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RESUMO 

A partir do relatório da Comissão Brundtland e da Conferência UNCED no Rio de Janeiro em 1992, houve um 
aumento do reconhecimento da necessidade de colocar em prática em sistemas de interesse humanos medidas 
para promover uma modalidade de desenvolvimento conhecido como sustentável. Desenvolvimento sustentável 
incorporou a noção de sustentabilidade, e foi transformado no paradigma dominante de desenvolvimento. 
Contudo, e apesar da concordância geral de que um novo (diferente?) padrão de desenvolvimento é necessário, há 
menor concordância de como melhor abordá-lo, tanto nos seus aspectos teóricos como práticos. Devido ao 
entendimento generalizado de que desenvolvimento sustentável resulta da consideração conjunta das dimensões 
econômica, ecológica e social do desenvolvimento (atualmente outras dimensões também têm sido consideradas), 
pensamento sistêmico tem sido indicado como uma abordagem apropriada a ser adotada para integrar estas 
dimensões. Mas pensamento sistêmico surgiu a partir de diferentes tradições de pensamento com a conseqüência 
que diferentes epistemologias, teorias e práticas têm sido rotuladas de sistêmicas, e tem sido compreendido e 
aplicado mais freqüentemente como uma forma de descrever o mundo (complexo), ao invés de indagá-lo e 
modificá-lo. Muitas vezes a simples identificação de um sistema tem sido considerado suficiente para se dizer 
que uma abordagem sistêmica está sendo empregada. Por isso, quando se adota esta forma de pensamento para 
tratar de desenvolvimento sustentável (e de sustentabilidade) os resultado podem ser notoriamente diferentes. 
Esta é a razão pela qual neste paper deveremos discutir a natureza da sistemicidade do pensamento sistêmico que 
está sendo adotado para tratar de desenvolvimento sustentável. Os resultados de nossa pesquisa nos permite dizer 
que apesar das diferentes tentativas que foram feitas para tratar de desenvolvimento sustentável de uma 
perspectiva sistêmica, uma narrativa coerente de desenvolvimento sustentável baseada em pensamento sistêmico 
ainda não existe. Há uma clara necessidade para mais pesquisa para desenvolver metodologias que poderiam ser 
adotadas na formulação de políticas públicas para tratar de desenvolvimento sustentável, em particular aquelas 
que permitiriam a interessados a aprender a se tornar sistêmicos, tornando possível a conversão dos aspectos 
teóricos do desenvolvimento sustentável em ação prática propositada. 
Palavras-chave: pensamento sistêmico, sistemicidade, sustentabilidade. 
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ABSTRACT 
Following the Brundtland Commission report and after the UNCED-Conference in Rio de Janeiro in 1992, there 
was increased recognition of the necessity to put into practice in human systems of interest measures to promote a 
kind of development known as sustainable. Sustainable development incorporated the notion of sustainability, 
and has been transformed since then in the dominant development paradigm. Because it is commonly understood 
that sustainable development results from the joint consideration of the economic, the ecological and the social 
dimensions of development (currently other dimensions have been taken into consideration as well), systems 
thinking has been indicated as a suitable approach to be adopted to integrate these dimensions. But systems 
thinking arose from different traditions of understanding, with the consequence that different epistemologies, 
theories and practices have been labeled as systemic. Therefore, when applying this way of thinking to address 
sustainable development (and sustainability) the outcomes can be remarkably different. This is the reason why in 
this paper we shall discuss the nature of the systemicity behind the systemic reasoning being adopted to address 
sustainable development. The results of our research allow us to say that despite the different attempts being 
made to address sustainable development from a systems perspective, a coherent narrative of sustainable 
development based on systems thinking is still lacking. There is a clear need for more research to develop 
systems-based methodologies and frameworks which could be adopted in policy making to address sustainable 
development, in particular ones allowing stakeholders to learn to become systemic and, hopefully, making 
possible the conversion of the theoretical aspects of sustainable development into purposeful practical action. 
Keywords: systems thinking, systemicity, sustainability 
 
 
INTRODUCTION 
 
In the last thirty years the growing awareness of large scale environmental degradation and all 
its related issues (poverty, human migration, food and water shortages, etc) and unintended 
consequences triggered worldwide discussions on sustainability and sustainable development 
(S&SD)2. As suggested by FARREL & HART (1998), one of the understandings on which the 
discourse of sustainability was developed considers that to promote its emergence in human 
activity systems economic, social and ecological objectives should be equally considered. 
Based on this understanding, it has been generally considered that sustainability has different 
dimensions – the economic, the ecological and the social – to which, more recently, others 
have been included, such as the ethical dimension (PAULA & CAVALCANTI, 2000). It 
followed from this assumption that to address sustainability properly (or because the principles 
of sustainable development call for it, according to KELLY, 1998) the adoption of an 
approach capable of integrating all these dimensions would be necessary. Therefore CHAN & 
HUANG (2004) claimed that achieving a healthy, sustainable community requires a long-
term, integrated and systems approach to address economic, environmental and social issues. 
 
But the purposeful integration of different dimensions in a framework designed to promote the 
emergence of sustainability in human activity systems has proven to be difficult. This is 
particularly true in the development of indicators of sustainability, which are being currently 
proposed to measure progress towards its achievement. WIRÉN-LEHR (2001) suggests that 
the lack of ‘systemic indicators’ which integrate “all” (three) dimensions of sustainability, is 
one of the majors constraints avoiding the conversion of the theoretical aspects of 
sustainability and sustainable development into purposeful practical action. Therefore, it 
cannot surprise that several authors have claimed to adopt systems thinking to address and 
measure S&SD. 

                                                 
2 Along this paper S&SD will be used as interchangeable terms 
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If we accept that sustainability is a complex issue whose understanding and purposeful 
practical action demands an alternative epistemological approach, what does it mean to adopt 
systems thinking to address it? In other words, in which aspects and to what extent can a 
systems-based explanation of sustainability be different from an explanation based on a 
traditional, objectivist epistemology? In this paper an attempt is being made to identify 
different traditions of understanding of those claiming to adopt a systems thinking approach to 
address S&SD. 
 
 
2 ADOPTING SYSTEMS THINKING TO ADDRESS S&SD 
 
Understandings of S&SD are often based on the assumption that they rely on three founding 
domains, namely the environment, the economy and the society, as if these were in fact 
separate and distinct domains (or dimensions). Accepting this understanding TRZYNA (1995) 
claims that sustainable development “forces us [sic] to look at many dimensions of a situation, 
at the total picture over the long term, forcing us to get beyond our usual compartmented 
thinking and consider the interrelationships between ecology, economy and society”. 
Therefore, he claims that one of the challenges of sustainable development is that “it requires 
cutting across many professions and disciplines”. As he asks “how can we break down the 
barriers between professions, disciplines, institutions, and sectors”, he is undoubtedly 
claiming for the adoption of a boundaries cutting approach – like systems thinking – to 
address sustainable development. And as have been said earlier in this paper, the adoption of 
systems thinking is recommended always when we are engaging with unbounded, poorly 
defined problems of the ‘real world’, when we want to make sense of a situation of 
complexity, as is the case when we are engaging with issues related to S&SD. For HJORTH & 
BAGHERI (2006) traditional fragmented and mechanistic science is unable to cope with 
issues about sustainability, as these are often related to complex, self-organizing systems. 
 
Although repeated frequently, the claim that a systems approach is necessary to address S&SD 
has not avoided the appearance of discourses with contradictory arguments. Recently 
GALLOPIN (2003) also attempted to make a systemic analysis of S&SD. For him “the 
systems approach can offer a perspective more useful than other analytical approaches, 
because the systems view is a way of thinking in terms of connectedness, relationships, and 
context”. However, this author proposes “to distill [sic] some of the most basic and general 
characteristics of the complex concept of sustainability by adopting a systems approach”. But 
distillation is a separation process, a process designed to separate parts from a whole, a 
process designed to destroy what holds parts together, at the end of which the identity of the 
whole gets completely lost. What he is saying is therefore totally contradictory and 
misleading. Systems thinking is a synthetic, rather than analytical process; it even does not 
make sense to ‘distil’ since the systems approach is concerned with the whole ‘integrity’ and 
identity of the phenomena of concern. This example reveals the strength of deeply held 
internal mental models of how to address a complex issue, namely by breaking it down 
according to the classical, analytical approach, which is exactly supposed to be overcome by 
adopting a systems thinking approach. As SENGE (1999) said: “the inertia of deeply 
entrenched mental models can overwhelm even the best systemic insights” and intents. 
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Unfortunately this is very often the case (‘most scientists are stuck in reductionist thinking’), 
and might also explain why it is so difficult to overcome the hurdle of going from theory to 
practice in systems thinking terms. 
 
 
3 IDENTIFYING MAJOR TRADITIONS OF THE APPLICATION O F SYSTEMS 
THINKING TO ADDRESS SUSTAINABILITY 
 
Among the literature sources and the authors we reviewed during this research we could 
identify different “modes” of making explicit use of systems ideas to address sustainability 
and sustainable development. These modes – provisionally denominated as A, B and C – will 
be briefly characterized here. 
 
In Mode A we included those attempts which employed “systemic reasoning” (an articulated 
use of systems ideas) to discuss the problematique of S&SD, claiming that systems thinking 
could be employed to identify the relevant issues and to develop a ‘total’ perspective. This 
mode of adoption of systems thinking to address sustainability can be found among others in 
CLAYTON & RADCLIFFE (1996), ESPEJO & STEWART (1998) and SCHÜTZ (1999, 
2000). The accomplishment of the central, organizing idea of Mode A is dependent upon the 
development of a ‘systems competence’. For SCHÜTZ (1999) “to organize society 
systemically, people must have both the capacity to understand the necessity and the 
capability to practice a constructively balanced approach between various marginal interests. 
(…). This implied capability to understand the superiority of the systemic viewpoint without 
giving u´p individual interests may be called ‘systemic competence’”. 
 
Mode B is characterized by all those attempts which adopt, explicitly or not, a systems based 
modeling approach to address sustainability as in HANSEN & JONES (1996); KELLY 
(1998); RONCHI et al., (2002); BELCHER et al. (2004), and HJORTH & BAGHERI (2006), 
or modeling frameworks which attempt to consider feedback, as for example in PARRIS 
(2002). According to KELLY (1998), who specifically adopted in her work a systems 
dynamics modeling approach, “the systems approach supports the identification of 
relationships among the indicators [of development], learning about the behaviour of the 
system”. It can be said that the general objective of the attempts included in this mode has 
been to develop a framework which allows for simulation studies with the purpose of 
assessing and improving sustainability of the human activity systems under consideration. 
 
In Mode C the adoption of systems thinking has been suggested for the purpose of gathering 
information and measuring progress towards sustainability, as in development projects, and 
this mode refers to the employment of systems methodologies, like soft systems methodology 
(SSM), for monitoring and measuring progress towards sustainability (as in BELL & MORSE, 
2003). The difference to the conventional approach of developing indicators of sustainability 
is that this approach is supposed to be a framework for the participative development of an 
indicator, where “SSM is incorporated as a device for facilitating stakeholder participation” 
(BELL & MORSE, 2003). Within certain limits, also the work of CHAN & HUANG (2004), 
who used a systems based sensitivity model to foster community development for 
sustainability, can be included in this Mode. 
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As it is apparent from this brief description of the main characteristics of the three proposed 
Modes of adopting systems thinking to address S&SD, a sharp separation among them is not 
possible, as not always is possible to include a certain attempt of addressing S&SD using 
systems ideas sharply into one of these three suggested modes. The overlapping is particularly 
common in the Modes B and C, and although they are based on different systems traditions, 
they share some common objectives, as both intend to provide some measure of progress 
towards sustainability in human activity systems. 
 
 
4 FINAL REMARKS 
 
In the last thirty years after the first alerts of an increasing global environmental degradation 
and the institutionalization of notions like sustainability and sustainable development which 
followed, many approaches and strategies have been suggested to better address these issues. 
At the same time the popularity of systems thinking has increased, probably due the failure of 
other approaches to deal with a complex world. Therefore, as the issues related to S&SD 
typically characterize complex situations, involving stakeholders with conflicting interests, 
different worldviews and perspectives, and distinct levels of concern, quite soon and often the 
claim has been made that these issues could be better addressed employing systems thinking. 
 
However, it is easier said than done. Despite the existence of different attempts to address 
sustainability from a systems perspective, as the different modes suggested here characterize, a 
coherent narrative of sustainability based on systems thinking is still lacking. Mental models 
based on classical analytical thinking are still working and influencing the way of thinking and 
acting, even when in a particular situation an explicit claim for the adoption of systems 
thinking is being made. Although it is possible to find attempts of using systems ideas which 
are to some extent formalized and structured, the overall working approach is still partial and 
fragmented. 
 
It might be concluded furthermore, that the main modes through which systems thinking has 
been adopted to address sustainability have failed (to a greater extent) to promote what 
BAWDEN et al. (2000) have denominated as a “shift in systemicity”, or in other words, a shift 
in the perspective ‘from the world out there’ to ‘ways of thinking about issues concerned with 
the world out there’. On the other hand, there is an opportunity to open possibilities to be 
further explored in the attempt to adopt systems thinking to address S&SD. ISON et al. (1997) 
claimed that although systems methodologies are helping to reshape the way in which natural 
resource research and development is conducted (which includes S&SD), they are under-
utilized and under-researched. Therefore, there is a clear need for more research for the 
development of systems methodologies and frameworks which can be adopted in policy 
making to address sustainability and sustainable development, allowing stakeholders to learn 
to be systemic. 
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