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            Abstract
          
        

        
          본 연구는 대한민국을 포함한 OECD 23개국의 2010년~2019년 패널데이터를 대상으로 국가의 ICT와 환경정책, 에너지소비수준의 관계를 시스템 GMM 분석방법을 통하여 실증 분석한다. 특히, 본 연구는 선행연구로부터 ICT와 에너지소비수준의 비선형적(non-linear) 관계를 고려하면서 종속변수는 국가별 에너지소비규모(scale) 및 에너지소비집중도(intensity)를 적용하고 설명변수는 ICT와 환경정책수준을 반영하는 연구가설을 도출하고 이를 검증한다. 이로부터 본 연구는 첫째, ICT 수준이 높을수록 OECD 국가의 에너지소비규모는 증가하지만, 에너지소비집중도는 오히려 개선되는 결과를 확인한다. 둘째, ICT와 에너지소비수준의 비선형적 관계가 발견되는 가운데, 에너지소비집중도에서 이러한 관계가 더욱 명확하게 나타난다. 마지막으로 기후변화 대응을 위한 정부의 환경정책수준이 높을수록 에너지소비집중도는 개선되는 결과가 나타난다. 이로부터 본 연구는 ICT의 복합적인 에너지소비양상을 확인하면서 ICT가 지속가능한 발전에 기여하는데 필요한 정책시사점과 함의를 제공하며, 후속연구의 필요성을 제시한다.

        

        
          
            초록
          
        

        
          This study conducts an empirical analysis of the relationships between ICT level, environmental policy, and energy consumption level in 23 OECD countries, including South Korea, utilizing the System GMM (Generalized Method of Moments) analysis method on panel data from 2010 to 2019. The research derives and tests hypotheses considering the non-linear relationship between ICT and energy consumption levels, with energy consumption scale and energy consumption intensity as dependent variables. The findings indicate that higher ICT usage leads to a partially statistically significant increase in the energy consumption scale, but more consistently results in an improvement in energy consumption intensity. Additionally, a statistically significant non-linear relationship is observed between ICT level and energy consumption, with this trend being more pronounced in the analysis of energy consumption intensity. These results suggest that, beyond the economic benefits of ICT, there is a notable improvement in energy efficiency, especially in OECD countries characterized by high economic and ICT levels. Moreover, stronger environmental policies in these countries do not significantly impact the energy consumption scale but do result in improved energy consumption intensity. This study thus identifies the bidirectional energy consumption patterns associated with ICT in OECD countries and demonstrates ICT's potential contribution to sustainable development. The research offers policy implications and underscores the need for further studies in this area.

        

      

      
        Keywords: 
ICT, energy consumption level, energy efficiency improvement, non-linear relationship, environmental policy, sustainable development
키워드: 에너지소비수준, 에너지효율개선, 비선형적 관계, 환경정책, 지속가능한 발전

      

    

    

  
    
      Acknowledgments
      이 연구는 2022년 대한민국 교육부와 한국연구재단의 지원을 받아 수행된 연구임(NRF-2022S1A5B5A17046536).

    

    

  
    
      References
      
        
          	
          	
        

        
          	
            
              1. 
            
          
          	민인식･최필선. (2012). ｢고급패널데이터 분석｣. 서울: 지필미디어.
        

        
          	
            
              2. 
            
          
          	석조은･이정희. (2021). 환경정책의 특성과 혁신에 관한 연구: 환경정책의 강도 (stringency)와 시장유인적 정책수단을 중심으로. ｢한국행정학보｣, 55(2): 251-276.
        

        
          	
            
              3. 
            
          
          	석조은. (2022). 기후변화 대응을 위한 OECD 국가의 재생에너지체제와 CO2 집중도 (intensity)에 관한 연구: 정부의 재생에너지 정책과 기술혁신을 중심으로. ｢한국행정학보｣, 56(1): 65-93.
        

        
          	
            
              4. 
            
          
          	Afzal, M.N.1., Gow, J. (2016). Electricity consumption and information and communication technology in the next eleven emerging economics. International Journal of Energy Economics and Policy, 6: 381-388.
        

        
          	
            
              5. 
            
          
          	Albulescu, Claudiu T., Barabas, Maria-E. & Diaconescu, Andar. (2022). The asymmetric effect of environmental policy stringency on CO2 emissions in OECD countries. Environmental Science and Pollution Research, 29: 27311-27327.
			[https://doi.org/10.1007/s11356-021-18267-8]
		
        

        
          	
            
              6. 
            
          
          	Andrae, A.S.G., (2019). Projecting the chiaroscuro of the electricity use of communication and computing from 2018 to 2030. Preprint 1–23.
        

        
          	
            
              7. 
            
          
          	Appiah-Otto, Issac, Song, Na.(2021). The impact of ICT on economic growth – comparing rich and poor countries. Telecommunications Policy, 45: 1-15.
			[https://doi.org/10.1016/j.telpol.2020.102082]
		
        

        
          	
            
              8. 
            
          
          	Corcoran, P.M., Andrae Anders, S.G. (2013). Emerging trends in electricity consumption for consumer ICT. National University of Ireland, Galway, Connacht, Ireland, Tech. Rep.
        

        
          	
            
              9. 
            
          
          	Erumban, A.A., Das, D.K., (2016). Information and communication technology and economic growth in India. Telecommunications Policy, 40: 412– 431.
			[https://doi.org/10.1016/j.telpol.2015.08.006]
		
        

        
          	
            
              10. 
            
          
          	Farhadi, M., Ismail, R., Fooladi, M. (2012). Information and communication technology use and economic growth. PLOS One, 7 (11), e48903.
			[https://doi.org/10.1371/journal.pone.0048903]
		
        

        
          	
            
              11. 
            
          
          	Haseeb, A., Xia, E., Saud, S., Ahmad, A., Khurshid, H. (2019). Does information and communication technologies improve environmental quality in the era of globalization? An empirical analysis. Environmental Science Pollution Resources, 26: 8594-8608.
			[https://doi.org/10.1007/s11356-019-04296-x]
		
        

        
          	
            
              12. 
            
          
          	Hofman, A., Aravena, C., Aliaga, V. (2016). Information and communication technologies and their impact in the economic growth of Latin America, 1990–2013. Telecommunications Policy, 40: 485–501.
			[https://doi.org/10.1016/j.telpol.2016.02.002]
		
        

        
          	
            
              13. 
            
          
          	Ishida, H. (2015). The effect of ICT development on economic growth and energy consumption in Japan. Telematics and Informatics, 32: 79–88.
			[https://doi.org/10.1016/j.tele.2014.04.003]
		
        

        
          	
            
              14. 
            
          
          	Katz, R., & Callorda, F. (2020). The economic contribution of broadband, digitalization and ICT regulation. International Telecommunications Union.
        

        
          	
            
              15. 
            
          
          	Lange, Steffen., Pohl, Johanna, & Tilman, Santarius. (2020). Digitalization and energy consumption. Does ICT reduce energy demand? Ecological Economics, 176.
			[https://doi.org/10.1016/j.ecolecon.2020.106760]
		
        

        
          	
            
              16. 
            
          
          	Li, Xinze, Zhang, Caiyun, Zhu Huan. (2023). Effect of information and communication technology on CO2 emissions: an analysis based on country heterogeneity perspective. Technological Forecasting and Social Change, 192.
			[https://doi.org/10.1016/j.techfore.2023.122599]
		
        

        
          	
            
              17. 
            
          
          	Malmodin, J., Lunden, D. (2018). The Energy and Carbon Footprint of the Global ICT and E&M Sectors 2010–2015. Sustainability, 10: 3027.
			[https://doi.org/10.3390/su10093027]
		
        

        
          	
            
              18. 
            
          
          	Popp, David. (2019). Environmental policy and innovation: a decade of research. Working paper No.25631. National Bureau of Economic Research, Cambridge, MA. USA.
			[https://doi.org/10.3386/w25631]
		
        

        
          	
            
              19. 
            
          
          	Ren, Siyu, Hao, Yu, Xu, Lu, et al. (2021). Digitalization and energy: how does internet development affect China’s energy consumption? Energy Economics, 98.
			[https://doi.org/10.1016/j.eneco.2021.105220]
		
        

        
          	
            
              20. 
            
          
          	Sadorsky, P. (2012). Information communication technology and electricity consumption in emerging economies. Energy Policy, 48: 130-136.
			[https://doi.org/10.1016/j.enpol.2012.04.064]
		
        

        
          	
            
              21. 
            
          
          	Salahuddin, Mohammad, Ala, Khorshed.(2016). Information and Communication Technology, electricity consumption and economic growth in OECD countries: A panel data analysis. Electrical Power and Energy Systems, 76: 185-193.
			[https://doi.org/10.1016/j.ijepes.2015.11.005]
		
        

        
          	
            
              22. 
            
          
          	Schulte, Patrick, Welsch, Heinz, Rexhauser, Sascha, (2016). ICT and the demand for energy: evidence from OECD countries. Environmental and Resource Economy, 31: 119-146.
			[https://doi.org/10.1007/s10640-014-9844-2]
		
        

        
          	
            
              23. 
            
          
          	Van Heddeghem, W., Lambert, S., Lannoo, B., Colle, D., Pickavet, M., Demeester, P. (2014). Trends in worldwide ICT electricity consumption from 2007 to 2012. Computer Communications, 50: 64–76.
			[https://doi.org/10.1016/j.comcom.2014.02.008]
		
        

        
          	
            
              24. 
            
          
          	Vu, K., Hanafizadeh, P., & Bohlin, E. (2020). ICT as a driver of economic growth: a survey of the literature and directions for future research. Telecommunications Policy, 44(2).
			[https://doi.org/10.1016/j.telpol.2020.101922]
		
        

        
          	
            
              25. 
            
          
          	Yan, Zheming, Zhou, Zicheng, Du, Kerui. (2023). How does environmental regulatory stringency affect energy consumption? Evidence from Chinese firms. Energy Economics, 11.
			[https://doi.org/10.1016/j.eneco.2023.106503]
		
        

        
          	
            
              26. 
            
          
          	Yirong, Qin. (2022). Does environmental policy stringency reduce CO2 emissions? Evidence from high-pollutant economies. Journal of Cleaner Production, 341.
			[https://doi.org/10.1016/j.jclepro.2022.130648]
		
        

      

    

    

  OEBPS/images/big_62_3.jpg
694

A 62 ¥ A 3 &/2024.9

2 41 oA B
Awo2ss =88 &1

ugson

Fuue twRo 67
BAS 2162l LEAY AT HAR A LA
728 2y g

s Ko N

DRAPIR SMLERES FUS BN

T X4k

orurA
aae
E)

501 ZH0 O 2

ure

e

@ -ojgiot






OEBPS/images/_common/images/crossref.gif





