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A b s t r a c t  

Local authorities are increasingly facing the challenges of climate change, which requires adaptation of various 

elements of local government systems, including infrastructure, communities and local economies. Operating in 

an ever-changing reality, local government units should plan for the necessary sustainable local government 

investments, with particular attention to structural gaps and financial mismatches. Local government is responsible 

for ensuring local energy security and thus for 'environmental sustainability'. The overall objective of this study is 

to assess the effectiveness of financing low-emission lowering measures from the Environmental Protection and 

Water Management Fund in municipalities in Lubusz Province in 2020. The article uses cause-effect relationship 

analysis (regression models). Investments implemented by local governments generally have a positive impact on 

the reduction of low emissions, although the results of the study indicate a negative impact of financing 

investments in alternative energy sources (RES). This may be related to large investment outlays, as well as 

difficulties in spatial planning, environmental impact and administrative inefficiency. 
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1. INTRODUCTION 

The term "emission" is defined as "the introduction directly or indirectly, as a result of human activity, 

into the air, water, soil or land: substances or energy such as heat, noise, vibrations or electromagnetic 

fields" [1]. Low emissions are defined as emissions of harmful dust and gases at a low height. Not more 

than 40 m. Pollutants introduced into the air at this height accumulate around the place of origin causing 

damage locally (usually places of compact residential buildings) [2]. Polutions are a problem associated 

with the emission of harmful dusts and gases resulting from the inefficient combustion of fuels (hard 

coal, charcoal, petrol, diesel, etc.) in domestic boiler rooms, cookers, fireplaces, as well as vehicles used 

in road transport. The main local sources of pollution are anthropogenic emissions from chimneys of 

individually heated houses (surface emissions) and road transport (linear emissions). The latter, 
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influences pollutant concentrations especially in areas directly adjacent to roads with significant traffic. 

A significant share of the air concentrations of pollutants in the Lubusz Voivodeship is due to their 

influx from others regions of Poland and Europe [3]; [4]; [5]. Low emissions have a significant impact 

on air quality. Low-lying emission sources often lead to high concentrations of pollutants in the human 

habitation zone [3]. Playing a significant role in shaping local air pollution levels [6]. 

Effectiveness, in the universal approach, is a basic measure of efficient action [7]; [8]. It is 

understood as the conformity of the result to the goal/task. It is regarded as an assessment of 

performance. It defines the relationship between the description of the event that is the goal/task and the 

description of the result [9]. Effective actions are called those that to some extent lead to the effect 

intended as the goal.  

The measure of effectiveness is only the degree to which the goal is approached (achieved, 

enabled or attained). In assessing effectiveness, cost is therefore not taken into account. Effectiveness 

refers to the objective and means the degree to which the planned objective is achieved [10]. It should 

therefore be assessed through the prism of contributing to the achievement of the organisation's objective 

and not in terms of individual production or profit. Lubinska [11] writes that performance is related to 

the objectives formulated by managers, the implementation of which should be as correct as possible. 

In the public finance sector, effectiveness should relate directly to the objectives, which the more they 

are realized in accordance with the budget assumption, the more one can speak of meeting the condition 

of effectiveness. Effectiveness should be more related to the measure of meeting social needs as a result 

of budget performance [35]. 

The process of transforming Poland's traditionally coal-based economy into one that uses low-

carbon technologies faces the problem of diversifying energy sources, especially in rural areas [12]. The 

reasons are twofold: the depletion of coal resources [13] and the emission of harmful gases and dust into 

the atmosphere. Therefore, it is important to protect the environment by implementing new innovative 

technologies and modernising currently existing facilities [14].  

The supply of heat, electricity and gaseous fuels to residents and businesses operating in the area 

and its planning rests with the municipal authorities. Hence, the cooperation of the municipality with 

the local community, especially with the owners of individual residential buildings, in the installation 

of modern central heating boilers fired by solid fuels and the use of other renewable energy sources 

(RES), will result in saving fossil and reducing emissions of pollutants to the environment, thereby 

improving its condition and the health of the population [15]. 

Support programs for various projects implementing the demands of a low-carbon economy are 

implemented at the level of the European Union, individual member states and local government units 

[36]. Most of the financial instruments are aimed at businesses, local government units and other 

institutional entities [37]. The resources available to local governments are also an important factor of 

effectiveness. Most publications analyze the impact of environmental spending on air and water 

pollution or ecological footprint [38, 39] or on economic performance [40]. In the literature, barriers to 

financing pro-environmental projects include inadequate public budgets [41], high upfront costs, 

difficulties in obtaining loans [42], and problems in implementing nationally and sub-national funded 

projects [43]. Lack of flexibility in local government and institutional blockages, regulatory 

disincentives and procedural complexity [41, 44], and infrastructure [45] have also been cited as barriers 

to success. 

Local government plays an important role in creating a low-carbon economy and sustainable 

socio-economic development. The activities of local and regional authorities related to improving 

energy efficiency, developing renewable energy sources, low-carbon technologies and clean public 

transport, promoting new consumption patterns, etc. are part of the idea of sustainable development in 

terms of a low-carbon economy [16]; [17]; [18]; [19]. The implementation of a low-carbon economy at 
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the local level not only has a positive impact on environmental protection, but also (through positive 

feedback) will further increase the pace of sustainable development in the region [20]. The multitude of 

environmental, economic, political and social challenges facing local governments makes it challenging 

for municipalities to implement these measures effectively. 

Investments to reduce the level of low emissions usually require large financial outlays. The 

economic efficiency of using public funds for this purpose is very important, not only because of their 

limited nature, but also because of the socially significant issue of environmental protection This also 

requires changes in the management and transfer of knowledge about counteracting low-level emissions 

at central and local levels [21]; [22] . 

The aim of this article is to answer the question of what factors influence the financing of low-emission 

reduction measures by municipalities in the Lubusz region by the Environmental Protection and Water 

Management Fund. 

2. METHODS 

2.1 Sample 

In examining the effectiveness of the implementation of low emission reduction programmes in the 

Lubusz Voivodeship, surveys (main and supplementary) were conducted twice among 82 municipalities 

in two research periods. In 2020, covering the research period for 2014-2019, and in 2022, covering the 

research period for 2020. Used as well as data from the Environmental Protection and Water 

Management Fund.. The territorial area of the study was limited to the Lubusz Voivodeship region. Due 

to the desire to find out the determinants influencing the financing of municipalities in low-emission 

reduction measures using external funding from the Environmental Protection and Water Management 

Fund in one of the smallest provinces in the country. The second premise is the widespread awareness 

that financial programmes of this type are not very well implemented in Poland, although we already 

know that this is mainly due to insufficient financial incentives for energy transition. As the region 

adopted for the study is not representative of all in Poland, the approach adopted implies the need to 

continue analogous studies in other voivodships. 

2.2. Variables 

In accordance with the adopted research objective, the dependent variable informs about the financing 

from the Fund for Environmental Protection and Water Management of activities reducing low emission 

in 2020.  

Independent variables significantly influencing the effectiveness of raising funds for low emission 

reduction measures from the Environmental Protection and Water Management Fund projects in the 

Lubusz Voivodeship in 2020 include: the requested grant amount, grant amount received, as well as the 

replacement of heat sources for residents, connecting buildings to the district heating network, replacing 

heating boilers with new ecological ones in municipal buildings , replacing street lighting with LED or 

solar ones. 

2.3. Economic methods 

Due to the qualitative nature of the dependent variables and the specificity of the research sample, it was 

decided to use stepwise regression. This method makes it possible to introduce into the model only those 

variables, predictors, which significantly predict the dependent variable. Thus, out of the thicket of 

sometimes redundant variables, those are obtained that actually have an impact on the prediction of the 
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dependent variable. The stepwise method eliminates the problem of collinearity, i.e. highly correlated 

predictors. The successively introduced predictors also take into account the mutual correlation between 

them. 

Calculations were made at the significance level of α=0.1, α=0.05, α=0.01. Statistical significance 

of the models is determined using the Wald chi-square statistic, and verification of parameter 

significance using the Student's t-statistic, based on asymptotic standard errors of judgement. 

The Fisher-Snedecor test and Student's t-test for the model coefficients were used to verify the 

model. Under the assumption that the errors (residuals) have a normal distribution [23]. The verification 

process also involved testing the properties of the residuals (random components) of the regression 

model: conformity to a normal distribution, the occurrence of the phenomenon of autocorrelation of the 

model residuals and homoskedasticity. The basis for accepting the model for statistical inference is to 

determine its predictive properties on the basis of an analysis of the distribution of regression residuals 

[24]. For this purpose, a normality plot of the residuals was produced. The homoskedasticity of the 

random component was diagnosed on the basis of scatter plots of the residuals against the predicted 

(theoretical) values. The evenness of the points on these graphs is a confirmation of the homogeneity of 

the variance of the model residuals [25]. 

3. RESULTS 

The results presented in this paper are the result of surveys conducted in two rounds - 2014-2019 and 

2020 - among 82 municipalities, as well as data from the Environmental Protection and Water 

Management Fund. The territorial area of the survey was limited to the Lubusz Voivodeship region. 

Due to the desire to find out the determinants influencing the financing  low emission reduction activities 

using external financing from the Environmental Protection and Water Management Fund in one of the 

smallest provinces in the country. 

Tabela 1. Results of the estimation of the parameters of the linear model describing the effectiveness of low 

emission reduction funding from the Environmental Protection and Water Management Fund in 2020 

  Parameter 

Standard Error 

Statistics 

Statistics 

 t Student's  

p-value 

The requested grant amount 0,191988921 0,0919783926 2,08732634 0,0415923521 

Grant amount received 0,262187889 0,0931062847 2,81600634 0,00677521853 

Replacement of heat sources for 
residents 

0,309344927 0,0954467104 3,24102241 0,00204223837 

Connecting buildings to the 

heating network 

0,437599205 0,0932007406 4,69523313 0,00001866304 

Replacement of heating boilers 

with new ecological one in 

municipal buildingss 

0,184643089 0,0842604064 2,1913387 0,0327608734 

Replacement of street lighting 
with LED or solar 

-0,197541625 0,081587163 -2,42123415 0,0188582335 

Coefficient of determination R2 0,733391148 

Corrected coefficient of 

determination R2 

0,684019139 

Fisher statistics F(10,54) 
p-value 

14,8543913 
<0,00000 

The standard error of the 

estimation 

639298,546 

Source: own work on the basis of research using Statistica software 
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In the model presented in Table 1, six variables are statistically significant predictors of the 

effectiveness of municipalities' own expenditure in low-emission reduction projects in 2020. Each 

doubling of the funding applied for by the municipality increases the effectiveness of the municipalities' 

activities in low-emission reduction projects. It is therefore worth applying for further funds. The 

behaviour of local authorities has changed positively in the context of cooperation in low-emission 

reduction projects [26]. The increasing amount of funding applied for (not obtained) for low-emission 

projects effectively influences the acquisition of external funding. Despite the complexity, intricacy and 

highly dispersed financing of environmental policy in Poland, there is a visible increase in local 

government units applying for such funding [27].The use of external funds (including international aid) 

by local authorities demonstrates that multi-level governance is effective and necessary to achieve 

sustainable development goals [28]. 

Investments implemented by municipalities funded by external projects generally have a positive 

impact on the reduction of low emissions. Most of the municipal and local efforts focus on the energy 

sector and concern energy efficiency measures (mainly on the municipality's own properties and 

activities), energy conservation and renewable energy generation. It can be seen from Table 1 that 

measures related to the connection of buildings to the district heating network, as well as the replacement 

of heating boilers in buildings under the authority of the municipality [29] and also in the residents of 

the municipalities, are mainly covered by external funds including the Environmental Protection and 

Water Management Fund which, has a positive effect on reducing the municipality's own costs. They 

are one example of energy infrastructure on a local scale. They have the potential to significantly reduce 

the energy intensity and carbon emissions associated with heat supply, improve air quality and reduce 

energy costs especially when heat is sourced from renewable sources [30]; [31]. The closer connection 

between suppliers and end-users, and the smaller scale of the technology, creates an opportunity for new 

actors to engage with local energy infrastructure, including municipalities, community groups and social 

enterprises. The motivation of local actors to engage in energy provision is increasingly focused on 

social and environmental impacts [32]; [33]. 

A negative example of investments funded by the Environmental Protection and Water 

Management Fund are projects in alternative energy sources (RES), mainly the replacement of street 

lighting with LED or solar lighting. This is associated with large investment outlays and with difficulties 

in spatial planning, environmental impacts and administrative inefficiencies [34]. The consequence of 

these barriers is that the expenditure for this purpose increases faster than the subsidy received. 

The results of the analysis carried out above show that the independent variables adopted allow 

73.34% of the total variance to be explained by the value of municipalities' own expenditure in low-

emission reduction projects in 2020, (adjusted R2 = 0.7334), which turned out to be a statistically 

significant result (Fisher's F statistic = 14.85; p < 0.0005). The estimated model meets the assumptions 

of the method of least squares. The analysis of the residuals of the analysed model confirmed its validity. 

The homoskedasticity of the variance of the random component is confirmed by the even distribution 

of points on the scatter plot of the residuals against the predicted values, as shown in Figure 1. 
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Source: own elaboration based on surveys conducted 

Fig. 1. Scatter plot of the residuals against the effectiveness of funding for low emission reduction measures 

from the Environmental Protection and Water Management Fund in 2020 

A graph of the normality of the residuals for this model is presented in Figure 2. 

 
Source: own elaboration based on conducted research 

Fig. 2. Residual value normality plot values for the effectiveness of low emission reduction funding from the 

Environmental Protection and Water Management Fund in 2020 

The calculated model is a good fit to the real data. The statistics developed in it allow us to identify the 

factors stimulating and destimulating the effectiveness of funding from the Environmental Protection 

and Water Management Fund for low emission reduction measures in 2020. The stimulating effect of 

local governments' impact to obtain financing from external funds is visible through the prism of the 

implemented effects of these activities. 
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4. CONCLUSIONS 

Lubusz province in terms of size is one of the smallest provinces in the country. Forested areas cover 

more than 49% of the province. In some municipalities, forests cover more than 70% of the area. Lubusz 

province is characterized by an average degree of air pollution compared to the country. The results of 

the study show that local governments have a positive impact on the effectiveness of municipalities in 

obtaining funding from the Environmental Protection and Water Management Fund for low emission 

reduction measures in 2020. Investments implemented by local governments financed by external 

projects generally have a positive impact on the reduction of low emissions, although the results of the 

study indicate a negative impact of financing investments in alternative energy sources (RES).  The 

survey detailed investments in replacing street lighting with LED or solar. This may be related to large 

investment outlays, as well as difficulties in urban planning, environmental impact and administrative 

inefficiency. The focus of local governments on energy efficiency and conservation measures is 

apparent. Mainly on the municipality's own properties and activities, and the increasing participation of 

residents in taking these measures. 

Coal is and will continue to be the primary heat carrier for the foreseeable future, despite increasing 

environmental requirements. In the author's view, further subsidization of energy efficiency measures 

in buildings, as well as energy policy reform and increased investment in RES are needed to significantly 

reduce greenhouse gas emissions and cost savings. Effective financing of environmental protection, 

including low emissions, means ensuring that the environmental effect is maximized from available 

resources. 

It seems appropriate to introduce additional support for the poorest municipalities and regions and 

to link it to the state of the area's environment. It is also a matter of making both local authorities and 

residents aware of the importance of investing in a low-carbon economy (including renewable energy 

sources) and ensuring not only a good environment for future generations, but also Poland's energy 

security. 

The research results presented here do not exhaust all issues related to the activities of local 

government units in Poland in the context of implementing a low-carbon economy. The variety of 

activities undertaken by municipalities in obtaining external funds for the implementation of low-

emission low-carbon investments, as well as socio-economic conditions, can provide a good starting 

point for further analysis, especially regarding the impact on reducing emissions in the areas covered by 

these investments.  

The stepwise regression method used makes it possible to reveal the factors that affect the 

effectiveness of financing low-emission reduction programs, as well as the power of each program. 

However, the sample size and representativeness used in the study were relatively small, so the results 

obtained cannot be fully generalized. The survey is cross-sectional in nature, and therefore no causal 

conclusions can be drawn about the efficiency of low-emission reduction programs nationwide. Despite 

these limitations, the results obtained are significant, as the correlations between the variables studied 

were strong in this relatively small sample. Given that the region adopted for the study is not 

representative of all in Poland, the approach adopted implies the need to continue analogous studies in 

other provinces. 

REFERENCES 

1. Act of 27 April 2001. Environmental protection law. 



44 Karolina GODZISZ 

 
 

2. Graboś, A, Żymankowska-Kumon, S, Sadlok, J and Sadlok, E 2007. Counteracting emissions in 

residential areas [in] R. Sadlok (ed.) Bochnia: Association for the effectiveness of research and 

development of energy sources, HELIOS, 7-8, 2014. 

3. Mirowski, T and Orzechowska, M 2015. The use of biomass fuels in individual heating in areas at 

risk of low emission. Energy Policy, 18(4). 

4. Dzikuć, M and Adamczyk, J 2015. The ecological and economic aspects of a low emission 

limitation: a case study for Poland. Int J Life Cycle Assess, 20, 217–225. 

https://doi.org/10.1007/s11367-014-0819-x 

5. Krauze-Biernaczyk, M, Wołejko, K, Susek, P and Błachuta J 2022. Annual Air Quality Assessment 

in the Lubusz Voivodeship Report for 2021. Chief Inspectorate for Environmental Protection, 

Department of Environmental Monitoring, Regional Department of Environmental Monitoring. 

6. Klojzy-Karczmarczyk, B and Mazurek, J 2009. Tasks of local governments in the process of 

eliminating low emission. Energy Policy, 12(2), 277–284. 

7. Kotarbinski, T 2000. Treatise on Good Work. The National Institute of Ossoliński, 8. 

8. Gwardyński, R 2021. Evaluation of the efficiency of the Police in ensuring public safety in 2015-

2019 in Poland. Scientific notebooks of the State Higher Vocational School named after Witelon in 

Legnica, 36(3), pp. 57-68. 

9. Pszczołowski, T 1984. Organization from below and from above. Common Knowledge. 

10. Hofman, M and Skrzypek, E 2010. Process management in the enterprise. Wolters Kluwer Poland 

Publishing House. 

11. Lubińska, T 2021. Resources of ministries in performance budgeting - management and 

management of public funds. State Control, 66(6/II (401)), 14-30. 

12. Piwowar, A and Dzikuć, M 2019. Development of Renewable Energy Sources in the Context of 

Threats Resulting from Low-Altitude Emissions in Rural Areas in Poland: A Review. Energies, 

12, 3558. https://doi.org/10.3390/en12183558 

13. Dzikuć, M and Piwowar, A 2015. Life Cycle Assessment as an Eco-Management Tool within the 

Power Industry. Pol. J. Environ. Stud. 24(6), 2381-2385. https://doi.org/10.15244/pjoes/58889 

14. Dzikuć, M 2015. Environmental management with the use of LCA in the Polish energy system. 

Management, 19(1), 89-97. 

15. Kubica, K 2007. Efficient and environmentally friendly heat sources - reduction of low emissions. 

Katowice: Polish Ecological Club Upper Silesian District. 

16. Maśloch, G 2015. The role of local government units in reducing low emissions (in the context of 

the European Union's financial perspective for 2014–2020). Studies and Works of the College of 

Management and Finance, Scientific Journals, 146. 

17. Godzisz, K 2018. Low-emission economy – evolution or necessity. Civ Environ Eng Rep, 28(3), 

155-165. https://doi.org/10.2478/ceer-2018-0043 

18. Du, H, Chen, Z, Zhang, Z and Southworth, F 2020. The rebound effect on energy efficiency 

improvements in China's transportation sector: a CGE analysis. Journal of Management Science 

and Engineering, 5(4), 249-263. https://doi.org/10.1016/j.jmse.2020.10.005 

19. Kumar, JCR and Majid, MA 2020. Renewable energy for sustainable development in India: current 

status, future prospects, challenges, employment, and investment opportunities. Energ Sustain Soc, 

10(2), 1-36. https://doi.org/10.1186/s13705-019-0232-1 

20. Jankiewicz, S 2017. Low-emission economy as the basis for the development of the region. Social 

Inequality and Economic Growth, 49, 160-167. https://doi.org/10.15584/nsawg.2017.1.12 

21. Czyżewski, B, Trojanek, R, Dzikuć, M, Czyżewski, A 2020. Cost-effectiveness of the common 

agricultural policy and environmental policy in country districts: Spatial spillovers of pollution, 

https://doi.org/10.1007/s11367-014-0819-x
https://doi.org/10.3390/en12183558
https://doi.org/10.15244/pjoes/58889
https://doi.org/10.15584/nsawg.2017.1.12


EFFECTIVENESS OF FINANCING MEASURES TO REDUCE LOW EMISSIONS IN POLAND - A CASE STUDY 45 

 
 

bio-uniformity and green schemes in Poland. Science of The Total Environment, 726, 138254. 

https://doi.org/10.1016/j.scitotenv.2020.138254 

22. Aryanpur, V, Ghahremani, M, Mamipour, S, Fattahi, M, Gallachóir, B,Ó, Bazilian, MD, and Glynn, 

J 2022. Ex-post analysis of energy subsidy removal through integrated energy systems modeling. 

Renew Sustain Energy Rev, 158, 112116. https://doi.org/10.1016/j.rser.2022.112116 

23. Bitner, A 2007. Construction of a multiple regression model for real estate valuation. Acta Science. 

Pol., Administratio Locorum, 6(4), 59-66. 

24. Hair, JF, Black, WC, Babin, BJ and Anderson, RE 2009. Multivariate Data Analysis, Prentice Hall, 

New Jersey. 

25. Rabiej, M 2012. Statistics with Statistica. Helion. 

26. Rakowska, J and Ozimek, I 2021. Renewable Energy Attitudes and Behaviour of Local 

Governments in Poland. Energies, 14, 2765. https://doi.org/10.3390/en14102765 

27. Wójtowicz, KA, Szołno-Koguc, JM and Braun, J 2022. The Role of Public Spending in CO2 

Emissions Reduction in Polish Regions: An LMDI Decomposition Approach. Energies, 15, 103. 

https://doi.org/10.3390/en15010103 

28. Bulkeley, H and Betsil, ME 2005. Rethinking Sustainable Cities: Multilevel Governance and the 

‘Urban’ Politics of Climate Change. Environ. Politics 14, 42–63. 

https://doi.org/10.1080/0964401042000310178 

29. Feng, T, Du, H, Coffman, D’M, Qu, A and Dong, Z 2021. Clean heating and heating poverty: A 

perspective based on cost-benefit analysis. Energy Policy, 152, 112205. 

https://doi.org/10.1016/j.enpol.2021.112205 

30. Busch, J, Roelich, K, Bale, CSE and Knoeri, Ch 2017. Scaling up local energy infrastructure; An 

agent-based model of the emergence of district heating networks. Energy Policy, 100, 170-180. 

https://doi.org/10.1016/j.enpol.2016.10.011 

31. Revesz, A, Jones, P, Dunham, Ch, Davies, G, Marques, C, Matabuena, R, Scott, J and Maidment, 

G 2020. Developing novel 5th generation district energy networks. Energy, 201, 117389. 

https://doi.org/10.1016/j.energy.2020.117389 

32. Roelich, K and Bale, CSE 2015. Municipal energy companies in the UK: Motivations and barriers. 

W: International Symposium for Next Generation Infrastructure Conference Proceedings: 30 

September-1 October 2014 International Institute of Applied Systems Analysis (IIASA), Schloss 

Laxenburg, Vienna, Austria. UCL. 

33. Seyfang, G, Park, JJ and Smith, A 2013. A thousand flowers blooming? An examination of 

community energy in the UK. Energy Policy, 1-13. https://doi.org/10.1016/j.enpol.2013.06.030 

34. Bachanek, KH, Tundys, B, Wiśniewski, T Puzio, E and Maroušková, A 2021. Intelligent Street 

Lighting in a Smart City Concepts—A Direction to Energy Saving in Cities: An Overview and 

Case Study. Energies, 14, 3018. https://doi.org/10.3390/en14113018 

35. Modzelewski, P 2014. Management control in public sector units in the measurement of 

effectiveness and efficiency, in Sienkiewicz, P and Świeboda, H, (eds.) Security - efficiency - task 

budget. Academy of National Defense. 

36. Standar, A, Kozera, A and Satoła, Ł 2021. The Importance of Local Investments Co-Financed by 

the European Union in the Field of Renewable Energy Sources in Rural Areas of Poland. Energies, 

14, 450. https://doi.org/10.3390/en14020450 

37. Adamczyk, J, Piwowar, A and Dzikuć, M 2017. Air protection programmes in Poland in the context 

of the low emission. Environ Sci Pollut Res, 24, 16316–16327. https://doi.org/10.1007/s11356-

017-9233-9 

https://doi.org/10.3390/en14102765
https://doi.org/10.3390/en15010103
https://doi.org/10.1016/j.enpol.2021.112205
https://doi.org/10.1016/j.energy.2020.117389
https://doi.org/10.3390/en14113018


46 Karolina GODZISZ 

 
 

38. Zheng, J and Sheng, P 2017. The Impact of Foreign Direct Investment (FDI) on the Environment: 

Market Perspectives and Evidence from China. Economies, 5, 8. 

https://doi.org/10.3390/economies5010008 

39. Moshiri, S and Daneshmand, A 2020. How effective is government spending on environmental 

protection in a developing country? An empirical evidence from Iran. J. Econ. Stud., 47, 789–803. 

https://doi/10.1108/JES-12-2018-0458/full/html 

40. Singh, N, Ma, J and Yang, J 2016. Optimizing environmental expenditures for maximizing 

economic performance. Manag. Decis. 54, 2544–2561. https://doi/10.1108/MD-01-2016-

0037/full/html 

41. Rossi, L, Gancheva, M and O’Brien, S 2017. Financing climate action: opportunities and challenges 

for local and regional authorities. In Commission for the Environment, Climate Change and Energy. 

Milieu Ltd. Belgium. 

42. Hafner, S, James, O and Jones, A 2019. A scoping review of barriers to investment in climate 

change solutions. Sustainability 11, 3201, 2019. https://doi.org/10.3390/su11113201 

43. Deng-Beck, C, Price, L, Oksanen, A ans Roblin, A 2016. Gap Analysis Report: Closing the gap 

between finance and urban climate action. EIT Climate-KIC. http://e-lib. iclei. org/wp-

content/uploads/2016/03/Gap-analysis-report_final_20160307-final. pdf. (01.01.2024) 

44. De Boer, F 2015. White Paper: Barriers to Private Sector Investment into Urban Mitigation 

Projects. Carbon Disclosure Project (CDP). http://local. climate-kic.org/wp-

content/uploads/2016/02/Final-White-Paper-Barriers-toInvestments-into-Urban-Climate-

Mitigation-Projects-02022016.pdf/. (01.01.2024). 

45. Dawkins, E, André, K, Axelsson, K, Benoist, L, Swartling, ÅG and Persson, Å 2019. Advancing 

sustainable consumption at the local government level: A literature review. Journal of Cleaner 

Production, 231, 1450-1462. https://doi.org/10.1016/j.jclepro.2019.05.176 

 


