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ABSTRACT 

 

The aim of this study is to identify areas of public policy – labelled as “accelerators” – that have 

the greatest potential to maximise the chances of achieving the Sustainable Development Goals 

(SDGs) in Poland. We also demonstrate that accelerators are not restricted to problematic areas, 

where Poland underperforms – instead they reveal much more complex set of interlinked policy 

measures. For the purpose of the study, accelerators are identified using public expenditures, 

targeted programs or other quantifiable activities. Analysis is based on the set of 193 indicators 

covering period of 1990–2017 and linked to the 17 SDGs. Using empirical approach with 

Exploratory Factor Analysis and Vector Error Correction Models, we find 5 accelerators : Organic 

farming and agricultural R&D; Expenditures on health services; Energy efficiency and renewable 

energy; Resource and energy efficiency; Trade with developing countries. They might be linked to SDG 

2; SDG 3; SDG 7; SDG 12 and SDG 17, accordingly. Due to short time-series and other data 

imperfections, we validate our results using the figures for Czech Republic. Being a first of this kind 

and scope for Poland, our analysis offers solid ground for preliminary strategic recommendations. It is 

also a decent starting point for further empirical assessments aimed at improving quality and efficiency 

of public policies and market processes. These are prerequisties for accelerating the progress and 

delivering Agenda 2030.  
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INTRODUCTION 

Agenda 2030 and Sustainable Development Goals (SDGs) have been adopted by the United Nations in 2015, 

shortly after Millenium Development Goals (MDGs) expired. SDGs can be seen as modification and 

extension of MDGs. The number of goals increased from 8 to 17, which makes the list more comprehensive. 

On the other hand, it is hard to manage implementation of 17 priorities at the same time. Futhermore, MDGs 

were focused on social and environmental issues, while SDGs deal with economic issues (such as “full and 

productive employment”)  as well.  

Definition of the Sustainable Development 

There is no consensus among scholars what Sustainable Development (SD) is and whether it is a useful 

concept (see Beckerman’s critique). The popular definition of SD stems from the Brundtland Report and is 

as follows: development that meets the needs of the present without compromising the ability of future 

generations to meet their own needs. In this approach ecological, economic and social considerations are 

taken into account when discussing country’s development. The Brundtlandt report has led to emergence of 

many new SD definitions, which are sometimes contradictory (Barkemeyer et al. 2011). According to 

Bartniczak (2016), there may be more than 100 SD definitions in the scientific literature. 

Definition of the Accelerators 

Accelerators of SDGs are different areas of public policies, where dedicated measures, expenditures or 

programmes can trigger a positive net effect in one or more SDGs, without compromising other. Specifically, 

to accelerators might be attributed specific inputs like public expenditures on particular goals, structural 

reforms that increase efficiency of public policies or market process. In general, the concept works as 

follows:  

1. specific input or impulse occurs in a socio-economic or environmental reality and leads to 

improvement in some area(s) linked to one or more SDGs.  

2. If impact of this shock is positive, relevant and material and does not create trade-offs, then area 

impacted by initial input is called the accelerator. Its because it accelerates realisation of SDGs 

according to matched indicators.  

Context and goal of the analysis 

The influence of SD approach is easily noticeable in the Poland’s long-term development strategy – Strategy 

for Responsible Development (SRD) (2017). Agenda 2030 is explicitly mentioned in the document as a 

commitment which had impact on the goals set in the strategy. The main goal of the strategy is "creating 

conditions for increase of income of Poland's citizens and, at the same time, to increase cohesion in the 

social, economic, environmental and territorial dimension". 

 

From many studies it is known that public policies can produce much better results if they are based, on the 

one hand, on evidence and analysis (Lomborg, 2017), and on the other hand – developed and implemented 

using coherent, systemic approach (Morton et al., 2017). Agenda 2030 is a broad and inclusive map of ideas, 

a vision formulated through international dialogue. However, it requires an effective transformation into 

objectives, areas and activities that can serve as the basis of public policies, which is a prerequisite for 

accelerating the implementation of the 2030 Agenda. Both in the literature and in the documents of 
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international organizations, it is difficult to find a universal list of measures monitoring the progress in the 

implementation of the concept of sustainable development. 

 

In fact, each country and its government might choose existing or develop own unique framework and 

set of indicators for Agenda 2030. Taking it into account, we contribute to the literature by presenting 

an original, rigorous and universal methodology for indicating public expenditure areas which help to 

achieve country’s SDG. We applied the methodology for the case of Poland, which generated results 

that may be of interest for both scholars and policy makers.  

 

LITERATURE REVIEW 

In general, there is a growing number of scientific studies dedicated to SD, though rigorous empirical and 

methodological ones are still rare. This holds true for Poland and other Central European countries, which 

constitute a set of so-called transition countries. On the one hand, it reflects both the large scope of the needed 

work,it’s inherent complexity and insufficient dialogue between researches from different fields (Borys, 

2011). On the other hand, there are numerous assessments that separately cover issues like development, 

social cohesion and incluson, long-term growth, efficiency of public policies and institutions (Piątkowski, 

2018; The World Bank Group, 2017; Gomułka et al., 2017; Łaszek et al., 2015). Particularly, large body of 

research on the effects of EU’s funds might serve as good guide for comprehensive public policies aiming 

at increasing quality of life in all 3 domains: economic, social and environmental. 

 

In line with our empirical strategy and defined problem, literature review consists of 4 parts. First deals with 

the question why SDGs cannot serve as a ready, applicable framework for public policies. Second part covers 

existing body of econometric research in the area of SD. Then, in the third part we summarise the estimated 

average effect of EU’s cohesion policy and shortly discuss specific outcomes. Finally we review recent 

economic research and reports regarding structural characteristics of the Polish economy with a special focus 

on development challenges. 

Sustainable Development Goals as a framework for public policies 

First major problem arising from SDGs framework is related to logical meaning and imprecise formulation 

of many Targets, which might increase a degree of arbitrary selection of relevant indicators or number of 

mistakes. Out of 169 Targets, only 29% might be assessed as precise and clear, 54% could be reshaped and  

17% need fundamental reformulation (ICSU, 2015).  

 

Second vital problem is related to insufficient number of high quality indicators and data sources, especially 

for international comparative studies. To some extent, it is a consequence of vague language in which Targets 

were written. Currently, there is no one source of indicators and a corresponding database that would allow 

to assess the implementation of 17 SDGs and 169 Targets in a complete, comparative (international) 

perspective. For this reason, the authors of Agenda 2030 indicate in Targets 17.18 and 17.19 the need to 

increase the availability of relevant statistics (The World Bank Group, 2016).  

 

In some areas there is still scarcity of empirical data to measure countries’ achievements in pursuing SDGs 

targets (OECD, 2017). Overall, its empirical study on countries’ progress towards SDGs used indicators for 
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only 57% of targets, with considerable differences in data availability between various goals. For example, 

data on health and education are much easier to obtain than data on oceans. However, the study did not 

produce data related to Poland. 

 

The Eurostat indicates 100 official indicators of the Sustainable Development Goals of the EU, more than 

twice less than the set of indicators recommended by the UN Statistical Commission (Eurostat, 2017). 

However, these indicators often have an inter-cultural character, which allowed Eurostat to assign individual 

indicators to more than one target. In addition, data from all member countries are not available for some 

indicators. This means that in many areas of the EU, it is not yet possible to accurately measure the progress 

of each of the 169 tasks under the Sustainable Development Goals, and a more extensive set of indicators 

needs to be developed. 

 

Third critical issue is the fact that SDGs framework was not constructed in a way which was based on 

assumptions or ex ante assessments of potential causal relations and interlikages between SDGs. For policy 

makers it is fundamental to know which goals and measures can generate synergies and which – trade-offs. 

Researches from ICSU (2017) using theoretical analysis detected 316 interactions on a Target level, of which 

238 are positive, 66 negative and 12 are neutral, but no conflicting SDGs were identified. Le Blanc (2015) 

has performed a network analysis of SDGs and found that  “as a whole are a more integrated system than the 

MDGs were, which may facilitate policy integration across sectors”.  

 

However, studies covering potential interlinkages in a universal manner (not affected by any constraints on 

a national or regional level) might be of limited utility for national policymakers. Not all the Targets are 

relevant for all the countries. And, even more important in such analysis is to include any relevant assets, 

capabilities and structural factors that determine what and why is feasible. In our opinion, this is one of the 

most important gaps that hamper realization of Agenda 2030 and main rational for identifying accelerators 

for public policies. 

Sustainable Development and econometric modelling 

Comprehensive econometric analyses of SD are rare and some of them use only economic indicators as a 

proxy for sustainable economic growth. For instance, Armeanu et al (2017a)  performed a panel data analysis 

to quantify the impact of variables related to higher education, business environment, infrastructure, 

technology, lifestyle and demography on SD. They used GDP growth used as a proxy for sustainable 

economic growth. While this approach is computationally convenient, we find it problematic. If GDP was a 

good proxy for social and environmental development, Social Development Goals would be redundant.  

Achieving social and environmental goals might be side effects of economic growth, but often it may not be 

the case. For example, The Threshold Hypothesis suggests non-linear relationship between quality of life 

and economic growth: "for every society there seems to be a period in which economic growth (as 

conventionally measured) brings about an improvement in the quality of life, but only up to a point--the 

threshold point--beyond which, if there is more economic growth, quality of life may begin to deteriorate." 

(Max-Neef, 1995). Similarly, literature on the Environmental Kuznets Curve is inconclusive whether 

economic growth has a positive impact on the natural environment (Dinda, 2004; Hilber & Palmer, 2014). 

Another important impact channel of economic growth and competition is that it supports, among others, 

resource and energy efficiency, innovative activities and generates tax income, which might be used for 
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sustainable policies. Armeanu et al. (2017b) have examined the relationship between renewable energy 

production and GDP per capita growth in EU countries. They created a panel VECM model and found that 

in the long-term sustainable economic growth (measured by GDP per capita) Granger-causes higher 

renewable energy production (the opposite is not true).  

Efficiency of public policies 

We find studies on the effects of EU funds a good approximation for efficiency of public interventions 

intended to boost sustainable development, at least in socio-economic terms. EU’s cohesion policy supports 

not only economic convergence, but also social and territorial cohesion and many projects are aimed at 

improving environment (clean energy, water etc.). However, due to large scope of various goals, programmes 

and projects, EU funds generate substantial market distortions as they dirtort competition and reduce the 

agglomeration effect, which as an important source of productivity growth (The World Bank Group, 2009).  

 

Empirical evidence on whether EU funds support long-term growth of GDP and productivity is, at best, 

inconsluve. A meta-analysis on the link between cohesion spending and GDP growth found the influence of 

EU funds on economic convergence questionable (Marzinotto 2012). It may be due to misallocation of funds 

or poor project management. The scope of misallocation can be high – between 20 and 60% of EU cohesion 

policy expenditures do not accelerate GDP growth (Heineman et al. 2012). It means reducing the EU budget 

for cohesion would likely bring no negative effects for countries and regions (Heineman et al. 2012). De 

Zwaan et al. (2013) used propensity score matching on a sample of around 1,4 million companies in 1222 

NUTS regions. They found that cohesion policy has no influence on total factor productivity or labour 

productivity in companies.  

 

Cohesion policy – like other public or private investments – is subject to diminishing marginal returnss. 

Policy makers should tailor intervention to optimal size, as evidence shows that there is a threshold beyond 

which additional EU funds will not contribute to GDP growth (Becker et al., 2010). Another complexity is 

related to heterogenous structural challenges and capabilities among regions. It turns out that benefits from 

the EU regional policy might be higher in richer regions, because of the higher human capital that can absorp 

benefits (Rodrigues-Pose et al., 2013), which clearly contradicts the vision of Agenda 2030. 

 

Overall, the results of studies on the matter of EU expenditure efficiency show little to no impact on socio-

economic development. But it is also important that there are some factors, which can improve the efficiency 

of intervention (e. g. mandatory evaluation of outcomes). 

Poland’s development challenges 

Poland has experienced uninterrupted economic growth for more than two decades and is treated as a high 

income economy by the World Bank. National Bank of Poland’s report (2016) suggests Poland has been 

following the sustainable growth path in recent years.  However, there are several major issues which may 

stifle future economic growth and the pace of convergence to the richest economies. Some of them are: 

 Labour productivity and labour supply. There are considerable individual differences in labour 

productivity in Poland. It is estimated that only 26% of workers is able to produce half of the GDP, 

while in countries such as Germany or Demark it is approximately 40% of workers (Łaszek et al, 

2018).) Labour market reforms could encourage higher women and older people employment 
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(Łaszek et al. 2015). It is estimated that until 2025 additional GDP growth originating from higher 

employment of women in Poland could equal up to 180,7 bln PLN (Deloitte 2017).  

 “Unattractive equilibirum” in production type. According to Poland faces an „unattractive 

equlibirum” of low wages and low technology in production in comparison with most advanced 

economies (Bukowski et al., 2013). Those factors in combination with low innovativeness level 

increase the risk that Poland would lose its competitiveness. 

 Low business sector’s investment rate. Structure of companies in Poland by size reveals that the 

share of small companies is high in comparison with developed economies. It partly explains why 

around 40% of companies active in Poland do not use bank credit and rely on more expensive 

internal capital (Sawicka et al., 2014). Also the business’ investment rate in Poland is significantly 

lower than in the region –11,2% vs 16,2% of GDP (average for 2000-2015 period) and it may be 

due to the size of Polish companies (Gomułka et al., 2017). Simplifying tax law would likely have a 

strong positive effect on companies’ investment (Łaszek et al., 2015). 

 Inefficient agriculture. On average, Polish farmers use two times more labour per area unit than 

EU average (Góral et al. 2017).  There is plenty of small farms in Poland which are not able to 

benefit from economy of scale in agriculture. The positive relationship between farm’s production 

size and income in Central and Eastern Europe has been shown by Średzińska et al. (2017). It is 

suggested that the government should discourage young people from entering the low productive 

farming sector, e. g. by not allowing them to use preferential social contribution scheme (pl. KRUS) 

(Łaszek et al. 2015). 

 Rapidly ageing population. This challenge has significant impact on both labour market and 

pension system. In order to mitigate the negative consequences of ageing population, the Polish 

government has in 2016 introduced generous child benefit called „500+”. On the other hand, recent 

revision of retirement age – to 65 years for men and 60 years for women will lower labour supply. 

Sustainability of pension system could be enhanced by setting retirementage of at least 67 for both 

men and women, but also linking the retirement age with life expectancy (Łaszek et al., 2015). 

Interestingly,  up to 2030 the impact of ageing population  is expected to be positive and turn to 

negative later, for the 2030-2050 period (Florczak, 2017). 

 Air pollution and low waste recycling. Polish cities have the worst air quality in Europe. 

According to WHO data, 33 out of 50 European cities with most polluted air are located in 

Poland. The larget economy from Central Europe is also below EU average in terms of 

recycling rates. Eurostat data for year 2016 shows that the level of municipal waste recycling 

in Poland is still significantly lower than the EU average – 34,8% vs 45,3%. However, there 

has been a considerable improvement between 2004 and 2016 – in 2004 the recycling rate in 

Poland was only 4.9%. 

  

ANALYTICAL APPROACH 

General assumptions 

In order to deliver objective and nonpartisan results for potential application in a public policy context, our 

analytical approach is as much empirical (atheoretical) as possible. Rationale for such conduct is simple: 

using one of the alternative economic or social theories for constructing models or hypothesis would lead to 

some degree of subjectivity or basically mean situation of imposing ex ante some boundaries on investigated 
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empirical relations. Another argument for choosing atheoretical approach is the fact that Agenda 2030 is an 

inclusive and heterogenous set of ideas, goals and intended processes. But, as was presented in the literature 

review, SDGs also lack theoretical foundations and orderliness (including explicit causal relations) that is 

prerequisite to serve as a ready, stand-alone framework for public policies. In reality, each country should 

individually adjust and adopt Agenda 2030 guidelines and SDGs to fit its internal capabilities, institutional 

structure and development challenges. 

 

Arguments for “pure” emipirical approach raised above do not mean that we neglect its obvious limitations, 

emerging from imperfect and incomplete data as well as available indicators that are linked to particular 

SDGs and Targets. Selected set of optimal indicators does not allow to directly monitor the implementation 

of all 169 Targets, as some of them are formulated in an insufficiently precise manner or de facto consists of 

several related tasks, specific objectives or desired effects. Fortunately, capturing realisation of all Targets 

is not necessary from the perspective of implementing public policies, because due to the existence of 

correlations or cause and effect relationships, the list of independent measures is narrowing. Moreover, some 

of the Targets might not be well-suited to given country or not be important to its population (social 

preferences differ among countries and regions). In order to reduce subjectivity or any bias in choosing set 

of variables, we followed SDGs mapping done by Eurostat, while other sources were secondary. 

 

The key element of our empirical approach is employment of Exploratory Factor Analysis (EFA) and Vector 

Error Correction Model (VECM). VECM as class of models is a modification of a more general Vector 

AutoRegressive model (VAR). The VECMs are among the most frequently used in time-series econometrics 

and enable the use of the Impulse Response Function (IRF) to create an advanced forecast showing the 

strength and direction of the impact of the known shock on the other variables of the model. The VAR and 

VECM class models allow to study the impact of shocks such as, for example, changes in GDP in 

neighboring countries, fiscal policy or a drop in labor supply. The IRF is also adequate to the analysis of 

socio-economic policy. 

Empirical strategy 

Data collection, review and clearing. In the first step we created a so-called long list of variables for 17 

SDGs areas, with division into input and output variables in relevant areas. As input we treated public 

expenditure in a given area and structural variables, such as “area under organic farming”. We excluded 

variables which had less than 10 observations for 2000-2015 period. Missing values for 6 variables were 

imputed by either approximation or interpolation. 

 

Exploratory Factor Analysis. We employed exploratory factor analysis (EFA) in order to reduce the data 

set by creating factors, which put together some highly correlated variables. EFA was used separately for 

input and output variables in each area, except for the number of variables less than 3. We used factors with 

eigenvalues greater than 1 for further analysis. 

 

Data transformation and statistical tests. We used logarithms of variables as a way of limiting (but likely 

not eliminating) the issue of non-stationarity. We did not perform formal econometric tests such as ADF or 

KPSS, since we examined data for short period and such tests would have a low power. Therefore, the results 

of formal tests would not be reliable.  
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Estimation and identification of Vector Error Correction Models. VECMs were estimated to allow for 

impulse response function analysis. Due to relatively short time series, we always used first lag of variables 

and first cointegration rank to keep possibly many degrees of freedom in the model. The IRF was determined 

for all possible pairs of input-output variables within particular areas, with a forecast horizon of 15 years. In 

an attempt to achieve more robust results, we also performed VECM analysis for the Czech Republic.  

 

Interpretation of results and identification of accelerators. If the IRF function did not behave well (e. g. 

there was non-converging response), we rejected the result as unreliable. We created lists of the accelerators 

of sustainable development in two perspectives:  

 narrow – input variables (and variables highly correlated with them, which created a factor in EFA) 

whose marginal increase led only to desirable effects for Poland and the Czech Republic 

 broad – input variables (and variables highly correlated with them, which created a factor in EFA) 

whose marginal increase led only to desirable effects at least in one of the countries (Poland or the 

Czech Republic) 

Taking into account data limitations and inherent uncertainty regarding impact of public policies, we decided 

to follow narrow perspective of accelerators which is more conservative due to validation.  

  

DATA 

The collected statistical data was based on the indicators for 17 Sustainable Development Goals (SDGs) 

distinguished by Eurostat. In addition, dataset was filled by indicators and time-series data from the World 

Bank, OECD and Statistics Poland (GUS). In total, in the first step of the anlysis 193 variables were matched 

to proper SDGs (full list is presented in the Appendix E). 

Low availability of time-series for the full period between 1990-2015 (longer are not available or not 

comparable due to reality of centrally planned economy that existed in Poland until 1989) is important 

limitation for any broad empirical assessment of public policies or sustainable development in Poland. 

Another challenge to econometric studies is the fact that being economy in transition, Poland underwent 

major structural changes in economic, social and environmental domains. Undoubtedly, some of the impacts 

cannot be captured on the macro level, which is the most suitable level for measuring progress in delivering 

SDGs.  

 

Because of these drawbacks, we excluded variables for which we had less than 10 observations for the 

years 2000-2015. Missing values for 6 variables were imputed by either approximation or interpolation. 

In order to validate our results, data for Czech Republic (as a proxy transition and post-transition 

economy) was gathered for corresponding final list of variables used in VECM estimations. 

 

RESULTS 

Identified accelerators  

As a result of the econometric analysis, the accelerators of sustainable development in Poland were indicated 

in 5 areas and matched to the 5 SDGs: 
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1. Organic farming and agricultural R&D (SDG 2); 

2. Expenditures on health services (SDG 3); 

3. Energy efficiency and renewable energy (SDG 7); 

4. Resource and energy efficiency (SDG 12); 

5. Trade with developing countries (SDG 17). 

Indentified accelerators are the areas in which the increase in expenditure, policy inputs or structural reforms 

contribute the most to the implementation of Agenda 2030 in Poland and can have the greatest measurable 

effect. In each case the modeling result was in line with the expected one and was also positively verified by 

similar calculations for the Czech Republic. 

 

Table 1. Summary of identified and validated accelerators of sustainable development in Poland 
 

SDG Accelerators – areas 

for public policies 

Input (shock)  

variables 

Output (effect) 

variables 

IRF direction 

SDG 2: Zero 

Hunger 

Organic farming and 

agricultural R&D 

 Organic farming 

area 

 Government 

support for 

agricultural 

research and 

development 

 Income from 

agricultural 

factors per annual 

unit of work 

 

 Growth 

SDG 3: Good 

Health and Well-

being 

Expenditures on 

health services 

 Public 

expenditures on 

health protection 

 Number of nurses 

per 1000 

inhabitants 

 

 Life expectancy at 

birth 

 Self-assessment of 

health status 

 

 Growth 

 Growth 

SDG 7: Affordable 

and Clean Energy 

Energy efficiency 

and renewable 

energy 

 Energy efficiency 

 Share of energy 

from renewable 

sources in final 

gross energy 

consumption 

 Primary energy 

consumption 

 Intensity of 

greenhouse gas 

emissions in 

energy 

consumption 

 Fall 

 Fall 
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SDG 12: 

Responsible 

Consumption and 

Production 

Resource and energy 

efficiency 

 Primary energy 

consumption 

 Resource 

efficiency and 

national material 

consumption 

 Final energy 

consumption in 

households per 

person 

 Share of energy 

from renewable 

sources in final 

gross energy 

consumption 

 Average CO2 

emissions per km 

from new 

passenger cars 

 Growth 

 Fall 

 

SDG 

17: Partnerships to 

achieve the Goal 

Trade with 

developing countries 

 Share of 

environmental and 

employee taxes in 

total tax revenues 

 Imports into the 

country from 

developing 

countries 

 Growth 

Source: author’s elaboration. 

 

Particularly, estimated impulse response functions suggest that following inputs or structural changes have 

the largest potential to speed up progress in delivering Agenda 2030:  

 

1. Organic farming area; 

2. Government support for agricultural research and development; 

3. Public expenditures on health protection; 

4. Number of nurses per 1000 inhabitants; 

5. Energy efficiency; 

6. Share of energy from renewable sources in final gross energy consumption; 

7. Primary energy consumption; 

8. Resource efficiency and national material consumption; 

9. Final energy consumption in households per person; 

10. Share of environmental and employee taxes in total tax revenues. 

Our results are consistent with those obtained by Spaiser et al (2017) who demonstrated empirically that 

health programmes, government spending and renewable energy can contribute both to socio-economic 

development and ecological sustainability without creating trade-offs. Theoretical analysis by ICSU (2017) 

concluded that SDG 2, SDG 3, SDG 7 and SDG 14 have the strongest synergies with other SDGs, which 

also strongly supports our results. Finally, conlusions from literature dealing with a problem of water, energy, 

and food security nexus also might be interpreted as indicating crucial linkages between SDG 2, SDG 6 and 

SDG 7. 

Important areas without identified accelerators 

It is also worthwhile to indicate some areas that are typically regarded as potential “development levers” or 

are currenty subject to growing concern among policymakers (like inequalities), but where no accelerators 

were detected or the evidence was ambiguous. Below we present brief summary of results recorded in such 

cases: 
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 SDG 4 (Quality Education):  on the one hand, educational expenses will increase the percentage of 

people with higher education, and on the other hand, they also increase the percentage of young people 

who do not work or do not study. Considering this evidence together with the result in the area of SDG 

5 (Gender Equality), where educational expenditure leads to greater inequality in the wages of men and 

women, educational expenditure is not the accelerator of sustainable development. 

 SDG 10 (Reduced Inequality): no sustainable development accelerator was found in this area. 

Accordung to our analysis, it can be assumed that increasing social expenditure (without pensions) as a 

percentage of GDP increases the risk of income poverty after social transfers. Similarly, in the area of  

SDG 1 (No  Poverty), the increase in social expenditure would also lead to undesirable effects. 

In other cases, limited availability of data or their statistical properties did not allow for the use of the IRF 

in the VECM to assess underlying dependences and validate it. Therefore, it is not possible to run tests of 

hypotheses for public policies. However, even “perfect” dataset cannot overcome theoretical challenges 

arising from the logical meaning and scope of the SDGs, and especially their interlinkages – potential 

synergies and trade-offs.  

 

Another source of the caution while interpreting the results is the fact that decentralised market processes 

and entrepreneurial activities (which seem to be underrated as a development engine in the whole Agenda 

2030) contribute to progress in some of the SDGs, but often their impact is impossible to be fully and 

certainly captured. It holds true especially in the times of rapid technological advancement or fundamental 

structural changes, like Polish transition after 1989 and European integration. Those 2 fundamental processes 

not only brought a competitive market economy, but also supported rapid progress in social and 

environmental domain. All in all, interplay between market and non-market forces in delivering SD was not 

an explicit subject of this study and remains as one of the most interesting and fundamentally important to 

be covered by research in the future. 

Identified accelerators and Poland’s current progress in delivering Agenda 2030 

Next important message is that accelerators cannot be viewed as measures limited to problematic and 

underdeveloped areas, in which proper interventions might produce rapid and cost-effective progress. Of 

course, detected accelerators within this study might boost sustainable development related to matters in 

which Poland is not currently succedding (like global partnership or clean energy). But this is not the whole 

picture, as accelerators were found also for those aspects where country’s current performance is better than 

international average (for instance, responsible consumption and production).  

 

Table 2. Comparison of current position of Poland in realisation of SDGs and identified accelerators 

 

SDGs – current position of Poland in 1-3 scale Identified accelerators matched to SDGs 

1  SDG 17: Partnerships to achieve the Goal Trade with developing countries 

1+  SDG 7: Affordable and Clean Energy Energy efficiency and renewable energy 

2  SDG 1: No Poverty 

 SDG 2: Zero Hunger 

 SDG 8: Decent Work and Economic Growth 

 SDG 9: Industry, Innovation and 

Infrastructure 

Organic farming and agricultural R&D 

http://www.un.org/development/desa/disabilities/envision2030-goal4.html
http://www.un.org/development/desa/disabilities/envision2030-goal10.html
http://www.un.org/development/desa/disabilities/envision2030-goal17.html
http://www.un.org/development/desa/disabilities/envision2030-goal7.html
https://www.un.org/development/desa/disabilities/?page_id=6226&preview=true
http://www.un.org/development/desa/disabilities/envision2030-goal2.html
http://www.un.org/development/desa/disabilities/envision2030-goal8.html
http://www.un.org/development/desa/disabilities/envision2030-goal9.html
http://www.un.org/development/desa/disabilities/envision2030-goal9.html


14 

 

 SDG 10: Reduced Inequality 

 SDG 14: Life Below Water 

 SDG 15: Life on Land 

2+  SDG 3: Good Health and Well-being 

 SDG 4: Quality Education 

 SDG 6: Clean Water and Sanitation 

 SDG 11: Sustainable Cities and Communities 

 SDG 13: Climate Action 

 SDG 16: Peace and Justice Strong Institutions 

Expenditures on health services 

3  SDG 5: Gender Equality 

 SDG 12: Responsible Consumption and 

Production 

Resource and energy efficiency 

Source: author’s elaboration and Ministry of Entrepreneurship and Technology (2018) 

 

Interpretation of the accelerators linked to the underdevelopment is intuitive – one can expect high marginal 

(private or social) returns from financial inputs, structural reforms or innovative solutions. As far as leading 

areas of sustainable development in Poland are concerned, high position in SDG 12 (Responsible 

Consumption and Production) might be attributed, among others, to relatively low resource rents (economic 

benefits from extracting oil and other natural resources) and competitive market economy which supports 

cost efficiency in business sector. At the same time, resource and energy efficiency is the accelerator because 

Poland has large potential for improvement in waste management, transport, heating and energy efficiency 

of buildings. 

 

CONCLUSIONS 

Agenda 2030 is a broad and inclusive map of ideas, a vision formulated through international dialogue. 

Effective translation of SDG content into objectives, areas and activities that can be the basis for public 

policies is a prerequisite for accelerating the implementation of the Agenda 2030. 

The aim of this study was to identify areas of public policy – accelerators – that have the greatest 

potential to maximise the chances of delivering Agenda 2030 in Poland. For the purpose of the study, 

accelerators were identified using inputs like public expenditures, targeted programs or other 

quantifiable activities. Using a combination of exploratory factor analysis and VECM modelling, we 

identified 5 accelerators of sustainable development in Poland and matched to the 5 SDGs: Organic farming 

and agricultural R&D (matched to the SDG 2); Expenditures on health services (SDG 3); Energy efficiency 

and renewable energy (SDG 7); Resource and energy efficiency (SDG 12); Trade with developing countries 

(SDG 17). We also demonstrated that accelerators are not restricted to problematic areas, where Poland 

underperforms – instead they reveal much more complex set of interlinked policy measures.  

 

Linking detected accelerators with current advancement in realisaton of Agenda 2030 offers solid ground 

for preliminary strategic recommendations, both for the government, business sector and other relevant 

groups of stakeholders. Although necessary, this is just the first step towards better understanding of 

challenges, planning measures and executing right public policies for delivering SDGs in Poland. It is clear 

that this multi-faceted process requires further studies on subjects that are beyond the scope and goal of this 

assessment. We believe also that similar analysis to this one should be replicated in the near future, preferably 

http://www.un.org/development/desa/disabilities/envision2030-goal10.html
http://www.un.org/development/desa/disabilities/envision2030-goal14.html
http://www.un.org/development/desa/disabilities/envision2030-goal15.html
http://www.un.org/development/desa/disabilities/envision2030-goal3.html
http://www.un.org/development/desa/disabilities/envision2030-goal4.html
http://www.un.org/development/desa/disabilities/envision2030-goal6.html
http://www.un.org/development/desa/disabilities/envision2030-goal11.html
http://www.un.org/development/desa/disabilities/envision2030-goal13.html
http://www.un.org/development/desa/disabilities/envision2030-goal16.html
http://www.un.org/development/desa/disabilities/envision2030-goal5.html
http://www.un.org/development/desa/disabilities/envision2030-goal12.html
http://www.un.org/development/desa/disabilities/envision2030-goal12.html
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at the government level. Next assessment will take advantage of longer time-series and, possibly, more 

reliable set of indicators. 

 

DISCUSSION AND FURTHER RESEARCH 

   

It was mentioned that accelerators for Agenda 2030 are not limited to the area of public policies. Many 

of the SDGs or specific Targets might be delivered through a bottom-up, independent market processes 

or combination of market “creative destruction” and public policies, with two-way feedback effects. 

Not only it is a fascinating area of research – both theoretically and empirically – but also of a paramount 

importance for any agenda for Better Lives. However, successful research in this topic requires further 

development of official data sources, both in terms of available indicators and length as well as 

completeness of the data. Another important and interesting area of needed research in Poland is 

identification of accelerators for sustainable development on the regional level, which might be 

combined with impact assessment of regional policies. 
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APPENDIX 

We collected 47 pages suitable for an appendix. Due to significant length, we provide only an excerpt here. 

APPENDIX A. EXCERPT FROM EFA.  

Bold font is used for names of variables proposed for VECM models and for values of variables correlated 

with particular factors. 

SDG Goal Input Effects 

No hunger Variable ML1 ML2 

Agricultural 

land (% of land 

area) 

-0,96 -

0,15 

Fertilizer 

consumption 

(kilograms per 

hectare of arable 

land) 

0,66 0,74 

Government 

support to 

agricultural 

research and 

development 

0,96 -

0,14 

Area under 

organic 

farming 

0,99 0,05 

Gross nutrient 

balance on 

agricultural 

land 

-0,34 -

0,17 

 

Two variables (no EFA) 

Agricultural factor income per annual work unit 

(AWU) 

Ammonia emissions from agriculture 

 

 

https://doi.org/10.1080/13504509.2016.1235624
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APPENDIX B. EXCERPT FROM IMPULSE RESPONSE ANALYSIS. 

 

The influence of marginal increase of “area under organic farming” on “Agricultural factor income per 

annual work unit (AWU)” 

SDG Input Effect IRF for Poland IRF for the Czech Republic 

No 

hunger 

Area 

under 

organic 

farming 

Agricultural 

factor 

income per 

annual work 

unit (AWU) 
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APPENDIX C. MDGs and SDGs – COMPARISON. 

MDG SDG (shortened version in parenthesis) 

1. To eradicate 

extreme poverty 

and hunger 

2. To achieve 

universal primary 

education 

3. To promote 

gender equality 

and empower 

women 

4. To reduce child 

mortality 

5. To improve 

maternal health 

6. To combat 

HIV/AIDS, 

malaria, and 

other diseases 

7. To ensure 

environmental 

sustainability 

8. To develop a 

global 

partnership for 

development 

1. End poverty in all its forms everywhere (No poverty) 

2. End hunger, achieve food security and improved nutrition and promote 

sustainable agriculture (Zero hunger) 

3. Ensure healthy lives and promote well-being for all at all ages (Good 

health and well-being) 

4. Ensure inclusive and equitable quality education and promote lifelong 

learning opportunities for all (Quality education) 

5. Achieve gender equality and empower all women and girls (Gender 

equality) 

6. Ensure availability and sustainable management of water and sanitation 

for all (Clean water and sanitation) 

7. Ensure access to affordable, reliable, sustainable and modern energy for 

all (Affordable and clean energy) 

8. Promote sustained, inclusive and sustainable economic growth, full and 

productive employment and decent work for all (Decent work and 

economic work) 

9. Build resilient infrastructure, promote inclusive and sustainable 

industrialization and foster innovation (Industry, innovation, 

infrastructure) 

10. Reduce inequality within and among countries (reduced inequalities) 

11. Make cities and human settlements inclusive, safe, resilient and 

sustainable (Sustainable cities and communities) 

12. Ensure sustainable consumption and production patterns (Responsible 

consumption and production) 

13. Take urgent action to combat climate change and its impacts (Climate 

action) 

14. Conserve and sustainably use the oceans, seas and marine resources for 

sustainable development (Life below water) 

15. Protect, restore and promote sustainable use of terrestrial ecosystems, 

sustainably manage forests, combat desertification, and halt and reverse 

land degradation and halt biodiversity loss (Life on land) 

16. Promote peaceful and inclusive societies for sustainable development, 

provide access to justice for all and build effective, accountable and 

inclusive institutions at all levels (Peace, justice and strong institutions) 

17. Strengthen the means of implementation and revitalize the global 

partnership for sustainable development (Partnerships for the goals) 

 

APPENDIX D. ABBREVATIONS 

EFA – Exploratory Factor Analysis 
IRF – Impulse Response Function 
SD – Sustainable Development 
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SDGs – Sustainable Development Goals 
SRD – Strategy for Responsible Development 

VECM – Vector Error Correction Model 

 

APPENDIX E. DATASET 

1 Nitrate in groundwater 2 GDP dynamics (in constant prices) previous year = 100 

3 Researchers in R&D per 1 million people 4 GDP per capita in EUR (current prices) 

5 Balance of gross food components on arable lands according to 
nutrients 

6 Investment rate 

7 Biochemical demand for oxygen in rivers 8 Bathing places with excellent water quality by location 

9 Time needed to start a business 10 Places in the parliament and government occupied by women 

11 Frequency of smoking 12 Young people who are not employed or educated 

13 Gross debt of the general government sector 14 Exposure to air pollution by solid particles 

15 Government debt in relation to GDP 16 Involuntary temporary employment 

17 Length of railway lines 18 Organic farming area 

19 Price growth of consumer goods and services (previous year = 

100) 

20 Worker protection 

21 Export of agricultural raw materials 22 Life expectancy at birth 

23 Export of high technologies 24 Percentage of agricultural land 

25 Food exports 26 Percentage of population living in flats with leaky roof, damp 

walls, floors or foundations or with window or floor rot 

27 CO2 emissions 28 Percentage of people living in the largest city of the country 

29 CO2 emissions from electricity and heat production 30 Percentage of municipal waste to be processed in a specific 
manner in relation to the amount of waste generated 

31 CO2 emissions from transport 32 Percentage of people using safely managed drinking water 

intakes 

33 Nitrogen oxides emission (percentage change since 1990) 34 Percentage of people who can not afford basic material goods 

35 Emissions of ammonia from agriculture 36 Percentage of the area of parks, green areas and estate green 

areas in the total area of the country 

37 Greenhouse gas emissions 38 Percentage of employed graduates to the percentage of 

employed graduates 

39 Energy from alternative sources and nuclear energy as a % of 

total final energy consumption 

40 Official development assistance as a share of gross national 

income 

41 Primary energy intensity of GDP 42 General government expenditure as a % of GDP 

43 EU funding for developing countries according to sources of 
funding 

44 General government spending on common courts 

45 Fishing fleet 46 Executive and legislative bodies, financial and tax matters, 

external affairs 

47 Phosphates in rivers 48 NEET rate 

49 HDI 50 Inactive persons due to caring responsibilities 

51 Index of Perceptions of Corruption 52 People who are not able to warm up the house properly because 

of poverty 

53 Intensity of greenhouse gas emissions in energy consumption 54 People who do not have baths, showers and toilets in their home 
because of their poverty 

55 Tax wedge 56 People connected to at least secondary wastewater treatment 

57 Women in high management positions 58 People who finish education and training early 

59 Final energy consumption in households per person 60 People living in households with very low work intensity 

61 National level of waste recycling 62 Nurses for 1000 inhabitants 

63 Labor Freedom Index 64 Primary energy consumption 
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65 Number of fixed broadband Internet subscribers per 100 

inhabitants, by connection speed 

66 GDP (fixed prices from 2010, USD) 

67 Number of doctors per 1000 inhabitants 68 GDP per capita (in constant prices) 

69 Number of beds per 1000 inhabitants 70 GDP per capita adjusted by purchasing power 

71 Number of victims of trafficking in human beings per 100 

thousand population 

72 A sense of security in the place of residence 

73 Number of procedures to establish a company 74 End-of-life vehicles transferred to the dismantling station 

75 Number of passengers carried by rail 76 Fishing in major fishing areas 

77 Number of cases on the judge in WSA 78 Perceived independence of the judiciary 

79 Number of tractors per 100 square km of crops 80 The level of waste recycling and storage excluding major 

mineral wastes 

81 Population total 82 R&D employees by sector 

83 Population living in an apartment with a leaky roof, damp walls, 

floors or foundations, or rotting windows or floors 

84 Aquaculture production 

85 Population covered by the Covenant of Mayors on Climate and 

Energy 

86 Physical and sexual violence against women during the 12 

months preceding the survey 

87 Population with trust in the EU institutions according to the 

institution 

88 Income from agricultural factors per annual unit of work 

89 Population reporting crimes, violence or acts of vandalism in 

their area 

90 Imports into the country from developing countries 

91 Population living in households, given that it suffers from noise 92 Real GDP per capita 

93 People dying in road accidents 94 Registration of companies for 1000 inhabitants aged 15-64 

95 Employment gap due to gender 96 Differences in the remuneration of women and men 

97 Total tax rate for enterprises (as% of profits) 98 Self-reported unmet needs related to medical care 

99 Total catches in selected fishing regions 100 Self-assessment of health status 

101 Adjusted gross disposable income of households per capita 102 The death rate due to homicide 

103 Poor results in mathematics 104 Common indicator of birds by species 

105 Alcohol consumption per capita 106 Gini coefficient of equivalent disposable income 

107 Unemployment rate 108 Gini coefficient of equivalent disposable income 

109 Unemployment rate (according to BAEL) 110 Gini coefficient 

111 Estimated soil erosion by water 112 Poverty rate calculated as $ 1.90 per day (2011 PPP) (% of 

population) 

113 Estimated clusters of fish where the catch is greater than the 

maximum sustainable catch (Fmsy) by catch area 

114 Energy efficiency 

115 Artificial land surface per person by type 116 Resource efficiency and national material consumption (DMC) 

117 Garbage produced per capita 118 Gross expenditure on R&D by sector 

119 The average selling price of wood 120 Expenditure on infrastructure as% of GDP (public and private, 

no breakdown) 

121 Average acidity of the ocean 122 Public expenditure on health protection 

123 Average number of hours of work per employee 124 Expenditure on R&D as a % of GDP 

125 Average CO2 emissions per km from new passenger cars 126 Expenditure on tourism (current USD) 

127 Average deviation of the surface temperature from the surface 128 Public expenditure on security as a % of GDP 

129 Difficulties in accessing public transport by the degree of 

difficulty and degree of urbanization 

130 Public expenditure on education as a % of GDP 

131 Participation of adults in education 132 Public expenditure on environmental protection as a % of GDP 

133 Share of railway and inland waterway transport activities in 

total freight transport 

134 Public expenditure on water treatment 
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135 Share of renewable energy in total energy consumption 136 Public expenditure on general economic, trade and employment 

issues as% of GDP 

137 Share of renewable energy in final gross energy consumption 

by sector 

138 Public sector expenditure on housing as% of GDP 

139 Share of energy from renewable sources in final gross energy 

consumption 

140 Social expenditure as% of GDP 

141 Public expenditure as a % of GDP 142 The result of the general government sector in relation to GDP 

143 Share of environmental and employee taxes in total tax 

revenues 

144 High housing costs 

145 Share of forest area 146 Sufficient sea areas designated under the EU Habitats Directive 

147 Labor participation in GDP, including wages and social benefits 148 Sufficient number of land areas designated under the EU 

Habitats Directive 

149 Share of collective transport in total land passenger transport by 
vehicle 

150 Sewage production and disposal 

151 Share in the income of the poorest 40% of the population 152 Waste generation excluding main mineral waste according to 

the degree of the hazard 

153 Participation in early school education 154 Higher education 

155 Share of expenditure on education at the secondary level in total 

educational expenditure 

156 The relative distance of the median income of people below the 

poverty risk threshold to the poverty risk threshold 

157 Share of expenditures on basic education in total educational 
expenses 

158 GDP growth (annual%) 

159 Share of expenditures on higher education in total educational 

expenses 

160 Risks of income poverty after social transfers 

161 Mortality of mothers 162 Danger of poverty or social exclusion 

163 Broadcasting and publishing services 164 Energy dependence 

165 The volume of freight transport in relation to GDP 166 Employment in the high and medium technology industry 

167 Contribution to an international commitment of USD 100 

billion related to climate expenditure 

168 Confidence in the Sejm and the Senate 

169 Applications for asylum by phase of the procedure 170 The ability to be treated by sewage treatment plants 

171 Patent applications - non-residents 172 Deaths of newborns 

173 Patent applications - residents 174 Deaths in accidents at work 

175 Patent applications to the European Patent Office 176 Deaths due to diseases of the circulatory system, diabetes, 

malignant tumors and chronic respiratory disease on 100 
thousand. population 

177 Long-term unemployment rate 178 Changing the artificial land cover 

179 Water use indicator by type of water source 180 Electricity consumption per person in kWh 

181 Indicator of government spending in agriculture (AOI) 182 Consumption of fertilizers per hectare (kg / hectare of arable 
land) 

183 Indicator of the number of students to teachers (higher 

education) 

184 Consumption of toxic chemicals by danger 

185 BMI obesity rate 186 Climate-related economic losses by type of event 

187 Overcrowding indicator by poverty status 188 Death rate due to chronic diseases 

189 Municipal waste recycling rate 190 Employment rates of recent graduates 

191 Suicide rate 192 Government support for agricultural research and development 

193 Employment rate 
  

 


