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Scientific Culture, Power and Sustainability in
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Abstract—The lack of real integration between the different
dimensions of sustainability is highlighted in the literature as
one of the main hindrances to lessening the environmental risks
and impacts of large-scale development projects. This paper
discusses a hypothesis concerning the problems of integration
between the different dimensions of sustainability in
socio-environmental research into such projects. Differences in
modes of knowledge production and the relationships of these
with prevailing social positions constitute the crux of the
argument. Endeavours to improve translational knowledge and
mixed research methodologies (seeking the
semi-standardization of research processes) are put forward as
approaches to overcoming the above-mentioned obstacles.
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l. ISSUES IN SOCIO-ENVIRONMENTAL INTEGRATION,
DIFFERENCES IN SCIENTIFIC CULTURES AND PREVAILING
SOCIAL POSITIONS

It is now many years since the concept of “sustainable
development” was formulated. It is an idea that has been
debated and deployed extremely widely, broadened in
composition and definition, and nuanced and split into a
range of conceptual sub-products (for example sustainable
local development) [1]. Since its formulation, the need to
integrate its different dimensions has been referred to
possibly millions of times: the need for the simultaneous
consideration of these dimensions, in order to achieve the
probably utopian condition in which all societies can grow
socioeconomically without compromising the right and/or
need of future generations to enjoy their environment to the
same extent and in the same conditions as current generations.
These millions of references have issued from every
information- and knowledge-producing body, from the
scientific sector to businesses, including politics, civil society,
the media, etc.

Despite the topic’s long history, today we are witnessing a
deep and bewildering deficit in the real integration of the
different dimensions of sustainability. While on the
theoretical-conceptual level the need for integration is widely
and perfectly recognized and detailed, it is difficult to find
actual development projects whose design and/or application
integrate these various dimensions. Many analysts concur
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that this lack of real integration is the most cogent
explanation for the continued advance of climate change, our
main contemporary threat [2].

Large-scale development projects (LDP from here on: for
example infrastructure and transport development, power
supply networks, hydroelectric dams, industrial and mining
projects, urban plans and developments, etc.) form a field in
which this issue is fundamental. The specialized literature
constantly stresses the need for multidimensional integration,
in addition to the transdisciplinarity of the field’s object and
the interdisciplinarity of its approach [3] [4]; always in ideal
terms, however, since the difficulty of this integration and,
finally, the resulting deficits in the sustainability of
development projects, are also always underlined.

One of the most-used tools for improving sustainability in
LDP is environmental impact assessment (EIA from here on).
This took off during the global environmental crisis of the
1970s and has spread worldwide, driven by the expansion of
ecological culture and especially the regulatory pressure for
all LDP to foresee the environmental risks incurred by each
scheme. EIA studies include, in general, a phase in which the
project’s social risks and impacts (“social impact
assessment,” SIA from here on) are accounted for [5]. Global
regulatory trends, set by the countries which are more
advanced in and sensitized to environmental issues (USA,
Canada and Australia for example) [6], have gradually
recognized the need to investigate and assess social aspects in
addition to strictly environmental ones.

Thus, on paper, studies prior to the carrying out of LDP
already envisage the inclusion of the different dimensions of
the environmental spectrum. Each administrative body with
power to legislate (national governments, normally, or
international ones, the EU for example) officially recognizes
that preliminary studies for an LDP of any scope should
account for risks and impacts on the environmental, social
and economic levels [7]. This last, of course, is integrated “by
default” by developers in their preliminary studies, since
without economic profits in the short, medium and/or long
term, no developer would initiate an LDP. Unfortunately, this
multiplicity of dimensions, although widely recognized, is
rarely put into practice [8]-[10].

In this paper we attempt to broaden analyses from previous
studies [11], [12] in which the theoretical, methodological,
epistemological, ethical and ontological bases of SIA studies
were systematized. The studies cited refer to what “should
be,” i.e. the ideal foundations for the design, carrying out and
functioning of SIA studies. Here we attempt to add some key
strategic points which may enable applied science (both
environmental and social) to advance towards sustainable
LDP. We bring to the debate a specific explanation of the
problems of integration in socio-environmental research into
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LDP. Firstly we outline the two different forms of knowledge
production [13] corresponding to the scientific cultures of the
natural and engineering sciences and the social sciences. We
observe that decision-makers regard only one of these forms
as “appropriate” or legitimate, discriminating against the
other as being difficult to measure due to the complexity of
its object (and therefore also difficult to integrate into the
socially legitimated model of knowledge), and also because
its approach is markedly alternative to the norm [14], [15].
These key points are also strategic for applied social sciences,
since the inclusion of its outputs in research into LDP would
doubtless contribute to boosting the social-scientific
disciplines, in both the academic and professional fields.

The design and management of development projects is a
field of applied science practically monopolized by the
natural sciences: fields such as geology, climatology,
hydrology, engineering of all kinds, etc.; not forgetting
economics, closer to statistical methods of financial risk
calculation and modelling. Political bodies (policy-makers)
and other decision-makers involved in LDP usually place
their trust in these sciences and make decisions based on the
results yielded by these traditional methods [16], [17]. In
other words, decisions on the design and implementation of
projects are taken according to a mode of knowledge
production seen as “scientific,” and which is generalized,
accepted and legitimated among specialized consulting
professionals [18].

Further, decision-makers hold dominant political positions
relative to other stakeholders involved in the context of each
project, to the point of imposing, if necessary, their interests
over those of other actors. They are the influential actors,
who share objectives (e.g. that projects are carried out and
made operational as quickly as possible) and discourses (e.g.
that the project is good for the area). For example, in
urban/tourist developments and hydroelectric dams we have
found  discursive  communities  bringing  together
policy-makers, local administrations and developers. These
actors’ arguments are in favour of projects and stress the
great economic and environmental benefits that they bring to
a specific geographical locale. As against this type of
argument we also find a different and more critical discourse
deriving from other local stakeholders (the population of the
area, small local businesses, civil society, etc.; i.e. the least
influential actors in the design and implementation of the
LDP). These less influential actors’ main argument is exactly
the contrary: that such projects bring hardly any kind of
benefit to the local community, the most important being
economic profits for the developers (who are often from
outside the area) and the political profitability of the initiative
(for the political actors). The negative impacts, however, are
borne by these least influential actors, thus creating serious
environmental and ethical deficits for the LDP, and therefore
for the sustainability of the initiative [19].

Therefore we identify two obstacles to the integration of
environmental dimensions in LDP preliminary studies. (a)
The first obstacle relates to the cultural clash between
scientific paradigms, in which the stronger position is held by
the traditional paradigm (“mode 1” of knowledge production
in Gibbons’ terminology [13]. (b) The second obstacle stems
from the trust placed by the dominant stakeholders
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(decision-makers and developers) in this scientific practice.
These two obstacles are related to each other. Basically itis a
question of different ways of understanding and interpreting
reality: the positivist paradigm as opposed to the
constructivist, the first seeking knowledge through analysis
(decomposition), modelling and simplification, and the
second through interrelation, induction and interpretation.
The concurrence of the most influential actors with the
positivist paradigm adds another dimension to the debate.
Powerful social actors (those who can influence the design
and/or implementation of LDP) are, firstly, foreign to the
cultural-scientific register of the constructivist paradigm;
further, the greater socio-environmental complexity of this
paradigm means making more complex, multidimensional
and multimethod studies, in order to fully understand (i.e. in
sufficient depth and detail) the risks and/or impacts of an
LDP. Dealing with this complexity, and acting in accordance
with it, would mean delaying, and on occasion calling into
question, the main objective of the LDP’s influential actors:
to design and implement development projects [20]-[22].
These obstacles explain, at least in part, the great difficulties
that social scientists who specialize in complex, dynamic and
context-dependent objects of study face in getting access to
professional work (namely, project consultancy). Each
obstacle is a challenge, both scientific and professional, to the
community of SIA analysts and practitioners, and the final
result is that projects are challenged in their sustainability.

Overcoming these challenges means bringing together the
cultures of the two paradigms by means of translational
knowledge [23], a concept which refers to the need to create
effective communication between areas of knowledge or
practice currently distanced from each other. This distance is
reflected in a lack of communication and mutual
understanding resulting in the loss of opportunities on both
sides [24]. Translation knowledge is more widely accepted in
fields where cultural difference is a key element in problem
solving, for example in preventive medicine [25], where
lifestyle habits and socio-environmental relationships are as
important or more so than the medical treatments themselves,
and the cultural distance between both sides impacts on the
effectiveness and efficacy of treatments and public health in
general. This is also the case in the transfer of knowledge and
technology between universities (especially in the south of
Europe) and their productive surroundings (the market and
civil society) [26]. Society’s lack of knowledge about
university activities, especially in applied research; the
universities’ lack of proactivity in spreading knowledge;
cultural stereotypes which see the university as a solemn,
brainy institution which “does important things” but “no one
knows exactly what,” etc., are factors highlighting the need
for translation knowledge to bridge the gap in order to benefit
from relational synergies and boost the achievement of
institutional objectives (preventing illness and improving
public health, or in the second case raising levels of social
and technological innovation and developing the
universities’ social role) [27].

Thus there is seen to be a pressing need for translation

THE KEY ROLE OF TRANSLATIONAL KNOWLEDGE
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knowledge to bring together the natural sciences and the
social sciences. The historical, theoretical and practical
distance between the two spheres is very great, to the point of
diverging in paradigmatic terms (the two paradigms of
scientific production cited above); and this is the main barrier
to their integration into a science which, applied to a
sustainability, would be both efficacious and efficient,
resulting in development projects that would also be truly
sustainable, in the fullest sense of the word. Further, the fact
that the natural sciences, which share the positivist paradigm,
hold privileged social positions, makes the building of
translation knowledge still more difficult. Such privileged
positions are seen in society’s view of science (i.e., what is
understood by people as “science”), reflecting cultural
stereotypes, and in this science’s close relationship with
decision-making bodies. In other words, the social actors
with the greatest power to influence and modify the
environment, as well as subscribing to these stereotypes, seek
knowledge from and place their trust in the natural sciences,
which are thereby socially legitimized to work in the area of
relationships with the environment.

I1l. THE KEY ROLE OF SEMI-STANDARDIZATION (IN SEARCH
OF PARSIMONY)

The social sciences could be more proactive in the creation
of this translational knowledge aiming to bridge the gap
between paradigms. Mixed methodologies, as cultural and
communicative areas which blend traditional-positivist
sciences with  constructivist-social, could serve as
methodological bridges, facilitating understanding by and
integration into the positivist paradigm, or at least making the
social-science paradigm more approachable to natural
scientists. Such methodologies could also allow social
scientists to approach the privileged positions of the natural
sciences and their relationships with decision-makers. In the
framework of LDP preliminary studies (EIA and SIA,
essentially), the semi-standardization of
technical-methodological procedures could also be a key
strategy. Establishing a clearly laid-out series of steps or
stages for EIS, with intermediate outcomes (results of
analyses) which would feed into subsequent stages;
predefining the different dimensions to embrace (and their
related indicators); determining the most frequent
stakeholders according to the type and phase of the project,
etc., would be some of the parts and processes of EIS which
could be semi-standardized, based principally on expert
criteria supported by the literature (specialized bibliography)
and prior experience [28]-[30].

One of the principal criticisms of SIA studies is the high
level of complexity and the relativism of their results, to a
large extent consistent with the study of highly complex and
dynamic objects [31]-[33]. This means that most SIA remain
case studies, whose usefulness for their client projects
depends on the social engagement or responsibility of the
developer and the strictness of the regulations applied to the
project. A cursory bibliographical analysis of EIS studies [34]
shows a major increase in production in the last 25 years
(93% of papers were published between 1990 and April
2014), and a wide diversity of subject matter (energy projects
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—electrical power networks, dams, wind farms, etc--
agricultural projects, forest management, industry, mining,
tourism, transport infrastructures, waste disposal, urban
development). But it also reveals clear evidence of a relativist
and localist approach, with 63% of all studies centring on
specific cases of risk/impact assessment. On the other hand,
37% were broader analyses, or moved in the realm of general
theory or methodology, with the methodological “mid-range”
noticeably lacking. Thus there was a remarkable absence of
studies which, basing themselves on constantly accumulating
worldwide experience in SIA, set out organized stages and
internal processes which could be taken as models for further
studies. In other words, there is a lack of studies advancing
towards the semi-standardization of SIA stages and
intermediate outcomes, and going further than the details and
particularities of each case, although the discipline is
currently able to draw on the experience of practitioners from
all over the world and in every type of development scheme.
Esteves’ full and more recent literature review [35] is
consistent with the data cited above, and also demonstrates
the strategic interest of standardization of processes and
indicators for developing corporate social responsibility in
the institutional and business worlds.

Despite the scarce bibliography in this mid-range of the
SIA field, in the wider area of socio-environmental studies
there are more examples of this type of methodological
research oriented towards measurement in complex contexts.
We could cite for example methodologies such as the
multi-agent simulation model [36], or models based on
diffuse logic [37], as well as the design of scenarios using
multimethod techniques [38], along with assessment “for”
sustainability [rather than assessment “of” sustainability] [39]
and participatory integrated assessment [40]. There are also
systems of indicators systematized by dimensions, like that of
ecosystems services [41], with its roots in classic systems
theory [42], and systems of indicators for the most
difficult-to-measure features of an environmental complex
[43]. These methodologies or conceptual systematizations
have in common the assumption of complexity as the field of
play in each piece of research, in addition to the search for
parsimonious models which can strike a balance between
prediction and efficiency [44]: models which both explain
reality and, without laying claim to an unattainable total
explanation of the processes and phenomena analysed,
provide outputs of a scientific quality acceptable for decision
making.

The principle of parsimony adopted by these models
affords strategic advantages for SIA and, in turn, for LDP.
All of them feature an approximation of mode 1
methodologies to the research contexts for which mode 2 is
shown to be more appropriate. Thus we may advance
towards a methodological mid-point, bringing scientific
subcultures closer to each other and improving
communication between the two spheres, the traditional
positive sphere (found in engineering and natural sciences)
and the contextualized constructivist sphere (more habitual in
the social sciences). At the same time these methodological
bridges bring political positions closer, between those who
monopolize professional practice in consulting for
decision-making (basically engineering, the normal model
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for policy- and decision-makers), and the social scientists,
less favoured but increasingly important in real risk control in
complex contexts. This political rapprochement is facilitated
by the appearance on the international business scene of ideas
such as Corporate Social Responsibility, and, in the
extracting sector, the Social Operating License [45], [46],
both clear examples of the growing importance of ethical and
social issues in development projects.

Thus this principle of semi-standardization should
contribute to the integration of social studies into the
ensemble of studies stemming from a project, to the degree
that, firstly, the resulting methodologies adopt approaches to
their object similar to those of engineering, while, secondly,
results are communicated, interpreted and (ideally) integrated
into those obtained from the other dimensions of risk/impact
studies. Finally, the adoption of this principle should also
contribute to improving project sustainability, since
methodological and political rapprochement would result in
better control of risks in terms of both quantity (the size of the
risks) and quality (control of a greater diversity of risks).

IV. CONCLUSION

The specialized literature stresses the need to integrate the
various dimensions of the environment into the design and
implementation of LDP. This is seen as an indispensable
requirement for profitable, ethically acceptable projects that
would respect both the social and natural environments.
Ignoring any one of these dimensions of the environment,
from the preliminary studies stage (as in EIA and SIA) to the
dismantling of facilities and cessation of activity, generates
risks and impacts which are often difficult to control, and
which may even cause wholesale failure of the project.

This paper argues that cultural differences within the
scientific community are related to the different modes of
knowledge production. One of these modes, apart from being
socially legitimized, is common to social actors who exert
influence on decision-making in the planning and
implementation of LDP; it is the mode corresponding to
science in the traditional sense, i.e. the natural sciences and
their applications. The second responds to the needs of a
highly complex contemporary society which generates
socio-environmental contexts needing to be studied and
understood in multidimensional and interrelational ways; and
this is the scientific culture of social research.

Two obstacles emerge, then: the cultural and the political
(i.e. relating to the positions of power occupied by the
different areas of knowledge in the professional marketplace);
and in order to overcome these obstacles we suggest that
translational knowledge should be promoted, along with a
mixed methodological language, as a parsimonious mode of
bringing together positivist and constructivist standpoints.
We hope that improvements in mutual understanding and
acceptance between the two positions will create more
realistic, contextualized and positive knowledge and
technologies for reducing the socio-environmental risks and
impacts of LDP.
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