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Abstract
International Development theory has largely  been informed by;
- Neo-classical economics and associated unrealistic assumptions

- the Industrial Revolution in Western Europe and political disagreement about causes. 
These schools of thought have failed to generate sustained economic and social development in the majority of developing countries. Theories of complexity may provide a better understanding of under development and how it can be addressed. The existing system of international trade between sovereign states appears to perpetuate underdevelopment and the existing division of labour because of a failure of technological & organisational innovation. New approaches are suggested which encourage the emergence of innovations through positive feedback loops.

Studying International Development Applying Theories of Complexity

“We are told that socialism is the road to development. We are told that laissez-faire is the road to development. We are told that a break with tradition is the road to development. We are told that a revitalised tradition is the road to development. We are told that industrialisation is the road to development. We are told that increased agricultural productivity is the road to development. We are told that an increased opening to the world market (export oriented growth  is the road to development. Above all, we are told that development is possible, if only we do the right thing.  But what is this  right thing?” 

 (Wallerstein, 1994:3) 

Introduction 

Notwithstanding criticism and even doubt about the validity of development theory  that have hitherto guided international development policy and action, developing countries are  inundated with policy ‘advice’ and prescription that remain within the paradigm that has proved infeasible in combating underdevelopment.  There is need to change the paradigm but not everybody agrees. Kuhn (1962) suggested scientific progress comes from new paradigms which are invariably opposed but eventually emerge as supporting evidence accumulates. The economic success of communist China appears to confound the neo-liberal consensus and drives the search for an alternative paradigm.  Theories of complexity may provide such an alternative.

Neo-classical economics has its roots in classical physics and a mechanical universe, seeking causal relationships between input and output. Complexity theory has its roots in biology and thermodynamics, identifying emergent phenomena from interconnections & interactions between agents in holistic systems. To this end, it is hypothesized here that theories of complexity have the range to comprehensively  address the challenges of international development, that the current paradigm is lacking. 
This paper explores how complexity theory can explain under-development and can influence new approaches to sustained development. The first part describes the relevant theories. The second part identifies the fundamental problem of management and control of complex adaptive systems. The third part recounts examples of the failure of neoclassicism and political dogma to spur development. The final part discusses new approaches to technological and organisational innovation.
1. Theories of Complexity 
There is no single unified theory of complexity, but several theories arising from various branches of science -  biology, chemistry, computer simulation, evolution, mathematics, and physics (Mitleton-Kelly 2006). Natural science brings to complexity systems Ilya Prigogine theory of dissipative structures; Kauffman’s (1986) autocatalytic sets-entropy; Maturana’s (1972) autopoiesis-self generation, and; chaos theory. Social sciences , sociologists and economists  contributions include   Brian Arthur’s  (1989) theory of increasing returns and path dependence. Management theorists have contributed to the other dimensions of complexity theory. As such individual disciplines select, from a range of complexity principles, that are applicable to their field. 

Allen (2005) provides the most straight forward definition of complex system saying complexity refers to  any system that has within itself a capacity to respond to its environment in more than one way. This essentially means that it is not a mechanical system, with a single trajectory, but has some internal possibilities of choice or response that it can bring into play (Allen 2005:1). Since complexity is  claimed to characterise many systems across different disciplines, there is need to narrow the identity of complex system being focused.  Dobber and Dare (2000 )  have grouped the characterisation of a system’s complexity into three categories, which are;
· Static complexity  refers to the structural aspects of a system’s complexity. 
· Dynamic complexity encompasses the ideas of complexity related to behavior,
processes of cause and effect, feedback, fluctuations and stability, cycles and time

scales.

· Informational complexity represents a somewhat more abstract notion (linked to the
measurement of complexity), which can be thought of as the complexity involved in

describing or evaluating a complex system (Dobber and Gare 2000). 

Dynamic complexity  is the category chosen in this presentation for addressing socio-economic systems.  Specifically the prism will be complex adaptive systems (CAS)  defined as a dynamic network of many agents...acting and reacting to what the other agents are doing. The control of CAS tends to be highly dispersed and decentralised. If there is any coherent behaviour in the system, it has to  arise from competition and co-operation amongst the agents themselves The overall behaviour of the system is the result of a number of decisions made every moment by many individual agents (Holland 2006)  

Some  principles in CAS, self organisation, emergence, connectivity,  interdependence and feedback are familiar from systems theory. Complexity builds on and enriches systems theory by articulating additional characteristics of complex systems and by emphasising their inter-relationship and interdependence ( Mitleton-Kelly 2006). The other generic principles are; far from equilibrium, space of possibilities, co-evolution, historicity and time; and path dependence . These generic  characteristics can be applied in the study of  social systems ranging from business firms to societies.   For the purposes of the study of international development, Rihani and Geyer (2001) have suggested that it is necessary first to understand regimes of behaviour that have been noted in the study of firms - order, chaos, and self organisation complexity. 
When complexity thinking is applied to social systems, metaphors and analogies are used in describing and explaining the phenomena and behaviours associated with complexity. However  when it comes to forecasting and norms-setting application of analogies and metaphors is always limited by their reification (Mesjasz 2009:713). Bono (1990) has suggested that metaphors and analogies may be conceived as nomadic terms that links disparate discourses, both public and scientific.  

Theories of complexity model differently from the standard maths –based modelling. 
For example, economics is either macro-or computable general equilibrium (CGE) modelled.  Complexity approaches apply Agent Based Modelling (ABM), a computerised modelling system  which is seen as modelling  social life as interactions among adaptive agents who influence one another in response to the influence they receive Macy and Wilder (2002). 
 Eco-system, Connectivity, Interaction  and Inter-dependency.

A nation state is an eco-system within itself  and part of the broader eco-system  at the international scale. The definition of eco-system appropriate for the study of complexity system is that ecosystems are dynamic interactions between plants, animals, and micro - organisms and their environment working together as a functional unit.  Ecosystems will fail if they do not remain in balance  (http://library.thinkquest.org/11353/ecosystems.htm) . The same is true of  modern nation states.   A nation state can also be a nested system, i.e. when it posited within a larger eco-system, when it responds to changing occurring in the larger system, just as individual country do in the international system.

The eco-system concept introduces some of the key properties of complexity systems, connectivity and interdependence. Both natural and human agents in eco-systems are characterised by networks of relationships with varied degrees of connectivity. The connectivity of natural resources and  social institutions- economic, political and civic form the building blocks of individual nation states. At a broader level, there is a network of relations in the international system – international trade, finance, learning. Complex behaviour  arises from the intricate inter-twining or inter-connectivity of elements within a system and between a system and its environment.  
Significantly, the eco-system analogy informs that relationships in complex systems can be characterised as predation, competition, parasitism and symbiosis (Higgs 2001).

Complexity theory does not argue for ever increasing interconnectivity. Increased connectivity implies a high degree of interdependence, because the greater the interdependence between related systems or entities the wider the ‘ripples’ of

perturbation or disturbance of a move or action by any one entity on all the other related entities (Mitleton-Kelly 2006:5). It is noted that  biological ecosystems are not totally connected. Typically each species interacts with a subset of the total number of other species, hence the system has some extended web structure (Kauffman 1993: 255). He elaborates on this  point saying in biological co-evolutionary processes, the fitness of one organism or species depends upon the characteristics of the other organisms or species with which it interacts, while they all simultaneously adapt and change (Kauffman 1993; 33). In human social ecosystems the same pattern  is observed.  There are networks of relationships with varying  degrees of connectivity ranging from complementarity  to dependency. 
Feedback

Feedback is commonly understood in as either positive or  negative  feedback mechanisms. They are also described as “reinforcing (i.e. amplifying) and balancing.” (Kahen & Lehman (2000). Positive, as the reinforcing feedback, drives change, and negative  is the balancing, moderating, or dampening feedback that maintains stability in a system. Complexity in social systems’ preferred term is feedback process instead of mechanism which is an engineering term. 

Path Dependence and Historicity.  

The definition of path dependence and historicity is drawn from Paul David (1985, 1986) who explained this theory as an assumption that initial events can increasingly restrain present and future choices. His example was the development of QWERTY keyboard technology, in which he showed  how an inferior and inefficient technological standard became  established and is maintained. In social science path  dependence  is  critical  in the study of  processes of  change, as  it is  for  students  of dynamic phenomena in nature. A dynamic  process  whose evolution  is  governed  by  its  own history  is  “path  dependent.” The  concept,  thus,  is  very  general  in  its  scope,  referring  equally  to  developmental sequences (whether  in evolutionary biology  or physics) and  social dynamics (involving social interactions among economic or political agents) that are characterized by positive feedbacks and self-reinforcing dynamics (David 2006).
Autopoiesis – self organisation and emergence 
Autopoiesis is the tendency for complex, dynamical systems, especially biological ones, to self-organize so as to maintain cohesion and identity over time. Whether existing at the level of a cell,  organism, or group of organisms, all autopoetic systems dissipate energy in order to remain a bounded unity. Autopoietic systems maintain operational closure, which allows them to conserve their internal organization. At the same time, such systems remain structurally coupled to their context. This enables the exchange of matter, information, and energy across open borders, plus the adaptation of such systems to the external environment (NAPCRG Resources 2 August, 2009)
Self organisation  also explains the phenomenon in  complexity systems which involves the creation of spontaneous structures within a given setting without external prompting or intervention. In human setting self organisation can be a source of innovation  (Mitleton-Kelly (2006) . But self organisation can also create  problematic subsystems, especially in economic development. Kauffman in the ‘Origins of Order: Self-Organization and Selection’ (1993) focuses on self-organisation and describes his argument in the title. He calls Darwinian natural selection a “single singular force” and argues that “It is this single-force view which I believe to be inadequate, for it fails to notice, fails to stress, fails to incorporate the possibility that simple and complex systems exhibit order spontaneously.” (Kauffman, 1993: xiii)   
Emergence is the hallmark of complex behaviour or dynamical systems. Unexpected structures, novel, innovative , pattern or process arises spontaneously in self-organizing systems. Marks-Tarlow, Clayton, and  Guastello  (2005)  state that emergence represents a “bottom-up” process of evolution and change, whereby complexity at a higher level of description arises from lower levels in nonlinear fashion out of a myriad of local interactions. With emergence, the global outcome cannot be predicted, even with a thorough understanding of constituent elements and local rules of interaction. In contrast to “top-down,” models of development and change, with linear chains of cause-effect, emergence arises out of multi-directional, circular, reciprocal feedback loops that operate in parallel across multiple size or time scales or levels of description. The concept of emergence pre-dates most  the nonlinear dynamical systems theory. One of its earliest objectives was to explain how a social group was more than the result of actions of individuals  (Marks-Tarlow, Clayton, and  Guastello  2005).  
Non Linearity 

The relationship between dimensions is frequently nonlinear, meaning that when change occurs, it is frequently unpredictable,  and could be disproportionate. Bloom (2000) states that living systems and forces of nature are non linear...meaning, the outcome  cannot be quantified based on additive equations (because)  cause and effect are not necessarily functionally related. In linear systems, output is proportional to input but in non linear systems, input, even a little can produce enormous change or none. The concept of non linearity  challenges the linear systems prediction of the future development based on past data.

Dissipative structures, Far from Equilibrium, Bifurcation 
Complex systems can be considered as dissipative structures which are open systems exchanging  energies, matter and information with their environment.  Prigogine’s work in thermodynamics is used to elaborate this state. This study noted that all systems contain subsystems which are continually fluctuating. When one or more fluctuations become powerful, as a result of positive feedback, that they shatter the pre-existing organisation, the system has been forced into a far from equilibrium condition and has reached a point of birfurcation. The turn of events at this point cannot be pre-determined. The system may dis-integrate or leap to a new level of order – the emergent order (Prigogine and Nicolis 1989).

Adaption and Co-evolution 

Complex adaptive systems constantly adapt to their changing environments. Because of  this disposition, each state is transitional or a short term phase. Over time the system co-evolves with the external environment, defined as the evolution of one domain or entity  partially dependent on the evolution of other related domains ((Ehrlich & Raven 1964, Pianka 1994, Kauffman 1993 & 1995, McKelvey 1999a & b, Koza & Lewin 1998). In a social co-evolving ecosystems, each organisation is a fully participating agent which both influences and is influenced by the social ecosystem made up of all related businesses, consumers, and suppliers, as well as economic, cultural, and legal institution (Mitleton-Kelly 2005:9).  It is important to mention here that adaptation on the part of human systems is a transitional phase, though it can be an end by itself if societies remain isolated for long periods. Humans adapt to conditions with set  parameters such as physical ecology and climate. In one of the television landmark documentaries on humankind - The Human Planet (BBC 1 2011) it was illustrated that humans can adapt to varied natural physical environments – oceans, jungles, ice and snow, mountains, grasslands, deserts as a way of life  and not necessarily co-evolving, because of isolation.
2. Complexity in Economics 

There has always been criticism and challenge to the neo- classical economics as its application to developing economies. The traditional opponents have been  proponents of socialism, and neo-Marxists notably from Latin America who came up with structuralism and dependency theory and the radical branch of development economists e.g. Hirschmann (1981) who believed that neo-classical economics was inadequate to address problems of developing economies.

Criticisms of neo-classical economics in the post Cold War era  has come mainly from the broad camp of heterodox economics but more seriously from evolutionary economics and theories of complexity which have challenging the validity its epistemological base. Neo-classical economics has been  projected as a science, incorporating the methods of physics which maintain that in economics, there exist laws  that describe invariant relationships between events, whose regularities, like gravity, are not affected by human action, though humans can adapt and use them, but not change them (Schmid and Thompson1999; Allen (2005) sees these laws as unchanging laws. The Newtonian mechanical system and its methodology, reductionism are the paradigm of economics. Literature use the machine -  as the metaphor for the Newtonian science. The whole  universe and its subsystems are considered giant clocks or machines, which are understood by study each part separately, and that the whole machine was a sum of all the constituent parts to it. Significantly, the performance of this machine is predictable, if the few guiding laws  which map how the parts will behave. 

Some critics (Mirowski 1989) have argued economics is stuck in a formal apparatus that physics has long since outgrown. Post Newtonian physics has moved on to  adopt methods and ideas of statistical physics, which are also termed statistical mechanics, which Farmer and Lux (2007) believe have potential for use in economics. Statistical physics suggests that microscopic interactions are constrained by physical law, but because of the inability to measure microscopic states, they can otherwise be regarded as random... and that  uncertainty is important at individual decision making level as well as at the level of collective behaviour, and in circumstances where agents may not be fully rational (Farmer and Lux (2007).

Theories of complexity challenge some of the core tenets of neo-classical economics and its methods; the Newtonian concept, the notion of rationality, equilibrium, and linearity.  Allen (2005 ) has argued against the machine analogy saying that in human systems, knowledge is the determinant of human action. People could use  knowledge of science and technology   to change their own behaviour, tools organisations and so on. 

Complexity theories  argue that the Newtonian approach is incongruous to socio-economic systems only because to start with human beings are not machines and do not behave like them, a position that challenges one of the pillars of neo-classic economic theory, that of rationality. Dequech (2008)) is critical of the  neo-classical economics emphasis on rationality -the  assumption of  Homo Economicus, the “Economic Man” – who is self-interested, who is a rational actor with the ability to make judgments that fulfil their subjectively defined ends.  This assumption goes against received wisdom about  human social systems. Even with the latest information technology, agents are unable to have full information of what other agents are doing to be able to make a rational decision.  Agents in developing economies have limited access to relevant information, particular that pertaining to trends in the developed economies which might be important  for the condition of their economies. 
 Equilibrium
Clark 2010) focused on the shortcomings on neo-classical economics analysis,  providing any direct insight into how the behaviour of micro-economic agents affect the macro-economic context... “ there are important questions about how the macro economic system evolves. How...does its capacity to produce goods and services increase? Or how does its structure change? How do new industries arise and how does new technology impinge on the economic fabric” (Clark 2010:3).   

Another  neo-classical economic theory being challenged is that of equilibrium, which states that macro-economic equilibrium can occur when aggregate demand equals aggregate demand. Myrdal (1957) argued that the notion of a stable equilibrium is a false analogy to choose when constructing a theory to explain changes in a social system. There is no such tendency towards self stabilisation in a social system. The system is by itself not moving towards any sort of balance between forces, but is constantly moving away from such a situation (Myrdal 1957:12-13).
 This equilibrium theory also  informs the notion of perfect competition. Reinert (2005) has pointed out that perfect completion is a formula for not making money and not being able to pay high wages. The theories of complexity approach to economics have affinities with those of evolutionary economics as enunciated by Schumpeter.

Barker (2010) challenges the methods of neo- classical economics which he says  has been increasingly recognised as dependent on false assumptions about human behaviour and physical systems...and that new thinking in economics is an interdisciplinary approach to economic problems  that acknowledges and respects the insights of other disciplines.

Arthur (1999) has stated conventional economics chooses not to study the unfolding patterns its agent create, but rather to simplify its questions in order to seek analytical solutions. Thus it asks what behavioural elements (actions, strategies, expectations) are consistent with aggregate patterns these behaviour elements co-create (Arthur 1999:1).
Holt, Rossett Jr and Colander (2010) have boldly stated that the era of neo-classical economics has ended and that with  the acceptance that the economy is complex,  the new era might be called complexity era (Holt, Rossett Jr and Colander 2010:3) 
Matutinovic (2005, 873) states ”An economy is a complex system consisting of a myriad of agents that may be placed in three broad categories: firms, households, and government. Agents’ interactions come under the broad umbrella of cooperation and competition while their production and consumption activities constitute the functional fabric of the economic system. Economic activities often span several hierarchical levels of functional interdependence.” Complex systems are highly networked systems (Matutinovic 2005: 873). 

3. Conceptualising International development Using Theories of Complexity
International development is action towards transforming the economic productivity in developing countries towards wealth accumulation and improvement in the   living standards of the citizens  of these countries.  As such it is a dynamic process, which falls into the realm of complex systems  because, as Arthur (1999) has noted of economics, the systems are in process, systems that constantly evolve and unfold over time. 

The fact that the anticipated economic and social transformation from a series of international development initiatives, has been fragmented and at best marginal, notably in  Sub Saharan Africa, is sufficient evidence to challenge the theoretical frameworks that have hitherto been applied in international development. Developing countries have complied with the policy advice of international institutions, in particular from the Bretton Woods institutions, and other multilateral bodies such as the European Union, because these institutions have, to all intense and purposes assumed the ownership of development through a combination of policy  conditionalities placed on the loan facilities, and knowledge hegemony. 

From the 1950s up to the 1980s,  development strategies were guided development economists.  From the 1980s, developing countries have been ‘advised’ to adhere to the neo-liberal principles, in line with the economic policy shift in the West. The stagnation and retrogression of development in the 1980s and 1990s especially in Sub Saharan Africa is well documented.  Curiously instead of a rigorous discussion in the development community i.e. academics, development policy planners and donor agencies, about  the epistemology of international development, attention has been diverted to the issue of governance in developing countries. Poor governance is being blamed for the failure of sustained development in the developing countries. Liberal democracy has taken hold in some countries in Africa but there has not been any notable socio-economic transformation. Most of these countries still depend on international aid, suggesting that developing countries are not creating enough wealth to maintain  self sustained growth. 

Development theory that have guided development policy have been from five sources. The first is classical economists  from Adam Smith, David Ricardo to Karl Marx  who pursued knowledge in the causes and determinant of wealth creation and economic progress  by nation states. Their focus on was international trade. The second source is the immediate post World War II development economists among them  Arthur Lewis, Walt Rostow, and Albert Hirschmann. Their theories were based on their understanding of Europe’s  development history and incorporated the US government Marshall Plan (1947) initiative – providing financial assistance for the  reconstruction and development of Europe in the aftermath of World War II, thus introducing the concept   of donorship in international development. The third source has been socialism, an experiment based on some of developing countries’ interpretations of the experiences of Central and Eastern European socialist systems. Socialism was delegitimatised in the mainstream development discourse in the West  as a consequence of cold war ideological conflict.

The fourth source has been CEPAL
 led by Argentina economist Raul Prebisch, who constructed structuralism arguing against the one of the pillars of classical economic, Ricardo’s theory of comparative advantage. CEPAL influenced a more radical sub theory of structuralism – dependency theory which more or less rejected that development was possible under the contemporary international economic system. The fifth has been neo-liberalism, the contemporary paradigm, prescribed by the Brentwood institutions, as structural adjustment programmes of the 1980s and 1990s.

Some of these sources, notably classical economics, at an historical period, established conditions which became the path dependence for current economic development pursuit. Classical economic theories influenced development pathway of colonial states post  Berlin Conference (1884). Ricardo’s theory of comparative advantage, can be seen as the philosophy behind the international division of labour, in which the colonies provided raw materials notably minerals and agricultural produce to the metropolitan, while the latter extended finance, technology and skilled manpower. Multinational companies
 were considered  agents of development in the colonies ( ?). To this end, mining and commercial agriculture formed the pillars of  the colonial economies. It is noted the theory of comparative advantage never suggested that a convergence could be reached  between the primary goods producing colonies states  and the metropolis. As such, classical economics’ interest in developing countries could be construed as limited to how the international system could maintain the hierarchical international socio-economic  order.

Development economics, which emerged post World War II had two distinct strands. One, that of Lewis (1953) and Rostow (1960) did not challenge the tenets of classical economics and saw development as a historically determined linear progression. Lewis saw development occurring from a shift of surplus labour from subsistence agriculture to the modern economy. Rostow’s theory was that all countries underwent five stages of growth and believed that external intervention at the third stage, which he called the ‘take off’  would somewhat expedite the process. 

The other strand was that of Hirschmann (1957) and Gerschenkron  (1962)  which rejected the classical economic propositions on development. Hirshmann rejected the mono-economic claim of classical economics arguing that conditions in developing countries needed that non economic issues to be addressed as well in the development discourse (Hirshmann (1981). Gerschenkorn rejected Rostow’s stages of growth approach arguing that there are multiple ways to development and that late comers (to development) might actually develop faster than the pioneer countries, as they did not need to go through the invention phase (Gerschenkron 1962). 

Despite the attempt to break away from classical economics thinking both Hirschmann and Gerschenkron’s propositions had strong affinities with the classical economics claims of Ricardo and the growth theory implicit in it. They  subscribed to the notion of mutual benefit claim. This is the claim that the core industrial countries could make an important, even an essential, contribution to the development effort of the periphery countries through expanded trade, financial transfers, and technical assistance” (Hirschman, 1981: 12). Wan (1971) was critical of applying economic growth in international development, arguing that developing economies operate under different ‘regimes’  than developed economies just like ordinary physics and cryogenics are directed at different sets of environment (Wan 1971:2).
It took development theory from CEPAL to reject the classical economics theory of comparative advantage and the mutual benefit claim. Analysing economic development from the viewpoint of developing countries Prebisch (1957) noted  that in the single international economic system there was a hegemonic relationship between the industrialised countries which  he termed ‘the core’, and the developing countries he called the periphery. Manufacturing industries, and therefore industrial nations, could  efficaciously control production, thereby maintaining the value of their products at desired levels. This was not the case with agricultural and livestock countries for, as is well known, their production is inelastic on account of the nature [of production] as well as the lack of organization amongst agricultural producers. Looking at the experience of the Latin American countries during the depression of the late 1920s and early 1930s, he noted that these differences manifested themselves in a sharp fall in agricultural prices and in a much smaller decline in the prices of manufactured articles. The agrarian countries lost part of their purchasing power, with the resultant effect on the balance of payments and on the volume of their imports Presbisch (1932). 
The issue of unequal exchange in international trade was one of the main contentions of structuralism.  Significantly structuralism noted the deterministic nature of the international system as an impediment to advancement of developing countries whereas both classical and development economists perceived international division of labour as beneficial to development. The structuralists strategy for surmounting the impediments to development was import substitution manufacturing (?) and a call for change in the international economic system.  It was structuralism which informed the call by developing countries through the Non Aligned Movement for a New International Economic order.(NAM, 1973), UN General Assembly (1974).  

The emergence of neo-liberalism in the 1980s as the dominant economic doctrine,  which is symbiotic to neo-classical economics rejected both development economics and structuralist/dependency theory from the policy formulation of international developing. The indebtness of many developing countries then, weakened their arguments against a triumphalist neo-liberalism especially following the spectacular collapse of communism in Central and Eastern Europe. 

Neo-liberalism was prescribed to most developing countries in the 1980s and 1990s, under the structural adjustment programme (SAP) – the Washington Consensus as package by the Bretton Woods institutions. The core policy measures of structural adjustment called for a reduced role of government in the economic productive sector - the privatisation of state enterprise, liberalization of the  economy, removal price and labour controls. After more than a decade of this experiment, the conclusion of one of the authoritative bodies in international development, the United Nations Conference on Trade and Development (UNCTAD)  was that the neo-liberal reform programmes did not  produce any significant effect on economic development during the past two decades.

“…while structural adjustment has been applied more intensely and frequently in Africa than any other developing region, barely any African country has exited from such programmes with success, establishing conditions for rapid sustained economic growth. This is true of, not only for countries which are said to have slipped in the implementation of stabilization and adjustment programmes (the so called non adjusters or bad adjusters), but also most of the core and good adjusters”. (UNCTAD 2002 :5) .

 In the fullness of time, Edward Jaycox, World Bank Vice President in the 1980s  conceded the uncertainty of structural adjustment  when it became evident  that the reform policy measures were infeasible in most developing countries saying:

“neither the World Bank nor anyone else really has all the answers on what an effective  adjustment programme should be like… it is very hard to predict the social  impact of a given programme. It is incredible how little is known about where and how to manage the social side"  (African Recovery 199?)
The structure of the developing economies and the systems operating in these countries could not withstand the demands of the structural adjustment programmes. These countries’ economies path dependence determined the behaviours of the agents in the system.  A revisit to the experience of the colonial economies in Sub Saharan Africa  provides some answers as to which theory were congruous to the challenges of development. There is very little literature on the development tribulation of the colonial state, exception the glorification of how the expansion of Europe transformed remote, hostile pathless downs into towns and cities. Only Marx’s anticipation (see Marx and Engels The Communist Manifesto), that capitalism would develop outside the industrialised West provides an assumption that the colonies were meant to develop towards a convergence with the colonising countries, as did North America and Australia. The structure of the economies as colonialism ended suggests this goal was still far off. Indigenous capitalism itself did not flourish to any notably degree in the post Berlin Conference colonies. It could be argued that the uneven development manifest among most colonial states suggest that the colonial development endeavour was problematic.

 In West Africa, the economy was based on primary commodities. Value added manufacturing was negligible. In Southern African which had a settler colonial population, with semi autonomous government system, it is noted that, though agriculture and mining were the base for the economies, manufacturing made inroads, especially in the years post world War II. Like countries in Latin America, Rhodesia and South Africa engaged in diversified import substitution manufacturing. These countries achieved credible sustained economic development, in comparison to other colonies at the time, that relied on primary commodities – minerals and agricultural produce. To this end, it can be reiterated that industrialisation remains the proven pathway towards sustained economic development. It is through industrialisation that the nations outside Europe, namely, Japan, Taiwan, South Korea, have converged with Western nations. This is also true of  BRIC  countries. None of this development can be attributed to development theory of Western construct, from development economics to neo-liberalism, a fact suggesting that the development theory strategies for developing economics must be considered with circumspect. 

Theories of  complexity would place at the core of studying international development the systems, processes and structures at both national and international level. The eco-system analogy provides a good analytical framework from which to understand the processes in socio-economic systems and exploring feasible strategies to surmount underdevelopment and the creation of national wealth. The  study of the eco-system, as open systems, provides a holistic understanding of structure and the linkage between agents therein and the behaviour arising from this interaction. The  real behaviours in eco-system describe the home truths which have hitherto been understated in the international development discourses. Higgs (2001) noted that in eco-systems there is  predation, competition, parasitism and symbiosis.  It is possible to model interacting agents in the eco-system, thereby making it possible to observe complex behaviour - the pattern of behaviours  that  the interaction generates and how the systems in turn response to these behaviours. 

Eco-systems have functional groups – the primary producers. In nation states, these would be the productive sector, the farmers, the miners, the manufacturers and service providers. The primary producers are sustained by an energy source in the form of a complementary mixture of capital, labour and technology. The cardinal function of the primary producers is the survival of the eco-system. As such, the primary objective of development action, should be to achieve capacity of autopoiesis - the capacity of individual nation states to sustain themselves. Politico-economic history notes that economically weak states, unable to sustain themselves and therefore militarily weak, were likely to be conquered by the more powerful nations. Currently, economic troubles invite intervention from the Bretton Woods institutions, which prescribe conditionalities for the bailout, some of which conflict with the national development aspirations. These institutions do not promote long term  development.  As noted of the Washington Consensus, it  led to the destruction of the weak enterprises (Anderson 2008:1). The shock therapy approach of structural adjustment programme, created further shocks to an already unstable economic system. There were job losses, resulting in increased poverty and ultimately political discontent. Cutting public spending defeated the whole concept of development. The state has an obligation to provide public goods such as education and health care, in the formative stages of socio-economic development. The experience of structural adjustment evinces the nature of non linearity in the development process. Here is a case where there was an antithetical outcome to what was meant to be corrective measures to boast development – a big push, resulted achieving the opposite. Reinert 2007; Anderson 2008, have pointed out that Washington Consensus policies destroyed weak and immature industries, in developing countries, through the policy of quick liberalisation, resulting in perhaps irreversible de-industrialisation thus killing the increasing return sector. 

 As a dynamic system, there might be several movements in an eco-system, but it is imperative to distinguish between organic and conjunctural movement (Bond 1998). Organic movements are those that Gramsci (1978) described as movements that are relatively permanent while conjunctural are those that appear as occasional, immediate, almost accidental. Organic movements are of far reaching historical significance. Decade long organic crises, for example, means that incurable structural contradictions have revealed themselves (Gramsci 1978:177-178). Theories of complexity do not take organic movements as structural causality of underdevelopment on their own, but seek to explore whether they are complex behaviour  in response to other behaviours in the system. Nelson (1956) defined the problem in developing economies as a stable equilibrium level of per capita income at or close to subsistence requirement, in which, only a small percentage, if any, of the economy’s income is directed towards net investment. They are caught in a low level equilibrium trap (Nelson 1956:1). This condition still exists today especially in Sub Saharan Africa.  

Sachs (2002) more or less shares Nelson’s view on the problem of unchanging nature of conditions in developing countries, referring to them as poverty traps. Sachs explained the causality as nonlinearities in saving, investment, and production. He said this can lead some low-income countries to remain stuck at low or even falling levels of GNP per capita, despite the forces of economic convergence that are also at play in the world economy, such as the potential for capital inflows into capital-scarce countries and the diffusion of technology from rich to poor countries. Sachs added that poverty traps can be caused or exacerbated by an excessive foreign debt burden Sachs (2002). A further elaboration of this problem focusing on Sub Saharan Africa, Sachs et al stated that Africa’s extreme poverty leads to low national saving rates, which in turn lead to low or negative economic growth rates. Low domestic saving is not offset by large inflows of private foreign capital, for example foreign direct investment, because Africa’s poor infrastructure and weak human capital discourage such inflows. With very low domestic saving and low rates of market-based foreign capital inflows, there is little in Africa’s current dynamics that promotes an escape from poverty (Sachs et al 2004). 
Myrdal’s (1957) theory of circular and cumulative causation explains  the  reinforcing nature of such underdevelopment, within the ambit of theories of complexity. His concept implied complex behaviour - a circular constellation of forces tending to act and react upon one another in such a way as to keep a poor country in a state of poverty (Myrdal 1957:11).  Poverty can become its own cause until there is some form of intervention. The hypothesis he advanced is that  changes in geographical location of economic activities produce cumulative advantages for one region – the prosperous one, rather than equilibrium across regions and that once disparities exist, they are perpetuated and strengthened by a self-sustained process of growth. The prosperous regions tend to continue developing and attract further investment and growth. "There is no tendency towards automatic self-stabilisation ... (and) the system is constantly on the move away from such a situation" (Myrdal 1957:13). These backwash effects perpetuate or even worsen development differentials between regions; the cumulative causation (Myrdal 1957:27). An example can be given that gives expression to Myrdal’s theory. One of the most notable characteristics of developing countries, especially Sub Saharan Africa, is the lack of investment capital in the rural area which pushes out young people to look for jobs in the urban centres. This migration exacerbates underdevelopment conditions in the rural areas because of the absence of manpower to work on the land.  As such, with each passing year the population in the rural areas becomes elderly and infirm while the migrants to the cities might choose to severe their links with rural communities as they find new lives in the urban centres. The rural areas, in time, succumb to the second law of thermodynamics – entropy.

If nation states are taken as nested systems, the eco-system can be scaled to the international level. Capital in the form of remittances is transferred from developing countries to the industrialised countries. There is also the flight of skilled human resources seeking to fulfil their individual potential in the industrialised economies, a development which has left severe deficiencies in developing countries in terms of re-investment capital and technological capability, which are arguably the pillars of  development. To this end the developing countries’ economies have remained tied to the classical notion of international division of labour, with negligible innovation, yet innovation is arguably key to breaking the circular causation of underdevelopment. 

Where theories of complexity part ways with Gramsci, is his minimisation of the impact of conjunctural movement. While they might present as accidental or random,  their impact might have far reaching effect in the short term, which might ultimately affect the future development. For example a sharp drop in the value of a national currency against the major currencies increases that country’s foreign debt, a development which places severe strain on that country’s debt repayment in the future. 

The economies of developing countries are still largely dependent on the production of primary goods. The long identified behaviours associated with trade in primary commodities still persist. The price of these commodities are subject to the volatility of the international commodity market. The impact on developing countries of the occasional fall in commodity prices or fall in the exchange rate tend to be severe mainly because of structural weaknesses, such as lack of diversity in the economic structure in most developing countries combined with indebtedness. 

These explanations strongly suggest that the state of underdevelopment is posited far from equilibrium. In chaos theory it would be defined as being on the edge of edge. It is an unstable state, susceptible to perturbation by vagaries from events in related systems. Events could arise from either the built up in the low level frequency or exogenous factors with a universal effect. These random events could be a function of the a weak state of being of the system; the last straw that broke the camel’s back, which might drive the system to bifurcation, giving rise to an emergent order. If the bifurcation arises from negative feedback, or predation in the system the new order might present a retrogression and expose the entire eco-system to entropy. At best, negative feedback settles the economy at a low level equilibrium; the poverty trap. If the events are driven by positive feedback the bifurcation might effect a higher state of being representing irreversible progress.

Two more theories of complexity add more insight to the problem of underdevelopment - self organisation and  emergent  order. Both are unplanned  phenomena, without central control. In socio-economic systems, they might be a  function of bifurcation arising from cumulative  cycles of low income. Economic sub -systems emerge in some developing countries, as a form of adaption to the change in the circumstances  of households especially those on low income or rural to urban migrants, in response to developments in the formal sector, such as price increases or shortages in some services or lack of employment opportunities. Some development  literature have equated it to a primitive trade but it is not, only because it is a cash based economy. Informal sector is a phenomenon emerging in direct competition to the formal modern economy, usually bypassing the formal rules and regulation. Prices in the sector are speculative, depending on the demand and supply. If anything the notion of a free market economy finds expression in the informal sector. For example a low income household needing the services of a plumber to repair a faulty pipe will call a free lance semi skilled person to do the job instead of a professional company or skilled artisan, for a substantially lower fee. This transaction goes unrecorded in the national economy. This phenomenon is most visible in action developing countries in crisis. At the depth of the economic crisis in Zimbabwe in the 2000s, most consumer goods could only be sourced in the informal market. 

Uneven development is also noted in this setting. Some developing countries have the formal sector which, in theory, is the mainstream economy and its sub system, the informal sector which is more or less invisible to the economic planner, yet  significant,  when it is considered that in most developing countries the poor, who are the majority use the informal sector services for their livelihood. Over a long run, the sub system has transmuted into a parallel system. Nicholson (2003) explained the reason why Zimbabwe did not experience a complete economic meltdown in the 2000.

“This is because Zimbabwe really has two economies: a First World sector and a Third World sector. The First World sector consists (or consisted) of commercial agriculture and processing, mining, urban retail, regional scaled industry, tourism, and a small but quite sophisticated service segment, including finance and information technology. It is the First sector that has taken the hammering and understandably caught the headlines. The Third World sector absorbs about ten million people, but it has always been hard and many of these people have only two tenuous links with the First World. They continue to scratch  a living from dry-planting or mostly communal lands. 

The First sector on its old scale needed the attachment of the Third sector. In the medium term, at least the Third sector could grind alongside a much reduced First sector, which is why the final stages of freefall or meltdown did not materialise. The money is in the First sector, the people are in the Third (Nicholson 2003). 
It would appear in the Zimbabwe case study that self organisation, the informal sector, acted as a safety net to halt the potential collapse of the entirely national economy. This poses a dilemma on whether or not uneven development is necessarily undesirable in development countries. Mitleton-Kelly (2006) says self organisation can be a source of innovation. As such some of the entrepreneurship in the informal sector could be inducted into the formal sector, thus expanding the country’s enterprise base.

4. Development Strategy and Development Co-operation
What differentiates the contemporary developing countries’ economic development drive from the experience industrialised countries is the presence of supposedly international development facilitators, notably the Bretton Woods and the European Union. It is evident that these agencies’ donorship make them, at best, the arbiters of economic development, and at worst have ownership of the development process, in the developing countries. The interaction of these agencies and the national government is hegemonically ordered and therefore epistatic. Development policy, as noted with the experience of the Washington Consensus is determined by the facilitators. The omnipotence of these agencies has made it nigh impossible for developing countries to seek individual development pathway, like pre-World War nation states. As such, contemporary economic development policy and action  is a bounded undertaking, as opposed to a dissipative system, with the hegemonic agents setting the parameters that determine the levels of wherewithal and frequency that can be injected into a developing economy. The interaction of the developing countries with these hegemonic agencies  has created a dependency on the part of the former which is now a path-dependence. 

The EU interaction with ACP countries demonstrates, arguably, the reinforcement of level equilibrium, instead of the economic progress. Interestingly, the acp  comprises of countries from far flung geographical locations, brought towards by the EU for no other reason than that they were are former colonies of the EU member countries.  

This relationship is anchored on three pillars,  trade, development co-operation and political dialogue. Trade is based on the theory of comparative advantage, in which the developing countries concentrate on primary commodities, and the industrialised countries supplying the ACP markets with manufactured goods. Development co-operation has focussed on poverty alleviation and various forms of rural development. Political dialogue has accentuated on establishing plural liberal democracy and its attendant values such as the respect of human rights.

On social development and humanitarian assistance, the contribution the EU has made to the ACP countries is beyond reproach, However the aggregate impact of the EU-ACP relations on economic development has been marginal, yet this is an arrangement with a potential to transform the social and economic conditions in developing countries because of its contractual and programmable nature.

The failure of the arrangement to effect  sustained development  lies arguably in the fact that the interventions fall short in assisting in the area most critical to sustained development – innovation and industrialisation.  The Lome Conventions series have been amended in response to some conjunctural phenomena of the time, such as the introduction of STABEX – a mechanism meant to compensate developing countries during a fall in terms of trade of their most lucrative produce, in the early 1980s, or structural adjustment support in the 1990s and poverty alleviation in the 2000s in line with the United Nations Millennium Development Goals, but has not been somewhat low key in the area of promoting industrialisation in the developing countries. 

Industrialisation is, across all the development theory and empirical evidence the only proven pathway to sustained development. Lome II Convention had 16 articles (65-80) devoted to industrialisation, but these did not find any substantial expression in the ACP countries. However it is noted that an agency, Centre for Industrial development (CID) was established aimed at promoting industrial co-operation and a transfer of technology for ACP countries.  There was some criticism of  this agency within the ACP notably Nabudere (1992) who perceived the emphasis of CID on encouraging the processing activities of food products and other materials for export  as perpetuating the classic international division of labour. This criticism was arguably misdirected or even reflects cognitive failure then, on the part of national planners, if looked at from complexity theory. 

The CID could have been a catalyst agent in effecting the learning process towards adaption on the part of enterprises in the ACP countries to the product global discipline. That the CID  sought to find partnership  or outlets for interests wishing to invest in ACP states suggests that  this endeavour could have qualitatively changed the  technological capability in the local enterprises involved. 

Matthew (2006) sees linkage between enterprises in developing countries with those in the industrialised countries as providing a transformatory opportunity for the former to participate in globalisation. He said latecomer firms are faced with new opportunities for linking up with emergent institutions and networks. Global value chains, for example, are being formed by leading firms in the advanced countries, as they seek to cut costs and enhance flexibility through outsourcing. This creates opportunities for latecomers to link up with these global value chains as suppliers. The more the global economy becomes interconnected, the more possibilities there are for such linkage. Through linkage, the latecomer firm can secure more than just a stream of revenue. It can tap its links with more advanced firms to acquire knowledge, technology, and market access – things that would otherwise be beyond the firm’s limited resources. It is this capacity to secure more from a relationship than the firm puts in that in the strategy literature is referred to as leverage. These sequences of linkage and leverage can be repeated over and over again until a firm, or collection of firms within an industry, enhance their capabilities and become, potentially, advanced players themselves. The sustained and repeated practice of these strategies by groups of firms can be described as a form of industrial learning. Development can thus be characterised as a process of strategising by latecomers, through the steps of linkage, leverage and learning (Matthew 2006:2). 
Such an approach to development dispels some of contentions that appeared in development theory. One of these is the structuralists idea of import substitution manufacturing as a strategy to reducing developing countries dependence industrialised countries for manufactured goods. Firms in these sector could re-orient towards manufacturing for export, acquiring the capacity to satisfy the global discipline which was defined by Hoogvelt (1997)  as a consequence of  competition in intra-product trade. There is now an expectation, on the part of the consumer, that the goods they purchase, whether local or import should meet an acceptable international standard – the global discipline (Hoogvelt 1997). The implication of the concept of global discipline demands conformity on the part of firms and even national governments, to the expected standard of production, if the national export goods are to be competitive on the global market. This means development strategy has shifted from only volume output, to the quality of the output and other complementary services provided in relation to the product. Beyond product quality, global discipline can also mean adherence to international conventions of labour practices and social values such as human rights and  liberal democracy and good  governance as part of the political co-evolution process.

For the ACP countries, qualitative improvement of the agro-processing sector could be developmentally beneficial at a local level if the enterprises involved are  decentralised as opposed to  being concentrated in the major urban centres. Food processing in the small towns or rural centres could  link the small scale producers directly with the modern global market in that they become the immediate suppliers. Some of the locals would have been drawn into employment in this sector accruing the benefits that come with gainful employment. Thus the small producers would have been linked to the value added  global production chain.

However such connectivity should not be considered the final post towards sustained development. Since change is the only certainty in complexity behaviour, there is need to engage in exploration-of-the-space-of-possibilities i.e. to diversify only because the strategy that is successful at a given time might not be in future. To maintain its development gains, a country needs to be constantly searching the landscape for new opportunities and trying different strategies. Applying this concept to an organisation, Ashby (1969)  stated that an organisation may need to have in place several micro-strategies that are allowed to evolve before major resources are committed to a single strategy. This reduces the risk of backing a single strategy too early, which may turn out not to be the best one, and supports sensitive co-evolution with a changing ecosystem. In essence, unstable environments and rapidly changing markets require flexible approaches based on requisite variety (Ashby 1969). For example some ACP countries might have adopted strategies effective in the Lome/Cotonou Agreement of the 1990s and 2000s, such as maximising the preferential trade with EU countries. However as preferential trade has been deemed unlawful by the World Trade Organisation rules, these countries need strategies that can enable them to participate competitively in the new EU-ACP arrangement, the Economic Partnership Agreement (EPA). 

EPA is about introducing free trade between the EU and ACP countries. This set up differs radically from the preferential trade arrangement in that it will involve competition between the industrialised and developing countries. One lesson from the history of economic development is that historical late developers, such as the US, and countries of continental Europe and east Asia only engaged in forms of free trade only after they became industrialised. 

While it is unrealistic to expect the ACP countries to industrialise within a specific timeframe, the way forward is to effect a preparatory stage, more or less along the lines the EU prepared its less affluent member countries in Southern Europe, Spain, Portugal and Greece as well as the Republic of Ireland in the late 1980s for the Single European Market (SEM). The EU Regional Policy with its instruments, the Structural and Cohesion Funds, to reduce the significant economic, social and territorial disparities that still exist between Europe's regions. The reason was that leaving these disparities in place would undermine some of the cornerstones of the EU, including its large single market and its currency, the euro. 

Specifically, it works to:
· bring out the best in every region
· make all regions more competitive
· create more & better jobs.
(EU Source)
Such an arrangement could build the capacity of ACP countries to innovate towards free trade in the long term. The strategy could  begin with the areas of increasing returns. There is acknowledgement that it is not possible, in  the exploration-of –the-possibility-of-space, to scan every possible option, or start doing things in an entirely different way. Kaufman (2000) introduced the idea of exaptation defined as an exploration of what is sometimes called the ‘adjacent possible’, that is exploring one step away, using ‘building blocks’ already available, but put together in a novel way.   Exaptation has affinities with the concept of technological capability  which Wilson (1992) says is the modification to existing processes and products so that they can do their jobs.
So where does development aid intervention come in as practice? The controversy on development aid stems from the perception that it has not made sustained transformation to the economic and social circumstances of the developing countries (Moyo 2010). There is no agreement on a development intervention format, understandably because of the variations in economic and social conditions of the developing countries, and in the interest of each partner agent.  
The cynicism about development prospect through foreign assistance, is arguably informed by linear  thinking in neo-classical economics. Rostow (1960) believed that foreign aid would complement domestic savings to give impetus to the take off stage of his theory. The main prediction: GDP growth is proportional to the share of investment spending in GDP (The Harrod Damor model). However empirical evidence does not see irrefutable causal effect.  Brunner (2007)  has noted a critical character of developing economies, which is that, they are functioning at a low level of effectiveness and resource use. Crucially Brunner observed that complex systems are change resistant, and that intervention requires understanding the autocatalytic nature of a process of change. To this end, Brunner suggests that international development is about the stimulation of a society’s innate autocatalytic / self-organizing processes through interventions that stimulate enough to overcome change resistance, but which do not overwhelm the system. Critically, the intervention should be at the meso-level and not at the level of the individual firm (Brunner 2007). The view is contestable. While it is agreed that it is strategic to intervene at the meso-level, it is also imperative to intervene at the micro-level. Innovation rarely comes from the meso-level but is more common at micro-level. Firms by their nature are competitive, seeking to be a step ahead of competitors. In the event of innovation in one firm or group of firms, other firms will adjust their operations to adapt to the change in their interactive counterparts. Thus a cluster of innovative firms could emerge, taking productivity to a higher level. At this point, the meso-level might becomes critical in the establishment of promotional and supportive institutions such as skills training and the standards and regulatory framework.

Reinert (2006) has however warned that focus on innovation alone will not solve structural problems, saying if the benefits of innovation all go to customers abroad, e.g. cheaper prices on the international market, the wages might remain low in the exporting countries. As such developing countries should continuously pursue exaptation.   
The traditional development intervention approaches have focussed on opposite extremes, either seeking to address macro-economic problems as noted in structural adjustment programmes of the IMF and World Bank – budget or balance of payment support or grassroot projects, community level, mostly by non governmental organisations NGOs). These approaches have failed to generate positive feedback loops to effect sustained development, because their programmes and projects are fragmented. Development practice, as noted with the outcome of structural adjustment programmes, has evinced that the top down approach has failed to stimulate the supply side in productive sectors and has even achieved contraction in some cases. The grassroot approach has had a marginal impact where it is practiced and none whatsoever in places beyond the locality. This could be because the policy measures have failed to develop meaningful linkages between the participating agents or that there is no  synergies between the top and the very bottom.

To this end, development aid should be structured to flow across interacting subsystems and relevant agents. The EU development co-operation instrument, the European Development Fund (EDF) could be restructured, along the lines of the EU Regional Policy and its instrument EU Structural Funds, in a format that might generate increasing returns to the national economy.

· Agriculture, rural development and management of the physical or ecological environment – to sustain the survival of the  social and physical eco-system

· Improvement and innovation in the performance of industry and services – to generate the positive feedback loops which enable the wealth expansion for the country general social and economic advancement of the country and also import markets.

· Measures to offset peripherality. This would be improvement in the transport and communication infrastructure to improve the economic environment, or the drive towards joining the global production network.

· Human resource development i.e. providing skills learning and innovation.

These measures have the potential of having a reinforcement effect on the behaviours in the systems which could generate increased returns/positive feedback. In countries like Zimbabwe, the linkage between agriculture and manufacturing is a fact. Any qualitative improvement of agriculture, for example mechanisation, would involve innovation in the manufacturing sector. Improvement in the transport network and service would facilitate the faster and possibly even reduce the cost of transportation of agricultural  produce or manufactured goods. Such change will demand skilled personnel across all sectors,  thus creating substantive gainful employment.

Adaptive and Co-evolution
Literature on international development, defines the ultimate goal of development action as socio-economic convergence of the developing countries with the industrialised countries. Such terms as ‘big push’ and ‘catch up’ convey  the method  and the objective. The assumption is that there is a fixed state of development towards which development action should stir developing countries towards. Theories of complexity have a different perspective on the destiny of development action. There might be a human development baseline to which all countries should seek to achieve, notably in literacy, health and shelter. Beyond these, there is no fixed state of development. Industrialised countries themselves are always in a state of flux, driven mostly by technological advancement. The developed state of the UK or other Western countries of the 1950s is very different to what it is today. As such convergence is not a feasible goal. 

Theories of complexity suggest a feasible goal for development action, which is co-evolution. Norgaard (1994) defined co-evolution as involving relations between entities which affect the evolution of the entities, and ongoing positive feedbacks between components of evolving system (Norgaard 1994:26, 82). Winder et al. (2005) added that the interaction (of the entities) need to be strong and in  localised proximity (Winder 2005:353). Developing countries would have achieved development milestones if there attain a level where they not only adapt to the conditions in the  international economic system but are able to influence conditions in the system. In other words, when countries become part of the network node with the industrialised countries, as opposed to being on the periphery of the system, their development goal would have been attained. 

  Conclusion
Theories of complexity, based on scientific insights from biology and thermodynamics, provide an alternative explanation for underdevelopment and its enduring nature. The more conventional explanations based on the false assumptions of neo-classical economics & on political dogma have failed. 

Feasible development strategies build on existing agents and those interactions which produce the most beneficial emergent phenomena. Economic growth results from positive feedback which rewards the synergies and aborts the failures. Economies of scale result when the growth strategy is globalised through trade in international networks. 

The most beneficial high value synergies will be discovered by the trial & error process of technological & organisational innovation. A bottom up process of emergence rather than the top down imposition of dogma!

The narrative  emerging from theories of complexity methodology  would provide relevant facts from which policy makers in development countries and their donor partners can construct feasible development strategies. 
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� Only a handful of developing countries, Cuba, Ethiopia, Angola, Mozambique and Vietnam pursued variants of socialism imitating Central and Eastern Europe countries.


� CEPAL is the Spanish acronym for Economic Commission for Latin America


� Multi national companies filled in the role played by Charter companies  which were the pioneer private, albeit, monopoly enterprises in the colonies. 
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