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Abstract 

 

In recent years, the economic growth has resulted in the depletion of natural resources and degradation of 

ecosystems. Therefore, the environmentally sustainable growth was accepted, as a new mode for economics, that 

prevents environmental deterioration and loss of biodiversity. The idea of environmentally sustainable growth has 

been widely discussed not only by experts in environmental economics, but also in the international and national 

policy scene. However, the measurement of environmentally sustainable growth still remains a challenge, especially 

in agriculture. In this paper, available academic literature is reviewed and summarized to provide a theoretical 

baseline for creating a measure of environmentally sustainable growth of agriculture.  
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INTRODUCTION  
 

Over recent years the concept of 

environmentally sustainable growth or green 

growth, or environmentally sustainable 

economic growth, or ecologically sustainable 

growth has attracted much attention not only 

in the international but also in the national 

policy scene. The guidelines for 

environmentally sustainable growth we can 

follow since 1987 in Brundtland report. 

Although Jacobs [16] claimed that a term was 

rarely heard before 2008. Several steps of the 

concept of environmentally sustainable 

growth can be distinguished. 

First step - the need of new era of economic 

growth that provides the right kind of growth. 

Starting with 1987 it has been increasingly 

recognized that growth should be not only 

forceful but at the same time environmentally 

and socially sustainable. Once the world’s 

population continues to grow fast, to meet the 

projected food demands, diet shifts, and 

increased biofuel consumption, the world 

agricultural production alone needs to double 

by 2050, unless there occur dramatic changes 

in agricultural consumption patterns [42; 43]. 

These environmental pressures if not 

addressed and tackled, will undermine the 

world's ability to meet these demands. 

Therefore, to meet the world’s future of food 

and biofuels demand and environmental 

sustainability needs, agricultural production 

must increase significantly, while the 

environmental footprint of agriculture must 

shrink dramatically, i.e. sustainable 

intensification of agricultural production, 

lower specialization of agroecosystems, and 

lower or balance the use of mineral fertilizers 

and pesticides per unit area. 

Second step - the era of sustainable 

development concept. Although there is more 

discussion about right kind of economic 

growth, but the whole environment continues 

under pressure (for example, loss of 

biodiversity, fish stocks, desertification, 

climate change) [10; 11]. The concept of 

sustainable development is too broad. 

Third step - the beginning of environmentally 

sustainable growth concept. The Organization 

for Economic Cooperation and Development 

(OECD) take responsibility to help countries’ 

policy assess and determination of best 

practices, which assist in their efforts to 

respond to the growing policy demands to 

foster environmentally sustainable growth and 

develop measures to build sustainable 

economies [41]. Therefore, measurable 

environmental and natural resource indicators 

are needed to promote sustainable growth.  
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Fourth step the work on environmentally 

sustainable growth indicators. Internationally 

comparable data shows a lack in 

environmentally sustainable growth 

indicators. Especially, the indicators that show 

economic growth within the environmental 

damages [27]. Therefore, new measurement 

systems of environmentally sustainable 

growth are under development.  

The key issues of environmentally sustainable 

growth first applied by the 5th Ministerial 

Conference on Environment and 

Development in Asia and the Pacific of the 

Economic and Social Commission for Asia 

and the Pacific of the United Nations 

Economic and Social Council in 2005. In this 

conference, environmentally sustainable 

growth (author named it as green growth) was 

proposed as a way to seek for further 

economic growth with respect to 

environmental sustainability, without putting 

significant pressure on environmental 

capacity and without compromising 

environment sustainability. Moreover, further 

economic growth was necessary to reduce 

poverty in this region. Besides, since 2009 

OECD, World Bank and other organizations 

more and more focused on environmental 

issues, including environmentally sustainable 

growth. As a result, various terms such as 

environmentally sustainable growth, green 

growth, green economy, green jobs, green 

economic growth and other are gaining 

popularity in the political and community 

space [45].  

Previous studies showed that, there is no 

single recognized and commonly used 

definition of environmentally sustainable 

growth. There are several equivalents of this 

concept, for example, environmentally 

sustainable growth, green growth, 

environmentally sustainable economic 

growth, ecologically sustainable growth, 

inclusive green growth, genuine green growth, 

green economy, green new deal, low-carbon 

growth. Some authors, previously used 

concepts, used as synonyms, and other – as 

separate concepts. InterActive Terminology 

for Europe (IATE) gives preference to 

concept of environmentally sustainable 

growth which also is used in this study. 

Jacobs [16] argues that sustainable 

environmental growth contributes not only to 

economic growth but also ensures 

environmental protection and sustainable use 

of natural resources. Consequently, the idea of 

environmentally sustainable growth has 

emerged as a dominant policy response to 

environmental crises. However, according to 

Stoknes and Rockström [35], the notion of 

environmentally sustainable growth is still 

notoriously vague and elusive. 

Besides, there are noticeable links between 

the concept of environmentally sustainable 

growth with the concept of sustainable 

development. According to Choi [7], first is 

more practical concept and second – more 

abstract. Also, Mishra [24] argued that, 

environmentally sustainable growth is a 

subset of sustainable development, which 

gives more attention to the necessary 

innovation, competition and investment.  

Moreover, it is important to emphasize that 

the most common definition of 

environmentally sustainable growth focuses 

on environmental and economic issues [16] 

and social issues are only the result of the 

integration of environmental and economic 

objectives and their implementation [17; 28]. 

Finally, the definition of environmentally 

sustainable growth does not explain how 

green growth can be achieved. According to 

Stoknes and Rockström [35], there is a lack of 

simple and clear indicators of whether 

economic growth at different scales is green 

enough. This is the relevance of 

environmentally sustainable growth 

assessment by the academic literature.  

This article aims to provide a baseline for 

measurement of environmentally sustainable 

growth of agriculture using the available 

academic literature review.  

 

MATERIALS AND METHODS 
 
Literature overview method was used in this 

study to obtain information associated with 

environmentally sustainable growth and its 

measures. A literature overview method also 

obtains a robust conclusion on the 

measurement of environmentally sustainable 

growth. According to Snyder [33] literature 
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overviews are foundation for all types of 

research, due to a literature overview may be 

the best methodological tool for topic, to 

provide an overview of a relevant issue or 

research problem. Keywords were used as a 

most common method of identifying literature 

[8]. The keywords used in this paper fell into 

the following two categories:  

Growth related keywords such as 

environmentally sustainable growth and green 

growth; 

Growth measures related keywords such as 

green GDP growth, environmentally adjusted 

multifactor productivity, green multi-factor 

productivity and green total factor 

productivity.  

In the measurement methodology of the 

environmentally sustainable growth, terms 

“total factor productivity” (TFP) and 

“multifactor productivity” (MFP) often used 

as synonyms [19; 31]. In this article, both 

terms are used as synonyms as well. 

 

RESULTS AND DISCUSSIONS 
 
The available academic literature on 

environmentally sustainable growth highlights 

that: economic growth reduces natural capital 

and risks for development are still rising [24]; 

there is not enough literature about 

environmentally sustainable economic 

development, although this development has 

been a worldwide concern [46]; harmonizing 

environmental issues for land use with the 

need to produce more food is an established 

concern of scientific and policy discourses on 

sustainable agriculture [12], i.e. literature 

have been undertaken investigating the 

relationship between the environment and the 

economy as whole or its respective sectors 

[18]. 

It is recognized that the discussion on 

environment versus growth continues to the 

recent day, therefore the environmentally 

sustainable growth is imperative in further 

economic growth, that contributes to lower 

resource use and lower negative 

environmental impact [3; 36], helps to solve 

environmental and economic problems [3].  

Table 1 illustrate environmentally sustainable 

growth measurement based on literature 

review, which distinguish five ways for its 

measurement. It was determined that 

environmentally sustainable growth may be 

measured by single indicators, footprints, 

adjusted or expanded economic indicators, 

dashboards or composite indicators.  

As mentioned Tilsted et al. [39], typically, 

claims of environmentally sustainable growth 

are assessed with respect to decoupling rates, 

consisting of two metrics: value added (at the 

national level – gross domestic product, GDP) 

and national emissions. According to 

Lundquist [22], decoupling emissions from 

growth submit a sustainability path where 

pressure on the environment can be prevented 

without compromising economic 

development. 

It is widely recognized that environmentally 

sustainable growth is mostly measured by 

systems of indicators that shows the progress 

of the environmentally sustainable growth, for 

example, dashboards, headline indicators. 

However, the sets of indicators are not only 

without hierarchy, but also often measured in 

different units. Moreover, mostly 

environmentally sustainable growth is 

compared in terms of estimating adjusted 

MFP, which is usually measured through the 

prism of output and pollution, especially at 

national level [6; 38; 46]. For example, 

Tzouvelekas et al., [40] involve emissions as 

an input in the production process. Authors 

also measure the contribution from the use of 

environment in total output growth. Wang et 

al., [46], estimate the potentials of industrial 

growth, greenhouse gas (GHG) reduction and 

energy saving based on the green productivity 

measurement. Also, the assessment of 

environmentally sustainable growth takes into 

account not only pollution but also natural 

resources [6; 32], therefore the assessment has 

been extended to include the input of natural 

capital.  

Besides, Table 1 illustrates, that many studies 

have aimed their attention at measuring the 

environmentally sustainable growth of the 

whole economy and there are still a few 

studies measuring environmentally 

sustainable growth of agriculture. 

Based on literature overview, adjusted 

economic indicators measure environmentally 
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sustainable growth in monetary terms (one 

metric) and are better compared with each 

other, especially at national level. 

 
 

Table 1. Literature overview on environmentally sustainable growth measurement 

Author (s) Indicator/ Dimension Research area 
Single indicators 

Antal and van den Bergh [3] GDP and GHG emissions decoupling rate whole economy 

Ipate et al. [15] Water exploitation index whole economy 

Footprints (how much the existing biological capacity is used to support economic activities and human needs) 

Vanham and Bidoglio [44] Water  whole economy 

Tian et al. [38] Environmental and resource  whole economy 

Al-Mansour and Jejcic [2] Carbon  agriculture 

Bauwens [5] Material  whole economy 

Adjusted or expanded economic measures (A monetary metric derived by adjusting a conventional economic 

variable for broader environmental and social sustainability values) 

Tzouvelekas et al. [40] Total factor productivity growth and the environment whole economy 

Škare et al. [34] Green GDP whole economy 

Brandt et al. [6] Green multi-factor productivity growth  whole economy 

Baldoni et al. [4] Farm-level TFP and EI indices agriculture 

Rodríguez et al. [32] Environmentally adjusted multifactor productivity whole economy 

Hamilton et al. [13] TFP including natural resources agriculture 

Liu et al. [21] Green TFP agriculture 

Li et al. [20] Green GDP agriculture 

Coli and Colucci [9] Total factor productivity adjusted for GHGs emissions agriculture 

Dashboards (a set of indicators without hierarchy, often measured in different units) 

Lyytimäki et al. [23] Green growth indicators whole economy 

OECD [28] Green growth indicators for agriculture agriculture 

Acosta et al. [1] Natural capital protection whole economy 

Composite indicators (aggregated measure that combine indicators through rescaling the components and 

weighting, often measured in different units) 

Ou [30] Green competitiveness analysis index whole economy 

Tamanini [37] Global green economy index  whole economy 

Nahman et al. [25] Green economy index whole economy 

Source: Own elaboration based on the literature mentioned above. 

 

Although changes in productivity are usually 

measured as MFP, the environmentally 

adjusted MFP (one of adjusted economic 

measure) is a better driver of growth in 

agriculture than conventional MFP. Table 2 

illustrates the comparison between those 

productivity measures. 
 

Table 2. Comparison between conventional and 

environmentally adjusted multifactor productivity 
 Conventional 

MFP 
Environmentally adjusted 

MFP 
Output Gross value 

added  
Real gross value added (or 
good output); 

Pollutant emissions (bad 

output) 

Input Labour; 

Capital 

Labour; 

Capital; 

Natural capital 

Elasticity Inputs elasticity Inputs elasticity; 

Bad output elasticity  

Source: Own elaboration based on Brant, Schreyer and 

Zipper [6], Rodríguez, Haščič and Souchier [32]. 

 

The disadvantages of conventional MFP 

versus the environmentally adjusted MFP are 

follows:  

(i)the conventional MFP is a measure of 

productivity growth where the underlying 

production function traditionally accounts for 

the labour and produced capital inputs [32] 

and do not accounts for nonmarketable inputs 

and outputs;  

(ii) the role of natural capital as a factor input 

in conventional MFP is generally ignored, 

although short-term economic growth leads to 

the loss of natural capital [6; 14];  

(iii) the conventional estimates of productivity 

ignore nonmarketable outputs, i.e. negative 

and/or positive externalities.  

It was established that conventional approach 

of productivity ignores adverse agricultural 

production effects on the environment, such 
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as soil erosion, pollution from nitrate 

leaching, greenhouse gas emissions, etc. [26]. 

This may result to incorrect policy 

conclusions and a systematic bias in 

productivity calculations [4; 29]. Meanwhile, 

environmentally adjusted MFP measure 

explicitly accounts for natural capital as an 

input factor and for negative externalities (or 

undesirable goods) as an output of the 

production process [6]. 

 

CONCLUSIONS 
 
An increasing number of studies have sought 

to measure the environmentally sustainable 

growth of whole economy, but still studies 

which measure this growth for agriculture are 

lacking. Most of these studies are based on 

OECD measurement of green growth 

indicators and include several indicators 

helping to measure environmentally 

sustainable growth in agriculture.  

Conventional MFP measure do not take into 

account those inputs and outputs with 

environmental externalities in the production 

process, although, the concept of 

environmentally sustainable growth emphasis 

the need to measure them [3; 27].  

However, environmental externalities are 

usually ignored in conventional measurement 

of MFP in agriculture. Therefore, this issue 

can be solved by creating a measure of MFP 

that takes into account natural capital.  

Environmentally adjusted MFP not measured 

yet. However, the OECD organization is 

exploring ways to include bad output and 

natural resource inputs in the assessment of 

MFP in agriculture.  

The OECD [28] argue, that there is a lack of 

agreement among experts on the research for 

measuring MFP. Moreover, existing 

researches show heterogeneity of 

measurements. Besides, all studies are mainly 

of a methodological approach.  

Therefore, the OECD created a network on 

agricultural MFP and the environment in 

2017, where experiences and good practices 

are shared.  

Besides, they seek to develop a comparable 

system of environmentally adjusted MFP 

indicators. 
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