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Abstract 

Τhe purpose of this paper was to investigate the relationship between investment 

and growth from an ecological perspective. To fulfill this purpose the framework of 

the Bhaduri-Marglin (1990) model was extended by accounting for the role of green 

capital, a factor which had not been included in the model so far. This was done in the 

following steps: At first, capital stock was decomposed to “green” and “brown” 

capital. Βy saying green capital we refer to the capital stock that is environmental 

sustainable, where brown capital refers to the conventional one. Afterwards, an 

environmental variable (x) that indicates green capital share and captures the 

environmental impacts was defined. Thus, the capacity utilization as also the capital 

productivity of the economy were determined as a function of green capital share. 

Green capital share (x) was also introduced in both equations of investment and 

savings indirectly through capacity utilization. All the original assumptions of Bhaduri-

Marglin (1990) model did not change, but in our case we also assumed that investment 

also depends positively to the share of green capital stock. The outcome was that in 

an economy where green capital stock is dominant we deal with a stangationist regime 

(otherwise a wage-led regime) and on the other hand in an economy where brown 

capital stock is dominant we deal with an exhilarionist regime (otherwise a profit-led 

regime). A higher green capital stock ensures greater capacity utilization but lower 

profit share. 
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Introduction 

The importance of environment in our lives is great, as the World Commission on 

Environment and Development (WCED) graphically describes in “Our Common 

Future” report (1987), “The Earth is one but the world is not. We all depend on one 

biosphere for sustaining our lives.” For decades states and their policy makers acted 

and decided caring only for their prosperity, survival and development and with no 

regard on the impacts of their actions on nature. As a result, nowadays, we have to 

face the environmental stress that humanity caused and continues to cause.  

Thus the last years, environment has also a significant role in the development of 

mainstream and heterodox economic thought as a parameter of economic system.  

Environmental economics were established as a sub-discipline of economics 

around ‘50s and deals with the environment, hence pollution, as an externality of the 

economy. Actually, it was at this time that the term “environmental economics” was 

expanding among the scientific world and gradually came to be used in the titles of 

books and articles, until it was finally formally accepted.  For many researchers the 

origin of “environmental economics” lies in the 1950s when, in the United States, an 

independent research organization with a large array on environmental issues, 

approached by applied economics, was founded – its name “Resources for the Future” 

(RFF). Also in 1974 the “Association of Environmental and Resource Economists”, with 

close associations to RFF was established in USA. In Europe on the other side, it wasn’t 

until 1991 when the “European Association of Environmental and Resource 

Economics” was established under the pressure of the environmentalism wave.  

Through the years of environmental economics research and progress another field 

of study arises, the field of “ecological economics” which was institutionalized with 

the establishment of “International Society for Ecological Economics” (ISEE) in 1988. 

The evolution of ecological economics is based in a quite different perspective from 

that of environmental economics, even if the cornerstone of both fields is making 

social decisions about environmental problems and projects. In contrary to 

environmental, ecological economics are considered to be more multidisciplinary and 
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tend to involve ecologists who have extended their discipline to understand and 

explain economics. As both disciplines are considered to be current, in contrary with 

other fields of economic thought, their distinctions are clearly evolving. (Koldstad, 

2010) 

The traditional neoclassical economics base their approach to sustainable 

development and environmental issues in three basic assumptions: 

1. Reasonable market valuations can be made with non-market environmental 

goods for cost-benefit analysis. 

2. Environmental externalities and other forms of market failure associated with 

the environment can be corrected by incentive-based policies. 

3. Different types of capital can be substituted for each other to achieve 

sustainable development. 

(Krishnan, et al., 1995) 

The Post-Keynesian economists despite decades of wide contribution to the 

heterodox school of thought in topics like macroeconomics, financialization, debt, 

public policies etc., their contribution on the interdisciplinary field of economics and 

environmental protection is limited. (Mearman, 2007) 

Clive Spash and Anthony Ryan (2012), also, argue that post-Keynesian economists 

in their attempt to be consistent with the tradition of capital accumulation and full-

employment have totally ignored environmental problems likewise resource and 

energy constrains. They also underline the fact that the heterodox macroeconomics 

of Post-Keynesian offer good opportunity for a more ecological approach in 

economics.  

The basic Post-Keynesian features, as they are presented by the majority of the 

post-Keynesian literature3, can also be used in an environmental post-Keynesian 

macroeconomic approach. Those characteristics are:  

                                                      
3 (Davidson, 1981) (Lavoie, 2006) 
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1. Historical time, stressing the asymmetric and deficient knowledge because of 

the unknown future 

2. Uncertainty, referring to the unknown future 

3. The crucial role of economic and political institutions in terms of income 

distribution and its role in human lives and economic process. 

4. Effective demand 

Those features allow a more realistic approach to the problem of environmental 

degradation and give us all the necessary instruments to deal with it from a 

perspective compatible with the laws of nature and away from the unrealistic 

framework of mainstream economics.  

This section investigates the relation between investment, growth and 

environment. We will keep all the post-Keynesian economic features and extend them 

in an ecological perspective, trying to deal with the basic problems of environmental 

protection: allocation, distribution and scale. To do so, we will extend the 

Bhaduri/Marglin (1990) model which is eminent among the post-Keynesian theory. 
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Basic Model 

The theoretical fundamentals for the model is the post-Keynesian literature4 on 

growth and especially the Bhaduri/Marglin (1990) model as it is approached by 

Onaran and Stockhammer (2004) and Hein (2016). 

Thus, for the basic model, we assume a closed economy without a government 

activity, which consists of two classes: the working class and the capitalist class. The 

two main components of the aggregate demand is private expenditure on 

consumption and on investment and consequently in order to achieve a demand 

expansion private consumption and private investment should be stimulated. As 

Keynes (1936)  writes: “Practically I only differ from these schools of thought in 

thinking that they may lay a little too much emphasis on increased consumption at a 

time when there is still much social advantage to be obtained from increased 

investment. Theoretically, however, they are open to the criticism of neglecting the 

fact that there are two ways to expand output.” (Keynes, 1936) 

 The working class offers its labor power to the capitalists and in exchange receives 

wages which are being funneled in goods’ consumption – workers own no property 

income. So, we assume the familiar post-Keynesian hypothesis of no saving from 

wages. On the other side, capitalists own and exploit the means of production in order 

to receive profits. From the amount of profits they receive from production, they 

consume and they save. In our economy only the capitalists save, so we assume saving 

from profits to be positive and not zero. They also decide about the investment and 

they control capital stock. It must be stressed out that workers have greater marginal 

propensity to consume than capitalists, and that’s why it was previously assumed that 

workers spent all their wages on consumption.  (Hein, 2016) (Kalecki, 1971) (Kalecki, 

1954) (Bhaduri & Marglin, 1990) 

As it was described by Kalecki (1954) “It is their (capitalists’) investment and 

consumption decisions which determine profits, and not vice versa” (Kalecki, 1954, p. 

                                                      
4 (Kalecki, 1971) (Kalecki, 1954) (Steindl, 1981) (King, 1996) (Stockhammer, 1999) (Blecker, 1989) 
(Blecker, 2011) (Hein, 2016) 
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46) Thus, capitalist’s desired accumulation depend on expected profitability because 

profits are the returns to investment but at the same time they are the primary source 

of finance for investment.5 (Blecker, 1989) Therefore, it is clear that the source of a 

change in rate of profit may be crucial for the investment decisions. (Bhaduri & 

Marglin, 1990)  

Thus, in our model economy, total output (Y) is produced by combining labor force 

and capital stock provided by capitalist. Rate of profit (r) is defined as flow of profits 

(Π) over nominal capital stock (K). We can decompose profit rate as we see in equation 

(1) with Yp referring to the potential output given by the capital stock. (Hein, 2014) 

𝑟 =  
𝛱

𝐾
=

𝛱

𝑌
 

𝑌

𝑌𝑝  
𝑌𝑝

𝐾
    (1) 

Equation (1) can be also written as follows: 

𝑟 = ℎ 𝑢 𝑘    (2) 

In equation (2) rate of profit (r ) is decomposed: in the profit share (h) that relates 

the flow of profits (Π) with nominal capital stock (K), in the capacity utilization rate (u) 

that expresses the strength of effective demand in the economy and relates actual 

output (Y) with potential output (Yp), and in capital productivity (k). Also, profit share 

(h) and capacity utilization (u) is between 0 and 1 (0 < h < 1 and 0 < u <1) (Hein, 2016) 

(Stockhammer & Onaran, 2004) 

  

                                                      
5 The external sources of finance are not considered in this section of the analysis but it should be 
noted that the availability of internal finance flow is crucial for the acquisition of external finance. 
(Blecker, 1989) 
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A green/brown capital model 

In the first attempted model extension of Bhaduri and Marglin (1990) model, we 

will bring into the center of the analysis the factor of the environment. To do so, we 

will focus on embedding the environmental dimension into the factor of capital stock 

of the economy. Capital stock is a major factor of production and refers to the total 

value of equipment, buildings, inventories and other real assets in the economy. 

Starting from the classical economists until now capital stock is in great concern. In 

Post-Keynesian literature capital stock is crucial element of the analysis because of its 

effect on profit share therefore on investment. Capital stock is treated by Post-

Keynesian economists to be heterogeneous, in opposition to neoclassical economists 

who treat capital as homogeneous. (Mearman, 2009) (Felipe, 2002) 

The heterogeneity of capital stock allows us to assume that capital stock consists 

of green capital stock (Kg) and brown capital stock (Kb). 

Thus, by saying green capital stock we refer to the capital stock that is 

environmental sustainable: investments in renewable energy and resource efficiency 

(manufacturing, waste, buildings, transport, and cities) and in natural capital 

(agriculture, fisheries, water resources, forests). (UNEP, 2011) Further, brown capital 

stock refers to the conventional investment where we deal with environmental 

impacts while green capital stock has no environmental impacts. To be more precise 

we will give an example. A renewable energy fixture for electricity or hot water inflow 

for a production line, is considered to be green capital stock, whereas a conventional 

combustion unit for the same purpose is brown capital stock. 

The separation between what is considered to be “green” capital stock and 

“brown” capital stock could be really complex if it is not well defined. In this paper, 

green capital stock is considered to follow the features of strong sustainability.  The 

defenders of “strong” sustainability set on priority the human well-being rather than 

the economic process. Also, the key idea behind strong sustainability is that: “The 

substitutability of natural capital by other types of capital is severely limited.” So, 

according to this core idea, with the intention of being consistent with strong 
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sustainability, we consider that capital in order to be green capital stock apart from 

no environmental impacts it should also be manufactured with no environmental 

impacts. Nevertheless, it must be pointed out that the argument in favor of “strong 

sustainability” does not state that all natural resources, and every ecosystem should 

stay untouchable. On the contrary it states that every human activity should be 

carefully planned so that future human life and present human well-being is not 

jeopardized. (Pelenc, et al., 2015) 

So we assume that a transition to a more “green” economy, with less 

environmental impacts, requires the value of the green capital growing and 

suppressing the value of brown capital. Also, we capture this assumption by requiring 

that carbon emissions as we move to green capital stock to be lower than before in 

order to avoid the devastating effects of climate change.  

In the context of transition of the economy we assume that one type of capital 

cannot be converted to another, in contrast with mainstream economic models which 

assume that capital can switch from one task to another. (Kemp-Benedict, 2014) 

(Lecocq & Shalizi, 2014) This assumption arises from the fact, that each type of capital 

stock (brown and green) has different environmental impacts. Although, at the same 

time those two types of capital can be added together – as in equation 3 – because 

they are made of the same “stuff”. 

According to the previous example we understand that it is not feasible to convert 

a conventional energy unit to an environmental friendly one without investing in a 

new machinery.  

𝐾 = 𝐾𝑏 + 𝐾𝑔   (3) 

We also construct a variable x, so that: 

𝑥 =
𝐾𝑔

𝐾
= 1 −

𝐾𝑏

𝐾
 (4) 

The introduction of the share of green capital in the total economy, by constructing 

variable x, is the cornerstone of this model. As variable x rises from zero to 1, green 
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capital is growing while brown capital diminishes.  So, the closer variable x is to 1, the 

lesser environmental impacts we have. By less environmental impacts we mean less 

carbon emissions, less use of water resources, less waste and no biodiversity loss. 

Likewise, when variable x equals 1 we have the case where an economy operates only 

with green capital stock. The possibility of variable x to reach the value of 1 could be 

very idealistic for some audiences but the reality is that it is physically possible despite 

the fact that it could be absolutely challenging. (Pelenc, et al., 2015) (Costanza & Daly, 

1992) 

According to equation (4) we can define average capital intensity in terms of x, as 

follows: 

𝑘(𝑥) = (1 − 𝑥)𝑘𝑏 + 𝑥𝑘𝑔  (5) 

We also define the composition of the capacity utilization in terms of x, as follows. 

𝑢(𝑥) = (1 − 𝑥)𝑢𝑏 + 𝑥𝑢𝑔   (6) 

In the model presented in this paper, variable x plays a significant role as it changes 

across the transition to a green economy. As indicated in equations (5) and (6) we 

assume that green capital productivity/capacity utilization and brown capital 

productivity/capacity utilization are not affected by the mix of green capital x but they 

can change in the long run through clumpsy investments. 6 

The decomposition of capital stock to brown and green allows us to deal with two 

different capacity utilization rates and two different capital productivity rates.7 We 

use different capital productivity rates (kb, kg) and different capacity utilization rates 

(ub, ug) for each type of capital because of the earlier assumption that each type of 

capital has different environmental impacts. In both cases, we consider green capital 

stock to be more productive than brown capital stock, so for the same amount of 

                                                      
6 Afterwards, we will examine the possibility of brown and green capital productivity to vary with x. In 
other words the case where the green capital share affects the performance of both brown capital 
and green capital activities, thus the economy as a whole.  
7 In this case depreciation rate of both types of capital stock should be taken into account but in the 
present section we deliberately detach from all financial compilations because this is not our 
immediate purpose, for the time being. 
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capital, green capital productivity and green capacity utilization is greater. 

Nevertheless, in an economy that green capital stock is dominated by brown capital 

stock brown capital stock appears to be more productive. Accordingly, when green 

capital stock of an economy is greater than brown capital stock (Kb < Kg) we observe 

that capacity utilization rate of green capital is greater than capacity utilization of 

brown capital (ub < ug), while the same applies for capital productivity (kb < kg). We 

further assume that brown capital stock depreciates more rapidly, through early 

retirement, than green capital stock as it considered to be older and technologically 

obsolete.  

We, also, adopt that profit share (h) remains unaffected as, in Kalecki’s distribution 

theory, profit share is explained by relative economic powers of capital and labor 

affecting the mark-up pricing, or otherwise profit share is determined by the degree 

of monopoly. (Kalecki, 1954) (Hein, 2014) (Sawyer, 1985) So we can rewrite equation 

(2) as: 

𝑟 = ℎ (𝑢𝑏𝑘𝑏 + 𝑢𝑔𝑘𝑔) (7a) or a general case: 

𝑟 = ℎ 𝑢(𝑥)𝑘(𝑥)  (7b) 

In the center of the analysis stands the relation of profit rate and capacity utilization 

with investment. What is new in the present framework of the model here, is that we 

deal with two different issues: the first is the total volume of the investment and the 

second is its allocation between green and brown capital.  

According, to (Kalecki, 1954) and (Steindl, 1981) the elements of the profit share 

are included in the investment function. Also, Bhaduri and Marglin (1990) were the 

first who contradicted the Robinsonian (1962) proposition that investment simply 

depends on rate of profit and argued that it also depends on the rate of capacity 

utilization. (Araujo & Teixeira, 2012) (Stockhammer & Onaran, 2004) (Hein, 2016)  

Therefore, we assume that investment depends positively on the rate of profit and 

the rate of capacity utilization. (Bhaduri & Marglin, 1990) Investment also depends 

positively to the share of green capital stock through equation (6). Hein (2016) argues 
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that the effect of a rise in capital productivity or potential output – capital ratio on the 

investment are not clear as on the one hand an increase could lead to a lower profit 

share which should stifle investment, or on the other hand could lead to an increase 

in demand and an increase in profit share that should boost investment. In our case, 

at first, the effect of green capital share on investment is examined through equation 

(6) that captures its indirect effect on capacity utilization. Secondly, it is clear that a 

growing share of green capital stock in the economy means ex ante a boost for the 

investment, whether it means a transformation of the existing capital stock or an 

acquisition of new one. As it is stated before conventional capital or brown capital 

cannot be converted to green capital stock without new investment.  

𝑔 = 𝑔(𝑟) = 𝑔(ℎ, 𝑢(𝑥), 𝑘(𝑥))  

𝜕𝑔

𝜕ℎ
> 0,

𝜕𝑔

𝜕𝑢
> 0,

𝜕𝑔

𝜕𝑘
>< 0,

𝜕𝑔

𝜕𝑥
> 0   (8) 

So, investment decisions will positively depend on the profit share, the rate of 

capacity utilization and the share of green capital stock. Each of the above will increase 

the expected rate of profit, ceteris paribus. In what follows we will discard any direct 

effect of changes in the average capital productivity on investment, because there are 

not clear ex ante. (Hein, 2016) Therefore, we have included profit share and capacity 

utilization into the Bhaduri/Marglin (1990) accumulation function, as follows: 

𝑔 = 𝑔(𝑟) = 𝑔(ℎ, 𝑢(𝑥)) (9) 

Our assumption regarding savings translates into the following saving equation (S), 

which is the familiar saving equation of Bhaduri/Marglin model (1990): 

𝑆 = 𝑠𝜋 ℎ 𝑢    (10) 

With no saving out of wages, the saving rate (sπ) is determined by the propensity 

to save out of profits and by the profit rate (0 < sπ < 1). We reformulate equation 10, 

using equations 5 and 6, and we get: 

𝑆 = 𝑠𝜋ℎ𝑢(𝑥)    (11) 
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In the familiar equilibrium condition, savings have to equal investment. The 

question that arises here is how the model is closed or in other words how savings and 

investment can be equal at the level of the whole economy. The neoclassical school 

of thought assumes wage flexibility that adjust in the labor market. According to this 

there is a market-clearing wage that equals the marginal productivity of labor. Firms 

make the appropriate modifications in their capital-labor mix to achieve this equality. 

In the contrary, post-Keynesian literature does not accept the wage-flexibility. The 

equilibrium condition between investment and savings is achieved by the adjustment 

of utilization rate. (Blecker, 2002) 

So, the equilibrium condition is: 

𝑔∗ = 𝑆∗   (12)  

We can reformulate equilibrium condition (12) to get expression (14), according to 

the usual equilibrium condition of Bhaduri/Marglin (1990) as it is shown in equation 

(13). 

𝑔(ℎ, 𝑢) = 𝑠𝜋ℎ𝑢   (13) 

𝑔(ℎ, 𝑢(𝑥)) = 𝑠𝜋ℎ𝑢(𝑥)  (14) 

In the original model (Bhaduri & Marglin, 1990), total differentiation of equation 

(13) and some manipulation gives equation (15) which is the slope of the IS-curve: 

𝑑𝑢

𝑑ℎ
=

𝑔ℎ−𝑠𝜋𝑢

𝑠𝜋ℎ−𝑔𝑢
   (15) 

To be consistent with the well-known Keynesian stability condition, the growth 

model requires saving to be more responsive to variations in capacity utilization than 

investment. This imposes that the denominator of equation (15) have to be positive: 

𝑠𝜋ℎ − 𝑔𝑢 > 0   (16a)  or  

 𝑠𝜋ℎ >
𝜕𝑔

𝜕𝑢
     (16b) 
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So, the sign of the numerator determines the sign of equation (15). When the 

reaction of investment to a rise of profit share is greater than the reaction of savings 

(𝑔ℎ > 𝑠𝜋𝑢) the IS-slope is positive, and this case of the demand regime is called 

exhilarationist (
𝑑𝑢

𝑑ℎ
> 0). (Bhaduri & Marglin, 1990) In addition, a positive slope of 

equation (15), means that a higher profit share (h) is associated with higher capacity 

utilization (u) is characterizing a profit-led regime. (Bhaduri, 2008) Alternatively, when 

the reaction of savings to a rise of profit share is greater than the reaction of 

investment (𝑔ℎ < 𝑠𝜋𝑢) the IS-slope is negative, and this case of demand regime is 

called stagnationist (
𝑑𝑢

𝑑ℎ
< 0). (Bhaduri & Marglin, 1990) Furthermore, a negative 

slope of equation (15) correlating a lower profit share (h) with higher capacity 

utilization (u) is characterizing a wage-led regime. (Bhaduri, 2008) 

Results 
In our case, capacity utilization is given by equation (6) and depends on the share 

of green capital stock (x). Thus, with proper calculations we can substitute equation 

(6) in equation (15) using the equilibrium condition as it is expressed in equation (14). 

The purpose is to investigate the relationship between the profit share (h) and the 

share of green capital stock (x). So respectively to equation (15) that captures the 

change in capacity utilization after a change in profit share (
𝑑𝑢

𝑑ℎ
), we will calculate 

𝑑𝑥

𝑑ℎ
 to 

capture the change in green capital stock after a change in profit share. In this case we 

get the following expression: 

𝑑𝑥

𝑑ℎ
=

𝑔ℎ−[𝑠𝜋((1−𝑥)𝑢𝑏+𝑥𝑢𝑔)]

𝑠𝜋ℎ(𝑢𝑔−𝑢𝑏)−𝑔𝑥
  (17) 

Note once again that instead of 
𝑑𝑢

𝑑ℎ
 we have 

𝑑𝑥

𝑑ℎ
 now. Whether we work with 

𝑑𝑢

𝑑ℎ
 or 

𝑑𝑥

𝑑ℎ
 does not make a difference in the effects and the assumptions of the original model, 

but it is the contribution of this chapter. Subsequently, we have to examine both the 

cases where 
𝑑𝑥

𝑑ℎ
 is positive and negative.  Furthermore, it will be examined the case 

where an economy has greater green capital stock than brown capital stock and vice 

versa. 
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The numerator of equation (17) is basically still the same as in the Bhaduri/Marglin 

model, the only difference is that capacity utilization is expressed in terms of x.  

When 
𝑑𝑥

𝑑ℎ
  is positive, profit share restrain will have an effect on green capital share 

that moves it the same direction, i.e. x will also go down. Whether the numerator is 

positive depends on the responsiveness of investment to a rise in profit share (due to 

a green capital share restrain). Only if additional investment is larger than the loss in 

consumption (𝑠𝜋((1 − 𝑥)𝑢𝑏 + 𝑥𝑢𝑔)) it will be positive. There is no change in this 

respective compared to the original model.  

What has really changed is the denominator, which is now affected by the 

composition of capacity utilization. We notice that instead of just the capacity 

utilization (u) in the familiar Bhaduri/Marglin model now we have the difference (𝑢𝑔 −

𝑢𝑏). Also instead of  
𝜕𝑔

𝜕𝑢
 now it appears 

𝜕𝑔

𝜕𝑥
.  

In this framework, the Keynesian stability condition must hold, i.e. the reaction of 

saving to a rise in capacity utilization must always be greater than the reaction of 

investment: 

𝑑𝑆

𝑑𝑢
>  

𝑑𝑔

𝑑𝑢
  (18) 

Calculating the differentials8 of saving and investment with respect to capacity 

utilization and substituting into equation (18) yields, because of the additional 

influence of the share of green capital stock on the capacity utilization, 

𝑠𝜋ℎ > 𝑔𝑥
1

𝑢𝑔−𝑢𝑏
   (19) 

Hence, the denominator of equation (17) cannot turn negative for stability reasons. 

We recall equations (8) and we also notice that the relative prices of ub and ug do not 

                                                      
8  
𝑑𝑆

𝑑𝑢
= 𝑠𝜋ℎ  &  𝑔𝑢 = 𝑔𝑥

1

𝑢𝑔−𝑢𝑏
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affect the stability condition. Accordingly, the introduction of the green capital share 

did not change the fact that the denominator has to be positive.  

However, we have to examine when the numerator of equation (17) is negative or 

positive. According to the theory of Bhaduri/Marglin model, the economy is said to be 

stagnationist or to have wage-led demand when derivative (
𝑑𝑥

𝑑ℎ
) is positive (

𝑑𝑥

𝑑ℎ
> 0), 

and it is exhilarationist or has profit led demand when it is negative (
𝑑𝑥

𝑑ℎ
< 0). In other 

words, the relation between profit share and the share of green capital stock, as it is 

expressed in equation (17) can be negative or positive depending on the relative 

response of investment to the share of green capital in the numerator and the relation 

between ub and ug. 

The first case is when the numerator of (17) is positive: 

 𝑔ℎ − [𝑠𝜋 ((1 − 𝑥)𝑢𝑏 + 𝑥𝑢𝑔)] > 0 (20a) or 

𝑔ℎ > [𝑠𝜋 ((1 − 𝑥)𝑢𝑏 + 𝑥𝑢𝑔)]  (20b) 

In this case the private investment responds actively to a higher profit share. This 

means that the factor gh is sufficiently large to ensure (20b) condition which in 

conjunction with (19) makes relation (17) positively sloped.  

The second case is when the numerator of (17) is negative:  

𝑔ℎ − [𝑠𝜋 ((1 − 𝑥)𝑢𝑏 + 𝑥𝑢𝑔)] < 0  (21a) or 

𝑔ℎ < [𝑠𝜋 ((1 − 𝑥)𝑢𝑏 + 𝑥𝑢𝑔)]  (21b) 

In this case we deal with a relatively weak response of investment to profitability, 

and as a consequence consumption has the dominant role in effective demand.  

The contribution of this paper is that the sign of equation (17) depends on the 

variable x that represents the green capital share of the economy. So, we have to 

examine two possible compositions of an economy: an economy were the brown 
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capital stock is greater than green capital (Kb > Kg) or an economy were green capital 

stock is greater than brown capital stock (Kb < Kg). Reword, we deal with a low x or a 

greater x.  

Hence, for the case where Kb > Kg, the possibility of condition (20b) to be valid is 

greater, because the green capital share variable (x) is low and also because in this 

case ub>ug. This means that in an economy that runs with a greater amount of brown 

capital, with greater environmental impacts, the possibility of dealing with an 

exhilarationist (
𝑑𝑥

𝑑ℎ
> 0) demand regime is greater. Accordingly to Bhaduri/Marglin 

model in this case low green capital share (x) is associated with higher capacity 

utilization (u(x)) and higher profit share (h). As an alternative, a positive slope of 

equation (17) corresponds to profit-share regime.  

Similarly, for the case where Kb < Kg, the possibility of condition (21b) to be valid is 

greater, because the green capital share variable (x) is high and also because in this 

case ub<ug This implies that in a more green economy, where the majority of capital 

stock is green, with less environmental impacts, the possibility of dealing with a 

stagnationist (
𝑑𝑥

𝑑ℎ
< 0) demand regime is greater. Once again, correspondingly to 

Bhaduri/Marglin model in this case a high green capital share (x) is associated with 

higher (lower) profit share (h) and lower (higher) capacity utilization (u(x)). 

Alternatively, a negative slope of equation (17) corresponds to wage-led regime.  
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The discussed outcomes are summarized in table 1.  

Nature of Demand Regime 

Stagnationist Exhilarationist 

𝑔ℎ < [𝑠𝜋 ((1 − 𝑥)𝑢𝑏 + 𝑥𝑢𝑔)] 𝑔ℎ > [𝑠𝜋 ((1 − 𝑥)𝑢𝑏 + 𝑥𝑢𝑔)] 

Kb > Kg  Kb < Kg 

𝑑𝑥

𝑑ℎ
< 0 

𝑑𝑥

𝑑ℎ
> 0 

Table 1. Summary of the results. 

The distinction between the stagnationist and the exhilarationist regimes, as it is 

approached by Bhaduri/Marglin model (1990), captures two different possibilities of 

economic growth. In the stagnationist regime, or otherwise in the wage–led regime, 

a higher real wage produces higher capacity utilization and higher employment. This 

motion undoubtedly favors working class in terms of more employment opportunities 

and a higher real wage. In addition, a lower profit share does not necessary mean less 

profits for the capitalists as the per unit profit loss can be compensated by the 

increased amount of sales. (Bhaduri & Marglin, 1990) (Hein, 2016) 

In the model expansion presented here we can approach this distinction in terms 

of environment. As presented above it is clear that in an economy that operates on 

green capital stock – high green capital share (x) – the working class is favored. This 

means that there are more employment opportunities and higher real wage shares 

with better environmental conditions.  

Nevertheless, as Bhaduri/Marglin (1990) proposed “Capitalism is not necessarily a 

zero-sum game.” (Bhaduri & Marglin, 1990, p. 382). The major difference in terms of 

the environmental interpretation, that we need to emphasize here, is that better 

environmental quality, obtained by green capital stock, favors both classes. Better 

environmental quality provides for everyone better living conditions, better health 
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while at the same time reduces conservation costs. Thus it could be argued that a 

stagnationist regime favors both classes’ well-being.  

This aspect strengthens the idea that stagnationist regime can establish a 

cooperative relation between capital and labor, or otherwise capitalist and working 

class. To ensure such a condition equation (22) must hold: 

𝑢(𝑥) 𝑔𝑢 > ℎ 𝑔ℎ (22)  

By making or the proper calculations in equation (22) we end up with equation (23): 

𝑢(𝑥) 𝑔𝑥
1

(𝑢𝑔−𝑢𝑏)
> ℎ 𝑔ℎ  (23) 

By equation (23) – and equation (22) – it’s implied that investors respond more 

strongly to a variation of green capital stock that in the profit/margin share. Of course 

when in a stagnationist regime equation (23) fails, economic cooperation becomes 

ambiguous too. 

Paradox of the costs 

It is interesting that the “paradox of the costs” applies here.  (Rowthorn, 1981) 

(Hein, 2016) Additional production costs because of green capital stock, will reduce 

the amount of profit at a given capacity utilization level. However, such a cost increase 

will also increase output, as green capital stock is considered more productive, and as 

a consequence the capacity utilization rate will rise. And since, the response of 

investment in an increase of capacity utilization is positive (gu > 0) will cancel out 

higher costs. As a consequence profit rate will increase. So, keeping in mind all the 

assumptions higher costs of green capital stock will lead to higher profits.  

The paradox of the costs can apply here because it is irrelevant to the nature of the 

cost increase. (Rowthorn, 1981) Here additional cost may emerge from high green 

capital share (x).  
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Conclusions 

The aim of this section was to take the framework of the Bhaduri/Marglin model 

and to embed an environmental parameter in it. At first, the environmental impact of 

the composition of capital stock was considered. Capital stock was decomposed to 

green capital stock and brown capital stock to capture the different environmental 

impacts of each case. In this context we introduced a new variable (x) that represents 

the green capital share of the economy.  

Continuing in the second step of the model extension we introduced green capital 

share (x) in both equations of investment and savings indirectly through capacity 

utilization. This implication changed the outcome of Bhaduri/Marglin model as a result 

of the inclusion of the green capital share, making now possible to examine the motion 

of the investment in relation to the green capital share.  

The outcomes of the interpretation were really interesting. It was shown that in an 

economy where green capital stock is dominant we deal with a stangationist regime 

or otherwise a wage-led regime. On the other hand an economy where brown capital 

stock is dominant we deal with an exhilarionist regime, or otherwise a profit-led 

regime. A higher green capital stock ensures greater capacity utilization but lower 

profit share.  

Like it is stated by UNEP (2011): “the greening of economies is not generally a drag 

on growth but rather a new engine of growth; that it is a net generator of decent jobs, 

and that it is also a vital strategy for the elimination of persistent poverty” and OECD 

(2011): “investing in green activities has significant job creation potential”, we have 

shown that a transition to a more green economy would definitely favor the working 

class with more job opportunities but also it could favor both classes – the working 

class and the capitalist class – with better environmental quality.  

 



20 
 

Bibliography 
Araujo, R. A. & Teixeira, J. R., 2012. Decisions on Investment Allocation in the Post-

Keynesian. Economia, 42(3), pp. 615-634. 

Bhaduri, A., 2008. On the dynamics of profit-led and wage-led growth. Cambridge 

Journal of Economics, Volume 32, pp. 147-160. 

Bhaduri, A. & Marglin, S., 1990. Unemployment and the real wage: the economic 

basis for contesting politicaI ideologies. Cambridge Journal of Economics, Volume 14, 

pp. 375-393. 

Blecker, R. A., 1989. International competition, income distribution and economic 

growth. Oxford University Press, 13(3), pp. 395-412. 

Blecker, R. A., 2002. Distribution, demand and growth in neo-Kaleckian macro-

models. In: M. Setterfield, ed. The economics of demand-led growth: challenging the 

supply-side vision of the long run. UK, USA: Edward Elgar Publishing Limited, pp. 129-

152. 

Blecker, R. A., 2010. Open economy models of distribution and growth. In: E. Hein & 

E. Stockhammer, eds. A Modern Guide to Keynesian Macroeconomics and Economic 

Policies. Cheltenham, UK: Edward Elgar, p. chapter 9. 

Blecker, R. A., 2011. Open economy models of distribution and growth. In: E. Hein & 

E. Stockhammer, eds. A Modern Guide to Keynesian Macroeconomics and Economic 

Policies. Cheltenham, UK: Edward Elgar, p. chapter 9. 

Costanza, R. & Daly, H., 1992. Natural Capital and Sustainable Development. 

Conservation Biology, 6(1), pp. 37-46. 

Felipe, J., 2002. Unemployment and profitability: the case of Spain. In: P. Davidson, 

ed. A Post Keynesian Perspective on 21st Century Economic Problems. Cheltenham, 

UK; Northampton, MA, USA: Edward Elgar, pp. 216-243. 

Hein, E., 2014. Distribution and Growth after Keynes. Cheltenham, UK & 

Northampton, USA: Edward Elgar Publishing. 



21 
 

Hein, E., 2016. The Bhaduri/Marglin post-Kaleckian model in the history of 

distribution and growth theories - an assessment by means of model closures, Berlin: 

Berlin School of Economics and Law and Institute for International Political Economy 

(IPE). 

Kalecki, M., 1954. Theory of Economic Dynamics. London and New York: Routledge. 

Kalecki, M., 1971. Selected essays on the dynamics of the capitalist economy 1933-

1970. Cambridge: Cambridge University Press. 

Kemp-Benedict, E., 2014. Shifting to a green economy: Lock-in, path dependence, 

and policy options, Stockholm: Stockholm Environment Institute. 

Keynes, J. M., 1936. The General Theory of Employment, Interest and Money. 

London: Macmillan Cambridge University Press. 

King, J., 1996. An Alternative Macroeconomic Theory: The Kaleckian Model and Post-

Keynesian Economics. 1st ed. BostoniDordrecht/London: Kluwer Academic 

Publishers. 

Koldstad, C. D., 2010. Environmental Economics. New York: Oxford Univerisity Press. 

Krishnan, R., Harris, J. & Goodwin, N., 1995. A survey of Ecological Economics. 

Washington: Island Press. 

Lavoie, M., 2006. Introduction to Post-Keynesian Economics. 1st ed. New York, USA: 

Palgrave Macmillan. 

Lecocq, F. & Shalizi, Z., 2014. The economics of targeted mitigation in infrastructure. 

Climate Policy, 14(2), pp. 187-208. 

Mearman, A., 2007. Post Keynesian economics and the environment: waking up and 

smelling the coffee burning?. Green Economics, 1(3), pp. 374-380. 

Mearman, A., 2009. Recent developments in Post Keynesian methodology and their 

relevance for understanding environmental issues. In: R. P. Holt, S. Pressman & C. L. 

Spash, eds. Post Keynesian and Ecological Economics, Confronting Environmental 

Issues. Cheltenham, UK; Northampton, MA, USA: Edward Elgar, pp. 27-46. 



22 
 

Mill, J. S., 1885. Principles Of Political Economy. New York, USA: D. Appleton And 

Company. 

OECD, 2011. Towards Green Growth: a summary for policy makers, s.l.: OECD. 

Pelenc, J., Ballet, J. & Dedeurwaerdere, T., 2015. Weak Sustainability versus Strong 

Sustainability. In: Global Sustainable Development Report . s.l.:United Nations. 

Pelenc, J., Ballet, J. & Dedeurwaerd, T., 2015. Weak Sustainability versus Strong 

Sustainability, s.l.: UN Sustainable Development: Knowledge Platform. 

Rowthorn, B., 1981. Demand, Real Wages and Economic Growth. 1st ed. Cambridge, 

UK: Thames Polytechnic. 

Sawyer, M., 1996. Kalecki on the trade cycle and economic growth. In: J. King, ed. An 

Alternative Macroeconomic Theory: The Kaleckian model and Post-Keynesian 

economics. 1st ed. BostoniDordrecht/London: Kluwer Academic Publishers, pp. 93-

114. 

Sawyer, M. C., 1985. The Economics of Michał Kalecki. Eastern European Economics, 

23(3), pp. 1-319. 

Spash, C. L. & Ryan, A., 2012. Economic schools of thought on the environment: 

investigating unity and division. Cambridge Journal of Economics, 36(5), pp. 1091-

1121. 

Steindl, J., 1981. Some Comments on the Three Versions of Kaleeki's Theory of the 

Trade Cyde. In: Economic Papers 1941-1988. USA: Palgrave Macmillan, pp. 139-148. 

Stockhammer, E., 1999. Robinsonian and Kaleckian growth. An update on Post-

Keynesian growth theories. Working Paper No 67, Wien: University of Economics and 

Business Administration, Department of Economics. 

Stockhammer, E. & Onaran, Ö., 2004. Accumulation, distribution and employment: a 

structural VAR approach to a Kaleckian macro model. Structural Change and 

Economic Dynamics, Volume 15, p. 421–447. 

UNEP, 2011. Towards a Green Economy: Pathways to Sustainable Development and 

Poverty Eradication, s.l.: United Nations Environment Programme. 



23 
 

 


