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Abstract 

High-impact science, technology, and innovation have transformed the way society works. Although the 

connections of science and technology with society have increased, the implementation of the contributions 

of science and technology require a long time.  In order to promote science, technology, and innovation that 

will benefit society, we must commit to investing in science and technology for the medium- and long-term 

as well as short-term, to address the challenges we face. However, it is far from self-evident that changes 

brought about by science, technology, and innovation contribute to society’s well-being. Japanese are less 

aware that science and technology improve society than that they raise new ethical, legal, and social issues. 

This paper explores the impact of such science, technology, and innovation on society, using examples from 

fields of health and medicine.  
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1   Japanese views of science and technology 

Government and universities have periodically conducted surveys measuring Japanese attitudes toward 

science and technology, including nine Cabinet Office surveys on science, technology, and society since 

1967 [1]; the NISTEP Internet survey (conducted by the National Institute of Science and Technology 

Policy under the direct control of the Ministry of Education, Culture, Sports, Science and Technology –

MEXT) [2]; the National Character Survey conducted by the Institute of Statistical Mathematics every five 

years since 1953 [3]; and the World Values Survey (WVS) conducted by Inglehart at the University of 

Michigan [4]. Although Japan’s low response rates and tendencies to understate or avoid extreme answers 

complicate direct international comparisons, yet such survey research does provide insights into Japanese 

views of science and technology (Ryozo Yoshino et al., 2015), characterized by lowered expectations. 

The first point that the surveys clarified was a dramatic shift in public attitudes during the 1970’s.  Indeed, 

Japanese attitudes changed not only towards science and technology, but also towards values and life in 

general. As early as the 1973 survey, the opinion that “human beings should control nature for human 

happiness” declined, while “human beings should live in accord with nature” began to increase. Moreover, 

50 percent of the respondents—a percentage continuing even today—agreed that “as science and 

technology develop, we become less human.” [1]  In the 1970 Cabinet Office’s “Public Opinion Survey on 

People’s Lives” [5], roughly the same percentage of respondents said they wanted to focus on material 

wealth as of those who said they wanted to focus on spiritual wealth—but thereafter, the latter subsequently 

increased.  Under pressure to deal with two oil crises and growing pollution problems, Japan began to reject 

the linear model of progress of the period of high economic growth (Kobayashi Shinichi, 2012), which had 

held that basic research based on the judgment of scientific and technological experts would lead to 

solutions to social problems.  

Compared to other countries, Japan seems rather pessimistic, holding a relatively low estimate of how 

science and technology have improved the world.  Asking respondents to rate on a ten-point scale whether 

the world were better or worse off as a result of science and technology, the 5th World Values Survey 

conducted from 2005 to 2009 found Japan second lowest out of 17 OECD countries surveyed (only Hungary 

was lower); and the 6th World Values Survey conducted from 2010 to 2014 found Japan second lowest out 

of 14 OECD countries surveyed (only Mexico being lower). 

However, this tendency does not necessarily stem from any awareness of the negative effects of science 

and technology. (Kuriyama et al., 2011).  In a public opinion poll asking whether the development of science 

and technology had more positive or negative aspects, only 40% of Japanese recognized negative aspects. 

Conversely, in countries such as the UK, Germany, and the Netherlands, which see science and technology 

as more likely to improve the world, more than 50 percent of respondents reported its negative aspects [6].  

So not only awareness of negative factors like dangers and risks leads to distrust of science and technology. 

An analysis of the distrust of science and technology in the UK brought to light the desirability of social 

dialogues about the ethical, legal, and social issues of science and technology (Kobayashi, 2012). In Japan 

as well, enhanced opportunities for communication with and about science and technology may raise 
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Japanese awareness of their positive as well as negative aspects, improving future Japanese evaluations of 

science and technology. 

2   Who wins or loses in the implementation of science and technology: 

Movement and endeavors in health and medicine 

Academic and research institutions are expected to develop innovative technologies to benefit society, 

but the impacts of science and technology are not always beneficial. Indeed, novel technologies have ethical, 

legal, and social implications (ELSI) with the potential to benefit some of their target populations while 

disadvantaging others. 

Take for example the social implementation of a new cancer drug originating in Japanese research. 

Together with Ono Pharmaceutical Co. Ltd., Dr. Tasuku Honjo and his colleagues at Kyoto University 

developed a new therapeutic drug, Nivolumab, which restores immune function against cancer cells (Ishida 

et al., 1992; McNutt, 2013; Topalian et al., 2012).  It was approved by Japan in September 2014, ahead of 

the rest of the world, as a treatment for malignant melanomas; its scope subsequently expanded to include 

squamous non–small-cell lung cancer in December 2015 (Brahmer et al., 2015), significantly prolonging 

the survival of nearly 50,000 patients. In its interim results for September 2016, Ono’s sales rose 94.7 

percent over the same period in the previous year, with both sales and profits reaching record highs [7].  

However, the effects of this medical breakthrough on society have not been uniformly positive.  

Nivolumab costs approximately JPY 35 million (a quarter of a million US dollars) per person per year.  If 

all eligible Japanese patients used Nivolumab, the annual cost of the drug would approach JPY 1.75 trillion 

[8]. Japan’s medical care system caps patients’ payments for high-cost medicines, so public insurance and 

taxes cover almost the entire amount.  This new medicine is a godsend for one group with a specific disease 

has become a financial threat to Japan’s entire health insurance system, which supports countless other 

patients and citizens. In response, the Ministry of Health, Labour, and Welfare (MHLW) decided to 

significantly reduce NHI prices by 50 percent in February 2017, without waiting until 2018 for the usual 

NHI price revisions [9]. On the other hand, such off-regulation revisions may also undermine the 

predictability of pharmaceutical companies’ operations and discourage them from investing in innovation 

for the benefit of future patients. As with Nivolumab, increasingly sophisticated and expensive medical 

technologies increase national healthcare costs by hundreds of billions to a trillion yen each year [10], 

challenging the sustainability of Japan’s universal healthcare system (Nishigori et al., 2015).  

In addition to economic issues, all new medical technologies risk adversely affecting their target 

populations.  Life science innovations like the clinical application of iPS pluripotent stem cells raise ethical, 

legal, and social issues as well.  The implementers of science, technology, and innovation need to clearly 

recognize that the effects of new developments are not uniformly beneficial, but may also raise ELSI among 

certain groups or society as a whole. 

Technology assessment supports social decision-making by predicting these social impacts at a relatively 

early stage of technological development (Shiroyama et al., 2013). Health Technology Assessment (HTA) 
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is one such attempt in the medical field, typically using comparative utility analysis to evaluate cost-

effectiveness, that is, how much an increase in costs can improve life expectancy and quality of life 

(McCabe et al., 2008; Nishigori et al., 2015). Comparative utility analysis—already widely used in other 

countries and about to be introduced in Japan to evaluate the cost-effectiveness of high-cost medical 

technologies such as Nivolumab [11]—will enable society to make better use of its limited resources and 

to more fairly evaluate valuable technologies. Such evaluations are expected to further encourage 

breakthrough innovations. 

HTA needs to involve not only health care professionals but also patients and the general public (Menon 

and Stafinski, 2011). Individual patients and citizens, not healthcare professionals, should judge whether 

the effects of a new medical technology are positive or negative.  The UK excels in HTA by actively 

involving patients and citizens under the Patient and Public Involvement Policy, which views patients as 

experts in living with illness rather than as medical laypersons [12, 13].  

According to Japan’s Fifth Science and Technology Basic Plan, the relations between society and science, 

technology, and innovation should be expanded from traditional motives of research and profit to those of 

“co-creation” among diverse stakeholders.  If the government would promote and standardize activities 

such as HTA, that predict, evaluate, and judge the impact of science and technology from multiple 

perspectives, then stakeholders could interact and collaborate with one another, thereby “co-creating” 

science, technology, and innovation in Japan.  

3  How can science and technology contribute to society: Perspectives 

from medical research 

Although the natural sciences formerly developed in isolation from social practice, today science and 

technology policy can no longer ignore their relationship with society, particularly because much OECD 

government R&D expenditure contributes to socioeconomic objectives, such as national defense, health, 

and environmental protection (Iwahashi, 2016). In 1999, the World Conference on Science adopted a 

Declaration on Science and the Use of Scientific Knowledge as a mandate for the twenty-first century. Its 

fourth chapter, “Science in and for Society,” declares that scientific research and the knowledge it generates 

must be used for the welfare of humanity, human dignity, and respect for the global environment [14]. 

Japan’s Fourth Science and Technology Basic Plan (2011), advocated “policies developed in cooperation 

with society” [15]; facing increasingly complex domestic and international challenges, Japan’s Fifth 

Science and Technology Basic Plan (2016) included “addressing economic and social challenges” as one 

of its four pillars [16]. Japan’s 2015 White Paper on Science and Technology introduces the roles played 

by the government alongside the changes in people’s lives brought about by scientific and technological 

advances over the past decade, presenting eight cases ranging from photocatalytic technology in exterior 

house coatings to the world’s first fully farmed bluefin tuna and drugs for hypercholesterolemia, many of 

which took several decades from research germination to implementation [17].  
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It is well-known that basic medical research requires substantial investment of time and resources to 

reach clinical application. Indeed, an earlier study found that of the articles published in the top five science 

journals between 1979 and 1983, twenty-seven had reached their clinical application stage after ten years 

(Contopoulos-Ioannidis et al., 2003). We examined articles published in the eight leading journals between 

1989 and 1993, as the emergence of new research areas and problems may have changed the rate and time 

required for reaching the clinical application stage. Compared to previous studies, we found that the rate of 

clinical application decreased while the time to clinical application increased (Hanaki et al., 2016), 

suggesting that publication in major journals is not adequate grounds by which to assess the applicability 

of scientific research.  We concluded that research funding should be allocated based on the value and 

content of each study itself, rather than merely on the reputation of the journal in which it was published. 

In the future, developed countries like Japan face issues resulting from socioeconomic changes that 

urgently demand solutions, ranging from demographic changes due to declining birthrates and ageing 

populations to issues of resource shortages and environmental crises [18].  While we assiduously hope that 

science, technology, and innovation can solve these problems and contribute to society, at the same time, 

we need to support basic research that may not immediately entail practical application in the short term, 

but which may beget future innovation in the long term. In this respect, care must be taken when allocating 

limited research funds.  

References 

Brahmer, J., Reckamp, K. L., Baas, P., Crinò, L., Eberhardt, W. E., Poddubskaya, E., Antonia, S., 

Pluzanski, A., Vokes, E. E., Holgado, E., et al. (2015). Nivolumab versus Docetaxel in advanced 

squamous-cell non–small-cell lung cancer. New England Journal of Medicine, 373(2):123–135.  

https://www.nejm.org/doi/full/10.1056/nejmoa1504627. 

Contopoulos-Ioannidis, D. G., Ntzani, E. E., andIoannidis, J. P. (2003). Translationof highlypromising 

basic science research into clinical applications. The American Journal of Medicine, 114(6):477– 

484. 

 https://www.ncbi.nlm.nih.gov/pubmed/12731504 

Hanaki, N., Sengoku, S., Imanaka, Y., and Kawakami, K. (2016). The clinical application of medical 

science research: Investment and duration. Translational Science, 2:272–276.  

https://www.researchgate.net/profile/Nao_Hanaki/publication/307441207_The_clinical_applicati

on_of_medical_science_research_investment_and_duration/links/57dfd25a08ae1dcfea865f49.pd

f 

Ishida, Y., Agata, Y., Shibahara, K., and Honjo, T. (1992). Induced expression of PD-1, a novel member 

of the immunoglobulin gene superfamily, upon programmed cell death. The EMBO Journal, 

11(11):3887–3895.   

https://onlinelibrary.wiley.com/doi/abs/10.1002/j.1460-2075.1992.tb05481.x 

https://www.nejm.org/doi/full/10.1056/nejmoa1504627
https://www.nejm.org/doi/full/10.1056/nejmoa1504627
https://www.researchgate.net/profile/Nao_Hanaki/publication/307441207_The_clinical_application_of_medical_science_research_investment_and_duration/links/57dfd25a08ae1dcfea865f49.pdf
https://www.researchgate.net/profile/Nao_Hanaki/publication/307441207_The_clinical_application_of_medical_science_research_investment_and_duration/links/57dfd25a08ae1dcfea865f49.pdf
https://www.researchgate.net/profile/Nao_Hanaki/publication/307441207_The_clinical_application_of_medical_science_research_investment_and_duration/links/57dfd25a08ae1dcfea865f49.pdf
https://www.researchgate.net/profile/Nao_Hanaki/publication/307441207_The_clinical_application_of_medical_science_research_investment_and_duration/links/57dfd25a08ae1dcfea865f49.pdf
https://www.researchgate.net/profile/Nao_Hanaki/publication/307441207_The_clinical_application_of_medical_science_research_investment_and_duration/links/57dfd25a08ae1dcfea865f49.pdf
https://onlinelibrary.wiley.com/doi/abs/10.1002/j.1460-2075.1992.tb05481.x


SciREX Core Contents 
3.3.1   The impact of STI on society 

 

6 

McCabe, C., Claxton, K., and Culyer, A. J. (2008). The NICE cost-effectiveness threshold: What it is and 

what that means. Pharmacoeconomics, 26(9):733–744.  

https://mpra.ub.uni-muenchen.de/26466/1/MPRA_paper_26466.pdf 

McNutt, M. (2013). Cancer immunotherapy. Science, 342(6165):1417.  

http://science.sciencemag.org/content/342/6165/1417.full.pdf 

Menon, D. and Stafinski, T. (2011). Role of patient and public participation in health technology 

assessment and coverage decisions. Expert Review of Pharmacoeconomics & Outcomes Research, 

11(1):75–89.   

https://doi.org/10.1586/erp.10.82 

Topalian, S. L., Hodi, F. S., Brahmer, J. R., Gettinger, S. N., Smith, D. C., McDermott, D. F., Powderly, 

J. D., Carvajal, R. D., Sosman, J. A., Atkins, M. B., et al. (2012). Safety, activity, and immune 

correlates of anti-PD-1 antibody in cancer. New England Journal of Medicine, 366(26):2443–2454. 

https://www.nejm.org/doi/full/10.1056/nejmoa1200690 

Iwahashi, Tadahiko. (2016). Kagaku gijutsu seisaku jou no kadai wo megutte 2. Kagaku gijutsu to shakai 

[On the issues of science and technology policy 2. Science, technology and society.] In: Kagaku 

gijutsu seisaku no rekishiteki tenkai [Historical development of science and technology policy], 

Chapter 2, pages 69–74. International Center for Science and Technology Exchange.  

https://ci.nii.ac.jp/ncid/BB21608246 

Yoshino Ryozo, Matsuoka Ryoji, and Maeda Tadahiko (2015). Ishiki no kokusai hikaku kanousei no 

tsuikyuu no tame no “Bunka tayoutai bunseki” [Cultural diversity analysis for an international 

comparability of consciousness.] Toukei suuri [Statistical Mathematics], 63(2):203–228.  

http://www.ism.ac.jp/editsec/toukei/pdf/63-2-203.pdf 

Nishigori Tatsuto, Kawakami Hiroshi, Goto Rei, Hida Koya, and Sakai Yoshiharu (2015). Review of the 

health technology assessment on surgeries in Japan. Journal of Japan Surgical Society, 116(1):64–

69.   

http://iss.ndl.go.jp/books/R000000004-I026045806-00 

Kuriyama Takayuki, Sekiguchi Hiromi, Otake Yohei, and Chayama Hidekazu. (2011). International 

comparison of the public attitudes towards and understanding of science and technology: 

Comparative study of Internet survey in Japan, the United States of America, and the United 

Kingdom. Technical Report, Research Group 2, National Institute of Science and Technology 

Policy. Available at:  

http://hdl.handle.net/11035/883 

Kobayashi Shinichi. (2012). Shakai gijutsu gairon, chapter Shakai no tame no kagaku—sono rekishi 

[Introduction to social technology, chapter: “Science for society: Its history”], page 71. Foundation 

for the Promotion of the Open University of Japan.  

https://www.hanmoto.com/bd/isbn/9784595313684 

https://mpra.ub.uni-muenchen.de/26466/1/MPRA_paper_26466.pdf
http://science.sciencemag.org/content/342/6165/1417.full.pdf
http://science.sciencemag.org/content/342/6165/1417.full.pdf
https://www.nejm.org/doi/full/10.1056/nejmoa1200690


SciREX Core Contents 
3.3.1   The impact of STI on society 

 

7 

Kobayashi Tadashi. (2012). Shakai gijutsu gairon, chapter: Kagaku gijutsu to shakai no komyunikeeshon 

dezain [Introduction to social technology, chapter: “Communication design in science, technology 

and society”], page 88. Foundation for the Promotion of the Open University of Japan.  

https://www.hanmoto.com/bd/isbn/9784595313684 

Shiroyama Hideaki, Kamae Isao, and Hayashi Ryozo. (2013). Iryou gijutsu no keizai hyouka to koukyou 

seisaku. Chapter: Tekunorojii asesumento no doukou to iryou bunya de no katsuyou [Economic 

evaluation of medical technology and public policy, chapter: “Trends in technology assessment 

and its applications in the medical field”], pages 2–9. Jiho. Available at:  

http://www.jiho.co.jp/shop/list/detail/tabid/272/pdid/43730/Default.aspx 

Related data sources 

1. Public opinion polls 

• Public Opinion Survey on Science, Technology and Atomic Energy (October 1976) 

http://survey.gov-online.go.jp/s51/S51-10-51-14.html [last accessed on 27 February 2017] 

• Public Opinion Survey on Science and Technology (December 1981)  

http://survey.gov-online.go.jp/s56/S56-12-56-14.html [last accessed on 27 February 2017] 

• Public Opinion Survey on Interest in Science and Technology (February 1986) 

http://survey.gov-online.go.jp/s61/S62-03-61-20.html [last accessed on 27 February 2017] 

• Public Opinion Survey on Science, Technology and Society (January 1990)  

http://survey.gov-online.go.jp/h01/H02-01-01-19.html [last accessed on 27 February 2017] 

• Public Opinion Survey on Science, Technology and Society (February 1995) 

http://survey.gov-online.go.jp/h06/H07-02-06-18.html [last accessed on 27 February 2017] 

• Public opinion survey on future science and technology (October 1998)  

http://survey.gov-online.go.jp/h10/syourai.html [last accessed on 27 February 2017] 

• Public Opinion Survey on Science, Technology and Society (February 2004) 

http://survey.gov-online.go.jp/h15/h15-kagaku/index.html [last accessed on 27 February 

2017] 

• Public Opinion Survey on Science, Technology and Society (December 2007)  

http://survey.gov-online.go.jp/h19/h19-kagaku/index.html [last accessed on 27 February 

2017] 

• Public Opinion Survey on Science, Technology and Society (January 2010)  

http://survey.gov-online.go.jp/h21/h21-kagaku/ [last accessed on 27 February 2017] 

  



SciREX Core Contents 
3.3.1   The impact of STI on society 

 

8 

2. NISTEP 

• http://www.nistep.go.jp/research/the-relationship-of-science-and-technology-with-society 

[last accessed on 27 February 2017] 

3. http://www.ism.ac.jp/~taka/kokuminsei/index.html [last accessed on 27 February 2017] 

4. http://www.worldvaluessurvey.org/WVSOnline.jsp [last accessed on 27 February 2017]  

5. http://survey.gov-online.go.jp/index-ko.html [last accessed on 27 February 2017] 

6. http://ec.europa.eu/public_opinion/archives/eb_special_240_220_en.htm [last accessed on 27 

February 2017] 

7. Mainichi Shimbun Tokyo Morning News, 9 November 2016.  

http://mainichi.jp/articles/20161109/ddm/008/020/045000c [Last accessed on 1 March 2017] 

8. Subcommittee on Fiscal System, Council on Fiscal System, Ministry of Finance, April 4, 2016.  

http://www.mof.go.jp/about_mof/councils/fiscal_system_council/sub-of_fiscal_system/ 

proceedings/material/zaiseia280404/02.pdf [Last accessed on 1 March 2017] 

9. Central Social Insurance Medical Council, Ministry of Health, Labour and Welfare. Emergency 

NHI price revision for 2016, 16 November 2016.  

http://www.mhlw.go.jp/file/05-Shingikai-12404000-Hokenkyoku-Iryouka/0000142944.pdf 

[Last accessed on 3/1/2017] 

10. Central Social Insurance Medical Council, Ministry of Health, Labour and Welfare. Target items 

and other items in the trial introduction of cost-effectiveness assessment, April 27, 2016.  

http://www.mhlw.go.jp/file/05-Shingikai-12404000-Hokenkyoku-Iryouka/0000123026.pdf 

[Last accessed on 3 January 2017] 

11. Ministry of Health, Labour and Welfare (MHLW). Summary of National Health Care 

Expenditure in 2014.  

http://www.mhlw.go.jp/toukei/saikin/hw/k-iryohi/14/dl/kekka.pdf [Last accessed on 1 March 

2017] 

12. National Institute for Health and Care Excellence. Patient and public involvement policy  

https://www.nice.org.uk/about/nice-communities/public-involvement/patient-and-public-

involvement-policy [Last accessed on 1 March 2017] 

13. National Institute for Health and Care Excellence. Public involvement programme.  

https://www.nice.org.uk/about/nice-communities/public-involvement/ public-involvement-

programme [Last accessed on 1 March 2017] 

14. UNESCO WCS Declaration on Science and the Use of Scientific Knowledge, 

http://www.unesco.org/science/wcs/eng/declaration_e.htm 

15. The Fourth Science and Technology Basic Plan of the Ministry of Education, Culture, Sports, 

Science and Technology.  

http://www.mext.go.jp/component/a_menu/science/detail/_icsFiles/afieldfile/2011/08/19/12937

46_02.pdf 

http://www.nistep.go.jp/research/the-relationship-of-science-and-technology-with-society
http://www.ism.ac.jp/~taka/kokuminsei/index.html
http://www.worldvaluessurvey.org/WVSOnline.jsp
http://survey.gov-online.go.jp/index-ko.html
http://ec.europa.eu/public_opinion/archives/eb_special_240_220_en.htm
http://ec.europa.eu/public_opinion/archives/eb_special_240_220_en.htm
https://www.nice.org.uk/about/nice-communities/public-involvement/patient-and-public-involvement-policy
https://www.nice.org.uk/about/nice-communities/public-involvement/patient-and-public-involvement-policy
https://www.nice.org.uk/about/nice-communities/public-involvement/patient-and-public-involvement-policy
https://www.nice.org.uk/about/nice-communities/public-involvement/public-involvement-programme
https://www.nice.org.uk/about/nice-communities/public-involvement/public-involvement-programme
https://www.nice.org.uk/about/nice-communities/public-involvement/public-involvement-programme
http://www.unesco.org/science/wcs/eng/declaration_e.htm


SciREX Core Contents 
3.3.1   The impact of STI on society 

 

9 

16. The Fifth Science and Technology Basic Plan of the Ministry of Education, Culture, Sports, 

Science and Technology.  

http://www8.cao.go.jp/cstp/kihonkeikaku/5honbun.pdf 

17. Ministry of Education, Culture, Sports, Science and Technology (MEXT). 2015. White Paper on 

Science and Technology, Chapter 3, Section 1: Socio-Economic Changes with a View to the 

Future  

http://www.mext.go.jp/component/b_menu/other/__icsFiles/afieldfile/2015/06/11/1358751_00

7.pdf 


