
IOP Conference Series: Earth and
Environmental Science

     

PAPER • OPEN ACCESS

An algorithm of adaptive stimulation of ecological
and socio-economic development of a cross-
border region
To cite this article: L Kirhmeer 2019 IOP Conf. Ser.: Earth Environ. Sci. 395 012015

 

View the article online for updates and enhancements.

You may also like
On the issue of ensuring environmental
safety of anthropogenic systems in cross-
border areas of the Novosibirsk Region
E Malgin, E Shemetova and I Bochkarev

-

Development of industrial estates in the
context of supporting border economic
development (Case study at Entikong
National Strategic Areas)
D A Rahim and G D Adiatmojo

-

Preface-

This content was downloaded from IP address 3.22.248.208 on 05/05/2024 at 02:10

https://doi.org/10.1088/1755-1315/395/1/012015
/article/10.1088/1755-1315/395/1/012024
/article/10.1088/1755-1315/395/1/012024
/article/10.1088/1755-1315/395/1/012024
/article/10.1088/1742-6596/1469/1/012136
/article/10.1088/1742-6596/1469/1/012136
/article/10.1088/1742-6596/1469/1/012136
/article/10.1088/1742-6596/1469/1/012136
/article/10.1088/1755-1315/395/1/011001
https://pagead2.googlesyndication.com/pcs/click?xai=AKAOjsv-FDN-DsZZoZbHBOL_btFTnO7lTYg7JCuCKlJW8LrYC8l3q18t1ne8746TRE93s2Fo3EP1O6gyQGxcU1QXfrlOX3dF4E2x0rmaNAyeGegA5P2va2pd5PlHE35YEz9lGcAhBt84TqoBkoHvFwlTN4rnAquGIB0VAdQ7QkjyHkoHs-nBYAREUFYhCEDBlivQE67EdFat1CEoeIjSHlaXFsN70c24Cdje0PFj0eFrSrrya-bUKgEUGdEnQkRKQz2K6ToEynoP9plrdn3ewzXNg7of7OTFVNBgye4jPhcsLxvjYfQa5s_wyF4dOquSeWRTGX07NbU9v6b-4sUMtQ1CzBCZfqU6cw&sig=Cg0ArKJSzOeSMx7kq3f8&fbs_aeid=%5Bgw_fbsaeid%5D&adurl=https://iopscience.iop.org/partner/ecs%3Futm_source%3DIOP%26utm_medium%3Ddigital%26utm_campaign%3DIOP_tia%26utm_id%3DIOP%2BTIA


Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOI.

Published under licence by IOP Publishing Ltd

International Conference on Sustainable Development of Cross-Border Regions

IOP Conf. Series: Earth and Environmental Science 395 (2019) 012015

IOP Publishing

doi:10.1088/1755-1315/395/1/012015

1

An algorithm of adaptive stimulation of ecological and socio-
economic development of a cross-border region  

L Kirhmeer1* 
1 Orenburg State University, 13 Pobedi prospect, Orenburg 460018 Russia 

E-mail: lkirhmeer @mail.ru 

Abstract. Ecological, social, and economic development of a cross-border region is determined 
by regulated and unregulated factors, some of which are formed outside the region and even 
countries. Environmental pollution cannot be limited to territorial boundaries, and this requires 
taking into account this fact when developing programs and activities aimed at the regional 
ecological and socio-economic development. 

1.  Introduction 
The Orenburg region is one of the subjects of the Russian Federation. It is located on the border with 
the Republic of Kazakhstan, having the longest part of the Russian-Kazakhstan border. The Orenburg 
region belongs to the mining regions, with a rather complex environmental situation and a high level of 
mortality and morbidity from environmentally related diseases. There are problems associated with the 
development of natural resource potential, despite the existing advantages of cross-border cooperation 
with Kazakhstan [1]. Ecological and socio-economic development of the Russian region and territories 
of Kazakhstan adjacent to the Orenburg region is influenced by a variety of internal and external, 
exogenous (controllable) and endogenous (uncontrollable, formed within the region as a system) factors. 
For this reason, environmental and socio-economic development should be stimulated, taking into 
account not only internal factors and changes, but also looking into the situation in neighboring regions 
and countries. To make effective management decisions, we need to adapt not only to the existing state 
of ecological, social, and economic development, but it is necessary to also take into account its 
prospects [12; 13]. In this connection, the development of an algorithm to adaptively select a number of 
tools to stimulate the ecological and socio-economic development of a cross-border region is relevant. 

2.  Materials and Methods 
S. L. Vasenev, Kh. B. Badarchi, D. S. Gordeeva, D. F. Dabiev, V. V. Borodkina, and others devoted 
their research to the assessment of the ecological-social and economic development of regions [2-5] 
These researchers use on a system of indicators that characterize the ecological and socio-economic 
state of regions in modern conditions. The pressure-state-response model was taken as the basis in our 
study. The model is based on the thesis that human activity exerts “pressure” on the environment, forcing 
the government to react, and changing social agents’ behavioral patterns [6]. We have developed a 
methodology for monitoring and forecasting (in short-term) the regional ecological and socio-economic 
development. The methodology outcome is a set of strictly limited indicators of environmental and 
socio-economic forecasting, taking values from 0 to 1 [7]. The results are used in our proposed roadmap 
[8]. The roadmap structure for environmental and socio-economic development includes the time axis 
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(short, long, and super long-term perspectives) and the road map layers (global, in-country, and intra-
regional challenges). Choosing incentive instruments and their priorities adaptively changes, depending 
on the levels achieved and the scenarios implemented. The transition from one scenario to another occurs 
due to correctly selecting and implementating incentive tools.  

3.  Results 
Let’s consider a number of scenarios describing the ecological and socio-economic development of the 
Orenburg region: 

1.  “A mining resource-dependent depressed region.” Such a scenario is negative. In the long term 
(15 years or more), the dominant type of economic activity (“mining and quarrying,” having a 
high proportion in GRP) is preserved and strengthened. At the same time, the contribution of this 
type of activity to the “Pressure” indicator block remains unchanged or increases. Indicators of 
the block “State” and “Reaction” are in a negative trend. Interaction with Kazakhstan within the 
framework of changes in “Pressure” and “Reaction” indicators is minimal or absent. 

2. “A multi-industry moderately developed region (economic diversification).” In the long run, the 
role of other types of economic activity increases, without any predominance. Mineral mining 
continues, but with a tendency to reduce and completely eliminate this type of activity. Improving 
indicators for all “Pressure-state-response” blocks are observed. A really working mechanism for 
reducing pressure on the environment is being established with Kazakhstan. 

3. “An agrarian region with a green economy (moderate growth).” In this region, the role of 
agriculture with an increasing share of the population engaged in this type of economic activity 
increases. Innovative methods are being introduced; they are effective for those areas with risky 
agriculture. Transition to such a scenario in WTO conditions is possible, as the region belongs to 
the zone of risky farming (thus, it is subjected to drought). Accordingly, requirements for reducing 
and canceling state support do not apply to the region. At the same time, transition to the agrarian 
specialization of a competitive level is possible only with significant government support [9]. 
Mining continues, but it has a tendency to reduce and completely eliminate this type of activity. 
Food security is ensured. Positive changes are observed in all “Pressure-state-reaction” blocks. A 
really working mechanism for reducing pressure on the environment is being established with 
Kazakhstan. 

4. “Innovative development (optimistic variant).” The region is reorienting to new high-yielding 
economic activities that are not typical for the region’s economy at present, developing existing 
economic activities and ensuring food and economic security. The impact of both internal and 
external pressure factors on the environment can be leveled out or reduced to a minimum in the 
region, by achieving the same results in neighboring regions and in Kazakhstan. 

A management scheme of the region’s ecological and socio-economic development is demonstrated 
in Figure 1. It begins with assessing the region’s state. As shown in Figure 1, the presented scheme 
suggests an iterative solution to the issue of managing the region’s ecological and socio-economic 
development. Also, it is based on the scenarios and methods for monitoring and forecasting the 
ecological and socio-economic development within the framework of our roadmap. 

Without describing the tools used in detail (which can be found in the works of Yashalova [10] and 
IDegtyareva [11]), we move on to our proposed adaptive algorithm for stimulating the region’s 
ecological, social, and economic development (Figure 1). Ranking tools in order of importance is 
required in advance, and this is done on an expert basis. At the same time, in the conditions of a cross-
border region, experts from the Orenburg region and Kazakhstan should be involved. Each degree of 
importance of these tools is conditionally denoted by the following letters: A, B, C, D, etc. The degree 
of different instruments’ importance may coincide, and their list may vary depending on the scenario 
being implemented. When switching to another scenario, the corresponding importance degree is 
reviewed. The effect is estimated on the basis of monitoring and forecasting the region’s ecological and 
socio-economic development. 
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Figure 1. A management scheme of the region’s ecological and socio-economic development. Source: Developed 
by authors. 

 
Figure 2. An algorithm for choosing a tool to stimulate the region’s ecological and socio-economic development. 
Source: Developed by authors. 

Adaptation of the algorithm implies recalculating the importance of tools, as well as their 
composition depending on the implementation of a particular scenario. 

4.  Discussion  
The adaptive nature of the choosing instruments for stimulating the ecological and socio-economic 
development of a cross-border region is also determined by the fact that shifts in the weight of control 
levers to the regional level are observed [1]. Close cooperation in the field of environmental protection 
between Kazakhstan and the Orenburg region is initiated at the regional level. The solution of such 
major tasks as the transition to a “green” economy is possible only in the long term with an integrated 
approach that takes into account many factors of a controlled and uncontrolled nature. 

The proposed approach requires clarification of incentive tools. The selected incentive tools will be 
projected through programs and activities to improve environmental and socio-economic development. 
In the future, the development of projects of specific programs is planned with definiting the program 
life cycle, costs of implementing program’s activities, as well as effectiveness of its implementation. 

5.  Conclusion 
Thus, the cross-border region’s ecological and socio-economic development depends not only on 
internal factors, but it is also determined by the external “pressure.” To improve the whole situation, the 
Orenburg region should adopt measures aimed at addressing the causes of environmental pollution. In 
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our opinion, it is also necessary to work closer with Kazakhstan on such issues, including reaching 
bilateral treaties and establishing common monitoring mechanisms. 

Within this research, we present a roadmap for ecological and socio-economic development, which 
is based on a system of indicators within the framework of the “Pressure-state-reaction” model. More 
than that, an adaptive incentive algorithm is described in the paper, which would allow the region to 
move to a new level of development that meets the concept of sustainable development. 
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