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Recently we observe a growing interest in the Circular Economy (CE) concept among
scholars and practitioners all around the world. One of the CE goals is to increase the
resource efficiency by converting more waste into resources. The introduction of such
changes in the long term perspective will affect the regional economy. In this paper the
Dynamic Stochastic General Equilibrium (DSGE) model designed to simulate the
expected impact of increase resource efficiency on the regional economy is developed.
The model is built on the assumption that a part of current consumption returns back
from consumers to producers in the form of supplies used later in the production
process. Structural parameters of the proposed model were calibrated to Matopolska,
region in southern Poland, the study used the bayesian estimation method in process. A

Methodology and results

The difficulty in collecting a necessary empirical database results in situation where the
environmental policy feedback mechanism stil doesn't seems to be fully integrated into a
GE model.

Agents in the presented model are producers, consumers and the government.
Manufacturers maximize profit, consumers maximize utility, and the government taxes
transactions and redistributes profits. Consumption is divided into private and
government, the Calvo sticky prices mechanism is also present. Available resources are
divided into primary and secondary (recovered from past consumption). The production
function depends on capital, labor and materials. The model has been linearized and the

variables used de facto illustrate deviations from equilibrium.

Fig. 3 Conceptual model of flows related to the GE
as implemented in DSGE model
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Circular economy is an approach that would flows that internalize environmental externalities
transform the function of resources in the economy. linked to virgin resource extraction and the generation

Waste from factories would become a valuable input of waste (including pollution)”.¢
to another process - and products could be repaired,
reused or upgraded instead of thrown away

computer simulation confirms the positive impact of the increase of resource efficiency
on the economy, which eventually will improve the quality of life of the population.

Introduction

CE replaces old linear business model by an idea of economy where material flow is
closed and goods circulate among users as rented or leased instead of owned, damaged
items are repaired not replaced and wastes are limited to absolute minimum
(Geissdoerfer et al., 2017; Korhonen et al., 2018). At the moment this idea is an utopia,
but certain steps are made in order to move into that direction. The cold facts are that
we live on planet with finite amount of resources and growing number of recipients.
Moreover humanity reached level of development which influenced the Earth climate
and the pollution is a global concern. A shortage in resources already became imminent
threat to world biggest producers. As a result China adopted CE as the core strategy for @

national development (Geng et al., 2012). Concerns in seeking resource efficiency are
present in Europe as well (Welfens et al., 2017). At first individual countries (Germany,
France, Finland, Denmark among others) and thus the EU. Europe is focused on resource
efficiency, waste, new business models, new jobs, eco-innovations, social innovations,
etc. (McDowall et al. 2017).

End of life/Recycling

Based on the quarterly data from 2008-2017parameters of the model were estimated. As
a result reliable estimates and confidence intervals for simulations were possible to
made. The source of economic fluctuations in DSGE models are shocks. Therefore,
attention was focused on shocks related to the increase in the amount of available
materials resulting from the recovered resources. Figure 4 illustrates effects of that shock
to GDP and wages. GDP is clearly growing and growth is spread over time. Wages are
also increased in the short term, although values below equilibrium are possible in the
long term.
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The circular economy is an economy “where the value of
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¢ economy for as long as possible, and the generation of
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EU's efforts to develop a sustainable, low-carbon,
resource-efficient and competitive economy”.
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Circular economy “refers mainly to physical and material
resource aspects of the economy - it focuses on recycling,
limiting and re-using the physical inputs to the economy, and
using waste as a resource leading to reduced primary resource
consumption”.
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Preventing the generation of wastes with association of converting them into resources
additionally combined with increased resource efficiency will significantly impact the
environment, society and economy. Consequently CE serves the purpose of developing
an understanding new processes and business models which could be later adopted in
economy).

Fig.2 Principles of the Circular Economy
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In this research a special attention is directed to modification of existing macroeconomic
models of production and consumption. The most common approach to modeling
impact of CE on economy involves quantitative models of computable general
equilibrium. The concept of general equilibrium makes those models most suitable for
such an analysis because it is expected that some parts of economy will benefit from
changes and other will not (Wijkman & Skanberg, 2015). Existing studies use few kinds of
decoupling mechanisms. Researchers most commonly introduce some kind of
technological change in production function. In this approach parameters of production
function are altered in a way which results in better overall efficiency of production
(Tuladhar et al.,, 2015). The second approach is related to term of substitution -
substitution between materials, substitution between production factors and
substitution on demand side (Godzinski, 2015). Some recent studies assume that in
future consumers liberally will shift to products which are less material intensive. Such
exogenous alterations in consumption patterns will result in reductions in natural
resource extraction (Bosello et al., 2016; Meyer et al., 2015). In this paper we assume that
part of consumption is recovered in form of materials and is used again in production
process.
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Conclusion

The presented article attempts to answer the question how converting waste into
resources will impact regional economy in Matopolska. To this end, a Dynamic Stochastic
General Equilibrium Model with an implemented resource recovery mechanism was
constructed. Presented simulations show that a increase in the amount of materials
resulting from an increase in the level of recovery leads to economic growth.
However, one should remember that the results obtained are specific to the used mode|,
l.e. the assessment of shocks and their impact on the economy may change when a
different DSGE model or other parameters (data set) are used.

Bosello, F., Antosiewicz, M., Bukowski, M., Eboli, F., Ggska, J. (2016), Report on Economic Quantitative Ex-Ante Assessment of DYNAMIX Policy Mixes, DYNAMIX
Deliverable 6.2, Milano: Fondazione Eni Enrico Mattei, http://dynamix-project.eu/quantitative-economic-ex-ante-assessmentdynamix-policy-mixes.html.

European Commission (2015), Closing the loop - An EU action plan for the Circular Economy, Communication from the Commission to the European Parliament, the
Council, the European Economic and Social Committee and the Committee of the Regions, COM(2015) 614 final.

Geissdoerfer, M., Savaget, P., Bocken, N., Hultink, E.J. (2017), The Circular Economy —a new sustainability paradigm?, Journal of Cleaner Production, 143, 757-768,
http://dx.doi.org/10.1016/j.jclepro.2016.12.048

Geng, Y., Fu, J., Sarkis, J., Xue, B. (2012), Towards a national circular economy indicator system in China: an evaluation and critical analysis, Journal of Cleaner
Production, 23, 216-224.

Godzinski, A. (2015), Circular economy and energy: a computable general equilibrium approach. French Ministry of Environment,
https://afse2015.sciencesconf.org/61878/document.

Korhonen, J., Honkasalo, A., Seppala, J. (2018), Circular Economy: The Concept and its Limitations, Ecological Economics, 143, 37-46,
https://doi.org/10.1016/j.ecolecon.2017.06.041

McDowall, W., Geng, Y., Huang, B., Bartekova, E., Bleischwitz, R., Turkeli, S., Kemp, R., Domenech, T. (2017), Circular Economy Policies in China and Europe, Journal
of Industrial Ecology, 21(3), Special Issue: Exploring the Circular Economy, 651-661.

Meyer, B. Distelkamp, M., Beringer, T. (2015), Report about integrated scenario interpretation GINFORS / LPImL results, POLFREE Deliverable D3.7A.
Preston, F. (2012), A Global Redesign? Shaping the Circular Economy, Briefing Paper, London: Chatham House.

Sauvé, S., Bernard, S., Sloan, P. (2016), Environmental sciences, sustainable development and circular economy: Alternative concepts for trans-disciplinary research’,
Environmental Development, 17, 48-56.

Tuladhar, S., Yuan, M., Montgomery, W.D. (2015), An Economic Analysis of The Circular Economy, NERA Consulting,
www.gtap.agecon.purdue.edu/resources/download/8300.pdf

Welfens, P., Bleischwitz, R., Geng, Y. (2017), Resource efficiency, circular economy and sustainability dynamics in China and OECD countries, International Economics
and Economic Policy, 14(3),377-382.

Wijkman, A. Skanberg, K. (2015), The Circular Economy and Benefits for Society: Jobs and Climate Clear Winners in an Economy Based on Renewable Energy and
Resource Efficiency, Study requested by the Club of Rome with support from the MAVA Foundation.



