
New Agents of Action Addressing 
the Challenges to Humanity

    Last year saw Mother Nature demonstrate her meaner side. Japan was battered by one 
massive typhoon after another. Moreover, the typhoons followed a different course than in 
years past, cutting through Shikoku and causing much of the country extensive damage 
from high winds and heavy rains. The Chuetsu Earthquake in Niigata was also extremely 
intense. The devastation suffered by people in the affected areas there was unimaginable. 
These were outcomes of the immense forces of nature, forces that humankind is powerless 
to change. Once again, we were compelled to acknowledge the vast power of nature, and 
the reality that human populations are only able to live under “mild” natural conditions. In 
that respect, the very notion of “environmentally friendly” technology conversely seems to 
refl ect a certain human overconfi dence.
    Still, humanity cannot afford to sit on its hands and do nothing when confronted by the 
hazards of nature. Because humans are not the most physically resilient species on the 
planet, we have prevailed over our adversaries by applying our powers of knowledge and 
wisdom. We have tamed wild beasts that once preyed on us, conceived of medical technol-
ogies to counter microbial agents of disease, built homes and other structures that are more 
resistant to the devastating forces of typhoons and earthquakes, and developed water man-
agement and fl ood control technologies that protect us from the ravages of swollen rivers. 
Thanks to these technologies, human populations today have a much safer environment in 
which to live than would have been possible against the many dangers faced by their an-
cestors eons ago. However, as last year’s catastrophes served to remind us, we have not 
yet done enough. It is accordingly with strong resolve that we strive to forge ahead, devel-
oping even newer technologies, building even stronger homes and embankments, develop-
ing even more effective medicines. In the process, though, we fi nd ourselves confronted by 
yet another reality: namely, in the form of new problems stemming from the contradictions 
that technological overkill represents in terms of the laws of nature and the core ethical 
values we as human beings embrace. Is there any path that leads away from that contra-
diction? The road ahead is not clear to us, even as we strive to engineer new technologies. 
Nonetheless, we do face the expectation that we frame that road in clear terms even though 
we ourselves cannot ignore the fact that our research strategies are driven by hypotheses 
and theories.
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The Challenges for Humanity
     If there is any utterance that concisely exemplifi es the 
broadly shared goals of humankind today, it is probably 
the phrase, “sustainable development.” First and foremost, 
this expression comprises the challenge of fi nding solu-
tions to the key problems currently burdening humanity: 
that is, by eradicating poverty, relieving people from the 
miseries of disease, reducing the impact of natural disas-
ters, maintaining a climate of international order, preserv-
ing diverse human cultures, and closing the gap in access 
to information. This, moreover, is to be achieved while 
either preserving or improving the global environment, 
comprised as it is of the atmosphere, hydrosphere, litho-
sphere, and biosphere.
     The challenge here is to fi nd solutions simultaneously 
to two ostensibly separate sets of issues: the problems con-
fronting humankind, and the task of protecting the natural 
environment. However, for our modern civilization, these 
seemingly disparate challenges have begun to display an 
interconnectedness. Indeed, there is a dark side to this 
mutual relationship that has confronted us with a new set 
of diffi culties, in that any attempt to solve one set of prob-
lems could lead to an aggravation of the other.
     Based on our current knowledge, at a minimum, fi nd-
ing solutions to the array of problems outlined above 
would presumably demand that we move forward with 
the application of available technologies, automation, the 
pursuit of increased affl uence, and the assurance of secu-
rity. In real terms, this means continued industrialization. 
However, it is already a known fact that industrialization 
without consideration for the environment is inconsistent 
with the need for environmental preservation. That said, 
the task of reducing carbon dioxide emissions into the at-
mosphere counts as a classic example of an environmental 
problem that will be diffi cult if not impossible to solve 
without adversely impacting industrial activities.
     Humankind has no choice but to strive to simultane-
ously address both sides of this dichotomy. Not only 
that, but unless it begins that undertaking immediately, 
expectations are that grave dangers will loom ahead. As 

matters currently stand, the world has yet to agree even 
on a program of action. Many international treaties, eco-
nomic policies, and frameworks have been hammered out 
and put into effect to address individual problems. These 
steps have revealed problems and charted the course that 
should be taken, but in reality they have demonstrated 
only limited effectiveness. The world has not yet reached 
a consensus on strategies that will ensure the potential for 
sustainable development as a whole.
     Given this state of affairs, so far, consensus has 
emerged only to a minimal degree: namely, the recogni-
tion that our knowledge of science and technology will 
be essential to realizing the goal of tackling human and 
environmental issues simultaneously. Nonetheless, many 
unknowns surround the questions as to which forms of 
scientifi c knowledge are needed, and how they should be 
applied.
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Research Strategy at AIST
     AIST has just completed its fi rst research phase and 
is preparing to enter the second. Currently it is putting to-
gether a research strategy that will serve as the foundation 
for the medium-range plan that will carry it through that 
second phase. This strategy is related to what we call “fi eld 
strategy” which is the outgrowth of repeated refl ection 
and debate, stretching back over the past two years, into 
the fundamental nature of AIST’s mission and strategy. 
Thanks to the intensive efforts of our formulation group, 
we now have a strategy that is taking tangible form. With 
this foundation, we have launched a research strategy 
workshop as the fourth round of our workshop series on 
“Full Research,” in which all AIST personnel take part. It 
seems worthwhile here to review and elaborate on some of 
the more noteworthy factors involved in the formulation 
of our research strategy.
     In drawing up a new strategy, it is important that we 
aim fi rst for a set of clear objectives. What is more, those 
objectives must be clear and understandable not only to 
us, but to all members of society at large. Second, it is im-
perative that we be certain about the specifi c resources we 
will be allowed to utilize in attaining those objectives. On 
this understanding, we then strive to identify and counter 
any factors that may pose obstacles to the attainment of 
our objectives.
     AIST is a publicly funded institution. As such, it is a 
necessary condition that its research objectives be in the 
public interest and meet with societal expectations and ap-
proval. Assuming that society in general shares the expec-
tation that science and technology be applied to the search 
for solutions to the diffi cult task of simultaneously ad-
dressing human problems and the need for environmental 
protection, it is natural for AIST to make that solution one 
of its objectives. In addition, given that poverty reduction 
and many other issues will hinge on industrialization-led 
improvements in standards of living, it seems evident that 
AIST should also adopt the goal of developing industrial 
technologies that will help humankind achieve a more har-
monious balance between industrial progress and environ-
mental protection.

     Confronted with the challenges of sustainable develop-
ment, industry can be expected to gradually evolve and 
adapt as it assimilates new technologies. That process 
will involve industry-specifi c adaptations as all industries 
strive for environmental balance, and may ultimately be 
compared with the industrial revolution that began some 
200 years ago. If this is to be described as a new “industrial 
reform,” then it follows that AIST should adopt the goal of 
generating, through research, the technologies and knowl-
edge that will bring this new industrial revolution to life.
     If we think along these lines, it begins to become clear 
how AIST’s strategy should be developed. It should start 
with a detailed examination of current industrial conditions 
from the perspective of environmental balance mentioned 
earlier. Industry is creating wealth, but the issue is whether 
industry can respond as a whole to the ever-changing 
demands of environmental protection. Many companies 
have made independent strides toward this goal in recent 
years. Nonetheless, it remains to be seen whether industry 
as a whole, or at least at its core, will steadily adapt in the 
interest of achieving environmental balance. Gauging the 
level of industrial adaptation toward this goal, moreover, 
will provide us with information as to which technologies 
are needed or in short supply. That information in turn 
will help to defi ne the technology-related challenges that 
should be addressed by new research.
     Next, the research required to solve these technology-
related challenges must be remolded into a strategy for the 
implementation of substantive AIST research projects. It 
is hoped that this will be a strategy framed in the creative 
language of science, and worthy of the effort by the many 
highly qualifi ed scientists at this unique institution to de-
vote their fullest abilities as aspiring researchers who share 
the same lofty goals.
     Through this approach, AIST will acquire a harmoni-
ously structured strategy that upholds goals refl ective of 
the demands and expectations of society, and that on that 
basis enables AIST researchers to achieve those larger 
goals collectively through the research accomplishments 
they amass on the basis of individual research incentives.
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Research Strategy and “Full Research”
     Let me reiterate here that a balanced research strategy 
as described above will be conditioned on the implemen-
tation of “Full Research.” This ties in with issues that 
were debated during our previous series of workshops. 
During those sessions, I explored the processes by which 
Type-I basic research themes may be shaped by Type-II 
basic research or product development-related research, 
and argued that the themes so derived may differ from the 
themes that arise from traditional disciplines, and that as a 
result, the potential to seed new and innovative scientifi c 
research is huge. In actuality, this same perspective or spin 
applies to the task of formulating the research strategy I 
touched on earlier. Consequently, the basis for balance 
or harmony here is that the research strategy for AIST as 
a whole overlaps with the research strategies pursued by 
each research unit or individual researcher.
     At this point, I would like to devote attention to the re-
lationship that AIST and its researchers have with society. 
AIST has a research strategy similar to the concept of “Full 
Research.” In the eyes of society at large, researchers are 
usually not thought of as “agents of action.” An agent of 
action in this context is a person who provides society with 
a direct impact or benefi t of some kind. This person may 
be an educator, politician, administrator, entrepreneur, en-
gineer, physician, reporter, artist, novelist, or someone else 
who is directly involved within a certain social sphere, 
elicits an impact of some kind, and assumes responsibility 
for that impact.
     By contrast, scientists are engaged in the generation 
of knowledge. In itself, that knowledge does not have 
any impact on society. It is only when that knowledge is 
applied by someone that it has a societal impact of some 
kind. Accordingly, this step requires the presence of an in-
termediary — a user who is an agent of action. Moreover, 
it is expected that this user should assume responsibility 
for the resulting societal impact. Scientists are not in a po-
sition to be accountable for each and every effect or im-
pact stemming from the utilization of the knowledge they 
generate. Hence, the social responsibility of a scientist is 

considered to be fulfi lled by the pursuit of research and the 
provision of appropriate counsel to society. Appropriate 
counsel must be counsel that is neutral and conditioned 
on the consent of the scientist. This is a fairly stringent 
code of conduct that applies to the scientifi c community at 
large, and to be sure, counsel based on this code is some-
thing that society needs. Furthermore, the condition that 
scientists not be directly engaged in having a social impact 
is something that in return guarantees them social freedom 
to engage in the research they choose.
     However, if there are any researchers at AIST who 
have doubts about this perspective on the scientist’s role, 
I want to welcome and encourage you. Such is the nature 
of a researcher who has the courage to break out of the 
traditional mold or stereotype of the scientist and step into 
a new realm.
     Actually, this idea is already integral to the concept 
of “Full Research” and the research strategy I mentioned 
earlier. When a scientist contemplates the objectives he 
or she shares with society in putting together a research 
strategy, and thinks about the perspectives within the sci-
entifi c realm that derive from those objectives, he or she 
is beginning to assume a newfound sense of responsibil-
ity for the impact that his or her research accomplishments 
may someday have on society in the hands of a user, even 
if those accomplishments amount to nothing more than a 
set of purely scientifi c data. Furthermore, it is unlikely that 
researchers involved in “Full Research” will feel anything 
at all unnatural about the sense that they have a certain re-
sponsibility due to their involvement. Above all, they will 
have fully demonstrated this sense of responsibility if they 
decide to launch a new business venture based on the ac-
complishments of their own research.
     As individuals who have chosen a social role that is 
rooted in the pursuit of “Full Research” by becoming new 
agents for action in society, we are putting into practice 
the now increasingly accepted modern understanding of 
science as an integral part of society.
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