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Abstract: Innovation and the environment are perceived as being in conflict
within mainstream economics. Both are neglected themes in post-Keynesian
economics, despite their prominence in general business discourse. A post-
Keynesian ‘eco-sustainable framework’ is specified, which can stimulate
innovation with supportive public policy tools for the attainment of sustainable
economic and ecological development. The framework aims at satisficing
towards a ‘sustainable society’ based on the work of Michal Kalecki and
Adolph Lowe. Kalecki argues for social control of investment, while Lowe
argues for ‘instrumental analysis’ to public policy, linking human agency
(imagination) to investment behaviour for the purpose of setting long-term
goals. The goals are specified in terms of ecologically sustainable rules in the
context of long-term carrying capacities of the ecosystem. Practical
applications of this framework are also outlined.
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have never asked investment in what?” (Doug Henwood, email comm., pkt net,
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1 Introduction: investment and systemic failure

A growing economy requires investment in the future. Economics defines fixed capital
investment as planned expenditure on plant and equipment (or Means Of Production,
MOP) that furnishes the productive processes for future goods and services. In a capitalist
economy this role is centrally located in the private market sector. Unless specified
otherwise, the term ‘investment’ in this paper refers to private business fixed capital
investment [1].

Investment needs to be greater than the rate of depreciation of ‘old’ MOP in order for
a capitalist economy to grow. The standard ‘economics problem’ arises with the need for
investment at high and stable levels to produce economic growth. This will deliver both
private profit growth (microeconomic objective) and long-term secure employment
(macroeconomic objective). Economics research has identified technological innovation
as the factor initiating strong investment. The ‘fechnology problem’ arises with the need
for firms to find ways to harness such innovation that provides stable growth in profits
and employment [2].

Two forms of systemic failure have been identified in the attempted resolution of
both the economics and technology problems. The first is instability of investment,
exemplified by the increasingly volatile investment cycles exhibited in capitalist
economies as the process of market deregulation has been extended over the last 15
years. The increasing degree of market and technical uncertainty has generated these
volatile investment cycles that result in cumulative boom in expansion and with it
overcapacity. This is followed by strong sharp contractions in which there is a shift to
speculative activities and debt-deflation [3-5; 6,pp.190-214].

The second is ecologically unsustainable investment which produces MOP that are
inappropriate in terms of scale, location, and time, clearly identified most persuasively by
Schumacher [7]. The aggregate impact of investment and the embodied technological
solutions have been in the direction of decreasing ecological sustainability [8]. This has
been occurring despite growing support for market-based environmental solutions in the
1980s and 1990s [9-10]. The scale of investment (large sized with strong technological
input), its location (with emphasis on industrial clusters), and its cumulative impact
through time all point to systemic failure of private investment decision making in
delivering an innovative capital goods structure that leads to a more sustainable
ecological environment. From an ecological standpoint, significant structural adjustments
to the current operation of the private investment climate are required.

Both systemic failures point to the need to develop an investment strategy that
addresses them conjointly. The next section argues that a post-Keynesian approach to this
investment strategy is required due the limitations of the two extant approaches to
sustainable development. The neoclassical substitution approach of environmental
economics is unable to address the dual systemic failure, except on the basis of reducing
conflicts to optimal cost-benefit algorithms. The ecological economics approach eschews
the neoclassical resolution but is unable to handle the instability of investment that leads
to market and technical uncertainty, rendering the optimal (or maximum) ecological scale
of resource use impossible to implement.

An ‘eco-sustainable framework’ for developing a post-Keynesian innovation policy is
set out in Section 3 of the paper. The framework aims to provide a process by which to
stimulate innovation with supportive public policy tools for the attainment of sustainable
economic and ecological development. Harnessing innovation for sustainable
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development is the overriding principle. The perspective is based on satisficing behaviour
given endogenous private firm constraints created by the two systemic failures. These
failures force private agents (i.e., managers) to operate within procedural rationality
rather than optimal rationality. A new investment paradigm is encouraged that is both
innovation-oriented and ecologically sustainable, such that the dilemma of sustainable
economic growth and sustainable ecological diversity dissolves into a positive
programme of cumulative causation.

The final substantive section of this paper outlines practical application of this
framework using concrete examples of ecological-based strategies and their integration
into a complete innovation policy with a significant public and private investment
strategy. A link is then clearly established from the traditional Keynesian investment
planning approach to the emerging goal-oriented and strategic environmental approaches
implicit in the Montreal and Kyoto Protocols.

2 A question of methodology

Robert Heilbroner warned about ‘Ecological Armageddon’ in a widely reprinted 1970
article [11], yet more than 30 years later Davies [12] notes the alarm throughout the
scientific and intellectual communities of humanity’s lack of recognition of its situation.
Davies writes that: “Whereas a few decades ago the number of warning voices was few,
there is now a growing chorus, and prominent, respected professional groups
and organisations have been adding their authority to the call for new policies”
[12,p.257]. One crucial policy required in this ecological perspective is a public
investment strategy with technological progress that allows entrepreneurial innovation
that is ecologically sensitive. Consistent with the objective of overcoming the two
systemic failures described above, a post-Keynesian methodology for such an innovation
policy is required.

Interaction between the two systemic failures raises serious questions of the
neoclassical market internalisation approach to environmental social costs, whether in the
welfare (cost-benefit) or free market versions. Unstable and ecologically unsustainable
path-dependent investment leads to volatile market signals creating conditions for
technical uncertainty in expectations about the future that results in cumulative short-run
instability and cumulative long-run systems failure. The work by Minsky [3] on financial
instability and by Crotty [5] on growth-safety trade off in capital goods investment, show
the cumulative volatility arising from market signals to investment (both financial and
physical). Recent work on technology embodied in investment has shown the rise of
severe cyclical activity whenever new technological systems predominate, whether it is
the steam engine or electronic information technology [13]. Then, in the long run when
technology becomes embedded, past technology decisions shape future investment
decisions and myopic selection pressures operate against the automatic price response
mechanism providing the appropriate ecologically sustainable technology coming forth
[14,pp.372-379].

The new neoclassical growth models support the position in this paper of two forms
of systemic failure arising out of the economics and technology problems. Economic
instability implies cyclical swings in output that increases market uncertainty leading to
delays or suspension of investment and Research and Development (R&D) in new
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technologies [15,p.269]. This can increase environmental degradation even in a zero
economic growth scenario [16]. From the ecological perspective, this problem implies
additional environmental spillover costs for economic agents due to investment in
unsustainable technologies. Benhaim and Schembri [17,p.131] explain that neoclassical
optimality prevents new growth models from providing any guidance for public or
private investment strategies despite acknowledging systemic failures. The equilibrium-
optimality constructions cannot perceive sustainable development ‘other than a state to
reach’ within very restrictive settings. Evolution of the system through technical change
in historical time is not possible under optimality conditions. This neglects the important
phases in business cycles and economic development for which different technological
trajectories and associated dynamics need to be observed [18]. The neoclassical
methodology is found wanting.

An alternative methodology to the neoclassical position is required with the ability to
develop investment strategies that create a predictable but strategic focus that induces
innovation that is cumulatively changing towards an ecologically sustainable investment
programme. Consideration should be given to the large literature developed by ecological
economists [19]. Forstater [20,pp.17—18] explains that ecological economics has taken
a pluralistic approach to methodological issues, but with common themes centred on
pre-analytical vision and imagination, structural analysis, scenario storylines, and
adaptive implementation paths. Forstater goes on to show that these themes effectively
reject the neoclassical hypothetico-deductive method together with the positive/normative
dichotomy, but are consistent with Adolph Lowe’s ‘Instrumental Analysis’. The most
significant commonality between the two is the policy perspective of working backwards
“from the vision of the desired ends to find sustainable paths for its attainment” [20,p.16].

When it comes to developing a framework for policy, Forstater argues that ecological
economists have left this area “underdeveloped” [20,p.20]. This has left ecological
economists with a policy framework that consists of an extension of neoclassical
economics tools grafted onto a heterodox methodological perspective. Essentially it is
‘constrained market environmentalism’ where the investment process operates in the
same way as with neoclassical economics but with the crucial pre-analytic setting of an
optimal (or maximum) scale of production [21,pp.36—49]. Size of the investment projects
is predetermined, yet there exists market-based encouragement to develop ecologically
sustainable technology. Investment instability will still create the same endogenous
uncertainty problems that are identified with neoclassical economics. Michal Kalecki’s
‘perspective planning’ can provide a more effective strategic innovation and investment
policy framework that ameliorates uncertainty, but with a historically evolving approach
that is consistent with the ecological economics methodology themes outlined above.

The drive to develop a framework for innovation policy in this paper is governed by
an ecologically sustainable pre-analytic vision consistent with the ecological economics
position. Using Lowe’s ‘instrumental analysis’ and working backwards from a
sustainable development vision of innovation, a demand-oriented public investment
strategy can be developed that has a post-Keynesian methodology derived from the work
of Kalecki. A framework that builds on this approach is presented in the next section.

The final element in this framework is a complexity analysis ensuring a business
environment that is constantly changing with incentives to innovate and specialise
[12,p.216]. A business ecology that is continuously developing and unfolding as a
complex system allows innovation to become embedded and intrinsic as the driver of the
economic system as identified by Adam Smith in his Wealth of Nations. This business
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ecology needs to be congruent with the environmental ecology, something that the
noncomplexity neoclassical economics cannot aspire to achieve.

Complexity as a concept recognises an open system which overall
(‘macroscopically’) creates and dissolves patterns over time, whereas the neoclassical
approach involves reducing a closed system into its individual parts. The science of
complexity allows investigation of open systems in which “the collective behaviour of
many basic but interacting units evolves over time, with self-organisation and adaptation”
[22,p.7]. This fits into the evolutionary and cumulative causation aspects of the
investment cycle. As such the framework developed here is situated in the integration of
post-Keynesian and evolutionary models of complexity outlined by Rosser [23] and used
to understand Twentieth Century capitalist development by Cornwall and Cornwall [24].

3 The eco-sustainable framework

This section introduces a set of economic analytics that are aimed to operate in a world of
complexity with fundamental uncertainty and cumulative change within a framework of
an innovative and sustainable environment. These analytics have at their base satisficing
rather than optimising objectives in terms of policy actions. The efficiency and ethical
reasons for public intervention towards sustainable development when there is
fundamental (or ‘hard’) uncertainty, irreversible processes and strategic learning has been
logically argued by Vercelli [25]. He concludes with the need for a procedural ‘designing
rationality’ that is “aimed at designing a project of harmonious interaction between
economic development and the natural environment and able to specify a strategy for its
implementation” [25,p.273]. The eco-sustainable framework below is a concrete step
towards such a policy intervention system.

An economic framework is needed that is broadly rational in rigorous economic terms
and also ecologically sustainable in handling ecosystem dilemmas. This eco-sustainable
framework begins with an identifiable goal and then develops a strategy of public
intervention in order to implement the goal. The goal is the policy perspective definition
of sustainable development adopted by Vercelli [25,p.268]: “development could be
considered sustainable only when generations are guaranteed a set of options at least as
wide as that possessed by the current generation”.

The framework outlined is based on two analyses. First is Adolph Lowe’s
‘instrumental analysis’ as a way of using ‘instruments’ to achieve agreed goals. Lowe
[26] established an analytical framework designed to enable rules of formal logic to be
applied to economic cause-and-effect sequences over historical time. This framework
is particularly aimed at using such cause-effect principles to set up state structural
adjustment policies that can deliver a sustainable, equitable, and ecologically
supportive economic environment. This eco-environment is the stipulated end. To Lowe
[26,pp.11-12] it involves ‘the search for the economic means suitable for the attainment
of any stipulated end’. To this procedure I have assigned the label of “instrumental
analysis” [27].

Lowe’s ecological concern is clearly evident from early on in his writings and then
later makes an explicit attempt “to incorporate environmental factors into his analysis”
[20,pp.7-11]. The position taken by Lowe in these later works is to argue that industrial
progress and the new technological revolution cannot continue to deliver the economic
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growth rates that governments desire and corporations strategise over in advanced
capitalist economies. Only solution put forward is the gradual redistribution of resources
to less advanced economies with concomitant reduction in required growth rates in more
advanced economies [28]. This is a long-term solution that needs to be supported by
strong political vision in advanced economies, but this is very difficult to generate. While
politically advocating for this solution, economists can use Lowe’s own instrumental
analysis to assist achieving the same stipulated sustainable end by weaving a strategic
innovation and investment policy regime that is strongly ecologically sensitive. Such a
strategy could build on the recent political shift in advanced economies for public
innovation policies that guide business towards stronger competitive advantage.

Public policy instrumental analysis needs to concentrate on investment, which is
central to competitive advantage but also meets the Vercelli goal of sustainable
development. Analysis and evidence show that uncertainty by the ‘mistake-ridden private
sector’ causes investment instability, thus undermining economic activity and
competitive advantage [6,pp.190-192, 29]. Private corporate investment strategy that is
best suited to innovation needs a secure business environment, but one which has public
policies that support continuous development and change [30]. This situation potentially
offers post-Keynesians the opportunity to influence innovation in an ecologically
sustainable direction. In market-based economic regions or nations that lack relevant
supportive physical and social infrastructure, there is insufficient order and coherence to
impel the creation of innovative ecologically sustainable investment projects by the
private sector without a state structural adjustment policy.

Second is Michal Kalecki’s ‘perspective planning’ [31]. This is incorporated into the
framework to provide an investment strategy to establish motivation and voluntary
conformity towards ecologically appropriate goals. A path of dynamic diffusion of new
technology systems, which is conducive towards innovation for a sustainable physical
environment, needs to be established. This requires long-term investment strategies to
have an incrementally adjusting perspective planning approach [32]. To achieve this it is
necessary to establish specific practical short-term goals to induce innovation in
investment that eventually adds up to the long-term goals specified. The plan must be
continually assessed at every short-term end-point to see whether it is necessary to revise
the goals and the strategy for reaching the broad-based long-term scenario. A perspective
plan with these goals is set up to form a specific investment programme in consort with
agreed ecological ‘rules’ that deliver the type of ecological sustainability determined by
the ‘instrumental analysis’.

In Kalecki’s planning approach, there are two specific resource-saving parameters
that provide ecological-efficient criteria to rules formulation. One is the coefficient of
real depreciation, the aim of which is to reduce this coefficient by proper maintenance
and repair systems to equipment and infrastructures. The other is the coefficient of better
utilisation of existing productive capacity. “Greater output may be obtained from existing
plant due to improvements in the organisation of labour, more economical use of raw
materials, elimination of faculty products, etc.” [33,p.16], thus reducing the coefficient’s
value. Together these resource-saving coefficients provide a sound basis for ecological
rules in a sustainable, but constrained, investment strategy.

Barbier [34] developed some ecologically sustainable rules that could form the basis
of any Lowe-Kalecki planning approach. These rules deal with rates of both exploitation
of natural resources and generation of wastes that specific ecosystems can assimilate for
long-term ‘carrying capacity’ sustainability. The problem is that different ‘stakeholders’

































