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Preface. 
 

In August Associate professor, Ph.D. Li Xing and I did a trip to Beijing in order to establish a 

network of Chinese and later Russian, Danish, Icelandic and Greenland scientists. The trip, 

financed by the Municipality of Lolland's climate and energy project culminated in the 

research design described here after a series of meetings with Chinese colleagues and Ph.D. 

students. We met a fantastic hospitality, kindness and interest in the project everywhere, and 

we agreed that cooperation could be initiated under the condition that the project preparatory 

activities can be completed in 2011. For this we need financial support in the form of 'seed 

money' to finance a workshop to be arranged in Denmark, where the final and detailed 

research design can be put in place. We are currently applying the Nordic Council of 

Ministers' Arctic Cooperation Program for funding - further, we seek support from the 

Commission for Scientific Research in Greenland, the Greenland self-government research 

pool, The North Atlantic Cooperation Program and resources in the Lolland municipality 

climate and energy project that is transferred and held in trust by director Emily Tschang ET 

Consultants Pte. Ltd. in Singapore. 

 

Special thanks must be given to Emily for her tireless efforts to bring the project 'on track'. 

Emily visited Aalborg University in 2009 and she has helped us getting started with the 

establishment of important contacts in China. Moreover, thanks to Leo Christensen Lolland 

municipality, who financed the trip. Emily and Leo is part of collaboration on green 

technologies in community development in Denmark and China. Senior researcher Rasmus 

Ole Rasmussen, Nord-regio in Stockholm must also have a thank you for bringing the project 

to my attention and for recommending me as a part of the project. Furthermore, I wish to 

thank our Chinese colleagues. This applies especially to Professor Sun Jiulin the Chinese 

Academy of Sciences and Tsinghua University's Institute of Geographical Science & Natural 

Resources Research's Professor and 'First Deputy President' Shenbin Chen Tsinghua 

University's Institute of Geographical Science & Natural Resources Research, Professor 

Zhang Xiliang Institute of Energy, Climate and Economy at Tsinghua University, Professor 

Dehua Liu Tsinghua University Dept. of Chemical Engineering, Director Yishuan Sun 

Beijing All-National Academy of Agricultural Science and Technology and Vice Director 

Hao Min from Tsinghua University’s international office of Exchange and Co-operation.  

 

The project can help to ensure the Third International Polar Year's legacy. The energy cluster 

center of Zealand and regional development companies seek to promote green jobs in outskirt 

regions of Denmark. This development can inspire a similar development in Arctic regions 

and in China's cold regions. Among other things the development of the Lolland project could 

serve as a lever for the Danish Climate Commission, Danish Oil and Natural Gas, Vestas and 

the Organization for Renewable Energy scenarios not only for a Denmark without fossil fuels, 

but also for the entire region of Denmark, Sweden, Finland and Germany, where the goal is a 

full transition to a CO2 neutral energy supply in 2050. 

 

The legacy of the Third International Polar Year is for our part the legacy of the POENOR 

Project (The Political Economy of Northern Regional Development) and the part of the 

project, which addressed the socio/economic impacts of climate change and the promotion of 

a self-reliant development path for the northern regions of North America, Scandinavia and 

Russia. In these years a significant 'exodus' takes place from outlying districts to the larger 

cities and south to the economic centers in the Arctic and sub-Arctic regions. 
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Meeting with Professor Sun Jiulin  8/10 2010.
1 

Present at the meeting besides Prof. Sun as the manager of the institute of geographical 

science and research in natural resources (IGSNRR) associated with the Chinese Academy of 

Sciences (CAS) was Professor Dong Suocheng, 15 Post. Doc. and Ph.D. students. A post-

doctoral student Min Feng presented IGSNRR and CAS, a project on 'Global Change', a 

database (www.geodata.cn) and the international cooperation on 'Global Change', that the 

Institute takes part in.
2
 Subsequently, I presented a paper with elements of the project is 

attached below. Moreover, I presented ARCTICSTAT (www.arcticstat.org). 

 

IGSNRR was established in 1999 and today it has 579 employees, of whom 119 are 

professors and 8 are members of the science academy. The Department is responsible for the 

education of 400 Ph.D. students and 230 MA students. 

 

  

       (IGSNRR at Tsinghua University) 

 

The institute gives priority to research in the fields of landscape, human-environment 

interactions, ecological networks, geo-information, natural resources and agricultural policy 

priority. And it is divided into several sections:  

 

- Physical Geography and Global Change Research Division 

                                                 
1
Prof. Sun Jiulin on google: Leading researcher in agriculture and resources. Prof. Sun chairs two of the Chinese 

state key projects: database and information regarding the system of land resources in Loes Plateau and the 

Chinese Agricultural Resource Information System. He has been a pioneer in the development of Chinese 

natural resource management information structure, coding systems and modeling for regional development. He 

was elected member of CAS in 2001.  

2
 The text here is based on Min Feng’s PP presentation, which he was kind enough to give us. 

http://www.geodata.cn/
http://www.arcticstat.org/
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- Human Geography and Regional Development Research Division  

- Natural Resources and Environmental Security Research Division  

- State Key Lab of Resource and Environment Information System 

- Key Lab of Water Cycle and Related Land Surface Processes of CAS 

- Key Lab of Ecosystem Network Observation and Modeling of CAS 

- Center for Chinese Agricultural Policy of CAS  

 

Centrally to the institute’s research is the data base:  

 

Information Sharing Center for Earth System Science 

(ISCESS), IGSNRR, CAS

Physical Geography and Global 

Change Research Division

Human Geography and Regional 

Development Research Division

Natural Resources and 

Environmental Security Division

Center of Chinese Agricultural 

Policy

State Key Lab of Resource and 

Environment Information System

Key Lab of Water Cycle and Related 

Land Surface Processes of CAS

Key Lab of Ecosystem Network 

Observation and Modeling of CAS

IGSNRR, CAS
Earth Information Mechanism 

and System Simulation Division

Resource Environment 

Scientific Data Center

Cartography and Mapping 

Division

Information Sharing Center for 

Earth System Sciences

 
 

Regarding interfaces between the POENOR project and the Lolland project, research in the 

field of social geography and regional development attracts particular interest. This area 

focuses on the factors driving the development, which evaluation mechanisms that may find a 

common applicability in research and which spatial patterns that can ensure sustainable 

development and urbanization. Additionally, there are strategic studies with respect to 

environmental security and natural resources globally, nationally and regionally, as well as 

studies of the development of Chinese agriculture and rural research. In the period of 2007 to 

2012 a partnership was established with Russian, Mongolian and Chinese partners and these 

partners would conduct an expedition to the cold regions of Southeast Asia and Eastern 

Siberia. The project includes a mapping of land surface systems respond and adaptation to 

climate change. Other project areas, suggesting possible collaboration options are projects 

regarding socio-economic development, settlement patterns and urbanization. 

  

The Center of Earth System Information Sharing is headed by Prof. Sun together with Deputy 

Dr. Wang and Dr. Juanle Yunqiang Zhu. The center has assigned 13 employees 4 post-docs 

and 15 Ph.D. students, some of whom are foreign. The Centre describes its objectives as: 

 

- use and development of technologies, that can contribute to international cooperation 

aimed at sharing and collecting data nationally and internationally among research 

institutions.  
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- 'policy' formulation, establishment of standards, building an integrated database and 

establishment of platforms for promote interdisciplinary research in landscape.  

- rural development, new energy technologies and bio-energy research  

- research, environmental assessments, changes in land cover and use at regional and 

global levels. 

 

By 2009 it is now possible to collect 17.5 TB of data in the fields of physical geography, 

economics, ecosystems, environment, natural resources, polar regions, coastal zones, 

landscape sightings, sun-Earth system and space. The database is used by related research 

over China - so there is little doubt that here we have a very important partner in a Sino-arctic 

project (see appendix below for project description). 

 

  

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Dr. Min presented the database in detail, and it was obvious that an extensive collection work 

has been conducted regarding historical demographic data that stretches back to 1850 and 

precipitation data dating back to 1840. Besides, there are longitudinal data on the economy, 

resources and environment, which stretches back to the 80s. 

 

Breaking down geographically for climate sensitive regions, data are compiled in relation to 

scientific expeditions to the North and South Pole and the Qinghai-Tibet Plateau. In addition, 

there are climatological data, soil erosion data for the loose plateau, glaciological data, 

permafrost and desert data for northwestern China, agricultural and ecological data for the 

Northeast China as well as data on coastal zones comprehensive river regions of the Yangtze, 

the Yellow River delta and the southeast coast of China. 

 

 

14 Institutes in CAS 
Mongolian Academy of Sciences 

Arctic and Antarctic  
Research Center, …… 

Himalayan area 

10 Universities in China 

5 WDCs in China 

More than 30 partners 



 7 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 8 

Min ended his presentation by noting the increased need for research on global change. The 

foundation for future global climate negotiations, the development of new and sustainable 

energy technologies and urban development and rural development is highly dependent on 

data collections based on various data sources and disciplines. China has in this context and in 

connection with the energy plan showed a strong motivation to try new green technologies in 

order to counter growing resource and energy needs (e.g. Through energy savings in 

connection with construction of new village). Collection of both discipline-oriented data and 

exchange across the sciences and the faculties is crucial to, whether an interdisciplinary 

research on global change can succeed. 

 

 
 

(From the right associate professor Li Xing, professor Sun Jiulin and me) 

 

During the final discussion and after I had presented my paper to a project (see Annex below), 

Professor Sun said he was willing to provide Ph.D. students available for a future project, and 

that he would be part of the project with the center. He believed that a number of important 

steps are necessary for us to get the project started: 

 

- getting into a detailed project  

- to examine what specific cases can be included in a multidisciplinary study based on 

differences and similarities between regions based on case studies 

- to establish a case study in China, which should be built from 'scratch' based on the 

Danish experience.  

- Creating impact assessments.  

- To end with a comprehensive interdisciplinary 'feasibility' study.  

 

It was agreed that we will try to raise 'seed money' to establish a workshop in Denmark in 

2011 with participation from Chinese business partners, Lolland municipality and participants 

in the former POENOR consortium. At this workshop colleagues from China, Scandinavia, 

North America and Russia will be invited.   
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Meeting with  professor Shenbin Chen
3
 and C.E.O. Yishuan Sun

4
 8/12 10. 

Present were also Li Xing and myself. Professor Shenbin presented an agricultural system, 

which he had conducted the development of. According to Shenbin this system integrates 

rural development, environmental protection and resource efficiency. The system is arranged 

in several shelves, and it has proven a higher cost efficiency than traditional agriculture. 

Aggregated the system if widespread can increase the total productivity in Chinese 

agriculture, which has only a limited land area available. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
The system is circular and it lies with respect to emissions on agricultural production close to 

zero. It consists of three subsystems:  

 

- multi-storied production.  

- renewable energy.  

- technological subsystem  

 

The production System is a multi-storied one dimensional shelf combination for plants and 

insects, and surface facilities for aquatic animals. The shelving system provides optimal 

conditions for plants and insects (e.g. yellow mealworms) and at the same time the sub-

surface facilities for some of the aquatic animals (e.g. Turtles and loach) are designed to 

engage in an energy and matter cycle. The production also contains microbes (micro-algae) - 

                                                 
3
 Beijing ALL-LAND Academy for Agricultural Science and Technology (BALAAST) and Institute of 

Geographic Sciences and Natural Resources Research (CAS) 

4
 Beijing ALL-LAND Academy for Agricultural Science and Technology (BALAAST). BALAAST. 
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apart from supplying the market for agricultural products an ecological food chain has been 

established between these different biotic 'communities'.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

All the crop products from the system can be combined into multiple output combinations 

with the purpose of establishing mass production:  

 

- seedlings  

- edible mushrooms  

- leaf Stem Fruit Vegetables  

- berries  

- vegetables seedling (eg. rice)  

- herbs  

- landscaping (lawns to livestock grazing, flowers and plants, trees, nursery-stock). 

 

The energy supply for the multi-storied system is essentially based on renewable energy 

sources. Conventional sources of energy could eventually be established as 'back up' systems. 

Otherwise it's solar, wind, geothermal, biomass and the like, together with simulated sunlight 
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that supply the system - on days where there is no sun or wind, energy storage technology can 

act as a 'back up'. Supply of water is based on replenishment technology.  

 

 

 

 

 

 

 

 

 

 

 

 

 
The technological subsystem protect the operation of the entire system and have a reasonable 

cycle of energy and matter, including CO2 and O2 in order to conserve energy resources and 

make full use of the substances involved. The subsystem includes control of environmental 

factors (such as light, temperature, humidity, etc.) and matter (CO2, O2, water, logistics, etc.). 

Control is achieved by using similar equipment, instrumentation, IT and the ACE (Automatic 

Control Engineering). 

 

 We exchanged at the meeting experiences concerning, whether such a system could be usable 

in the Arctic and Sub-arctic regions. There can be little doubt that such a system could be 

reconciled with experimental agricultural projects in sub-Arctic regions where land for 

agriculture remains sparse in spite of climate change. The experimental Agricultural Station in 

Upernaviarsuk in southern Greenland could usefully explore this technology in practice and 

might be included as a case study for the project outlined below? The presence of hydropower 

could in the context of towns in Greenland become an important energy source for such an 

experimental project. Similar research stations exist in the Yukon and the Mackenzie Valley 

in sub-arctic Canada. 
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(Professor Shenbin Chen). 

 

Meeting with Professor Zhang Xiliang d.8 /10 10. 

Participants present besides Li Xing and I was a professor Shenbin Chen, three Ph.D. Students 

and Professor and head of the department Zhang Xiliang. Zhang Xiliang attended POENORs 

conference at the Scheelsminde in Aalborg in June 2009, when we informally agreed on the 

formation of a sino-Arctic network for research on the socioeconomic effects of climate 

change in China's cold regions and in Arctic regions. I presented my project at the meeting in 

continuation of a meeting the day before where Professor Zhang presented his institution for 

us. The institute was established in 1980, it has 28 full-time researchers affiliated and a Ph.D. 

and Post.Doc. program with 40 students assigned is conducted by the institute. In 2008 a 

laboratory for low carbon energy was established with Chinese government bodies, the 

Chinese National Science Foundation, Beijing Municipality, the World Bank, the Asian 

Development Bank, the European Commission, the Italian and German Governments and a 

number of transnational corporations (GM, BP Group , Ford, etc.) as partners. 

 

The Institute has established research groups within these areas:  

 

- energy system analysis  

- climate Policy and Regulation  

- renewable energy  

- clean Development Mechanism (CDM)  

- energy efficiency in industry  

- Automotive Energy  

 

The department has participated in the preparation of legislation drafts, plan proposals, outline 

of policies, environmental assessments and climate policy briefing for political decision 

makers 

 

Professor Zhang's presentation was based on the economy behind China's energy supply, 

where he presented the greatest challenges of climate change (especially the issue of energy 

security), moreover technologies that can ensure a sustainable energy system, and finally 

China's energy policy in this area. 
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Subsequently, we discussed the comparative aspects with regard to the Lolland project, the 

POENOR project and the Institute for Energy and Environmental Economics, where the mood 

was positive with respect to further cooperation. In relation to cold regions in China, Zhang 

said that particularly Tibet might be a bid on a comparative project, because here as in many 

Arctic regions a railway system is non-existent. Pollution from coal burning is enormous in 

Tibet and there is a need to implement renewable energy systems. Other cold regions that may 

be included are the provinces of Heilongjiang, Xinjiang, Inner Mongolia and Qinghai. 

  

 
 

 

In response to the methodological part of my presentation Zhang informed, that the 

Department has a number of researchers who work with cost-benefit analysis, input-output 

models, chain analysis, 'impact assessments', energy balances and macroeconomic models. 
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(From the right Li Xing, Zhang Xiliang, GW, Sandra Winther – behind in the middle Hao 

Min). 

 

Meeting with Professor Dehua Liu d. 8/10 10. 

The meeting took place in a relaxed atmosphere without Power Point presentations at the 

department of chemical engineering at Tsinghua University, where Professor Dehua explained 

that they worked with research into enzymes and bio-diesel technology and on the whole 

macro-biology some times in collaboration with Danish and Norwegian firms. 

  

 
 

        (Professor Dehua Liu) 

 

I presented our proposals, and we tried to initiate a dialogue, that was difficult due to our very 

different professional backgrounds. Present at the meeting were a number of Ph.D. students 

from the institute and professor Shenbin Chen and two of Professor Zhang's Ph.D. students. 

Regarding research on algae biomass, there is at Tsinghua besides the institute of chemical 

engineering two institutes dealing with this - institute for new technologies and institute for 

life science. We got a tour of the institute's many laboratories, and finally Professor Dehua 
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declared his intent of joining in our project. We discussed the aspects of a cross faculty 

cooperation containing both natural-scientific and social-scientific contributions associated 

with the use of biomass. 

Enclosure: Project description. 

The notion of energy clusters was inspired by the energy cluster center Zealand and in 

particular Lolland municipality and Chinese collaborators at the Chinese Academy of 

Sciences and Tsinghua University in Beijing. The concept will also undoubtedly help to 

resolve some of the problems northern regions face in relation to climate change and the 

application of renewable energy sources. The concept is partly the issue of migration from 

rural and remote districts into the metropolis and center economies, and a strengthening of the 

outlying districts in order to curb the concentration trends. It is also partly about increasing 

production, employment, import substitution and increasing exports by the establishment of 

renewable energy sources. This includes the question of which environmental policy 

instruments, that can help turn the tide of climate change in the long run. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The analysis model in the figure illustrates a research design that starts with the second 

thermodynamic law (the law of entropy), which summarized is explained by substantive 

inputs in production processes and the resulting in output deterioration due to continued 

consumption, provided that resources are constant - the energy is assumed constant, but its 

quality deteriorates as it is consumed. Regarding economic paradigms, this raises the question 

of whether ecological economics is a better analytical tool than neo-classical economics, 

when it comes to problem solving and proper analysis of human interaction with nature? 

 

The law of entropy is not just a question of natural resources; there is also a question of 

human and social resources. One can in this context refer to social entropy due to the drastic 

urbanization, which leads to changing family and settlement patterns, stress, anxiety, nervous 
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complaints and mental disorders. The resource base, the real capital and the human and social 

capital deteriorate as a result. One speaks in a Chinese context of urban villages as a 

phenomenon, which has with great city expansion to do. During this process, villages are 

'swallowed' as the city grows. Beside this, there is a forced urbanization toward metropolitan 

example for instance Beijing and Shanghai. 

 

In Russia's northern regions, the population decreased by approx. 500,000 from around. 7.6 

mill. to 7.1 million inhabitants in the period 2002 - 2005. Entire towns depopulated because 

people move south, where there are jobs and where prices are lower. In Murmansk ‘oblast’ 

approximately 105,000 inhabitants have moved, in the Karelian republic approx. 53,000, in 

Arkhangelsk approx. 124,000, in the Komi Republic approx. 121,000 and in the autonomous 

'okrug' Nenets approx. 3,000 - these regions comprise the Eastern Barents region. 

Environmental problems are widespread, implying that the costs associated with addressing 

CO2 emissions and emissions of other harmful substances from the heavy industrial plants 

established in the planned economy period of Soviet economic history is and will be very 

high. In the region there are six older nuclear installations like the dumping of radioactive 

waste has occurred, for example. the first nuclear icebreaker Lenin's reactor was dumped into 

the sea.  

 

 
 

(Kola Pininsula in the North-eastern part of the Barents regio: To the left an outmoded house 

in Lovozero and to the right a picture from Nickel. What I did not se, but what ’the camara 

saw’ was the clouds of sulfor behind me). 

 

The international NGO the Bellona Foundation deals with interdisciplinary environment 

globally and is a part of 'North West Russia's Energy Forum ". According to Bellona entire 16 

reactors have been dumped in the Kara Sea.  

 

In the northern Scandinavian regions and in Greenland we see a similar trend towards 

urbanization. In Iceland this happens as a result of the economic crisis where Icelanders move 

primarily to Norway. The Icelandic immigration to Norway has doubled over the past five 

years. In 2009, 1625 Icelanders emigrated. Similar patterns are seen in Arctic Canada and 

Alaska. 

Energy Clusters and the ’Lolland Model’. 

The concept energy cluster sets its focus on increased inter-municipal cooperation through 

centers aiming at strengthening the local employment through the use of green technology and 

energy saving. Municipalities establish goals about green innovations, environment and 
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energy supply and gets through cooperation with other municipalities, businesses and 

researchers skills in this area - scientists can get projects tested and financed. Lolland 

municipality were among the promoters that has made a special effort regarding making use 

of green technologies using the concept of climate village. 

 

  
 

(Onsevig climate Park: The cultivation of algae for production of fuel. To the right wave                

energy plant 'Poseidon') 

 

There are plans in future to establish a wind academy and a wind farm 'offshore' and some 

wind farms 'on shore' have been built. Outside Vindeby a wave energy plant 'Poseidon' is 

established and the world's first hydrogen village is located in Vestenskov. A climate park 

was established in Onsevig, where in connection with coastal protection ponds has been 

established to produce algae, which can be used to produce biomass. Horslunde has become a 

village of renewable energy, where houses and institutions rely on renewable energy and 

energy conservation. The creation of local business and employment opportunities to retain 

existing settlement patterns improved at the same time that climate targets can be met. 

 

For further information, click on these videos: 

 

http://www.lolland.dk/Erhverv/Klima_og_energi/Klimafilm/Energy_of_Lolland_-

_in_English.aspx 

 

Problem Formulation.  

In light of the foregoing, the following problem formulation is established:   

 

Arctic regions awaits as elsewhere globally, not just climate change effects, but also people 

moving in different scales, which do not only creates entropy in the technical-scientific and 

socio-economic sense but also social entropy in the form of a reduced quality of life due to the 

remaking an ' exodus' from smaller communities brings with it. The fundamental problem is, 

whether we can preserve outskirt regions, and whether there is an alternative to the 

urbanization process towards larger cities? Central to this issue are questions on, whether 

green technology can create a value added influencing the GDP positively. Additionally 

impacts on employment, import substitution and increased exports nationally seen become 

http://onsevighavn.dk/wp-content/uploads/2009/08/algebas.bmp
http://www.lolland.dk/Erhverv/Klima_og_energi/Klimafilm/Energy_of_Lolland_-_in_English.aspx
http://www.lolland.dk/Erhverv/Klima_og_energi/Klimafilm/Energy_of_Lolland_-_in_English.aspx
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important – and regionally whether the issue of local communities can contribute to 

supplying the metropolis? Excessive cleanup costs as seen in northern Russia suggests itself a 

green alternative. On the other hand, these technologies as exemplified by the Municipality of 

Lolland help create a sustainable development that can enhance and sustain local 

communities. The local conditions with respect to technology transfer will obviously require a 

due regard to local conditions and possibilities of importing green technologies. The 

objective of this project is to make a comparative analysis of various technology applications 

in various regions by the use of case studies..  

Methodologies. 

Analysis of production chains for renewable energy and input-output relationships indicate 

the development of a model that within the framework of a comparative analysis between 

conventional and green technologies can describe the direct and indirect employment impact 

of the different energy technologies (employment multipliers). Alternatively, regional and 

national input-output models may be useful? Regional models built after macroeconomic 

principles are an opportunity regarding calculations of the income effect (income multiplier) 

and the effects concerning the regional or national balance of payments. Previously, in the 

Greenland context a cash flow analysis was implemented and this approach may be applicable 

to the construction of a regional balance of payments.  

 

Energy Balances, "social impact assessments 'and Climate Impact Assessment' is the known 

methods for project evaluation in the context of various energy technologies. Project 

Economic Impact Assessment involves use of cost-benefit or cost-effectiveness analysis 

methods. 

  

Comparisons can be made to the extent that data can be collected - the 'approach' is essentially 

based on quantitative statistical methods, both descriptive and theoretical. The essential issue 

is access to data, where we have worked with ARCTICstat and regional and national 

statistical agencies. ARCTICSTAT must still be considered a step towards the collection of 

reliable and comparable pan-Arctic data base - in 2009 we initiated a collaboration with 

Associate Professor Henrik Larsen Legind at the Aalborg University department in Esbjerg in 

order to develop an Arctic database, based on recent methods of data capture on the Internet. 

This cooperation will continue and we apply in this context means from the EU FP7 alone for 

database construction.  

A sino-arctic project (the SINAI-project)? 

In June 2009, members of the NMR supported project 'Political Economy of Northern 

Regional Development' (POENOR) met at Hotel Scheelsminde in Aalborg. We had on the 

second day of our workshop visit by Professor Zhang Xiliang from the Department of Energy, 

Environment and Economy at Tsinghua University in Beijing and vice director Hao Min from 

the same university's international office for exchange and cooperation. We then discussed the 

possibility of establishing a Sino-arctic project based on studies of cold regions in northern 

China and the northern regions globally.  

 

It is not only in the Arctic that climate change impacts are evident. Changes to the cryosphere 

in China, one of the main elements of the regional climate system shows that all components 

of the cryosphere at the Tibetan plateau and surrounding regions are at a rapid decay. 

Glaciers, permafrost and snow cover have over the last decades changed.
 5

  

                                                 
5
 Kin og Xiao: Global climate change and cryospheric evolution in China 
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Chinese climatologists are reporting that it is becoming cooler north of the 40th latitude. 

Agriculture is affected by climate change. The main effects can be described as changes in the 

geographical limits of agriculture, changes in crop yield and consequences for agricultural 

systems. An increased population growth may create problems with regards to the ability to 

the populations' options to feed themselves. With a climate that is moving in a direction other 

than the Arctic one can develop hypotheses about earlier developments in the Arctic. The 

trend with respect to climate change in China is generally consistent with global climate 

change. To address climate change and promote sustainable development, China has 

implemented various policies and measures aimed at economic restructuring, energy 

efficiency, the development of hydropower and other sustainable energy sources, ecological 

recovery and protection.
 6 

 

 

The implementation of integrated renewable energy systems in remote areas is challenging 

and requires special attention. Distances and infrastructure constraints may be an obstacle, or 

at least it can be a significant cost component in connection to the regional or national 

networks. 'Stand-alone' systems may in turn be costly, and there may be limitations to the 

economies of scale of such systems. With an emphasis on renewable energy sources, there 

may be significant advantages to realize. This is partly due to the fact that there may be local 

resources available for example in relation to biomass, waste, wind, solar, wave and water-

based energy resources. This can contribute to a situation where a coherent system of 

integrated renewable energy systems become a sustainable and cost effective approach to 

providing rural energy supplies.  

 

The main task of this part of the research is to analyze the opportunities and perspectives for 

the development of integrated energy systems based on renewable energy, either from scratch 

or as a transition from fossil energy based systems. This implies that moving in the direction 

of local or regional energy systems, which are more or less based entirely on renewable 

energy. What's more, raising issues related to development of systems at the technical and 

systemic levels constitute the main issues of socio-economic and political conditions for 

implementing such systems. Among the 'cases' chosen for the project is Greenland, but case 

studies also include comparative studies of energy systems in other regions that are 

challenged by distance and accessibility, primarily in the 'Circumpolar North' (Kujjuaq, 

Kotzebue, Murmansk), and the North Atlantic (Iceland). Additionally outskirt provinces in 

China such as Tibet, Heilongjiang, Inner Mongolia and Qinghai Xisang may constitute the 

base of establishing test facilities. Although the latter are geographically distant, and based on 

very different historical and political conditions, there are some similarities, that make a 

comparative investigation relevant. 

 

Within each region cases for an intensive study of each project are selected. Essentially this is 

to assess existing approaches pertaining to green energy technologies and to a policy to curtail 

large people movements. In addition the issue of technology transfer among all regions and 

the question of the regions geography characteristics and from this the derived potentials and 

restrictions on implementing renewable energy technologies? 

 

                                                 
6
 National Development and Reform Commission, Peoples Republic of China: Chinas National Climate Change 

Program, 2007. 
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