision on environmental conditions (decyzja o
środowiskowych uwarunkowaniach, DŚU), the so-called environmental decision, to be
issued for road and utilities infrastructure projects. The decision has impact on the routing
of such projects [85]. The public concerned may influence the provisions of the environ-
mental decision by taking part in the decision-making process, submitting opinions and
comments on the planned project, and using their right of appeal. Obtaining the environ-
mental decision is the first stage in the procedure for applying for administrative decisions
such as the decision on the location of a public purpose investment project (decyzja o
ustaleniu lokalizacji inwestycji celu publicznego, decyzja ULICP) or a decision granting the
building permit (decyzja o pozwoleniu na budowę, DPB). The obligatory component of
a procedure for a strategic environmental assessment (SEA), as well as an environmental
impact assessment (EIA), is public participation. It is required for each investment plan to
be included in the land-use planning documents [85]. This entails the adoption of a local
land development plan (miejscowy plan zagospodarowania przestrzennego, MPZP) or (if
no plan is adopted or if it is not required to draw up such plan) issuing a land develop-
ment decision (decyzja o warunkach zabudowy, WZ) or, if applicable, a decision on the
location of a public purpose investment project. Public participation in the spatial planning
process in Poland is guaranteed by statute [44,84,85]. At the stage of the work on planning
documents and, additionally, in the case of investments with significant impact on the
environment, at the stage of the environmental decision procedure, the stakeholders may
influence the procedure in a formal manner by submitting comments, requests, appeals,
and complaints against non-final decisions or in an informal manner by exerting influence
on the authority issuing the decision or on the investor. The decision-making flow chart
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showing key stages that enable blocking of a transport infrastructure project as a result of
active participation of the local community is presented in Figure 2.

Figure 2. The influence of the local community on the decision-making process in Poland depending on the necessity of (I)
adopting (or amending) the local land development plan and/or (II) issuing the environmental decision. Source: Own
elaboration based on [86].

Accession of Poland to the European Union in 2004 and the resulting inflow of EU
funds was a significant factor of intensification of investment processes throughout Poland.
It began the necessary modernisation and development of infrastructure with a view to
adapting it to EU standards. The transport infrastructure projects, however, have frequently
met with opposition from local communities displaying NIMBY attitudes. The objections
were directed not so much against the planned facility itself as against its location and
the threats involved [87]. Opposing attitudes of local communities towards the planned
projects could be a manifestation of: (1) the residents’ suspicions concerning the investor’s
motivations [88], (2) their feeling of exclusion from the decision-making process or of
the “window-dressing” nature of public consultations [89], or (3) the deficit of trust in
authorities and experts [90].

Currently, NIMBY-type conflicts in Poland are an important problem of the local social
and political life and a reflection of a deficient system of spatial planning and management.
The literature on this subject presents this phenomenon in various contexts: (1) the context
of infrastructure siting protests [91], (2) the environmental context [85], (3) the ecological
context [92], (4) the spatial management context [93], and (5) the socio-spatial context [35].
The most frequent source of conflicts are technical infrastructure investment projects
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related to energy production and supply, as well as transport projects, in the case of
which the NIMBY syndrome can have a huge impact on the decision-making process [86].
The parties to the conflict include the residents, opposing the unwanted developments;
the investors, having to deal with the protesting residents; and the authorities. The factors
that contribute to the rise of the NIMBY phenomenon manifesting itself in the opposition
of local communities against transport infrastructure projects in Poland include:

1. Lack of adopted local land development plans:

In the light of the provisions of the Act of 27 March 2003 on Spatial Planning and
Management [85] the land-use planning policies in Poland are implemented mainly at
the level of communes. The basic instrument for shaping the local policies is a study of
conditions and directions of land development of a commune (studium uwarunkowań i
kierunków zagospodarowania przestrzennego gminy, SUiKZPG). Specific tasks foreseen
by the policies are implemented, however, through a local land development plan (miejs-
cowy plan zagospodarowania przestrzennego, MPZP) and, in the absence of such plan,
they are implemented by way of a decision on the location of a public purpose investment
project (decyzja o ustaleniu lokalizacji inwestycji celu publicznego, decyzja ULICP) or a
land development decision (decyzja o warunkach zabudowy, WZ). Only the local land
development plan is the instrument that actually implements the spatial planning policy
of the commune. The plan is an instrument of local law defining the purpose and the
conditions of land development, in accordance with the premises of the study of conditions
and directions of land development of the commune (SUiKZPG), and the provisions of any
policies adopted above the local level. The study itself does not constitute a statutory act,
therefore it is not binding for the commune authorities that may depart from its conditions
when issuing their land development decisions. This constitutes a major weakness of the
Polish spatial planning system. Because it is permitted to carry out construction projects
on areas not covered by land development plans (MPZP), a growing number of spatial
conflicts of a varied nature and range can be observed [94]. The coverage of Poland with
the local land development plans is insufficient and the pace of their adoption is too slow.
By the end of 2017, the coverage was approximately 30.5% [95]. The local land development
plans tend to be fragmented and adopted only for the purpose of implementing specific
projects. The lack of land available for transport infrastructure projects, resulting from
elimination of land reserves that used to be made for important transport infrastructure,
is another significant problem. The origin of this problem dates back to 2003 when the law
was changed, repealing all local land development plans adopted before 1 January 1995.

2. Possibility of expropriation of agricultural land for investment purposes:

Due to its linear nature, transport infrastructure projects often give rise to socio-spatial
conflicts concerning mostly agricultural land. This results from the structure of land use in
Poland. At the end of 2017, agricultural area comprised 60.16% of the total area of Poland,
including 43.76% of arable land [86]. It must also be noted that the structure of Polish
agricultural holdings is very fragmented [34,96,97]. In addition, continuous sprawl of
suburban residential developments onto agricultural land makes it difficult to implement
public purpose investments (such as construction of city bypasses and other roads, as well
as power lines). Planning the location of such developments on areas that have not been
reserved for this purpose in the local spatial development plans gives rise to protests and
social conflicts and results in costly expropriation and compensation procedures. More and
more conflicts emerge as the number of inhabitants and the land-use intensity in such areas
continues to increase [98].

3. Intensive development of technical infrastructure caused by the dynamic economic
growth of Poland:

The continuous social, economic, and technological growth of Poland has entailed the
necessity to provide the inhabitants with services to satisfy their basic need for utilities
infrastructure, such as transmission and distribution lines, and for transport infrastruc-
ture [99]. In addition, investors wish to construct facilities using modern technologies that
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are new to local communities, evoking their (justified or unjustified) concern and giving
rise to protests.

4. Increase in civic awareness:

Since the beginning of the systemic transformation in Poland (1990), citizens have
become increasingly aware of their civic rights, also with regard to implementation of
investment projects. The key legal act in this respect was the Act on Providing Information
on the Environment and Environmental Protection, Public Participation in Environmental
Protection and on Environmental Impact Assessment of 3 October 2008 [84].

5. Attachment to the place of residence:

The attachment to a place is an emotional, positive connection between an individual
and the environment in which they live [100,101]. It is therefore a specific bond between a
person and not only the place, but also the surroundings and the neighbourhood. The place
can be considered from three different aspects [102]: (1) as a location expressed by co-
ordinates, (2) a shape (locale), i.e., type of buildings, existing infrastructure, and nature,
and (3) its meaning (sense of place) understood as a cultural ecosystem service and multi-
dimensional concept involving emotional attachment, satisfaction, and identity [103–105].
Therefore, place attachment can be considered in two dimensions [106]: (1) place iden-
tity and (2) place dependence. Place dependence refers to functional features of a place
that facilitate certain activities and emotional connections [107]. Place identity denotes
how physical and symbolic features of places are embodied in an individual’s sense of
identity [101]. Any actions aimed at disrupting the place, including relocation, physical
landscape change, or changes in spatial development, result in negative social emotions.
Individuals subjected to such processes may deploy coping mechanisms (e.g., resisting
change, re-establishing place meanings, questioning powerful interests) to reduce threats
of disruptions and protect their sense of attachment [108].

3.2. Case Studies

Routing of the S16 road in a section of Mrągowo-Orzysz-Ełk:
In the case of very complex projects, such as linear investments for high class roads like

motorways and expressways, it is extremely difficult to introduce any design changes at
the stage of the administrative proceedings aimed at issuing the decision on environmental
conditions (the environmental decision). All the necessary analyses carried out prior to
the submission of the application for the issuance of the environmental decision, such as,
for example, the annual environmental stock-taking exercise, require the previous stages of
the procedure to be repeated in case of any significant design changes. Therefore, the Branch
of the General Directorate for Roads and Motorways (GDDKIA) in Olsztyn decided to
organize the required information meetings at the early stage of the project. The goal was
to inform the public about the investment project, route alternatives, and design solutions
and to collect opinions of the public on the initially adopted design solutions, as well
as to implement any well-founded comments to the design solutions at the early stage
of the design work. Public participation has its foundation in statutory law [86] and is
ensured by the Regional Directorate for Environmental Protection (RDOŚ) at the stage
of the administrative proceedings for the issue of the environmental decision or by the
Governor as part of the environmental impact assessment.

In the case of the construction of the Mrągowo-Orzysz-Ełk S16 section, the first design
work was performed already in 2007, based on the GDDKiA Order No. 30 of 8 November
2005 under the title “Stages and Composition of Design Documentation for Roads and
Bridges in the Task Preparation Phase”. In 2007 and 2008, an external design company
selected in a tender (Pracownia Projektowo - Konsultingowa Dróg i Mostów) prepared
16 alternatives of the possible routing of the S16road. In 2008, meetings were held in
17 villages located in the vicinity of the proposed alternative DK16 routes, attended by
a total of 316 residents, and an "open day" was organized at the Town Hall in Orzysz,
attended by 30 residents. In 2009, meetings were held in 16 towns along the route planned,



Remote Sens. 2021, 13, 4821 12 of 24

attended by a total of 342 residents. In addition, a website was set up for the project:
www.mragowo-orzysz.pl, accessed on 22 November 2021 (it is no longer active). The local
press published notifications of the information meetings, and of the possibility to submit
opinions during the meetings via the website and by e-mail or in writing to the GDDKiA
branch in Olsztyn, as well as to the road design company. Information leaflets were printed
and distributed to the residents. Comments and opinions could be submitted also on
an internet forum, at www.mragowo-orzysz.pl, accessed on 22 November 2021 and
www.orzysz-elk.pl, accessed on 22 November 2021. The validity of the public comments
was verified by both the GDDKiA staff and the design company. As a result of numerous
protests lodged during information meetings, the General Directorate for National Roads
and Motorways (GDDKiA) decided to analyse additional alternatives, the so-called “social”
alternatives. The General Directorate for National Roads and Motorways, on the basis
of the applications submitted to its Olsztyn Branch with the “social” alternative routes,
announced a tender for the preparation of the Technical-Economic-Environmental Study
(STEŚ) for the new alternatives. As part of the tender, a design company was selected
that, on the basis of social suggestions, laid down the alternative routes as proposed by
the public (provided the appropriate parameters), and then prepared the STEŚ Study for
these alternatives.

Figures 3 and 4 shows alternatives A (in blue), B (in black), and C (in red) of the S16
road route.

Figure 3. Route alternatives for the S16 road developed in 2007–2009. Source GDKKiA.

In 2007–2009, the Technical, Economic and Environmental Study Phase I (STEŚ I)
was carried out, in accordance with the GDDKiA Order of 2005. This study corresponds
in its scope to the Corridor Study (SC). Following this study, the Department of the
Environment of the GDDKiA recommended seven alternatives of the S16 routing for
further analysis. In 2010–2012, the Technical-Economic-Environmental Study-II (STEŚ-II)
was carried out in accordance with the Order of 2005, which according to the Order of 2015
corresponds to the Technical-Economic-Environmental Study (STEŚ) for seven alternatives,
i.e., I, Ia (now C,) II, IIa, III, IV (now A), Iva, and the Environmental Impact Assessment
(EIA) Report. In accordance with the internal procedure of the GDDKiA, the summary of
the EIA stage of the proceedings should take place at the meeting of the Investment Projects
Assessment Team (ZOPI) by a GDDKiA Branch Director. Apart from the employees of
the relevant GDDKiA departments, the representatives of the local authorities and other
stakeholders (e.g., the police, the Road Transport Inspection, the Office for Spatial Planning

www.mragowo-orzysz.pl
www.mragowo-orzysz.pl
www.mragowo-orzysz.pl
www.orzysz-elk.pl
www.orzysz-elk.pl
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of the Warmińsko-Mazurskie Voivodeship) were also invited to the meeting. The Projects
Assessment Team (ZOPI) meeting took place on 11 April 2012. At the meeting, the ZOPI
Team recommended the preferred route alternative to be implemented. After the ZOPI
meeting, the Commission for the Evaluation of Investment Projects (KOPI) of the GDDKIA
convened (as well as the representatives of the relevant GDDKIA Departments and of
the Ministry of Infrastructure, local authorities were also invited to the meeting). KOPI
ultimately recommended a route alternative that was then proposed by the GDDKIA
in the application for the environmental decision as the alternative to be implemented.
The meeting of KOPI took place on 17 September 2013. In the case of the investment in
question, KOPI recommended route alternative IV (i.e., the current route alternative A).
However, due to the fact that the route alternative IV had a significantly negative impact on
the Natura 2000 area, the design solutions for the section that passes through the Mazurska
Ostoja Żółwia Baranowo Natura 2000 area had to be adjusted so as to exclude significant
negative impact of the investment on the Natura 2000 area. In 2013, due to lack of funding,
design work for the investment in question were suspended. In 2017, work resumed for
the three most advantageous route alternatives, which were given new names:

(a) Alternative A—former alternative IV, the alternative recommended by ZOPI and
KOPI.

(b) Alternative B—former alternative V developed in 2015 (in accordance with the find-
ings of KOPI), which aims to bypass the most valuable areas of the Mazurska Ostoja
Żółwia Baranowo Natura 2000 Area.

(c) Alternative C—previously alternative Ia, the most advantageous alternative as it does
not collide with Mazurska Ostoja Żółwia Baranowo Natura 2000 area.

Figure 4. Route alternatives for the DK16 road. Source: Own elaboration based on data from the General Directorate for
National Roads and Motorways in Olsztyn.

At the beginning of April 2020, informational meetings were organized in Mrągowo,
Mikołajki, Orzysz, Ełk, and Ryn. In addition, information leaflets were published, the web-
site http://s16.com.pl/, accessed on 22 November 2021 was launched, and links to the
visualization of the road route alternatives were provided. Together with the University
of Warmia and Mazury, a debate on the planned construction of the S16 expressway was
organized. It was attended by representatives of local government, NGOs, and scientists.
The participants of the debate could put forward arguments both for and against the
construction of the road. The debate was originally scheduled to take place in April 2020 in

http://s16.com.pl/
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Olsztyn, with the participation of approximately 500 people, but due to the coronavirus
pandemic and the restrictions resulting from it, the debate was conducted online. The live
broadcast was watched by nearly 300 people, and approximately 400 comments were
entered in the chat window. After the preparation of the STEŚ-R Stage I with the materials
for the DWA, the Mazurian Road Debate was held on 17 June 2020. On 3 August 2020,
the ZOPI meeting was held, which recommended the implementation of alternative B. On 9
September 2020, a meeting of the Committee of the Regions (KOPI) was held, which also
recommended alternative B. On 22 December 2020, an application was filed for the issue of
the decision on the environmental conditions. Currently, the administrative procedure for
issuing the above-noted decision is in progress. Based on the Road Construction Design
Works Schedule in Table 1 and Figure 1, a time analysis of the design works was performed
to show the duration in months of the subsequent stages of the works. The results are
shown in Table 3.

Table 3. Timetable in months and a schedule of road S16 construction stages.

Ref. No. Investment Preparation Stage Duration in Months

In
ve

st
m

en
tp

ro
ce

ss

1. Corridor Study 1–21

2. Technical, Economic, and Environmental Study 22–41

2.1 Environmental Impact Assessment Report 22–39

3. Decision on environmental conditions 42–47

3.1 Public Consultation 43–45

4. Program Concept 48–67

5. Construction Design / Executive Design 68–81

6 Decision on permission to implement a road
investment 82–88

6.1.
Environmental Impact Assessment Report for the
project carried out as part of the environmental

impact reassessment
77–81

O
ut

re
ac

h
ac

ti
vi

ti
es

1 Information posted on the internet
Websites dedicated to individual investments

1–120
1–114

2 Information meetings 27–33, 55–60

3 Press releases 4–15, 27–33

4 Flyers 4–15, 27–33
Source: Own elaboration based on data from General Directorate for National Roads and Motorways Olsztyn.

Construction of the S7 expressway between Miłomłyn and Olsztynek:
The Programme Concept prepared in 2006 presented two alternatives for the express-

way route through Ostróda. One ran practically along the corridor of the then existing
national road, the other, with better parameters (the one recommended), passed through
undeveloped land, between two parts of a single-family housing estate. The recommended
route, passing through an undeveloped part of the housing estate, allowed planners to
maintain better geometrical parameters of the expressway, with much lower expenditures
on the construction of bridges (shorter structures). During the public consultations carried
out as part of the administrative proceedings for issue of the environmental decision, there
were very considerable protests of the Waldowo residents aimed at blocking the route
alternative that would pass through the settlement. The second alternative, designed
within the framework of the Programme Concept, could not be implemented, as it collided
with a nature monument and came very close to the neighbouring buildings (which did
not fulfil the requirements of of providing a margin for future expansion of the road to the
2 × 3 cross-section). Intense social pressure contributed to looking to another alternative
that would be socially acceptable, the so-called “social” alternative. A new alternative route
was planned out, even more distant from the Waldowo settlement, at a cost of greater inter-
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ference with the shoreline of Pauzeńskie Lake. Despite the more expensive solutions of the
"social" alternative, it was recommended for implementation, obtained the environmental
decision, and finally was built.

Construction of the S7 Nidzica–Napierki expressway in 2007:
The Olsztyn Branch announced a tender for preparation of project documentation

for the construction of the S7 expressway between Nidzica and Napierki. Following the
comments gathered from the local community and the Mayor of Nidzica, it was decided
to design and build two interchanges, Nidzica-North in the area of Litwinki village and
Nidzica-South in the area of Tatary village, instead of one. This was done in order to enable
a bypass to be constructed around Nidzica along DW 545 and DW 604. Moreover, such a
solution provided better opportunities for development of the Nidzica commune thanks to
the creation of well-communicated investment areas along the old route of DK7 between
the Nidzica-North and the Nidzica-South interchanges.

The results of studies recently conducted in Poland have shown the evolution of the
public participation phenomenon [66]. The survey conducted by Grzeszczak [38] among
residents of 200 communes of different sizes (on a sample of 1000 respondents) focused
primarily on detecting the level and the type of community involvement in decision-making
processes. The results of the study for different communes show that only approximately
25% of their residents sought public information, 11% sought clarification, 10% took part in
public consultations, and 10% submitted opinions or suggestions. Only 2.5% of respondents
took part in the work of teams composed of representatives of authorities and residents,
and 1.9% in the work of teams composed only of residents. Considering the commune size
criterion, the greatest willingness to participate in public consultations was declared by
rural inhabitants and the lowest level of involvement in this procedure was declared by
inhabitants of large cities.

This paper proposes to analyse public involvement in transport infrastructure projects
based on the example of two strategic road construction projects in Poland:

(1) The Augustów bypass (first attempt, period of implementation of the project 1996–
2007; second attempt, period of implementation of the project 2007–2014) and

(2) The southern bypass of Grodzisk Mazowiecki and Milanówek—the so-called new
route for the road 719 (start of the project planning at the end of the 1970s, never
implemented).

Regarding the first example, construction of the Augustów Bypass (a section of the
strategic international Via Baltica route between Warsaw and Tallinn) was one of the
most problematic infrastructure projects planned in Poland in the last decade. The route
initially planned for the road would have interfered with the natural environment of the
Rospuda Valley and was the object of a six-year long conflict between the environmentalists,
who protested against the disruption of the natural environment of the area, and the
inhabitants of Augustów, suffering from excessive road traffic noise and air pollution.

Since 1991, the Rospuda Valley has been a protected area. In spite of its strict pro-
tection status, in 1996 the decision was made to construct a bypass road in the vicinity of
the Rospuda River and the unique, in the opinion of environmentalists, peatlands. In the
same year, the first studies were drafted presenting several alternative routes. In 2002,
public consultations were conducted, but they were only intended to meet the minimum
requirements imposed by the law. At that time, information was obtained about the
absence of environmental analyses and the objections on the part of environmental organi-
sations. In spite of these findings, the decision was made to continue the work without
modifications.

In 2004, the area of the Rospuda Valley was included in the Natura 2000 network.
One year later, social dialogue was taken up again. Court and administrative proceedings
continued until 2007. In the beginning of 2007, the construction work started despite
an official protest of the European Commission. On 31 July 2007, the Prime Minister of
the Republic of Poland put a stop to the investment project under the influence of the
European Commission that had brought action against Poland to the European Court of
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Justice. As a result, the earlier project plan was changed completely. As a consequence,
additional funds had to be spent on mitigating the negative effects of the previous opera-
tions and for modifying the project. The lack of response to the opinions of some groups of
key stakeholders concerned with the location of the project route contributed to halting
the ongoing construction work and to restarting the project planning activities and the
administrative procedure.

In 2009, a decision was made to change the project route in order to bypass the area
that was a source of conflict between the authorities, the residents of Augustów, and the
organisations demanding protection of the environment. The project managers had learned
a lesson from the first attempt at constructing the road. They took the power of public
opinion into consideration. During the second attempt at the road construction some non-
obligatory elements of public consultations were included, such as: conducting bilateral
dialogues with the organisations, the community, and the local authorities; ensuring
transparency of the activities conducted; organising meetings with residents; and making
sure that information on subsequent project activities was provided before their start in
publicly accessible media and on the website devoted to the project. Finally, 2014 saw the
opening of the Augustów Bypass with a modified route passing through the village of
Raczki, twice as long as the route originally planned through the Rospuda Valley, and not
colliding with the Natura 2000 sites.

Regarding the second example, attempts to develop a road network in the western
part of the Warsaw Metropolitan Area based on the new route for road 719 have been
made since the end of 1970s. By 1990, the first detailed provisions were included in the
Local General Land Development Plan for the town of Milanówek, adopted in 1978 and
1979. Already by then, a group of approximately a dozen citizens of Milanówek called
for giving up the investment project due to the number of potential demolitions and
possible disruption of the ecological balance. The provisions on the route for the road were
reproduced, however, in each subsequent version of the planning documents. The ongoing
protests of the inhabitants of Milanówek resulted in a proposal for a route running north of
Grodzisk Mazowiecki and Milanówek (considered less controversial and traversing less
developed agricultural areas and therefore entailing lesser implementation costs).

In 2003–2004, a polemical exchange of letters took place between the residents and
the regional authorities that lasted for the next several years without bringing any tangible
results. It appears that at that time the authorities of the region consistently pushed
to implement the project, ignoring the demands of protesters and limiting the public
debate to several information meetings [78]. In April 2007, the opponents of the bypass
construction were joined by the Friendly Transport Association that immediately started a
vigorous exchange of letters. Due to the increasing number of critical voices opposing the
southern route scenario, the northern scenario, presented as an alternative, began to gain
significance in the eyes of the local authorities. On 23 October 2008, a social agreement was
made between the Mayor of Milanówek, the Milanówek Town Council, and the NGOs.
Its signatories made a commitment to prepare new scenarios for the route of the 719 bypass
road in accordance with the applicable EU regulations. At the beginning of 2009, certain
initiatives, and in particular the interactive planning workshops initiated by Dr Halina
Siemko-Tomaszewska in 2008, could have been a chance for a breakthrough in the dialogue
conducted until then. At the same time, a tender procedure was announced to select the
contractor for the preparation of the Economic, Technical and Environmental Study for
the new route of the 719 road. The document was to facilitate the selection of the most
advantageous route based on the analysis of several options. The workshops could have
been a good occasion to help work out solutions that would have been acceptable to all
parties concerned. Their potential success could have encouraged other local authorities
to apply similar solutions. Unfortunately, the local authorities of all levels squandered
this opportunity, deciding in favour of “consultations”, fulfilling the minimum statutory
requirements, announced as the only time and place for the parties concerned to give their
opinion [39]. In 2010, the environmental assessment report was published.
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Finally, the southern bypass of Milanówek and Grodzisk Mazowiecki was never
constructed. The Mayor of Grodzisk Mazowiecki refused to issue the environmental
decision due to the deficiencies of the environmental assessment report that failed to comply
with the guidelines of the Regional Directorate for Environmental Protection. Furthermore,
in connection with strong public protests (including large-scale media protests), alternative
solutions started to be considered, including the scenario of a northern bypass.

The analysis of the above-described objects of study was conducted with regard
to three issues: (1) characteristics of the conflict (the presence of conflict, the object of
conflict, the protesters, and the type of activities undertaken by the protesters), (2) public
participation (the public participation techniques used, public participation ladder, and ad
hoc or crisis management activities undertaken by the investor/authorities), and (3) formal
evaluation of the implementation of the investment (duration of the investment and final
outcome). The results of the study are presented in Table 4 below.

Table 4. Summary of the case studies.

Object of Study

Augustów Bypass Grodzisk Mazowiecki and
Milanówek Southern Bypass1st Attempt 2nd Attempt

Conflict Characteristics

Presence of conflict Yes Yes Yes

Object of conflict The project route—the section of the express road cutting through
Natura 2000 protected areas

The investment project route
crossing through built-up areas,

decrease in landscape
attractiveness of the area,

in particular of the town of
Milanówek (the Garden Town)

Protesters Environmental associations,
local community

Local community, “Friendly
Transport” Association

Activities undertaken
by the protesters

Objections and protests of
environmental associations in

the media, as a result the
objection of the European

Commission

Submitting comments, opinions
Objections and protests in the
media, submitting comments,

opinions

Public Participation

Public participation
techniques used

Debate—open information
meeting

Debate—open information
meeting

Quality interview

Debate—open information
meeting

Interactive planning
workshops—attempt at

implementation blocked by the
local government authorities

Public participation ladder

5/8
(right to be heard, without

influence on the
decision-making process)

7/8
(collaboration and co-decision)

5/8
(right to be heard, without

influence on the
decision-making process)

Activities undertaken by the
investor/authorities

Informing about subsequent
stages of project
implementation,

information-consultation
meetings (consultation of the

project route alternatives)

Informing about subsequent
stages of project
implementation,

information-consultation
meetings (consultation of the

project route alternatives), active
participation of stakeholders in
planning out the project route

Informing about subsequent
stages of project
implementation,

information-consultation
meetings (consultation of the

project route alternatives)

Intervention from central
government No Yes -

Formal Evaluation of the Investment Implementation Process

Duration of the process of
determining/agreeing on the

project route
11 years 4 years Not implemented

Decision Not implemented
Implemented as a result of a

consensus reached by the
parties concerned

Not implemented

Source: Own elaboration.
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4. Discussion

The concept of the model proposed by the authors, intended to consider the public’s
active participation in the decision-making process, is based on robust international models
regarding “mature” tools of participation and can be described with the following flowchart
(Figure 5).

Figure 5. A model solution for including public participation in the process of designing road infrastructure. Source:
Own elaboration.

At the beginning of the proposed procedure (stage 1), participants are recruited from
among representatives of the local community with at least a secondary education degree,
of different sexes and age groups, who are trusted by the local citizens.

At stage 2, the organisers, i.e., local government/investor representatives, proceed to
describe the project and explain the goal, the nature of the decision problem, and successive
work stages. They do this via a self-created online platform where articles, picture stories,
photographs, graphics, and videos are shared. Subject-related questions are answered
by experts (specialists in environmental protection, civil engineering, land surveying and
mapping, economics, sociology, etc.).

Stage 3 involves organising a meeting where citizens work in small thematic groups
(committees) led by independent moderators to define challenges and formulate their own
ideas, reflections, initiatives, and possible solutions. A set of criteria is selected for the
evaluation of the planned investment project, which is then subjected to expert evaluation
(Table 3). Each criterion has to express a measurable degree to which a goal can be achieved.
The AHP method is employed to model the decision problem into a hierarchical structure
in order to gather all factors affecting the decision problem in one place.

Subsequently, at stage 4 and after determining the hierarchy of evaluation criteria, citi-
zens participate in a discussion on the online platform to define criterion weights. To that
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end, the pairwise comparison method is employed to define the numerical relationship
between two criteria bound by a common goal. Each value of a pairwise comparison consti-
tutes a judgement that represents the dominance of one criterion over another. A judgement
consists of answers to two questions: (1) which of the two criteria is more important (more
significant) in relation to the goal and (2) how many times more important is it. This is
represented on a numerical scale ranging from 1 (equal importance) to 9 (extreme im-
portance). A set of all such judgements forms a square matrix where a set of criteria is
compared to itself. Each participant of the decision-making process can develop their
individual pairwise comparison matrices. Based on these matrices, a common (group)
pairwise comparison matrix PCMz is created, the elements of which are defined as the
geometric mean of individual paired comparisons.

After the entire matrix is filled out (stage 5), weight values are calculated using special
computer software, e.g., Super Decisions, with real-time data consistency and conformity
control. There are several methods, one of the most commonly used ones being the standard
column average method.

Stage 6 of the procedure is executed in a GIS environment. Raster maps of criterion
values are created, which are then combined using the weighted linear combination method,
producing a recommendations map. Each cell of this map contains information on the
value of the land’s suitability for the main (fundamental) goal defined at the very top of the
hierarchy, i.e., land suitable for the purpose of the road infrastructure project. The resulting
suitability map can be used to create a ranking of suitability of alternatives, also known
as the decision-maker preference profile, in this context decision makers being the local
community.

According to stage 7 of the model, in the event of any spatial conflicts, the final result
is analysed and, if needed, modified in partnership with the citizens.

The final, eighth stage of the procedure involves communicating the results to the
wider public as well as collecting and considering possible feedback on the project.

5. Conclusions

In the proposed concept of the model, the residents take an active part in the project
planning process by determining the significance of specific decision-making criteria
and then analysing the obtained results together with other social groups. The above
solution thus enables active participation of the public in the implemented transport
infrastructure project corresponding to the highest rungs of the participation ladder, which
are cooperation and co-decision. Through active and genuine participation in shaping
their surroundings, the citizens assume shared responsibility for the actions taken and
decisions made, which increases the sustainability and effectiveness of the entire process.
The model’s flexible structure allows it to be implemented globally in different types of
transport infrastructure projects.

The proposed model is based on universal premises so as to allow its use in the broadly
understood spatial planning process. The model is a modern form of communication
between residents, the authorities, and the investors and enables active engagement of the
residents in projects having an impact on their surroundings.

Research has shown that public participation has a positive effect on solutions devel-
oped for road investments. The study confirmed that the General Directorate for National
Roads and Highways (GDDKiA) in Poland considers the results of public participation
in mandatory documents during road construction projects. Additional documents have
shown to be prepared by GDDKiA resulting from the opinions gathered from the public.
A negative aspect of public participation in road construction projects is the prolonged
implementation time from the initial idea to the actual construction. This is confirmed
by the timeline of the Design Works Schedule, prepared by GDDKiA, presented in this
paper for the S16 road construction project. To speed up project execution, it is necessary to
implement and improve the proposed model.
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The authors, however, perceive a certain threat to the implementation of the model on
a larger scale. The threat results from widespread acceptance among decision makers of
limiting public participation in the investment planning process to the statutory minimum.
The authors, however, express the hope that this proposal may be a chance, or at least an
encouragement, for the decision makers to be open to new, more refined techniques of
public participation. The authors see the need for more detailed studies into the possibili-
ties of applying the model in transport infrastructure projects of various type in Poland
and abroad.
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nymi. Infrastrukt. Ekol. Teren. Wiej. 2015, 4, 1007–1020. [CrossRef]
63. Carver, S.J. Integrating multi-criteria evaluation with geographical information systems. Int. J. Geogr. Inf. Syst. 1991, 5, 321–339.

[CrossRef]
64. Pereira, J.M.C.; Duckstein, L. A multiple criteria decision-making approach to GIS based land suitability evaluation. Int. J. Geogr.

Inf. Syst. 1993, 7, 407–424. [CrossRef]
65. Eastman, J.R. Multi-criteria evaluation and GIS. In Geographical Information Systems; Goodchild, M.F., Maguire, D.J.,

Rhind, D.W., Eds.; John Wiley and Sons: New York, NY, USA, 1999; pp. 493–502.
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Przestrzennym; Ministerstwo Inwestycji i Rozwoju: Warsaw, Poland, 2018.
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