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Rezumat 
După cum este cunoscut, dezvoltarea durabilă relevă aspecte 

economice, sociale şi ecologice circumscrise sustenabilităţii stocului 
capitalului natural şi fluxului entropic material energetic ce afectează relaţia 
omului cu mediul din perspectiva externalităţilor şi a „metabolismului” socio-
industrial. Astfel, ţinând seama de principiile raţionalităţii autonom economice 
şi ale complexităţii integrativ socio-ecologice, dematerializarea relevă 
importanţa diminuării consumurilor materiale în sens absolut (cantitativ) şi 
relativ (intensitatea utilizării resurselor), fiind în egală măsură un concept, un 
instrument şi un vector purtător de valori socio-economice privind impactul 
ştiinţelor naturale şi sociale asupra relaţiei economie-societate- mediu. În 
acest cadru ne punem întrebarea dacă am putea vorbi şi despre o altfel de 
dematerializare circumscrisă unui altfel de determinism al existenţei umane? 

Abstract 

As it is known, sustainable development reveals economic, social and 
ecologic aspects circumscribed to the sustainability of the stock of natural 
capital and to the energy matter entropic flows which affects the relation 
environment-economy-society in terms of externalities and of the socio-
industrial metabolism. Thus, taking into account the principles of the 
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technical-economic rationality and integrative socio-ecologic complexity, 
dematerialization is a concept, an instrument and a vector carrying socio-
economic values based on the natural and social sciences. In this framework 
environmental dematerialization reveals the issue of socio- economic 
energetic centres - a result of relationship between nature and human rational 
sensible free will determinism. 

Keywords: sustainable development, ecologic economy, 
dematerialization  

JEL Classification: Q56, Q57, Z1 

Strictly, etymologically speaking, the term of dematerialization (fr. 
dématérialiser) refers to the probability and possibility of separating the 
matter, of losing the material characteristics and even of the matter itself; this 
may be understood by the triad dematerialization - teleporting - 
materialization, a process of transformation and passing of a structure or 
entity from the area of the visible to the area of the invisible and reciprocally, 
as shown by the Philadelphia experiment.  

From the economic perspective, in general, dematerialization refers to 
the efficiency of the production and consumption processes and it may be 
seen as a deep accelerated integration process of services and goods within 
the meta-industrial economy with the following features: 

- diffusion of the sectorial borders meaning that the production of 
industrial goods claims more and more the use of services  

- specialization versus multidisciplinary aspects  of economic meaning 
the importance of supply chain network process to improve the relationship 
between suppliers and consumers but also taking into account the fact that 
production of industrial goods claims more and more the use of productive 
services; 

- increased spatial and technological complexity in the context of market 
globalisation; 

- in the transition to knowledge based economy the human capital is an 
important asset in the accounting structure of firm in the form of psycho 
economic and social-ecologic abilities (autonomous economic rationality and 
integrative adaptive-resilient intelligence). 
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In this framework dematerialization could be approached in the context of 
the decentralized managerial process aimed to profit maximization objective 
taking into account both the competition based reality of cost reduction and 
quality reputation as well as the efficient contribution of productive services. 

In this framework is interesting to notice the conception of Henk Kox L.M. 
and Luis Rubalcaba Bermejo (2007), who showed that dematerialization may 
also be seen as a process of managerial, productive and financial 
flexibilization aiming to ease business efficiency through the tertiary sector of 
economy - that implies an interactive process of transforming the goods into 
services and of the services into goods. 

Goods that transform into services Services that transform into goods 

Production services used for the 

production and distribution of goods. The 
physical good include a higher value, 
joining the services incorporated into the 
production processes. 

Production goods: they are of use before 

the actual production (for instance, 
professional training) 

Operational services: services 

generated by goods, independently of 
their use and contracting; appearing here 
is a function of the goods through 
services. 

Operational goods: used in co-production 

through the flow of the added value, 
including accounting or communication 
services. 

Functional services: provides utility to 

the goods. All goods have functional, 
practical value, which is a quality intrinsic 
to the services. 

Functional goods: material or not, they 

presume the delivery of a service for a 
used which is concomitantly supplier too. 

Accompanying services: they 

accompany the maintenance of goods. 

Accompanying goods: ex-post 

equipment of the services. 

Differentiated services: the peculiarities 

of the goods differ, from case to case, 
depending on the quality of the 
incorporated services. 

Differentiated goods: based on the 

perception of singleness, of the consumer 
or seller, about the services provided 
through goods. 

Source: Kox H.L.M., Rubalcaba L. (2007) 

Thus, it is to consider the analysis balanced, „anorexic” or hedonist 
consumption pattern which determines the change of the economic agents 
from consumers of physical goods into consumers of information, culture and 
knowledge. This is done through productive services. 
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The productive services cover a wide range of activities, from complex 
ones such as management, financial consulting or technological services, to 
simple ones such as cleaning, traditional trades (lawyers, accounting) and to 
new specializations - telematics engineering. Characterized by immateriality, 
trans-territoriality and unpredictability, they shape the condition of people and 
goods. 

Starting from the acceptation of the apparent opposition „goods-services‟, 
the productive services picture a specific duality, meaning that some goods 
behave rather as services, while there are services behaving rather as goods. 
This led to the idea of integrating the goods and services: all the goods 
involve services and all services involve a physical materialization or 
materialized goods. 

From this perspective, the dematerialization means not only the recycling 
and economizing of material resources but also the increasing of immaterial 
component of human capital that reconfigures in a pecuniary, technologic and 
adaptive resilient way the network flows between economy, society and 
environment.  

Thus, in a narrow point of view, dematerialization illustrates the 
integrative transformation process of goods into services and of services into 
products. 

In a broad meaning, dematerialization illustrates the multidisciplinary, 
complex interdependences between natural and anthropic environment, 
under the form of a concept, instrument and vector generating free market 
and socio-economic values of economic development, environmental 
protection and social welfare, based on  the optimization and precautionary 
analysis of the externalities impact on the evaluation of the natural, 
technologic and natural capital, as well as the entropic complexity of socio-
industrial metabolism. 

This makes it necessary to take into consideration the institutional 
mechanisms of the human society: the market and the society. 

As mentioned by Emil Scarlat (2005), a possible starting point for the 
article is the concept of social economic agent and its connection with 
surrounding environment both natural and anthropic. 
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Thus, the agent is defined as those who, or through, is exerted the power 
to generate an effect or impact, endowed by rationality, autonomy and 
flexibility within the context of maximizing the function of economic 
(efficiency), financial (profit) and social (utility) excellence, but also 
characterized with the complex systems abilities to the environment through a 
continuous improvement of the capacity of resilience, innovation and learning 
from the previous experience. 

In turn, the notion of environment represents, essentially, the conditions 
in which this agent exists and functions. In other words, the environment 
defines the properties of the world in which the agents are, it comprehends 
the principles, laws and processes in which the agents exist and interact. 

The principles are the laws of nature that express the basic truths 
existing in the surrounding world, characterised by accessibility (how much is 
the environment known by the agent), determinism (how much can the agent 
predict environmental events,),controllability (how much can the agent 
change its environment), volatility (how much can the environment change 
while the agent decides on the following action), temporality (if the actions of 
agent take place continuously or not), localization (the space of interaction 
between the agents).  

The processes are the second essential characteristic of the environment 
which illustrates the manner of expression of the principles stated through 
specific parameters that can be measured in terms of quantity and quality.  

In other words, the environment is an integrated assembly of the 
principles and processes where the state represents a lot of multitudes and 
values that define completely the environment, while the process is an action 
carried out autonomously and which changes the state of the environment. 

From the perspective of this paper, the relation between the economic 
agents and the environment illustrates different perspectives of 
dematerialization taking into account the principles, instruments and values 
promoted by environmental economy and economy of the natural (ecologic) 
resources. 

Thus, the principles and processes  governing nature, economy and   
human society, reveal the importance given to the positive or normative 
character of perceiving reality as it is given  or of perceiving it as an  social 
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ideal or  construct of imagination by the  way of optimization, socialization 
and individualization of an efficient and equitable allocation of resources 
management. 

This is then projected on the way in which the self-interest of the 
economic agents from the integrated free markets is maximized and on the 
institutional mechanisms of the norms of community cohesion by making an 
evaluation of the costs incurred by the optimization, socialization and 
individualization of an efficient and equitable allocation of resources. 

The reality exhibits in equal measure a marginal propensity of individual 
preferences for profit, efficiency and utility, as well as an entropic somatic 
behaviour, the economic and social agents put constantly an increasing 
pressure on natural and artificial human environment, in which the allocation 
of resources is generated by real needs and passing wishes, never 
completely met by technological and social innovation. 

On this background, dematerialization can be analysed by comparing the 
aspects circumscribed to the environmental economy with those of the 
economy of the natural (ecologic) resources as concept, instrument and 
vector for the promotion of the individual and social values, of the economic 
efficiency and social equity. 

In this framework, firstly, it is to mention, some of the main features of 
rational economic sustainability: 

- the formal, structural efficient and final principles of capital stock  
elements subjective evaluation (water, air, fire, earth) integrated to the other 
forms of the economic capital (accounting, technological, human, financial 
and social) to meditate on freely life sustained services offered by nature 
environment and human behaviour; 

- the characteristics of specialization and rationality of economic agents 
whose endowments, and  preferences, necessities and desires are the result 
of decision-making processes with the purpose to ensure an economic and 
social, productive and consumerist, pecuniary and technological optimum, at 
the  regional or global level; 

- the importance of evaluating the characteristics of the capital elements 
by greening environmental accounts inspired from the national capital 
accounting, and of the fiscal regulatory instrument of the Pigouvian taxes, 



Financial Studies - 3/2012 

177 

 

and of the environmental tax for an efficient resource  allocation, reduction of 
pollution and achieving the social equilibrium through Pareto‟s primary and 
secondary economic optimum, as well as in order to show the hypothesis of 
the so-called double dividend – control pollution, reconfigure the structure of 
the fiscal revenues (alleviation of the impact of the distorted taxes on capital 
and income) and stimulate the market forces; 

Secondly, inspired by the principles of the bio economic, thermodynamic, 
and matter substance monism, the approach of ecologic issues reveals rather 
socio economic characteristics such as: 

- the principle of multidisciplinary objective - experimental research in the 
complex systemic organization approach of nature and society, to illustrate 
the specific features of adaptation, innovation and learning capacity of  social 
and natural interdependent entities; 

- systemic integration of the constitutive aspects of the socio-economic 
sustainability (limited scarce resources, degradation of the ecologic, 
economic and cultural patrimony, of the flora and fauna, problems related to 
environmental pollution, economic gaps and social inequities generated by 
the change in the life style of increasing population whose number is 
relentlessly) within the precautionary principle of zero growth, neo- 
Malthusianism and of the complexity science innovative clusters integrated 
into the concepts with socio-economic impact – the IPAT equation Degrowth 
– as mentioned  in the official documents of the Club of Rome and of the 
World Rio Summit (Meadows Donella H.; Meadows Dennis L et al. (1972); 
United Nations Conference on Environment and Development (UNCED), Rio 
de Janeiro, 3-14 June 1992); 

- Importance of the systemic integration of the socially acceptable norms 
of using the   ecological space concept  with the aspects circumscribed to the 
industrial ecology concerning the absolute and relative intensity of material 
units aimed to improving  productive eco-efficiency  eco-sufficiency, through 
the fiscal ban on consumption  intensity of  materials stimulating the  factor X 
(to consume X-times less in order to obtain X-times more) taking into account  
the indicators generated by the of the material flow accounting such as the 
ecological footprint and ecologic rucksack,  the life cycle of the products and 
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the importance of disseminating the information on the voluntary-ideological 
cooperation to shape the sustainable consumption. 

Within this framework, dematerialization reveals a nice picture of 
miniaturization and the socio-ecological ethics. 

However, dematerialization also reveals some problems and challenges 
such as: 

Firstly, there are problems generated by the characteristics of complex 
systems and their impact on the productive and social behaviour. Based on 
resilience-learning-innovation triad, dematerialization presumes the 
dominance of the ideal social over the economic reality through an adaptive 
management of learning from experience, both at the individual and social 
levels. Even in this case, however, dematerialization is not a genuine anti-
entropic metabolic process, because the “learning in practice” terms are not 
enough.  

For instance, learning from the past as an only routine is often useless; it 
is much more important that the person gets involved in the day-by-day work, 
thinking of one‟s current and future responsibility-the transition process from 
“learning in practice”, oriented towards the goal of continuous 
professionalization by strengthening the free will motivations for taking 
responsibility. 

That could mean that the agent is not historically predetermined rather he 
is freely the one who shapes the space time coordinates of action - time for 
working, time for socialization or so called time oasis (the time for meditation 
when thoughts are cleared and ordered). 

Secondly, there are problems generated by the perspective of the 
economic Degrowth: dematerialization has to solve the problem of entropic 
material consumption, which presumes the expansion of the immaterial 
sphere of the productive services but also sociological issues. 

This is easy to say but difficult to play, particularly since the services 
might consume even more matter and energy reconfiguring the structure 
production and consumption to generate very noxious “information” wastes, 
of heavy metals, within the context of the energy rebound effect and of the 
implications of the entropic socio-cultural metabolism when people forget the 
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traditions and the modernity shape the lifestyle as in the case of so-called risk 
society concept. 

From the perspective of achieving an equitable ratio between natural 
environment and the anthropic one, which is the relation of causality and 
which is the meaning of this relation? 

It is difficult to answer these questions. 
However, the ecological dematerialization illustrates empiric precaution in 

the relation between man and his/her environment. Hence, the quantitative 
analysis shows the need to identify a point of support by comparing the 
elements of the environmental economy with those of the ecologic economy.  

This point of support may be called demateriality – a subjective, structural 
concept specific to the neoclassical economy of free market agents, which 
define the finality of the reason for existence of natural capital in the context 
of its productive and consumist, pecuniary and technological, regional and 
global externalities that shapes the human action responsibility management. 

Demateriality might be the invisible environment which supports the 
visible environment of dematerialization, just like the idea of currency is the 
one supporting the visible bank notes money. 

It manifests through the evaluation of the rational optimum efficiency of 
using the natural capital, as well as by the intelligent, adaptive-resilient of the 
socio-industrial and ecologic metabolism within the framework of the “triple 
bottom line” or “triple top line”, strategy, taking into account the concrete 
particularities of the existing economic reality and of the community sociologic 
ideal.  

In this case, it is required a deepening the analysis of the distinction 

between the actual needs and temporary desires, as well as an analysis of 
the difference between the state of misery and GDP depended poverty.  

The relation between individual economic and social man and nature 
could reveal also other aspects more special than apparently shown by the 
demateriality-dematerialization binomial. 

The Romanian researcher Constantin Rădulescu-Motru made a 
significant contribution to this matter in his paper “Power of the Christian soul” 
(1930). 
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According to this paper, within the relationship between human being and   
natural environment, the psychological determinism of soul and conscience is 
primordial to the determinism of the natural sciences, both historically, and 
logically.  

Thus, the fact that nature has its own rules is obvious, but they become 
important only within the context of the act of free will, rationality and feeling 
from the human being, of so called the determinism of soul laws, both of them 
originating in the acts of will of the God. 

Historically speaking, mankind practiced the truths of modern sciences 
even before the scientific theory and practice. Soul determinism was and is 
still primordial because the “primitive man” who didn‟t have access to 
science, trusted in God – the ex nihilo creator of   life laws - and followed first 
the natural course of the inventions utility and only after that followed the 
psychological impulse of adaptation and precaution. The first inventions, such 
as the wheel, appeared this way. 

Even when, once modernity started, the scientific determinism managed 
by experiments could prove to convince only the fact that the exterior social 
and economic environment is the one which should be conquered by the 
adaptation and precaution - savoir c’est prévoir (to know means to predict).  

Referring to the human being – natural environment relationship, for 
Constantin Rădulescu-Motru, the research of the objective world laws is no 
less important than the subjective psychological laws of conscious in which 
the human being gets involved in the real nature through its personality and 
character. 

From this point of view, nature bears the he concrete exterior footprints of 
personality visible actions as well as the motivations built on abstract and 
intuitional logic grounds. 

Within this framework, by developing the concept of the energy centres, 
the author highlights the need to construct centres of soul energy – place of 
the metaphysical institutions, motivations, thought, intentions on the basis of 
which the external economic and social centres of energy are built. 

Constantin Rădulescu-Motru said that science turned the human being  
fearful, but the Christian religion made him brave; the true science was the 
result of a soul needs, not so much to conquer the natural external ever-
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changing environment but to seek the real meaning of the useful, visible 
things, to conquer mainly the his selfish environment by conscience, 
character and personality, because only on the basis of a well-prepared, 
logically conscious and sensitive soul, a personality can be exteriorized by 
good acts. 

The conviction that the external nature is led by stable laws, among 
which the human is always in a safely solid ground, was the most needed 
one for the man who dared to make his life at his own risk. 

Instead of the ancient  people ground, based on soul unity of blood, race 
and religion relationships, for the modern man, nature is no longer just a 
possibility thought in the rational, analytic manner; rather, it had to become a 
certain experimental  reality, otherwise its entire activity would be worthless – 
knowing means predicting, and predicting means that one can. 

However, the Divine Creator, knowing this inclination of the human to 
selfish autonomy, introduced from the very beginning the Christian 
heteronomous principle of reason and sensibility in the relationships between 
people and between them and the natural environment. 

Synthesizing the above paper, we may say that environmental 
dematerialization is an active factor of sustainable development within an 
awareness process of economic, social and ecologic problems, illustrating 
the following aspects: 

- initial starting point – the hypothesis of the given reality and that of 
imagination construction by considering the positive principle of the economic 
sustainability versus the normative principle of the sociologic sustainability; 

- defining particularities of the social economic agents and of the natural 
environment entities (autonomous economic rationality and natural 
production integrated capital versus resilient-innovative intelligence and holist 
systemic approach the environment); 

- characteristics of natural capital analysis and strategic instruments 
(network of the relative prices, capital accountancy and fiscal instruments for 
the economic evaluation of primary and secondary Pareto optimum versus 
the network of the adaptive complex systems, accountancy of the monetary-
material flows and the anti-entropic fiscal instrument of dematerialization, 
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factor X, voluntary conformation to control the hedonism of using the 
ecological space); 

- quality of generating and carrying values vector – the individual self-
interest versus the social collective values; 

- aspects circumscribed to the relation between the natural determinism 
and the human determinism, illustrating the free will of the agents in their 
action to conquer not so much the external natural environment, but  mainly 
the inner environment of liberty and responsibility, of reasoning and action. 
This illustrates the psychological component of the character – the space 
where the intuition acts to elaborate the motivations, intentions, thoughts, 
aspirations, attitudes and personality, meaning the reflection towards the 
exterior through facts; 

- metaphysical aspects – the dictum “savoir c’est prévoir” versus savoir 
c‟est la foi en Dieu Chrétienne – on the basic role of the Christian credo of 
stating the importance of constructing the centres of soul energy as premises 
for the construction of the centres of socio-economic energy – faith, 
patriotism and responsibility are those “cleaning non-pollution  fuels” that 
stimulate  human character and  personality as well as the actual way in 
which one might optimize, socialize and individualize the relationship  
between the natural and the anthropic, economic, social, cultural and 
educational environment. 
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