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What is New-Developmentalism ?

✓ The Brazilian New Developmentalist School can be understood as an approach to the deep
determinants of economic development in which the macroeconomic policy regime has a key role in
explaining international growth rate differences, notably among middle-income countries (Bresser-
Pereira, 2009; Bresser-Pereira et al., 2015).

✓ Recent contributions include Bresser-Pereira et al. (2020) who defined New Developmentalism as a set
of proposals for institutional reforms and economic policies, whereby middle-income countries seek to
achieve per-capita income levels of developed countries.

✓ Its main contribution to the literature on growth and structural change is perhaps the diagnosis that
economies such as Brazil and Argentina suffer from a chronic real exchange rate overvaluation resulting
from the combination of a Dutch disease with a growth strategy based on external savings.

✓ As a result, the recommended strategy consists in the adoption of an export-led growth regime in
which the promotion of the manufacturing sector induces the acceleration of capital accumulation and
the use of modern production techniques.



Basic Principles of New-Developmentalism

✓ Economic development is a cumulative process of raising real wages and living standards. It depends
on the increase in labor productivity that stems from technical progress incorporated in new machinery
and equipment. It is also linked to a process of structural change in which labor moves from sectors
with the lowest to the highest value-added per worker.

✓ The rate of growth of output is determined by non-capacity creating autonomous demand. However, in
an open economy that does not have an international reserve currency, it can only be sustainable if
export-led. Relying on domestic autonomous demand, such as government spending, means that
growth will be sooner or later interrupted by a crisis in the balance-of-payment

✓ Long-run growth cannot be supply-side determined because capital accumulation, the workforce, and
labor productivity adjust to non-capacity creating autonomous demand. It also cannot be balance-of-
payments constrained because foreign trade income elasticities are not constant, adapting to the
evolution of the productive structure. More complex productive structures are related to a higher ratio
between the income elasticity of exports and imports, thus allowing for a higher rate of growth
compatible with equilibrium in the balance-of-payments.



Basic Principles of New-Developmentalism

✓ In the case of economies with abundant natural resources, long-run growth is constrained by a chronic tendency of
exchange rate overvaluation that stems from a Dutch disease and foreign capital inflows. Such an overvaluation
interrupts and reverses the process of productive sophistication being the main cause of the middle-income trap in
developing countries like Brazil and Argentina.

✓ Domestic savings and external savings are substitutes, rather than complements. Aggregate savings are determined
by investment, but its composition depends on the level of the real exchange rate. An appreciation of the exchange
rate increases the wage-share as mark-ups over unit costs fall. Given that the propensity to save out of profits is greater
than out of wages, an increase in external savings – due to an appreciation of the exchange rate – is associated with a
reduction in domestic savings

✓ The abundance of natural resources makes the industrial equilibrium exchange rate to be greater than the exchange
rate compatible with a balanced current account. In this way, the longterm sustainability of economic growth in
countries with abundant natural resources requires that they have a surplus in current account.

✓ The adoption of an external savings growth strategy is another source of real exchange rate overvaluation. Growth
with external savings requires policymakers to set domestic interest rates at a level higher than the sum between
international interest rates and the country risk premium. The interest rate differential induces foreign capital inflows,
resulting in a surplus in the balance-of-payments’ capital account and a real exchange rate appreciation relative to the
level of current account balance.



The Missing Link: Ecological Sustainability of
Economic Development and Structural Change

✓ The Ecological sustainability of economic development concerns the long-term improvement of the standards of

living by considering a polyhedron of social, eco-nomic and environmental elements.

✓ A structural view of ecological sustainability should focus not on the static problem of the resource scarcity and on

the allocation of them through the market mechanisms (as in the neoclassical school), but on the dynamic problem of

the resource creation, driven by aggregate demand and its limits.

✓ In the post-Keynesian framework is growing up a field of research called Ecological Macroeconomics (Hardt and

O’Neil, 2017; Fontana and Sawyer, 2016; Guarini and Porcile, 2016; Galindo et al. , 2020) that studies the main

environmen-tal issues providing an alternative view to the mainstream environmental economics.

✓ New developmentalism can be integrated into this new heterodox wave with its original contribution for

understanding of economic development and hereafter it will be introduced some basic principles of that school in an

ecological key.



Ecological Technological Progress and
Ecological Structural Change

✓ The ecological challenges can be faced by an ecological transition based on ecological technological progress and on
Ecological Structural Change (ESC).

✓ The former can be captured by the increase of environmental efficiency or green productivity: the denominator can be a
natural resource or an impact variable such as pollutant emissions, while the output is the value added.

✓ The latter is composed of supply side and demand side dynamics.

✓ Supply side one concerns the movement of labor from sectors with low green productivity (brown sectors) to sectors with
high green productivity (green sector)

✓ Demand-side one concerns the green reorientation of components of aggregate demand.

✓ Thus, ESC has a multidimensional nature because entails technological dynamic concerning the capital accumulation as well
as social dynamics linked with green preferences and habits of consumers and institutions.

✓ In another terms, it entails both green innovation and social innovation. In this sense, the ESC is not reduced to
industrialization only, but it is considered an effective “production sophistication” (Bresser-Pereira, 2019), where the
sophistication regards technological, social and cultural factors.

✓ Ecological perspective points out the more and more deviation from the automatic correspondence between increase of labor
productivity and an improvement of standard of living and well-being.



Ecological View of New-Developmentalism

✓ Ecological view of new developmentalism can canalize the positive externalities of industrialization (Singer,
1950) to the ecological conversion (Guarini, 2015).

✓ Green innovations are characterized by the double externality: they decrease negative externalities
represented by pollution and at the same time they increase positive externalities concerning all new
knowledge produced.

✓ They stimulate complementarities and networks more than traditional innovations. Exist complementarity
between end of pipe green technologies (the equipment for reducing pollutant emissions, inserted at the end
production process) and cleaner production technologies (machineries within the production process) as well
as between the green technology implemented and the organizational process innovation to manage the green.

✓ Green innovations need for new knowledge because firms hold sectorial specialized competences, and they
have to acquire the new green competences, and for complex knowledge because it is composed of different
dimensions regarding engineering, law, management, natural sciences.

✓ For these reasons, firms have to acquire external knowledge and to do so in the most efficiently way, they
have to connect with others firm and to start-up an open-eco-innovation process (Ghisetti et al., 2015).



National eco-developmental strategy   

✓ To the lights of abovementioned elements, the ESC is not automatic, and it happen only by an effective

interaction between market and public institutions that have an organizational role -and not normative

as in the neoliberal approach.

✓ State should be developmental in order to guide the ESC for a green creative destruction with degrowth

of brown sectors and the growth of green ones.

✓ A national eco-developmental strategy is fundamental for promote green sectors and to enable them to

compete at international level through the export-led industrialization.

✓ Green innovations are multidimensional, complex and multidisciplinary and developing countries need

to acquire foreign green knowledge with the openness of economy.

✓ Since, the green dumping is always linked with social dumping, trade globalization should have a

multilevel governance based on negotiations to permit this sustainable path.

✓ Thus, the protection of environment is not conceived mainly as a problem of guarantee of property

rights and the regulation of negative externality, but a new field of collective action.



National eco-developmental strategy

✓ The ecological perspective can renew the concept of “big push” (Rosestein-Rodan, 1943), by promoting a sort

of “Ecological Big Push”.

✓ Market fails to incentive green innovation that concern complementarities, networking and externalities.

✓ These characteristics show how the process of green innovation entails a critical mass to start and provide

returns.

✓ Moreover, the green knowledge tends to be scientific-based and thus, firms need a support of research center,

universities mainly concentrate in the public sector.

✓ In this line, according to Porter Hypothesis - The Porter hypothesis (PH) asserts that polluting firms can

benefit from environmental policies, arguing that well-designed and stringent environmental regulation can

stimulate innovations, which in turn increase the productivity of firms or the product value for end users - an

appropriate regulation can stimulate also competitiveness and innovation (Porter and van der Linde, 1995).

✓ At the end, the eco-developmental national strategy is founded on the coordination across complementary

environmental policies, such as fiscal, industrial, monetary and trade policies.



Environmental degradation: the forgotten side of the Dutch 

Disease

✓ One of the main propositions of new developmentalism is that the existence of abundant natural resources in

a given country generates an unbalanced productive structure, according to Argentine economist Marcelo

Diamand (1972), that is, a productive structure in which the unit cost of producing primary goods is not only

lower than the international cost of producing these goods, as well as lower than the unit cost of production

of manufactured goods.

✓ Thus, the supply price of primary goods (the one that embeds the normal rate of profit in the domestic

economy) must be lower than the offer price of manufactured goods, i.e., Pp < Pm (1).

✓ In economies in which the productive structure is balanced, in turn, the unit costs of producing primary goods

and manufactured goods are approximately equal to each other, because the levels of labor productivity in

both sectors of economic activity are similar (mature economy)

✓ In this context, the supply price of primary goods produced in such economies is approximately equal to the

supply price of manufactured goods, i.e. P*p = P*m. (2)



Environmental degradation: the forgotten side of the

Dutch Disease

✓ Primary goods are, as a rule, homogeneous goods traded in competitive international markets in such a way

that the law of one price must prevail: the price of domestically produced primary goods must be equal to

the domestic currency price of primary goods produced in the rest of the measured world, i.e.: Pp = E.P*p

(3).

✓ We then have the following relationships:

✓ Pp < Pm (1) ; P*p = P*m. (2) ; Pp = E.P*p (3)

✓ Replacing (2) in (3) and the resulting one in (1) we get:

✓ Pm > E P*m (4)



Environmental degradation: the forgotten side of the

Dutch Disease

✓ In the expression (4) we observe that at the exchange rate level that equalizes the domestic and

international prices of primary goods, the supply price of domestic manufactured goods will be higher

than the domestic currency price of manufactured goods produced in the rest of the world.

✓ It follows that while primary goods are competitive in international markets, manufactured goods are

not.

✓ For manufactured goods to be competitive in international markets it would be necessary that the

exchange rate was high enough (depreciated) to equalize domestic and international prices of

manufactured goods.

✓ The exchange rate for which equalization rate occurs is the industrial equilibrium exchange rate (Ei).



Environmental degradation: the forgotten side of the

Dutch Disease

✓ It should be noted that in a freely fluctuating exchange regime there is no reason to expect the exchange rate to take
on the required value to make exports of manufactured products competitive.

✓ The exchange rate should fluctuate around a level that equalizes domestic and international prices of primary goods,
which will be an overvalued exchange rate level from the point of view of the production and export of manufactured
products.

✓ As a result of this overvaluation, the share of manufactured products in the exports will gradually be reduced, while
domestic production of manufactured products will be replaced by imports.

✓ The Dutch disease will therefore result in a reprimation of the export agenda and premature deindustrialisation of the
domestic economy.

✓ This is the known and widely disseminated part in the economic literature and in the debates about the conduct of
foreign exchange policy in countries such as Brazil.

✓ But that's just the known part of the Dutch disease. The unknown or ignored part is the impact of the Dutch disease
on the environment



Environmental degradation: the forgotten side of the

Dutch Disease

✓ The production of primary goods such as soybeans and meat is intensive on land, but extremely profitable in

Brazil because the land is abundant.

✓ The continuous increase in the production and export of soybeans and meat requires an increasing occupation

of land used for this type of production, thus bringing the agricultural frontier to the limits of the Amazon

rainforest.

✓ Producers on the agricultural frontier have no choice but to tear down the forest to occupy new spaces for

soybean and meat production.

✓ This occupation occurs, in general, through illegal burning and deforestation, which has a clear and negative

effect on CO2 emissions, thus contributing to the phenomenon of climate change associated with the increase

in the average temperature of the planet.

✓ Thus, the Dutch disease results, on the one hand, in premature reprimarization and deindustrialization of the

Brazilian economy and, on the other, in environmental degradation, with negative externality effects on the

entire planet.



Ecological dimension of the exchange rate 

overvaluation

✓ Green industries can be the most damaged, because they are relatively more high technology intensive and at national market their natural
resource saving strategy contrasts the political and economic interests of the mainstream sectors leading the Dutch disease;

✓ Finally, they hardly access to the international market, because the “national brand” is characterized by the “natural resources exploiting
sectors”.

✓ The standard proposal for neutralization is represented by the taxation of commodity goods that provoke this disease, equal to the difference
between the industrial equilibrium exchange rate and the current (overvalued) exchange rate.

✓ This intervention aims to improve the price competitiveness of non-commodity goods and it can be effective to counterbalance the negative
impact of Dutch disease.

✓ To the light of the abovementioned ecological view of new developmentalism, an ecological neutralization can consist on a promotion of ESC
with important rewards.

✓ It sustains the non-price international competitiveness of national firms that means to relax the exchange rate constraint of exports, thereby it
reduces the negative impact of overvaluation.

✓ Furthermore, it mainly affects the structural causes of Dutch disease by orienting the economy to the natural resources saving. The ecological
neutralization is complementary to the fiscal neutralization. If the fiscal neutralization is a short-term intervention, the ecological one has a
medium-long term perspective, because aims to neutralize the chronic side of Dutch disease.

✓ If the fiscal one is automatic, the ecological one is complex entailing discretional actions, because it concerns an ecological industrial policy



The Role of External Savings in ESC 

✓ According to the new developmentalism external saving strategy crowds-out the internal saving, but it also can

weaken ESC.

✓ Financial globalization cannot stimulate ESC that needs for foresight and patience: the large costs of the green

efforts in the short term can be compensate by rewards in the medium-long-term, while external financial

capitals are dominated by the short-termism.

✓ To fulfill green standards, firms must allocate temporal, human and financial resources to reconvert their

production as well as to implement green technology.

✓ In this line, internal saving can be more sensitive than the external saving to the ecological vision.

✓ Moreover, the increase of interest rate in order to attract foreign capital disincentives real investment, and in

particular the green ones, because they tend to have more uncertain and long-term monetary returns.

✓ In this sense, ESC needs for macroeconomic stability with a control of financial bubbles, because international

deregulated finance crowds-out resources for a green finance.



An Eco-Developmental Class Coalition ?

✓ One of the main general constraints of the aggregate demand in the neoliberal regime is a wage dynamics
lower than labor productivity dynamics.

✓ The overvaluation of exchange rate is possible because it increases real wage, unifying the economic interests
of workers and rentiers.

✓ However, this fact slows down the building of a developmental class coalition and at the same time provokes
in the medium long-term the worsening of worker’s standard living and stresses inequalities, because of
premature deindustrialization.

✓ A reduction of inequalities is an important fruit of national developmental strategy by building a
developmental class coalition formed by workers, entrepreneurs and civil servants.

✓ Moreover, industrial revolution when is mature becomes an important opportunity to flourish democratic
processes (Bresser-Pereira, 2012).

✓ In the case of eco-industrial revolution, the formation of an eco-developmental class coalition (namely, a
developmental class coalition ecologically oriented) is a stringent necessity even more, due to the strict
interaction between democracy and inequality, and environmental care (Islam, 2015).



Eco-Developmental Class Coalition?

✓ A sound democracy can limit the corruption linked with the abundance of natural resources, thereby can reduce the

curse of natural resources abundance (that is another cause of overvaluation of exchange rate).

✓ Inequality can damage ecological sustainability in various ways.

✓ Poor people can have green harmful behaviors for fuel needs or to enlarge the arable land. Environmental goods can

be classified as Common Property Resources or as Public Goods, thereby they can be victim of the tragedy of the

commons caused by the free riding (Hardin, 1968).

✓ The neoliberalism solves this problem by privatizing environmental goods and services, but an alternative is to

maintain public access and to build a sound community with an effective governance, based on light social conflict

and social cohesion (Ostrom et al., 1999), where benefits of the environmental protection are widespread.

✓ Moreover, social trust can make effective the collective efforts to contrast the climate change. According to the

“power-weighted social decision rule” (Boyce 1994, 2007) the policy maximizes the sum of power-weighted net

benefits, thereby it tends to be oriented by the powerful individuals (namely rich people).
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Abstract

1. The main elements characterizing the relationship between

structural change and ecological issues within the

developmentalism approach

2. Green activities and Dutch Disease within the

developmentalist analysis

3. The dynamic of the relationship between the ecological eco-

structural change and structural change by pointing out the

effects of exchange rate devaluation, an improvement of

technological gap and a stringency of green targets



Structural change and 

ecological issues: economic modelling 



The ecological transition is composed of an

Ecological Technical Progress: a general reduction of the

environmental pression in terms of impact (for instance

pollution intensity) and/ or use of natural resources (for

instance, raw material intensity, ecological footprint),

Ecological Structural Change: the shift of labor/value added

from economic activities with high environmental pressure

intensity, that we can call shortly brown activities, to economic

activities with a low environmental pressure intensity, that we

can call green activities.



Green activities

A wide version: all economic activities with a significant

commitment for environmental sustainability in terms of

processes and products related to green economy, circular

economy (Loiseau et al., 2016).
A narrow version: eco-industries used by OECD/Eurostat

(OECD/Eurostat, 1999): “activities which produce goods and

services to measure, prevent, limit, minimize or correct

environmental damage to water, air, and soil, as well as

problems related to waste, noise, and eco-systems. This

includes cleaner technologies, products and services that

reduce environmental risk and minimize pollution and resource

use”.



Ecological transition in static term

𝐸𝑃 = 𝑌
𝐸𝑃

𝑌
=

𝐸𝑃𝜀

𝑌𝜀

𝑌𝜀

𝑌
+

𝐸𝑃(1−𝜀)

𝑌(1−𝜀)

𝑌(1−𝜀)

𝑌
𝑌 =

𝐸𝑃𝜀

𝑌𝜀
𝜀 +

𝐸𝑃(1−𝜀)

𝑌(1−𝜀)
(1 − 𝜀) 𝑌 (1)

where 𝐸𝑃 is and indicator of environmental pressure, Y is the GDP/total ouput/value added and 𝜀 =
𝑌𝜀

𝑌
is the

share of green economic activities in GDP, that by definition are more environmental efficient
𝐸𝑃𝜀

𝑌𝜀
>

𝐸𝑃(1−𝜀)

𝑌(1−𝜀)
.

We define ecological structural change with Ƹ𝜀, that is the growth rate of 𝜀.

To reduce the environmental pressure is necessary to increase the general green productivity (the inverse of

environmental pressure intensity) and to move the economy towards the green economic activities that can be

part of organic agriculture, manufacturing industry and services sector.



SDGs and eco-structural change

Goal 9 of the Sustainable Development Goals strategy of UN Agenda 2030 is “Build resilient

infrastructure, promote inclusive and sustainable industrialization and foster innovation”.

Target 9.2 is “Promote inclusive and sustainable industrialization and, by 2030, significantly raise

industry’s share of employment and gross domestic product, in line with national circumstances, and

double its share in least developed countries” and

Target 9.4 is “By 2030, upgrade infrastructure and retrofit industries to make them sustainable, with

increased resource-use efficiency and greater adoption of clean and environmentally sound

technologies and industrial processes, with all countries taking action in accordance with their

respective capabilities” (UN, 2015).

The relationship between industrialization and ecological structural change can be studied within

the new-developmentalism framework based on structural change.



Growth of Labor Productivity

From technological progress function of Kaldor (1957), according to Oreiro

et al. (2020), we have the growth labor productivity function:

𝑔𝑦 = 𝛼0 + 𝛼1𝜸𝑘 (2)

where: 𝑔𝑦 is the growth rate of output per-worker, 𝑘 is the growth rate of capital

per worker, 𝛾 is the manufacturing share in output.

The Long run growth rate of labor productivity is 𝑔𝑦 =
𝛼0

1−𝛼1𝜸
(3)



IPAT Identity  and Inclusive & Sustainable Industrial Development (UNIDO)

The growth rate of the environmental pressure is equal to the growth rate of GDP ො𝑦 minus the growth rate of

environmental efficiency (the inverse of environmental pressure intensity
𝐸𝑃

𝑌
), Ƹ𝑧.

𝑬𝑷 = ෝ𝒚 − ො𝒛 4 . From this identity, we can derive a weak sustainability condition, where 𝐸𝑃 = 0

ෝ𝒚 = ො𝒛 (5). We can consider the income identity ෝ𝒚 = 𝒈𝒚 + 𝒏 (6), n is the growth rate of employment.

We can suppose that the environmental efficiency depends positively upon the green activities share growth rate,

namely ො𝒛 = 𝜶𝟐ො𝜺 with 𝛼2 > 0.



IPAT Identity  and Inclusive & Sustainable Industrial Development (UNIDO)

➢ Long run sustainability condition

➢
𝛼0

1−𝛼1𝛾
+ 𝑛 = 𝛼2 Ƹ𝜀 →

𝛼0

1−𝛼1𝜸
+ 𝑛 = 𝛼2𝛼3𝜺 (7)

➢ Where: ො𝜺 can depend positively upon the green activities share,𝛼3 > 0 .

According to this last expression, inclusive and sustainable industrial

development can regard the contemporary increase of 𝛾, 𝑛 and 𝜀.



Twin structural change and Structural complementarity  

𝐸𝑃 = 𝛼4𝑔𝑦 − 𝛼5𝑔𝑦 (8)

𝑔𝑦 is labor productivity

𝐸𝑃 = (𝑏 − 𝜀)
𝛼0

1 − 𝛼1𝛾
(9)

Only if green activities share 𝜀 is higher than brown activities share, b, industrialization can support ecological

transition.

A structural complementarity between ecological structural change and industrialization

An industrial sustainable development needs for a “twin structural change”.



Structural change, Dutch disease, and 

green activities



Industrialization equation

The core of the developmentalist (both old and new) approach is that the pattern of

development concerns the structural change from traditional sector (typically centered in

exploitation of natural resources) to the modern sector (typically, the manufacturing industry) with

more opportunities for productivity gains. We start by considering the equation of industrialization

represented by growth rate of shares of manufacturing industry ො𝛾 in equation (10) below

ො𝛾 = 𝛽0 + 𝛽1𝛾 − 𝛽2𝛾
2 − 𝛽3𝐺

𝑇 + 𝜷𝟒𝜺 + 𝛽5𝑞 (10)

Where: 𝛾, 𝐺𝑇 , 𝜀, 𝑞 are respectively the share of manufacturing industry in GDP, the technological

gap, the share of green activities in GDP and the exchange rate. With respect to the traditional

version of the new-developmentalism (Bresser-Pereira, Oreiro and Marconi, 2015; Oreiro et al.

2020), there are two novelties: the non-linear relationship between the manufacturing share and its

growth rate, and the green activities share.



Industrialization equation: non- linear 
relationship

First novelty must be found in the combination of Lewis (1954) and Rosenstein-Rodin (1943)

models [See Ros 2013, chapters, 6 and 7].

In the initial stages of the process of industrialization, the increasing in the manufacturing

share generates increasing rates of profit and capital accumulation due to both external economies

and real wages constant at subsistence level [ It was the phase of growth acceleration that Brazil,

Italy, and Spain had in the period (1950-1970)].

As Lewis point is reached with all labor force transferred to the modern (industrial sector) the

real wages start to increase and the profit rate starts to decline, resulting in a reduction of the

growth rate of capital accumulation and in the growth rate of the modern sector which is, in our

model, the manufacturing sector. So 𝛾° is the manufacturing share for which economy reaches

“Lewis Point”.



Industrialization equation: green activities 
(GA)

1) GA increase the price competitiveness of the industries by reducing the unit raw material and energy costs of

production (see the original Kaldor price equation);

2) GA increase the non-price competitiveness of industries: the environmental sustainability of product increase the

quality perceived by international consumers (Galindo et al. 2020; Guarini and Porcile, 2016; Althouse et al. 2020);

3) Exist important technological advantages that can derive from green activities concerning the technological

complementarities between standard and green technologies (Horbach, 2008; Guarini, 2015), economies of scope

(Johnstone et al., 2008), knowledge spillovers generated from green activities, typically high knowledge intensive

(Jaffe et al., 2003; Rennings, 2000);

4) GA can open the room for new sources of competitiveness and business for activities driven by innovation and high

added valuing (ECLAC, 2016), but also for sectors such as “ecotourism”: it can represent a stimulus for

industrialization in developing countries that give double externalities in terms of protection of natural resources,

but at same time to develop important businesses (Jones, 2018);



Industrialization equation: green activities new 
driver of industrialization

1) higher is the share of green activities and higher is the demand for new goods and services generated by backwards and

forwards linkages theorized by Hirschman and that can be reinterpreted by a green perspective (Lenzen, 2003);

2) green innovations stimulate the networking and open innovations process, stimulating linkages across sectors and in turn

increasing returns (Fabrizi et al., 2018; Ghisetti et al., 2015);

3) eco-industries generate territorial economic spillovers because the installation and maintenance of appliances is strictly linked at

local context (Görlach et al., 2014);

4) investments in renewable energy activities has a multiplier effect on value chain, and reduces the external vulnerability of

economy and of industries for the substitution of the fossil fuel imports, this also reduces the uncertainty of the refueling in

terms of volatility of international prices of fossil energies due to financial speculations in the energy market (Kyritsis &

Serletis, 2018; Creti & Nguyen, 2015; Ahmad, 2017; Rizvi, 2021) and the unpredictable supply interruptions due to political

instability (ECLAC, 2020);

https://link.springer.com/article/10.1007/s10479-021-04367-8#ref-CR50
https://link.springer.com/article/10.1007/s10479-021-04367-8#ref-CR25
https://link.springer.com/article/10.1007/s10479-021-04367-8#ref-CR1


Industrialization equation: green activities new driver of 
industrialization

1) Circular economy favors industrialization by promoting a production diversification in the activities of as waste management, repair,

maintenance, remanufacturing and recycling and by reducing the raw material unit costs (Abelaideio et al. 2021).

2) Share of green activities represent the preference for capital investment with respect of financialized speculation because green

innovations reflect the strategic long-term goals, instead of short-term strategies typical of corporate financialization (Huang, 2021).

3) The green activities can also have a positive impact on current account of the balance of payments: this could be clear if we introduce

the idea that green activities represent an increase of price competitiveness, non-price competitiveness (Guarini and Porcile, 2020),

and an import substitution concerning fossil sources (ECLAC, 2020), but also can enlarge the exports opportunities by producing

secondary raw materials and high value-added industrial waste (Abeladeio et al., 2021).



The exchange rate compatible with the 
industrial equilibrium 𝑞𝐼𝑁𝐷

As in the standard new-developmentalist analysis we derive the exchange rate compatible with 
the industrial equilibrium 𝑞𝐼𝑁𝐷, namely the exchange rate for which there is constant long-run 
share for manufacturing industry (Oreiro et al. 2020): 

𝜕𝑞𝐼𝑁𝐷

𝜕𝛾
= −

𝛽1
𝛽3

1 −
𝛾

𝛾°

If 1 −
𝛾

𝛾°
>0 the country is a dual economy, before reaching the maturity level in terms of the manufacturing share in 

output; industrial equilibrium exchange rate is a decreasing function of the manufacturing share 
𝜕𝑞𝐼𝑁𝐷

𝜕𝛾
< 0; while  if 

1 −
𝛾

𝛾°
<0 the country is a mature economy, that have overcome the “Lewis point”, so industrial equilibrium exchange 

rate is an increasing function of the manufacturing share 
𝜕𝑞𝐼𝑁𝐷

𝜕𝛾
> 0.



Definition of Dutch Disease

✓ Overvaluation of Real Exchange Rate caused by the existence of an unbalaced production structure in which
the abundance of natural resources makes the supply-price of home production of primary goods to be both
cheaper than the supply price of rest of the world production of primary goods as well as the supply price of
production of manufatured goods.

✓ Since primary goods are, in general, homogenous goods traded in competitive markets, the law of one price
establishes that the nominal exchange rate of the home country must be set – in a flexible exchange rate
regime without capital or exchange rate controls – in a level that equalizes the home supply price of primary
goods in foreign currency and the supply price of rest ot the world primary goods.

✓ Such level of exchange rate will be “too low” for home manufacturing industries to be competitive both in
international as well as in domestic markets.

✓ The result of this exchange rate overvaluation will be premature deindustrialization due to the negative
externalities of the primary sector over the manufacturing sector.

✓ The size of the Dutch disease depends on the terms of trade: an increase in terms of trade for primary goods
exporters countries will produce a appreciation of real exchange rate.
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The Green side of Dutch disease

 

 

 

 

 

 

 

 

 

 

 

 𝜀 

𝜀∗ 

𝑞𝐶𝐴𝐵  

𝑞𝐼𝑁𝐷  
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real 

exchange 

rate due to 

Dutch 

Disease 

• We assume that economy is in the equilibrium in current account that we have 𝑞 = 𝑞𝐶𝐴𝐵

• Dutch disease usually defined as 𝒒𝑰𝑵𝑫 − 𝒒𝑪𝑨𝑩 > 𝟎

𝜕𝑞𝐼𝑁𝐷

𝜕𝜀
= −

𝛽4
𝛽5

< 0 (14)

Production of soybeans and meat are land intensive, but extremely

profitable in Brazil because land is abundant. The increasing production

of soybeans and meat leaves to the expansion of land used by this kind

of production to the borders of amazon forest. Marginal producers had

no option instead of putting down the forest to occupy new spaces for

soybeans and meat production which had a clear and negative effect

over the CO2 emissions.
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External rebound effect

✓ We endogenize the exchange rate of current account equilibrium by a usual equation in line with the new-developmentalism, by starting with the current account deficit

equation

𝑑 = 𝜑0 + −𝜑1𝑞 − 𝜑2𝜀 (15)

✓ In equation (15) the current account deficit as a ratio to GDP depends on both of price and non-price competitiveness of home exports. The share of green activities in GDP in

now a proxy for non-price competitiveness of exports. We can now calculate the real exchange rate compatible with a zero current account deficit, which is the current

account exchange rate, by:

𝑞𝐶𝐴𝐵 =
𝜑0

𝜑1
−
𝜑2

𝜑1
𝜀 (16)

✓ Thus, we can consider the net impact of exchange rate on Dutch disease:

𝒅 𝒒𝑰𝑵𝑫 − 𝒒𝑪𝑨𝑩

𝒅𝜺
= −

𝜷𝟒

𝜷𝟓
+
𝝋𝟐

𝝋𝟏
(𝟏𝟕)

✓ Since green activities share can increase both 𝑞𝐶𝐴𝐵and 𝑞𝐼𝑁𝐷, to reduce Dutch disease, the eco-structural change should have an impact on industrialization higher than on

current account, otherwise there is a sort of rebound effect: the openness to the global market for green activities can reinforce the premature deindustrialization. International

environmental agreements should stimulate a transformation of production as is underlined in the Lima Declaration about sustainable industrial development “We believe that

now is the time to strengthen international cooperation for industrial development, which should be based on foreign direct investment, transfer of knowledge and technology,

appropriate financial mechanisms, and new partnerships built on a broad multi-stakeholder basis, and on mutually agreed terms” (UNIDO, 2013b).
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Eco-Structural change equation



Dutch disease effect

Ƹ𝜀 = −𝜽𝟎 𝒒𝑰𝑵𝑫 − 𝒒𝑪𝑨𝑩 − 𝜃1𝐺
𝑇 + 𝜃2 ҧ𝜀 − 𝜀 (18)

✓ 𝜃0 : Dutch Disease effect (measured by the difference between industrial equilibrium exchange rate

and current account equilibrium exchange rate and, a positive value representing the existence of

Dutch Disease),

✓ ESC suffers from Dutch disease based on the exploitation of natural resources.

✓ Dutch disease reduces the price-competitiveness of green activities and increase the rents of natural

resources owners, the purchasing power of workers and revenues for entrepreneurs in non-tradeable

sectors; these mechanisms weaken the social and political support to the ecological structural

change and reinforces the “brand” at international level of the country as a “raw material country”,

reducing the room for green competitiveness.

✓ This element points out a potential Ecological Macroeconomic Trap between Dutch disease and

low green activities share: a strong Dutch disease reinforce the political conditions for

environmental pressure intensive activities and a low share of green activities makes industry in

need of overvaluation of 𝑞𝐼𝑁𝐷 to be competitive, rising the size of Dutch disease 𝑞𝐼𝑁𝐷 − 𝑞𝐶𝐴𝐵 .



Technological gap effect

Ƹ𝜀 = −𝜃0 𝑞𝐼𝑁𝐷 − 𝑞𝐶𝐴𝐵 − 𝜽𝟏𝑮
𝑻 + 𝜃2 ҧ𝜀 − 𝜀 (18)

✓ 𝜃1 is a coefficient that captures the influence of the size of the general technological gap over the

dynamics of ecological structural change.

✓ ESC suffers from an insufficient level of technological capabilities with respect to the
international standards, because green activities are knowledge and technology
intensive and the distance from the international technological frontier reduce the
technological opportunities for ecological conversion (Fabrizi et al., 2018).

✓ This element generates an Eco-Technological Trap: a high technological gap obstacles
the technological transfer necessary to enlarge the green activities share and a low
share of green activities makes industry more dependent of low levels of 𝑞𝐼𝑁𝐷 to be
competitive, rising the size of Dutch disease. 𝑞𝐼𝑁𝐷 − 𝑞𝐶𝐴𝐵 .



Green policy effect

Ƹ𝜀 = −𝜃0 𝑞𝐼𝑁𝐷 − 𝑞𝐶𝐴𝐵 − 𝜃1𝐺
𝑇 + 𝜽𝟐 ത𝜺 − 𝜺 (18)

✓ 𝜃2: ESC can be the result of the institutional green efforts to achieve the
sustainable development goals: ҧ𝜀 represents the national green target
coherent with the international standards, for instance, a target related to
the Sustainable Development Goals.

✓ Thus, the ecological gap ҧ𝜀 − 𝜀 stimulates a green reaction. The
effectiveness of institutional green efforts represents the factor that can
make country able to overcome the abovementioned ecological
macroeconomic and eco-technological traps.

✓ Equation (18) shows the complexity of ecological structural change due
to the varieties of factors –International macroeconomic, International
Technological, institutionale that play a relevant role.



Dynamic analysis between ESC and 

industrialization



The complexity of ESC

 

 

 = 0

 = 0

 °

                          

According to the calculations, the dynamic

system can be stable only at the mature phase of

economic development. This result deserves

further explanation. As stated by Lewis (1954)

economic development in an economy with

unlimited supply of labor is essentially an

unbalanced growth process in which the savings

ratio, the profit share and the manufacturing-share

are all increasing overt time, so the ratios between

variables are ever changing, which characterizes an

unbalanced growth.



The complexity of ESC

 

 

 = 0

 = 0
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We focus on the mature economy because

both the equilibrium is stable, and it represent the

case of Middle-Income countries studied by the

new-development approach



The main equations are

ො𝛾 = 𝛽0 − 𝛽1𝛾 − 𝛽3𝐺
𝑇 + 𝛽4𝜀 + 𝛽5𝑞

𝐶𝐴𝐵 → 𝑞𝐼𝑁𝐷= −
𝜷𝟎

𝜷𝟓
+
𝜷𝟏

𝜷𝟓
𝜸 +

𝜷𝟑

𝜷𝟓
𝑮𝑻 −

𝜷𝟒

𝜷𝟓
𝜺

Ƹ𝜀 = −𝜃0 −
𝜷𝟎

𝜷𝟓
+
𝜷𝟏

𝜷𝟓
𝜸 +

𝜷𝟑

𝜷𝟓
𝑮𝑻 −

𝜷𝟒

𝜷𝟓
𝜺 − 𝑞𝐶𝐴𝐵 − 𝜃1𝐺

𝑇 + 𝜃2 ҧ𝜀 − 𝜀

𝑫𝒖𝒕𝒄𝒉 𝒅𝒊𝒔𝒆𝒂𝒔𝒆: −𝜽𝟎 𝒒𝑰𝑵𝑫 − 𝒒𝑪𝑨𝑩



The impact of a devaluation of real exchange rate

ො𝛾 = 𝛽0 − 𝛽1𝛾 − 𝛽3𝐺
𝑇 + 𝛽4𝜀 + 𝛽5𝒒

𝑪𝑨𝑩 → 𝑞𝐼𝑁𝐷= −
𝛽0
𝛽5

+
𝛽1
𝛽5

𝛾 +
𝛽3
𝛽5

𝐺𝑇 −
𝛽4
𝛽5

𝜀

Ƹ𝜀 = −𝜃0 −
𝛽0
𝛽5

+
𝛽1
𝛽5

𝛾 +
𝛽3
𝛽5

𝐺𝑇 −
𝛽4
𝛽5

𝜀 − 𝒒𝑪𝑨𝑩 − 𝜃1𝐺
𝑇 + 𝜃2 ҧ𝜀 − 𝜀

D   h  is  s : −θ0 qIND − 𝐪𝐂𝐀𝐁

Positive for industrialization and ecological structural change.

A devaluation of current account equilibrium exchange rate (due to the introduction of export taxes over primary goods) will 

reduce the size of Dutch Disease. The dynamic effect of a reduction in the size of Dutch Disease over the share of green 

activities is captured by 𝜃0: the higher is this coefficient the greater will be the impact of the reduction of Dutch Disease over 

the rate of change of 𝜀. ESC can reinforce the devaluation effect: by reducing unit cost, devaluation could not reduce real 

wage (exchange rate populism….)

Threshold level 𝜃0
𝑐 = 𝜎𝜎1

𝜎4

𝜎5
: because industrialization does not mean ESC!!



The impact of a reduction of technological gap

ො𝛾 = 𝛽0 − 𝛽1𝛾 − 𝜷𝟑𝑮
𝑻 + 𝛽4𝜀 + 𝛽5q

CAB → 𝑞𝐼𝑁𝐷= −
𝛽0
𝛽5

+
𝛽1
𝛽5

𝛾 +
𝜷𝟑

𝜷𝟓
𝑮𝑻 −

𝛽4
𝛽5

𝜀

Ƹ𝜀 = −𝜃0 −
𝛽0
𝛽5

+
𝛽1
𝛽5

𝛾 +
𝜷𝟑

𝜷𝟓
𝑮𝑻 −

𝛽4
𝛽5

𝜀 − 𝑞𝐶𝐴𝐵 − 𝜽𝟏𝑮
𝑻 + 𝜃2 ҧ𝜀 − 𝜀

D   h  is  s : −θ0 qIND − qCAB

Positive for industrialization and ecological structural change.

we see that the reduction in the technological gap will only had a positive impact over green activities
if 𝜃0 is lower than a critical value. Technological gap represents the non-price competitiveness of the
home country manufacturing share; with a reduction in the level of this gap increasing non-price
competitiveness of the home country manufacturing firms and hence expanding their size in the
economy.
Threshold level because industrialization does not mean ESC!!



The impact of the green policies stringency

ො𝛾 = 𝛽0 − 𝛽1𝛾 − 𝛽3𝐺
𝑇 + 𝛽4𝜀 + 𝛽5q

CAB
→ 𝑞𝐼𝑁𝐷= −

𝛽0
𝛽5

+
𝛽1
𝛽5

𝛾 +
𝛽3
𝛽5

𝐺𝑇 −
𝛽4
𝛽5

𝜀

Ƹ𝜀 = −𝜃0 −
𝛽0
𝛽5

+
𝛽1
𝛽5

𝛾 +
𝛽3
𝛽5

𝐺𝑇 −
𝛽4
𝛽5

𝜀 − 𝑞𝐶𝐴𝐵 − 𝜃1𝐺
𝑇 + 𝜽𝟐 ത𝜺 − 𝜀

D   h  is  s : −θ0 qIND − qCAB

Positive for industrialization 

Spillover effect of non-price competitiveness on industrialization

Ambiguous for ecological structural change: it is positive only 𝜃2 > 𝜃0
𝛽4

𝛽5

Potential political paradox: an increase of green target generates a reduction of green activities share. When green

targets are too ambitious with respect to institutional green capability can worsen the sustainability. Instead, when

the green targets are combined with a stringency of the green policy, green regulation can increase the

competitiveness of industries, as asserted by the strong version of Porter Hypothesis (Porter and Linde, 1995), and

in turn it can promote industrialization.



Final remarks

✓ Through out this article we developed a Post-Keynesian/Structuralist-New Developmentalist

model to analyze the effects od ESC over MIT caused by Dutch disease.

✓ An increase in the share of green activities in GDP had the potential to reduce the size of

Dutch disease since it can produce an appreciation of industrial equilibrium exchange rate.

✓ Dutch disease had a clear environmental side which is not considered in the new-

developmentalist literature: environmental pressure is a by product of the production of

primary goods which are the source of Dutch disease in countries with abundance of natural

resources. This means that environmental devastation and premature deindustrialization that

results in the MIT are the result of the same negative structural change.
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Final remarks

✓ For countries like Brazil that are sunk in MIT due to premature deindustrialization caused by the Dutch disease, ESC can be the only

real option for reindustrialization and resume economic development. A simultaneous increase in the manufacturing share and the

share of green activities in GDP is possible by means of a proper combination of macroeconomic, industrial, and institutional

policies.

✓ Regarding macroeconomic policies, a real exchange rate devaluation by means of the introduction of an export tax over primary

goods will increase the manufacturing share and, under certain conditions, also the share of green activities.

✓ Industrial policies must be designed to reduce the level of the technological gap will also be an important complement to the

exchange rate devaluation, probably reducing the real exchange rate depreciation required for a green reindustrialization and therefore

reducing the temporary losses of real wages produced by the exchange rate depreciation.

✓ Institutional policies aimed to increase the target of the share of green activities in GDP can reinforce the positive effects of real

exchange rate devaluation and the reduction of technological gap.
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