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Abstract 

The paper is aimed to propose a logical approach of the concept of sustainable financing source. In 

this end, the economic process, the economic resources and the economic environment are put 

together in order to obtain the sufficiency and necessary predicates for the concept of sustainable 

economic resource and, correlatively, the concept of sustainable financing source. The sufficiency 

predicates of the economic environment sustainability is also identified and associated to the 

sustainable financing source in a mutual conditioning. On these bases, six sufficiency predicates 

and four necessary predicates for the financing source sustainability are identified and assessed. 

Taking into consideration of the empirical generic financing sources (especially at the 

microeconomic level), the concept of sustainability mark is introduced and associated to these 

empirical financing sources. Finally, the study provides some considerations about the sustainable 

portfolio (not the optimal portfolio!) of financing sources. 
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1. Process, resources, environment and sustainability  

The problem of sustainability regards, ultimately, the economic processes (systems), but in instances closer 

in terms of methodology, it can also regard the environment of the process (system), as well as the resources 

used by this process. For our purpose, it is useful to elaborate on these matters. 

Any economic process relies on three components: a) inputs; b) outputs; c) a process which transforms the inputs 

into outputs (the well-known black-box from the theory of systems). Process sustainability is therefore function of 

the sustainability of these three components
1
. For the time being, we will suppose that the third component of the 

process – the black-box – is sustainable by itself, [1]
2
 and we will only analyse the dependence of process 

sustainability on the sustainability of inputs and outputs and on the environmental sustainability. 

We will proceed with our analysis from the following organisation of the three components of the economic 

process (figure 1). 
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Figure 1. Correspondence between the type of capital  and the category of economic resource  

 

Analysing the situation described in Figure 1, we can draw the following conclusions: 

1) There is a correspondence between the identifiable types of capital  and the categories of economic 

resources  that were determined. Both the type of capital and the categories of economic resources 

were determined on the basis of the following logic
3
 criteria: 

                                                           
 Emil Dinga is Professor, Ph.D., for Theoretical Economics, and Economic Logic and Epistemology, senior researcher at the 

Romanian Academy. 
1 Of course, process sustainability doesn‟t arithmetically derive from the individual sustainability of the three components; this is 

about the dominance of the whole over the parts, therefore we must take into consideration the effect of synergy  and of combining 

the three components during the course of the process. 
2 With this notation we make reference to the Notes, comments, references, number [x], in the end of the study. 
3 All three logic criteria  for the development of a taxonomy are general logic criteria, which apply to any taxonomy, not just to those 

concerning the economic objects, such as the case discussed here is. 



a. criterion of completeness: the types of capital, and the categories of economic resources  must 

cover the area of interest for the economic process; 

b. criterion of consistency: the types of capital , and the categories of economic resources  must be 

non-contradictory between them; 

c. criterion of independence: none of the types of capital, and none of the categories of economic 

resources  can be inferred from a random combination of other types of capital, or from a 

random combination of other categories of economic resources ; 

2) The correspondence between the types of capital and the categories of economic resources  leads to a 

generative process – generation of the economic resources by the capital, according to the following 

design: 

a. the natural capital, together with the capital of equipment
4
 generate the material resource (MtR) 

and the financial resource (FR); 

b. the human capital generates the human resource (HR) and the financial resource (FR); 

c. the cognitive capital generates three economic resources : the managerial resource (MR), the 

financial resource (FR) and the information resource (IR); 

d. the institutional capital also generates three economic resources : the managerial resource (MR), 

the financial resource (FR) and the formal resource (NR); 

3) As it results from the above statements, the financial resource corresponds to each type of capital 

identifiable according to the mentioned logic criteria. The consequence of this fact is the conclusion that 

the financial resource is “opposable” methodologically to any type of capital. In other words, the 

financial resource is generated by each single type of capital, in a specific manner, of course [2]. This 

conclusion will be useful when discussing the characteristics of the financial resources within the 

economic resources in general. 

From the point of view of the types of capital , the environment of the economic process is represented, like 

the financial resource, by all types of capital. Indeed, the natural capital stands for the natural environment of 

the economic process, while the other types of capital stand, together and in the interdependencies among 

them, for the economic environment of the economic process [3]. We are ignoring for the time being, and 

only from reasons of presentation, the obvious fact that the economic environment is part of the natural 

environment, being generated and maintained by it (we will observe further on that the sustainability of the 

economic process  is nothing else, essentially, than the structural-functional integration of the economic 

environment within the natural environment). 

Figure 2 shows synoptically this observation. 
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Figure 2. Correspondence between the type of capital, the environment of the economic process and the category of 

economic resource  

 

Reverting to the role of the black-box, we would like to note just one element concerning the sustainability 

aspects of the process, namely, innovation. Innovation refers, in its most general meaning, either to discovery 

(introduction into the process of structural or functional elements which didn‟t exist there until that moment), 

or the development (assigning improved functional properties, in terms of process objectives, to the elements 

existing within the process). Figure 3 shows clearly that innovation is proper only to the economic 

environment, although the effects of the innovation can reverberate (most often in a beneficial way, 

sometimes in an adverse way) on the natural environment
5
 too. Anyhow, innovation, as social process, is of 

cardinal importance for the aspects of sustainability of the economic process. We may conclude that the 

sustainability of the economic process  depends, on the one hand, on the natural “endowment” of the planet 

                                                           
4 It didn‟t seem enough to us to name the capital of equipment with the syntagm “physical capital”, because there can be semantic 

overlapping with the natural capital which also is of physical capital type. 
5 We must not forget that in genuine meaning, the economic environment is a natural environment. But, as soon as the natural 

resources are used (irrespective of way or extent) in the economic process, they become elements of the economic environment and 

they may even, function of the developmental stage of the economic process (which depends mainly on technology, but not only), 

receive autonomy in relation with their original natural environment. 



in general, and on the other hand, on the way in which it is managed. The management of the natural 

environment refers both to the management of the mentioned “endowment”, and to the innovation generated 

by this administration. We can thus speak, abusing somehow of the language, about natural environment  

“creation”, understanding by this expression both its intergenerational preservation (on indefinite time scale), 

and the generation by innovation of arte-factual
6
 “natural” environment. Figure 3 shows the organisation of 

the above reasoning. 

 

 
 

Figure 3. General functional relation between the natural environment and the economic environment 

 

Thus, in terms of sustainability of the economic process, we are interested, at minimal level, only by the 

economic environment, and at the maximal level, by the economic environment and by the area of direct 

impact, on predictable horizon, of human action. The area of the natural environment, beyond the area of 

direct impact, will be considered to be self-sustainable [4], therefore, it will not “participate” in our 

discussion from this study. In other words, both the economic environment, and the natural environment 

lying in the area of direct impact of human action must be assigned, artificially, to principles of sustainability  

(or of sustainabilization or re-sustainabilization, as the case arises). An aspect, very important 

methodologically and even theoretically, emerges here: which entity should have “priority” in being 

designed and implemented, by the human dissipative [5] system (the generic human society): the economic 

environment, or the environment lying in the area of direct impact of human action, or the economic 

resources? The answer to this legitimate question will take us to a structural-functional relation between the 

environment, process, resources and sustainability. We will construct the answer based on the following 

arguments: 

a) The entity on which the condition of sustainability  must be focused is the economic process 

(system); 

b) The sustainability of the economic process  is function of the sustainability of the economic 

resources ; 

c) The sustainability of the economic resources  is function of the sustainability of the economic 

environment ; 

d) The sustainability of the economic environment  is function of the sustainability of the area of 

direct impact of the human action and of the natural environment outside of the area of direct 

impact of the human action; 

Let us make the following notations for the subsequent formalizations:     : economic process „k”,:    
  : 

economic resource „i” assigned to the economic process „k”,    
 : natural resource „i” assigned to the 

economic resource    
 ,    : economic environment in which takes place the economic process „k”,      : 

area from the natural environment in which the economic process „k” has direct impact, on a predictable 

time horizon,    : natural environment beyond      ,   : results of the economic process „k”. We also 

note with  the function of sustainability of variable „ ”. Using these notations, we can write successively: 

 (   )   . (   
 )/   . ( (   ))/   ( . ( (         ))/). 

                                                           
6 Of course, we have here a second abuse of language, because an artefact cannot be, rigorously speaking, natural. But the language 

abuse aims to create a metaphorical understanding useful to our demonstration. 
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It results, therefore, that in the first methodological instance, the sustainability of the economic process  is 

essential, while, in the last methodological instance, the sustainability of the natural environment, directly 

affected by the economic process, must be ensured, and, in correlation with it, the sustainability of the global 

natural environment (or at least, of the natural environment accessible to the human dissipative system, for a 

predictable time horizon ). This conclusion is extremely important in terms of policies for sustainable 

development (growth); this is in a perfect theoretical agreement with the entropic model of the economic 

process, maybe the most adequate model imagined for evolutionary dissipative processes
7
 [6]. Figure 4 

shows a synoptic presentation of these conclusions. 

 

 
 

Figure 4. Successive conditionalities of sustainability:  process, resources, economic environment, natural environment 

2. Sustainable  economic resources   

2.1. Concept and criteria of the sustainable economic resource 

By economic resource we generally understand that entity (the nature of that entity is of no importance, for 

now, in terms of matter or origin – natural or arte-factual), which is rare, available (in the economic meaning, 

i.e. for a given cost of opportunity) and useful in an economic process,  and which is susceptible
8
 to be drawn 

and used in that economic process.  

Bestowing the character of sustainability  to an economic resource  involves, of course, bestowing that 

resource with the particularities presented above about the general concept of sustainability.  

We will reveal the minimal characteristics of an economic resource  which will allow it to be considered a 

sustainable economic resource  (SER). These characteristics are, actually, sui-generis criteria  which identify 

an economic resource as being sustainable. 

First, an economic resource  is sustainable if it is, at the same time, input and output of that economic 

process. We will call this condition: material condition of the sustainable economic resource. The material 

condition of the economic resource sustainability ensures the isomorphism of nature  between the input and 

output of the economic process (system). We will use a diagram specific to the theory of systems to show 

this characteristic as follows (figure 5): 

 
 

Figure 5. Monocycle material condition of the sustainable economic resource 

                                                           
7 As shown before, the natural environment „endowed” with non-human dissipative systems ensures stationary processes, while the 

natural environment „endowed” with human dissipative systems generates evolutionary processes (meaning processes which 

presume qualitative changes). 
8 The character of potentiality of using the economic resource is necessary logically, because, as it is known, the attraction of an 

economic resource  within the economic circuit depends on several barriers at the entrance, which must be surmounted, either 

economically, or technically, or from other perspectives (formal, moral etc.). 



 

Of course, we must also discuss here the quantitative aspect of the problem: to what extent the output of the same 

nature from the process  ensures the input in the next cycle of the process. Although this matter is important for 

the sustainability of the analysed economic resource, it is, nevertheless, a matter of degree, not a qualitative one: in 

terms of quality it is necessary, albeit not sufficient, that the economic resource is included in the structure of the 

output. The quantitative side will be discussed immediately. 

The output of the same nature need not necessarily result directly from that particular process (in this case 

we have, as shown in figure 5, a monocycle of the economic resource), it may also be generated on a more 

complicated „route”, but it is important that the circuit by which an input of a specific nature generates an 

output of the same nature, closes with a character of continuity and permanence (multi-cycle of the economic 

resource, figure 6). 

 

 
Figure 6. Multi-cycle material condition of the sustainable economic resource 

 

As seen in Figure 6 above, after a first input, the economic resource „tracked” by the analyst doesn‟t appear 

any longer explicitly in the successive outputs and inputs, until the economic circuit ends. This aspect is not 

necessary, and it is, of course, possible, that the specific economic resource appears explicitly in the analysis, 

but we have considered here the most general situation. Actually, it is more likely, in practice, that a specific 

economic resource, after it was used for the first time as input in an economic process, changes its manner of 

display in all the intermediary processes, re-emerging under its natural form just one step before the 

economic circuit ends. This is the essential reason why we preferred that the analysed economic resource 

doesn‟t appear explicitly in the intermediary stages of the analysed economic circuit. 

Second, the economic resource is sustainable if it forms (either in a mono-cycle system or in a multi-cycle 

system) in sufficient amount to allow resuming, at a pre-set rate, the analysed process. The problem of the 

rate with which the process is resumed is, as it looks to us, the key-issue of the whole discussion about 

sustainability, because, under the current conditions, it is no longer implicit the fact that the rate of an 

economic process must be increasing and not even that it should be positive. Let us first consider that we 

have an economic process  in which all the variables of quantification  are real (are implicitly deflated). In 

this case, the stationarity of the process occurs, simplifying slightly things, at zero growth rate, ri = 0 (where 

  is the new real rate of growth). If the process is increasing, then, obviously, we have the following relation, 



9
, [7] , while if the process is decreasing, we must have  („i” is the moment of analysis). 

As shown above, at the discussion about the concept of sustainability, the sustainability of a process is 

independent of its rate of evolution: we may very well have a sustainable process if it is stationary, 

increasing or decreasing. In other words, the trend of process evolution is not the cause of the effect of 

sustainability; the relation of causality is rather reversed – the trend of process evolution is the effect of the 

rationality which ensures the sustainability of that process. Formally
10

, if we note with s-process an 

economic process which is governed by the rationality of sustainability, and with   the direction of evolution 

of that process (obviously, logically,   *               +, where: „u”: uniform decrease of the process; 

„cs”: higher rate of process decrease; „sc”: lower rate of process increase, or deceleration; „st”: process 

stationariness; „c”: increase of the process; „cc”: higher rate of process increase, or acceleration) we could 

therefore write:
 
           ( ), where  „s” signifies the sustainability, so the  -process signifies a 

sustainable process. If we note with  -process an economic process governed by the rationality of short-term 

(possibly medium-term, but not more) optimization, then, formally, we can write the following:    (  
       ). We have here, therefore, a reversal of the relation of causality between the type of rationality of 

the economic process and the direction of its evolution. While, in the case of the rationality based on 

optimization, the direction of process evolution depends on the objective-function of the optimization pattern, 

in the situation of the rationality based on sustainability, on the contrary, the process sustainability depends 

on the direction where the process goes. Therefore, the relation of causality between the input and output of 

the analysed process, reversed. We call the quantitative condition of the relation between the input and 

output of the economic process, speed isomorphism between the input and output of the economic process 

(system). [8]  

Third, the sustainability of an economic resource  must refer to the function which this resource has within 

that economic process. Take for example an economic resource  which verifies extremely strong the 

condition of the nature isomorphism between the input and output: the human resource. It is obvious that an 

economic process in which we have the human resource as input (in a specific number, with a specific 

qualification, etc.) will need, in the subsequent economic cycle
11

, human resource which to perform the 

specific functions of this type of economic resource. The evolution of the economic process may, however, 

allow a substitution between the human resource and the resource of physical capital  (for instance, because 

of the technological automation), so that there will be a lower requirement of human resource for the next 

cycle, while, in agreement with the capital-work force rate of substitution [9], there will be a higher demand 

for physical capital. This peculiarity of the economic resource, to preserve the function which it fulfils in the 

analysed economic process, will be named functional isomorphism. The functional isomorphism alleviates, 

as it can be easily observed, the pressure of the first two conditions of the economic resource sustainability: 

indeed, for the process it is important that it can function at desirable parameters, over the pre-set time 

horizon. The manner in which the actual combination of resources occurs within the process is of secondary 

importance; hence, the functional isomorphism can be the practical answer to many of the fundamental 

problems pertaining to the necessity to change the current paradigm based on the rationality of the 

constrained optimization, with the paradigm of sustainability. We will actually see that, when we will 

analyse the sustainability of the financial economic resource (which we will simply call “financial resource”) 

the functional isomorphism is, by far, the most important condition of sustainability. 

Based on the above statements, we conclude that en economic resource  is a sustainable resource from the 

perspective of a given economic process
12

 , if it accomplishes, cumulatively, the three conditions of 

isomorphism between the input and output of that process – isomorphism of nature, isomorphism of speed 

and isomorphism of function. If we were to make a hierarchy of these conditions of sustainability, in terms 

of their significance (better said, in terms of the „force” with which each individual condition enforces the 

sustainability of that resource) we might accept the following order of importance: 1) isomorphism of 

function; 2) isomorphism of speed; 3) isomorphism of nature. The logic of this hierarchisation is quite 

simple: indeed, if the function of the analysed economic resource is ensured, then neither its nature, nor (to a 

                                                           
9 The purely technical explanation is the decrease of the rational number value, which expresses the relative rate of variation, due to 

the increase in value of the denominator (caused by the increase of that process). 
10 The formalization of some inferences or results of our study is of great importance, because it might allow exercises of 

sustainability logic, subsequently, or maybe even in this study. This “logicization” of the sustainability  analysis, may allow us 

obtaining important abstract results, which are impossible to infer through classical, non-formal analyses. 
11 By economic cycle we understand here the cycle of exploitation in its microeconomic meaning. At the macroeconomic level, the 

equivalent of the economic cycle would be the financial year. 
12 It is extremely important to note that the sustainability of an actual economic resource  can only be evaluated in relation with a 

concrete economic process. In other words, the sustainability of the economic resource is an assigned concept, although not entirely 

contingent. 
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lesser extent) the speed of action, matter too much. Leaving the function aside, we may say, at the same time, 

that the speed of reproduction (better said the temporal opportunity of reproduction) of the economic 

resource is more important than its nature. Of course, the methodological role of this hierarchisation must not 

be overstated, although it reveals, somehow, the different impact which each of the mentioned isomorphisms 

has on the qualification of an economic resource  as sustainable or not. 

The discussion about the three cumulative conditions of the generic economic resource sustainability  seems 

to have set aside a very important, „actor”, which may be decisive for any economic process: the 

environment of that economic process (system). Has this “actor” any role to play in qualifying the economic 

resource as sustainable or not? We will analyse now this aspect. 

The economic environment can be described, in the interest of this study, as the economic “envelope” of the 

economic process. More precisely, the economic environment is, on the one hand, the general cause of the 

economic process
13

 and, on the other hand, the general effect of this process. The economic process 

transforms, temporarily and locally, the economic environment from its genuine form in a form which is 

compatible with the principles of existence and evolution of the human being and society. Limiting the 

economic environment, both spatially – characteristic expanded, however, by science – and structurally 

(better said, as potentiality) – much more rigid characteristic, at least on the medium term – ultimately lead, 

just to the genesis of the current debates on the sustainable development and on the sustainability of the 

economic processes (systems). Therefore, the sustainability of an economic process (system), much less so, 

the sustainability of a factor of the economic process – such as the economic resource or, even more 

particularly, the financial resource – cannot be discussed outside their connection with the economic 

environment in which that process has been generated and where it takes place. As shown above, it is 

sufficient, ultimately, to ensure the sustainability of the environment in which that process takes place, in 

order to establish solid grounds for the sustainability of that process. 

Therefore, an economic resource – object of the sustainability  analysis – must not be considered as 

assignable just to that economic process, but also to the immediate economic environment (IEE)
14

 of that 

economic process  (system). This two-fold assignment of a generic economic resources  leads to the 

necessity to analyse sustainability not just at the level of that economic process, but rather at the level of the 

economic environment characteristic to the multi-cycle mentioned above (the multi-cycle which ensures the 

“recovery” of the natural form of the economic resource). This conclusion is extremely important 

methodologically and managerially because it allows a more relaxed concept of sustainability, temporally, 

structurally and functionally. 

2.2. Concept and criteria of the sustainable financial resource 

It is obvious that all the considerations and conclusions regarding the sustainable economic resource are 

valid and also apply to the category of sustainable financial resource. This result is grounded on the fact that 

the financial resource is a subcategory (subspecies) of the generic economic resource [12]. Their concrete 

application can only be done after establishing the analytical definition of the sustainable financial resource, 

as subspecies of economic resource. For this we need to analyse the conceptual delimitations that can be 

done between this resource and the economic resource in general.
15

  

The first specific difference of the financial resource from the generic economic resource is the fact that the 

financial resource comes as currency. By currency we understand the financial assets with the highest 

liquidity (or, which is logically equivalent, with the lowest cost of transaction). Of course, it is not at all 

relevant here the fact concerning the actual state of the currency: cash or scripted, current or future. It is also 

of no importance here whether the currency forms an actual economic asset, or whether it is just a debt of the 

economic environment to the economic process (system). Although, ultimately, in a monetary exchange 

economy, any economic asset (therefore any economic resources) is expressed or expressible in currency, in 

the situation of the financial resource, the expression in currency terms is the only possibility, therefore it is 

necessary, while for the other economic resources, their expression in currency terms is subsidiary to their 

expression in natural units, being this contingent. 

The second specific difference of the financial resource from the generic economic resource is the fact that 

the financial resource undergoes an exclusively exterior wearing generated by the economic environment, 

while the other economic resources, undergo wearing which comes both from an internal causality 

                                                           
13 We have here (as the informed reader may easily observe) a wider application of the well-known anthropic principle. [10] 
14 The expression „immediate economic environment” has the following connotation in this study: the economic environment which 

supplies, ultimately, the input for the analysed economic process and which receives, in the beginning, the output of that process. [11]  

Of course, we are always speaking of economic resources  which verify the condition of the isomorphism of nature, although we may 

easily demonstrate that this is valid for any generic economic resource. 
15 In other words, we will look for the specific differences from the proximal genus (economic resource), i.e. we will construct an 

Aristotle-ian definition. 



(utilization of the resource within the economic process
16

), and an external one (generated by the economic 

environment where that particular process unfolds
17

). The „wearing” of the financial resource due to causes 

which are external to the economic process refers, of course, to the phenomenon of discounting. Due to this 

phenomenon, the purchasing power of an amount of currency varies in time, introducing both risks and 

incertitude. The most frequent situation is that of the reduction of the real value of an amount of currency 

(for instance, because of the monetary inflation), which produces a sui-generis wearing of the financial 

resource. The fact that the wearing of the financial resource is generated exclusively by the economic 

environment of the process is an important aspect, because this phenomenon can be treated from the 

theoretical and methodological perspective of the systemic risk (just like the risk generated by the variation 

of the normative framework, which produces the wearing of the formal resource). 

The third specific difference concerns the fact that the financial resource is convertible, almost instantly
18

, in 

any other financial resource, with just one exception: the formal resource [15].  This characteristic is often 

accountable for the confusion arising between the financial resource and the other economic resources  (with 

the full exception of the formal resource and with the partial exception of the information resource), namely, 

that actually, the other economic resources, summed as value, produce exactly the financial resource. 

Besides the fact that this assertion is inexact and confuses the plans of analysis that we will approach 

subsequently, it compels us to make some more general considerations, which will classify the economic 

resources in terms of their causal significance (let us remember that one of the criteria for the identification 

of the sustainable economic resources was the criterion of the function or role – the criterion of the 

functional isomorphism). Our considerations within this context are as follows: the economic resources can 

be evaluated causally based on the Aristotle-ian causal matrix. To this purpose, one can make the following 

correspondence (figure 7): 

 

 

Causal category 

Material 
(causa materialis) 

Efficient 
(causa eficiens) 

Formal 
(causa formalis) 

Final 
(causa finalis) 

Material resource x    

Human resource  x   

Managerial resource   x  

Financial resource  x   

Information resource   x  

Formal resource   x  

 
Figure 7. Characteristic of causality of the economic resources  

 

Therefore, the financial resource is, next to the human resource, causa eficiens of the economic process. 

Well, exactly with this meaning we may speak of the possibility that the financial resource be convertible in 

any other economic resource  (with the mentioned exception of the formal resource). In other words, any 

economic resource is dependent on the possibility of procuring it, which means that it is dependent on its 

funding, on the conversion of the financial resource into that particular economic resource. This possibility 

must be considered with the necessary precaution because of the following reasons; 1) the financial resource 

can be converted into the non-financial resource “i” only if this non-financial resource is available on the 

market; 2) this availability must verify the conditions imposed by causa finalis of the analysed economic 

process (system)
19

 (level, structure, quality, dynamics, etc.); 3) many times, the financial resource has a 

merely potential (virtual) existence, for instance, credibility, which makes the economic environment of non-

financial resources procurement to become “viscous”. 

Among the six economic resources, the financial resource is the condition of accomplishment and utilization 

of the other economic resources (with the full exception of the formal resource and with the partial exception 

of the information resource). Therefore, the financial resource might guarantee, ultimately, the existence of 

all the other economic resources. This is the exact meaning in which the financial resource is regarded as 

                                                           
16 The case of the human resource or of the material resource represented by the physical capital. [13]  
17 The case of the management resource, of the information resource and, particularly, of the formal resource. 
18 Other conditionings are included here too, such as the structure of the offer of other economic resources  or elasticity of this offer 

to the variation of the demand for economic resources (or factors of production), which makes this conversion not to be quite instant. 

However, we can make abstraction, for the time being, of these constraints which introduce delays in conversion, important being, in 

principle, the possibility of this conversion. [14]  
19 As seen in figure 7, causa finalis doesn‟t have a correspondent in any of the economic resources of the process. This is naturally, 

because the economic resources represent, praxiologically, means and not purposes (except for the case when the human being is 

considered the ultimate purpose of any individual or social human action, but this meaning is too broad for the purposes of this 

study). [16]  



resource of sustainability  for the economic process [17]. Therefore, there is a dissociation of the problem of 

sustainability in terms of the financial resource: a) on the one hand, there is the matter of the sustainability of 

the financial resource itself (this is the aspect that our study will focus on); b) on the other hand, there is the 

matter of the sustainability of the other economic resources, sustainability which is partially conditioned just 

by the sustainability of the financial resource. Therefore, we notice that the sustainability of the financial 

resource is, as mentioned above, a necessary existential condition (obviously, not sufficient) for the 

sustainability of the other economic resources and, therefore, for the sustainability of the analysed economic 

process (system). 

The fourth specific difference is the fact that the financial resource doesn‟t have just a single objective 

component (the available or potential) , i.e. the monetary mass, but also a subjective component. This 

subjective component refers to the credibility of the financial resource holder on the economic market. This 

credibility depends, decisively, on the sustainability of the economic process, because it conditions the 

sustainability of (procuring) the other economic resources. The literature on the financial analysis introduced 

here a specific term: goodwill, which signifies just this imponderable aspect of the firm, closely related to its 

credibility.
20

 Therefore, the potential of sustainability  provided by the financial resource also depends on 

this imponderable element which, logically, is either a constraint, or rigidity, depending on the situation.  

The fifth specific difference is the fact that the financial resource never follows a mono-cycle of the economic 

process. In other words, the financial resource is not to be found as such (in terms of nature) in the 

immediate output  of the economic process, meaning that, in terms of the formalizations proposed for the 

immediate economic environment of the economic process, the financial resource will never be in    , 
where „j” is the financial resource. In most cases, the financial resource will be found in    , but there also 

can be longer cycles of “recovery” of this resource. This characteristic makes, probably, the most substantial 

difference between the financial resource and the other economic resources. The characteristic discussed here 

is “accountable” for the fact that the sustainability of the financial resource (and consequently, the 

sustainability of the economic process  in terms of the financial resource) must be evaluated at least on the 

medium term (it is advisable to evaluate it on the long and very long term), on the one hand, and at the global 

level (or with spatial extension as large as possible [18]), on the other hand. 

Synthesizing the above, we will say therefore that by sustainable financial resource we understand that 

financial resource able to be tracked, in agreement with the direction followed by that process,  

(  *               +) in the output of a consistent and closed multi-cycle, on the maximal predictable term, 

so as the economic resources of the process (with the full exception of the formal resource and with the 

partial exception of the information resource) can be procured at the rate, amount and structure demanded 

by the process 
21

.  

3. Sustainable sources for the financial resource  

3.1. Concept of financial source 

In the previous sections of the study we discussed all the structural issues of the concept of economic process 

sustainability, from the perspective of the financial resource. In other words, we highlighted the concept of 

sustainable financial resource , in relation with the other economic resources, with the specific economic 

process, with the economic environment in which that process takes place, with the immediate natural 

environment (the natural environment affected directly and on a predictable time horizon, by the impact of 

the human action) and, finally, with the natural environment in its global meaning (sublunary, of course). 

All these elements are just the theoretical and methodological foundation in our endeavour to shape the 

essential variable for the sustainability of the economic process: the sustainable source of financial 

resources. Indeed, from the perspective of ensuring the sustainability of the economic process, the financial 

resource is the specific output of the financial resource (or more precisely, of the source of financial 

resource); therefore, really important is to identify the existence (conditions of existence, criteria of 

identification, criteria of sufficiency and of necessity, operational mechanisms etc.) and the sustainability of 

that source. This section is devoted to the problem that we have just presented. 

We will therefore attempt to agree on the concept of source of financing
22

. The intuitive meaning of this 

concept is that of relaying to a device (institutional, of course) which “produces” the financial resource. 

                                                           
20 The more analytical reader may find here interesting suggestions on the aspects of hysteresis or even of ergodicity of the non-

financial firm. 
21 A specific gap (either in terms of quantity, or in terms of quality, structure or rate), can be accepted only if it is within an 

acceptable pre-set margin, which doesn‟t affect the sustainability of the economic process. The role of the gap analysers is 

fundamental here.  
22 We will sometimes use, in a perfectly replaceable manner, the concept of financial source, or more rigorously said, source of 

financial resources. 



Therefore, the financial resource which, as shown before, is one of the outputs of the economic process, 

doesn‟t come forth to the researcher (and, of course, to the direct observer or direct agent of action) as such, 

rather merely as potentiality of a source of financing. In other words, the financial resource is just, generally 

speaking, a local materialization (both in time and in space) of the potential financial source. Within this 

context, we may say that the financial source  denotes the institutional mechanism  (institutional design) by 

which the financial resource is generated, by converting the output of the economic process into currency. 

The main significances of the definition proposed for the concept of financial source
23

 seem to be the 

following: 

a) The financial source is a mechanism, that is to say, a system of interactions oriented convergently 

towards a purpose: to generate the financial resource; 

b) The mechanism involved in the concept of financial source is an institutional mechanism, in other 

words, it is designed, implemented and possibly controlled
24

 through norms (we are speaking all 

the time about encoded norms, not about informal norms). Obviously, these norms can be induced 

both by the economic environment, and by the very specific economic process (system) (usually 

there is a coherent mix of the two sources of norms); 

c) The mechanism involved in the financial source is one that is necessary to the economic process. 

This means that the economic process is necessarily (compulsorily) “fitted” with such an 

institutional device which to generate the financial resource, therefore, in the margin the running 

economic process itself. The conclusion is that it appears impossible for an economic process  not 

to have such a device which to generate the financial resource; 

d) The mechanism involved in the financial source is specific interface (information and formal) with 

the economic environment where that economic process runs. This means, as said before, that the 

generation of the financial resource is the result of cooperation between the particular economic 

process (system) and the economic environment (in the broad meaning) in which that process  runs. 

Otherwise, we might even assert that the financial source is a mechanism by which the output  of 

the economic process is converted, based on a specific economic “grammar”, into financial 

resource.  

In conclusion, given the fact that inside an economy with currency exchange, such as all the modern 

economies are, the financial counterpart of the output of an economic process is the counterpart enjoying the 

highest preference (due to its maximal liquidity in relation with other categories of assets, thus due to the 

minimal cost of transaction
25

 involved in this counterpart), we may say, as already proposed, that the 

financial source is the mechanism by which the output of an economic process  is converted into its most 

liquid counterpart: the currency. There is one important issue here, though, which we want to discuss with 

the aim to complement the definition of the financial source. Is the financial source transforming into 

currency  only the output of that specific economic process? The answer is, obviously, positive. Indeed, 

although the financial source may also generate financial resources by saving (either in the past, or in the 

future – for instance through bank loan) or by issuing shares or bonds, in general, these possibilities of 

generating the financial resource also are, logically, conversions of the output (in the broad meaning) of the 

economic process. For instance, taking a bank loan is the result of “selling” the credibility (solvency, 

profitability, liquidity etc.) of the particular process (system); the procurement of financial resources by 

issuing shares represents the conversion in currency by “selling” the right of property on the process 

(system), while the procurement of financial resources by selling shares represents the conversion into 

currency (“sale”) of the economic profitability of the analysed process (system). The condition required to 

ensure this conceptual homogeneity of the definition given to the financial source (which also ensures its 

simplicity, which is desirable in a fundamental scientific research) is, of course, to accept an enlarged 

concept of the output of an economic process (system) towards it economic environment. Based on such 

enlarged concept of output
26

, we may accept the idea that the entire financial source does is to convert that 

output into currency. 

                                                           
23 We hope it is quite obvious that the financial source is neither a component of the economic process itself, nor of the economic 

environment itself; rather, it is an „output” of the interaction between the economic process and the economic environment. In other 

words, the financial source is an element of interface between the process and its environment. [19] 
24 Here, the term of control must be understood with the meaning of controlling, not with the meaning of inspection.  
25 The cost of transaction of an asset is the cost involved by the use of that asset. 
26 It is enough, for instance, to consider as output of an economic process (system), any impact which the analysed process (system) 

has on the economic environment or on the area of direct impact from the natural environment, irrespective of the manner in which 

that impact appears: goods, services, information, positive or negative externalities, unemployment (or absorption of the labour 

force), inflation (or deflation), concentration of properties (or, on the contrary, its homogenization), pressures for regulation (or, on 

the contrary, for deregulation) etc. 



3.2. Sufficient and necessary conditions for a sustainable financing  

3.2.1. Conceptual preliminaries 
On the basis of the already presented significations of the concept of sustainability , and on the basis of the 

definition of the source of financing, we may now approach the concept of sustainable source of financing or 

sustainable financial source . This means, essentially, to find those characteristics which, next to those 

identified for the “regular” financial source  or which, acquiring some particularities that are to be 

formulated, bestow the character of sustainability upon the financial source.  

In this paragraph we will be interested in the conditions which a sustainable source of financing (or, which is 

equivalent, a sustainable financial source ) must meet. It is readily observable that this is about determining 

the necessary and sufficient conditions proper to a sustainable financial source.  

First, let us state the concept of sufficient conditions. By sufficient conditions of a financial source, to make 

it become a sustainable financial source , we understand the conditions which, once verified, transform the 

financial source  into a sustainable or not sustainable financial source, from the perspective of the analyst, 

allows that financial source to be legally
27

 considered a sustainable financial source. Logically, if we note 

with  a sustainable financial source and if we note with    
    the set of the sufficient conditions (or 

predicates) which transform a financial source into a sustainable financial source, then we can write: 

   
       , where „” signifies the logic implication. In other words, „fitting” a financial source with the 

predicates contained in the set    
    makes that financial source become a sustainable financial source. 

Second, let us state the concept of necessary conditions. By necessary conditions of a sustainable financial 

source we understand the conditions which such source must compulsorily verify. Logically, if we note with 

   
    the set of necessary conditions (predicates) of such financial sources, then we may write:        

   . 

Therefore, a sustainable financial source  will be characterized by all the predicates contained by the set 

   
   . 

In principle,    
       

   , because, if there would have been a predicate in    
    which would not be in 

   
     too, then we should accept the fact that we do not deal, legally, with a sustainable financial source . 

This means that, functionally, once a financial source (  ) verifies the predicates from    
   , becoming a 

, then it acquires several new characteristics (predicates), generated by the new state of the financial 

source, predicates which are not to be found among the predicates of the set
28

    
   . If we note with    

     

the set of the new predicates acquired by a financial source by passing to the state of sustainable financial 

source, then we can write:    
       

       
   . 

Be a random element (a predicate about SF),    
   from the set    

   . This means    
       

   , where „i” is a 

counter. Then, we necessarily have the following relation of affiliation:    
       

   , or, in other terms: 

(   
     

   )  (   
     

   ). At the same time, it is possible (although not compulsorily) to have an 

element (a predicate about SFS), or several such elements,    
 

 from the set    
   , which don‟t belong to the 

set    
   , i.e.    

 
    

     and at the same time,    
 
    

   . Of course, the above reasoning is rigorous 

only if we put a condition for the counters numerating type-   
 , and type-   

 
 elements. If we note with  , 

the set of indices for the predicates    
 , and with   the set of indices for the predicates    

 
, therefore, , 

and , then the condition will be: .  

The general diagram of what we said above is shown in figure 8. 

 

 
 

Figure 8. Logic of the sufficient and necessary conditions of the sustainable financing source 

 

                                                           
27 Here, the term “legal” has its praxiological meaning, not the juridical one. 
28 We have here a typical example of synergy effect, or of dominance of the whole over the parts. [20]  
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3.2.2. Setting the sufficient conditions
29

 

Let us see now, which should be the sufficient conditions for a financial source to become a sustainable 

financial source. We will presume that there is such a financial source, an institutional mechanism able to 

convert the output of an economic process  into currency.  

We will develop the discussion towards a tough nucleus ensuring the sustainability of the financial source 

(irrespectively whether this financial source operates at the microeconomic level, for instance, a firm, either 

financial, or non-financial – or at the macroeconomic level – for instance, the fiscal device of the 

government). This orientation is necessary with the purpose to identify the most general characteristics, in 

terms of sufficiency, so that, using the desired particularization, the sufficient conditions of sustainability for 

a given financial source are obtained. 

Based on all the results obtained so far, we consider that a list of the predicates (a list with the members of 

the set    
   ) which to ensure the sustainability of the generic financial source, could be the one below. We 

will build this list first from the perspective of all the “actors” involved in the provision of sustainability for 

growth and development, as they have been analysed above. Then, we will synthesize the list of the 

predicates required in terms of sufficiency for the financial source itself. 

 

I. LIST OF THE SUFFICIENT PREDICATES FOR THE ELEMENTS WHICH MAINTAIN THE ECONOMIC PROCESS  

 

a. List of the sufficient predicates for the economic process itself 

1. Integration of the involved economic process 

 notation of the predicate:    ; 

 definition of the predicate: capacity of the economic process to yield outputs which are to be 

absorbed by the economic environment in which the particular process takes place (in other 

words, the output of the economic process must be element of the solvable economic 

demand)
30

;  

 function of the predicate: ensure, for a predictable time horizon , the possibility to convert 

the output into currency  (in other words, this predicate ensures the essential condition for 

the operation of the financial source); 

 manner of quantification: relative stability of the turnover of the analysed economic process; 

2. Competitiveness of the involved economic process 

 notation of the predicate:    ; 

 definition of the predicate: capacity of the economic process to yield outputs which to be 

considered, within the economic environment afferent to the specific process, to have few 

replacers for the medium term or, ultimately, to have a rather high cost of opportunity  for its 

replacement
31

; 

 function of the predicate: ensure, for a predictable time horizon, the certitude of output 

conversion into currency  (in other words, this predicate ensures the essential condition for 

the operation of the financial source, free of risks, or with minimal risks; 

 manner of quantification: elasticity of substitution of the output of the economic process. 

b. List of the sufficient predicates for the economic resources 

b.1. For the non-financial economic resources: 

1.  Isomorphism of nature
32

 

 notation of the predicate:     
  ; 

                                                           
29 Although many authors start with the necessary conditions, we consider that logically, the order must be sufficient conditions  – 

necessary conditions, because, at least in the case discussed here, methodologically, the sustainable financial source doesn‟t exist yet, 

it has yet to become. Or, the becoming of the financial source to the state of sustainable financial source claims that the sufficient 

conditions are verified. 
30 The significance of this predicate is saying rather that the output of the economic process must be convergent with the demand of the 

economic environment, or that the output must be on the “list” of the economic objectives which form the demand of the economic 

environment. The predicate can also be named “convergence of the economic process output with the demand of the economic 

environment”, but the term of integration seems quite suitable for the mentioned significances, so we will keep it. [21]  
31 We caution the reader not to jump to the conclusion, from this definition, that a monopoly situation has been described. However, 

we must say that the monopoly meets necessarily this condition, while it is not a sufficient condition for monopoly; this verifies the 

previous considerations on the relation of inclusion between    
    and    

   . At the same time, semantically, we consider it obvious 

that the feature of competitiveness could be considered a sui-generis monopoly (monopoly on the minimal cost of opportunity of a 

choice, for instance).  
32 The predicate is valid only for the human resource and for the managerial resource. 



 definition of the predicate: identification, at least at the same qualitative level of the specific 

economic yield, of the two categories of economic resources within the structure of the 

output; 

 function of the predicate: ensure, for a predictable time horizon , the human capital and the 

know-how capital (capitals which provide the active resources of the process; the active 

resources are those resources which drive, according to the specific production function, all 

the other economic resources involved in the process); 

 manner of quantification: factorial yield (in the case of the management resources, the yield 

is determined by performance audit;  

 2. Functional isomorphism
33

 

 notation of the predicate:     
  ; 

 definition of the predicate: ensure, through the three output components, the operation of 

these components in the next economic cycle; 

 function of the predicate: avoiding, for a predictable time horizon , the possible shocks 

because the structural changes in the required inputs don‟t overlap with the structural 

changes in the actual outputs; 

 manner of quantification: maintain the marginal rates of substitution between the economic 

resources of the process, function of the actual output from each economic cycle, within the 

margins possible technologically, normatively and economically. 

b.2. For the financial resource: 

1. Speed isomorphism 

 notation of the predicate:     
 ; 

 definition of the predicate: ensure the conversion of the economic process output into 

currency (irrespective of the linking of the multi-cycles from the particular economic 

process, or between several economic processes correlated functionally) within a temporal 

gap which ensures that there is no risk of lack of finances; 

 function of the predicate: avoiding, for a predictable time horizon , the possible shocks 

because the structural changes in the necessary inputs don‟t overlap with the structural 

changes in the actual outputs; 

 manner of quantification: temporal gap without any risk of lack of finances .
34

 

c. List of the sufficient predicates for the economic environment 

c.1. Fiscal-budgetary system: 

 1. Transparency of the fiscal-budgetary system 

 notation of the predicate:    
   ; 

 definition of the predicate: predictability
35

, without transaction costs (or with transaction 

costs which represent the lowest cost of opportunity ), of the fiscal and budgetary policy 

decisions, at least on the medium term (existence of a fiscal-budgetary strategy, at least on 

the medium term, or of a budgetary framework, at least on the medium term
36

); 

 function of the predicate: ensure, for a predictable time horizon , the possibility to take into 

consideration these decisions within the strategy developed for that economic process (the 

process anticipates the impact and builds its own functions of reaction  to these decisions); 

 manner of quantification: minimize the unpredictable losses within the analysed economic 

process; 

2. Counter-cyclical competency
37

 of the fiscal-budgetary system  

 notation of the predicate:      
   ; 

                                                           
33 The predicate is valid only for the material resource, information resource and formal resource. 
34 We have here something similar with the situation of storing material resources or with the case of optimizing the assets portfolio, 

because, like in these two situations, the issue is to minimize the cost of opportunity generated by the appearance of the risk of lack 

of finances. 
35 We hope that it is obvious, that the transparency of the fiscal-budgetary policy and its predictability, from the perspective of the 

economic process, are perfectly interchangeable notions. 
36 As it is known, the European Commission instructions for the development of the Convergence Program by the EU member states 

(but not members of the EMU) such as Romania is as since 01.01.2007, demand that all the predictions from this program rely on the 

medium-term budgetary framework, while for some areas (such the sustainability of the pensions system) it demands an even longer 

time period. 
37 Here, the term of competency doesn‟t refer to the usual stipulations from the norms of organisation and operation of a given 

institutional structure; rather, it has the significance of a capacity in the form of ability, or actualization of the potential of action. 

This term must be seen in the light in which the loss of own competence (independency) for counter-cyclical action by the monetary 

policy (after the adhesion of Romania to the EMU), leaves this duty of macroeconomic adjustment to the fiscal-budgetary policy. 



 definition of the predicate: institutional capacity, and the practical efficacy of the fiscal-

budgetary system (of the related ministry), to act (to take institutional measures) counter-

cyclically or to counter, totally or partially, the pro-cyclic effect of the actions of other 

institutional actors; 

 function of the predicate: ensure, for a predictable time horizon , against the establishment of 

vicious circles (based on positive feedback ) reactions, which either increase, or decrease the 

economic processes; 

 manner of quantification: deflation indicators for different macroeconomic variables, real or 

symbolic; 

3. Level of fiscal dominance  

 notation of the predicate:     
   ; 

 definition of the predicate: dominance of the fiscal rules and targets, in the matter of the 

macroeconomic adjustment policies, in relation with the monetary objectives and targets
38

; 

 function of the predicate: correlate the dynamics of the currency offer (of the monetary 

sources
39

) with the dynamics of public sector deficits; 

 manner of quantification: level of „accommodation” of the monetary policy to the fiscal policy. 

c.2. Monetary-banking system:
40

 

1. Transparency of the monetary-banking system
41

 

 notation of the predicate:    
    ; 

2. Financial stability of the monetary-banking system 

 notation of the predicate:     
   ; 

 definition of the predicate: institutional capacity, and the practical efficacy of the monetary-

banking system (first of all of the central bank) to design, implement and control banking 

consolidation; 

 function of the predicate: ensure, for a predictable time horizon , the financial discipline, 

ensure against the formation of monetary substitutes (arrears, euroisation), breaching the 

norms of financial accounting etc.; 

 manner of quantification: specific indicators measuring the trends of the different elements 

which describe stationariness, reaction functions  etc.; 

3. Level of monetary sterilization  

 notation of the predicate:     
   ; 

 definition of the predicate: proportion of the average sterilized monetary mass, over a 

predictable time horizon, within the total monetary mass within the economy; 

 function of the predicate: prevent the displacement of curve LM
42

 in response to the variation 

of the monetary mass (offer of currency), variation determined mainly by the net flows of 

capital at the economic boundary; 

 manner of quantification: calculation of that coefficient of sterilization. 

c.3. Balance of foreign payments (openness of the economic environment): 

1. Degree of the current account deficit coverage by foreign public debt  

 notation of the predicate:      
   

 ; 

 definition of the predicate: proportion of the contracting direct foreign public debt  within the 

accounting coverage of the current account deficit ; 

 function of the predicate: ensure, for a predictable time horizon , the autonomy of the capital 

flows, at the economic boundary, so that the regulation of the foreign balance depends as 

little as possible on the intervention of direct external public indebtedment; 

                                                           
38 We remind the reader that the fiscal domination introduces in economy what is called a non-Ricardian pattern (unlike the Ricardian 

pattern, which involves a monetary dominance). 
39 We want to make an extremely important specification about the expression “monetary source” and about the correlation between 

this expression and the expression “financial source”. By monetary source we understand a monetary “pool”, for instance, a bank, 

with no connection with the output of that process and, possibly, with no direct connection with any output of an economic process  

from the specific economic environment. The financial source, however, has a direct connection and, sometimes, an exclusive 

connection, with a specific economic process (even if it has autonomy in relation with that process), being a personalized, assigned 

source. 
40 This expression, less usual, is due to include into the concept both the central bank, and the commercial banking system. 
41 All the characteristics of this predicate (except for the notation, of course) are analogous with the same denomination from the 

fiscal-budgetary system, with the only difference that it refers to the monetary policy and to the banking credit policy. 
42 As it is known, LM (Liquidity-Money) curve models the monetary policy, more precisely, the balance between demand and offer 

on the monetary market. The displacement of LM curve generated by the emergence of gaps between the demand and offer of 

currency, generate variations of the output (GDP) and of the interest rate, which impact on the internal macroeconomic balance. 



 manner of quantification: calculation of that coefficient of coverage. 

 
II. LIST OF THE SUFFICIENT PREDICATES FOR THE FINANCIAL SOURCE 

 

Based on the predicates determined in terms of sustainability, for the main “actors” playing in the margin of 

the sustainable financial resource, we will now determine the list of predicates which must belong to the set 

   
   , so that a financial resource which verifies these predicates may become a sustainable financial source. 

First, we need to systematize and abstractize the predicates determined above, with the purpose to identify 

predicative characteristics which to transform an ordinary financial source into a sustainable one. It is also 

useful to evaluate the significance which each of these predicates has in terms of the sustainability it is 

supposed to generate or preserve. We will do this in the form of a table (figure 9). 

 

No. „Actor” Sub-area Predicate 
Symbol of the 

predicate 

Variation of the 
Significance of 
the correlation Predicate 

Assigned 
sustainability 

1  
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2   Competitiveness     
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Non-financial resources 

Isomorphism of nature     
   

increases increases 
concordance 

decreases decreases 

4  Functional isomorphism     
   

increases increases 
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decreases decreases 

5  Financial resources Speed isomorphism     
  

increases increases 
concordance 

decreases decreases 
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Fiscal-budgetary system 

Transparency    
    

increases increases 
concordance 

decreases decreases 

7  Counter-cyclic competency      
    

increases increases 
concordance 

decreases decreases 

8  Level of fiscal dominance     
    

increases decreases 
discordance 

decreases increases 

9  

Monetary-banking system 

Transparency    
    

increases increases 
concordance 

decreases decreases 

10  Financial stability     
    

increases increases 
concordance 

decreases decreases 

11  Level of monetary sterilization     
    

increases decreases 
discordance 

decreases increases 

12  
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y 

 
Level of current account deficit 
covered by foreign public debt 

     
   

 

increases decreases 

discordance 
decreases increases 

 
Figure 9. Concordance/discordance between the variation of the predicates and the variance of sustainability 

 

Second, we will say that, actually, sustainability is a species of a broader genus, reliability. In turn, the 

reliability of a process (system) is function of several characteristics of the process (figure 10). 

 



 
 

Figure 10. Conceptual framework for the generation of sustainability 

 

Therefore, the process (system) can be regarded as having four basic (anatomic) characteristics (predicates): 

size or magnitude:   (level, possibly, quantitative), analyticity:   (level of internal structural development), 

intra-system communication:   (information capacity to solve the positive feedback disturbances), and the 

redundancy:   (property to have parallel, homofunctional components). Analyticity combined with intra-

system communication generate the predicate named differentiation:   (some kind of process personalization 

within the economic environment); the differentiation combined with the size generates the predicate named 

autonomy:   (level of functional independence in relation with the economic environment), while autonomy 

combined with redundancy generate the predicate named reliability:   which, not looking for too analytical 

distinctions, we associate with the predicate named sustainability:  . We may conclude that: 

a. Any process has several basic (anatomic) predicates; we consider they the four ones mentioned 

above; 

b. The other predicates of the process are predicates composed (aggregated) from the basic predicates, 

or from the lower rank composed predicates; 

c. The sustainability of a process is its maximal predicate, which can be a composed predicate  of 

order 1, 2, 3 etc., function of the nature of the analysed process. 

The logic calculation of the composed predicates of an economic process (system), based on its simple 

predicates, until “acquiring” the characteristics of sustainability, is the following: 

; ; . 

Obviously, the “strength” or intensity (or degree) of each composed predicate is function of the “strength” of 

its composing anatomic predicates (or of the strength of the lower rank composed predicates, according to 

the situation).  

Third, we will develop, additionally, the concept of financial source. Obviously, we hope, from all that we 

presented so far, that by financial source we understand an institutional “device”, a mechanism due to 

convert into currency the output of an economic process  (it doesn‟t matter whether at the microeconomic or 

macroeconomic level). We have already explained that, irrespective whether the conversion into currency 

refers to the current (possibly physical) output or to the future one (for instance, a credit), or even to the 

credibility of the economic process (system) (which also is an output, ultimately), that financial device 

functions according to the same general principles. These principles of the financial source  refer to the 

following: 

a. The financial source is independent, structurally and functionally, from the economic process to 

which it is assigned; 

 explanation: it is enough that the financial source ensures the information circuit between the 

output of the process and the source of currency used to convert the output into currency; it is 

possible that a financial source is assigned to several processes, usually functionally correlated 

(either horizontally, or vertically); 
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b. The financial source is actualized as a financing scheme. As mentioned above, the financial source, 

as financing scheme, emerges at the interface between the economic process and the economic 

environment; 

 explanation: the financial source accomplishes a function of sui-generis communication, 

ensuring the “metabolism” of the economic process, in its monetary form; 

c. The financial source is not unique for a given economic process; this economic process can have 

several financing sources which can operate either concomitantly, or alternatively, or in a 

redundant
43

 manner; theoretically, we have atomic financial sources (elementary sources which 

build a direct link between the output of the economic process and the monetary source) and 

molecular financing sources (aggregates of atomic financial sources which communicate between 

them in the endeavour to ensure the economic resources required to resume the economic cycle of 

that process); 

 explanation: the „network” of financing sources must endure the minimization of the non-

funding risk; 

Fourth, based on all previous elements, we will extract the following predicates which to populate set    
   : 

a. Analiticity (A): refers to a specific degree, high enough, of institutional and functional organization 

of a source of financing. Analiticity may refer to the “information competency” of the financing 

source (for instance, maintaining a database on the monetary sources from the economic 

environment), or to the set of the possibilities to combine the monetary resources form the 

economic environment, with the purpose to “build”, ad-hoc, a feasible financing design
44

; 

analiticity may actually be a measure of the structural complexity of that financing source; 

b. Intra-source communication  (ISC): refers to the capacity of the financing source to process, 

within an acceptable time frame (ideally, in real time) any information concerning, under all 

aspects, the conversion of the output into currency. Here, by infrastructure of communication we 

will always understand a molecular source; therefore, intra-source communication is logically 

equivalent to the communication between atomic financing; 

c. Relative autonomy (RA) of the financing source from the process (the aspect has been also 

identified among the principles of financial source designing): this predicate is required because a 

full independence from the process would induce the impossibility of the financing source to 

control the possible flaws within the phenomenology of the economic process; this means that we 

must accept an internal logic of the financing source (own grammar) which has the assigned 

economic process as one of its independent variables, functions, at the same time, relatively 

independently; 

d. Continuity (C) of the financial source: it refers to the characteristic of a financial source not to have 

discontinuities in operation; the continuity of the financial source is closely related to its relative 

autonomy
45

; 

e. Transparency (T) of the financial source: it refers to the characteristic of a financial source to be 

observable,
46

 from the perspective of the economic environment and, therefore, to be predictable in 

terms of the decisions to convert the output of the economic process into currency; the 

characteristic of observability is even more important, of course, from the perspective of the 

generic governmental inspector, because transparency implies law-abiding and regularity, in a 

word, the normative compliance of that financing source; 

                                                           
43 We will not develop here more the problem of the redundancy in terms of financing, but, as seen from figure 10, it is an essential 

element of the reliability of a financing source (of the financial source sustainability). Possible developments of this matter must take 

into consideration the cost of redundancy, more precisely, the cost of opportunity of providing financing redundancy. 
44 We may also refer, even more frequently, to the „portfolio” of potential monetary sources, which the financing source may activate 

(the financing source must be understood as such portfolio of possibilities to convert the process output into currency). 
45 We will notice that the characteristic of efficiency is not among the sufficient predicates of a sustainable financing source 

(otherwise, as we will see, this characteristic will be among the necessary but not sufficient predicates of the sustainable financing 

source); this observation is consistent with the specifications regarding the fact that the cost is not a variable of evaluation for the 

establishment and preservation of sustainability. Or, as it is known, efficiency is an optimum between efficacy and cost. Here, same 

as in the situation of the governmental inspection for the voluntary compliance with the normative obligations, the yield (efficiency) 

is not approached in the usual terms, because both situations (providing the sustainability and providing the voluntary compliance 

with the norms) contain imponderables (both in the input and in the output) which cannot be quantified monetarily. 
46 Here, the term observable has the significance from the theory of systems (more precisely, from the theory of the economic 

cybernetics). 



f. Redundancy (R) of the financial source: it refers to the characteristic of a financial source to 

contain, (due to its analiticity) alternative devices for converting the output of the economic process 

into currency, which allows it, as we will further see, to acquire a characteristic (a necessary 

predicate, see below) of alternativeness, of possibility to replace a financing scheme with another 

one, function of the “properness” of such financing schemes, due to various reasons, usually, 

external to the economic process, belonging thus to the economic environment of that process.  

Fifth, we need to evaluate the manner in which the atomic predicates and the composed predicates of the 

“actors” involved in an economic process  (figure 11) become sufficient predicates (atomic or molecular) of 

the sustainable financing source, i.e. elements composing set    
   . Figure 11 shows this generative aspect, 

which is very important methodologically. 
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Figure 11. Generative matrix of the sufficient predicates of the sustainable financial source 

 
NB: By transparency (1) we noted the predicate for the fiscal-budgetary system, and by transparency (2) we 
noted the predicate for the monetary-banking system. 
From the perspective of the predicates of sufficiency external to the financing source, the most “productive” with 
the meaning of the predicate having the broadest impact on the sufficient predicates for financial source 
sustainability is the financial stability, and from the perspective of “collecting” the impact of the predicates of 
sufficiency external to the financing source, the most productive predicate, among the sufficient predicates for 
financial source sustainability is that of continuity. 
Therefore, the set of sufficient predicates for a sustainable financial source is: 

   
    *              +. 

3.2.3. Setting the necessary conditions 
As mentioned before, once the conditions of sufficiency are verified, a financial source becomes a 

sustainable financing source (SFS). At the same time, a sustainable financing source generates several 

predicates (new, or additional necessary predicates) which, added to the predicates of sufficiency, form the 

set of the necessary predicates of the sustainable source of financing. It is therefore important to analyse 

what additional necessary predicates may appear for a sustainable source and which is the logic of this post-

factum generative activity (after the genuine financing source verified the conditions of sufficiency presented 

above
47

. In our opinion – and taking into consideration the conceptual specifications made so far – once a 

                                                           
47 We remind the previous notations: set of the sufficient predicates of a sustainable financing source:    

   , set of the necessary 

predicates of a sustainable financing source:    
   , set of the new (additional) predicates of a sustainable financing source:    

   . 



financial source becomes sustainable (by verifying the predicates of sufficiency from set    
   ), it develops a 

number of four other molecular (composed) predicates of sufficiency. These new predicates (elements of set 

   
   ) are stability, alternativeness, efficiency and expectativeness:  

1. Stability (S): refers to SFS characteristic to damped the shocks generated by the variations from the 

interface between the economic process and the economic environment and to produce own outputs 

within an acceptable margin of variation; 

 manner of generation: combination of the relative autonomy (RA) with continuity (C); 

 logic calculation: ,(  ) ( )-    ; 
  

2. Alternativeness (AL): refers to SFS characteristic to „glide” dynamically and in real time, between 

the atomic elements of its own structure, so that the conversion of the output into currency is not 

endangered by the possible flaws in some monetary sources from the portfolio of the financing 

source; 

 manner of generation: combination of analyticity (A), with intra-system communication (ISC) 

and with redundancy  (R); 

 logic calculation: ,(  )  (   )   -    ; 

3. Efficiency (E): refers to SFS characteristic to minimise the cost of opportunity of the transaction of 

converting the output of the economic process into currency; 

 manner of generation: combination of analyticity (A) with alternativeness (AL); 

 logic calculation: ,( )- (  )  ,( ) (  ) (   )  -   ; 

4. Expectativeness (EX): refers to SFS characteristic to anticipate evolutions in the structure and 

capacity of the monetary sources and even, in the case of the more complex sustainable financing 

sources (such as the analytical ones), to anticipate evolutions concerning the very process to which 

it is assigned; 

 manner of generation: combination of alternativeness (AL) with transparency (T); 

 logic calculation: ,(  ) ( )-  ,(  )  (   )  ( )  ( )-    ; 

Figure 12 shows the diagram describing this generative process. 

 

 
 

Figure 12. Generative design of the new necessary predicates of the sustainable financing source 

Therefore, the set of the necessary predicates of a sustainable financing source is:  

   
       

       
    *              +  *         +  *                        +. 

It is immediately observable that:    
       

   , which was a theoretical condition already mentioned 

previously. 

 

3.2.4. Consolidation and warning in the sustainability of the financing source 
We have shown above the way in which the sufficient predicates of a sustainable financing source generate 

new predicates which add to the sufficient predicates, in order to form the set of the necessary predicates. 

Question is, whether these new necessary predicates (which are not sufficient predicates too) have any 

impact (and of which kind) on the sufficient and necessary predicates
48

. In virtue of the inertial mechanisms 

intrinsic to any economic process (system), it is presumable that the new necessary predicates will “seek” to 

preserve the quality of sustainability of that financial source. We have, therefore, an implicit, “natural” 

mechanism to strengthen sustainability, which prevents the reversal of the financial source (from SFS to FS). 

This element of sustainability of … sustainability is extremely important because it ensures a kind of second 

order sustainability of the analysed financial source. Hence, in terms of management (monitoring the 

sustainability behaviour of the financing source), the degradation of the new four necessary predicates or the 

appearance of vulnerabilities in them, constitutes the first alarm sign concerning the danger of the sustainable 

financing source reversal to the initial state. Within this context, the process (system) manager must set these 

                                                           
48 If we note by     

    the set of the necessary and sufficient conditions (predicates) for a sustainable financial source, it is obvious 

that we have:     
       

       
   . 



new four necessary predicates as “sentinels” for financial source sustainability. A possible control panel of 

the process management must necessarily include these predicates among the indicators which are 

permanently monitored. Therefore, these four predicates play a two-fold role: first (not just in a logic order, 

but also in a chronological one) they consolidate the sustainability of the financial source (the function of 

consolidation) and, second, they signal the appearance of vulnerabilities in the sustainability of the financing 

source (function of warning). In terms of the theory of systems, the first function is a negative feedback, 

while the second one is a negative feed-forward, because both aim to preserve the sustainability of the 

financing source, but from different perspectives: the first function from the perspective of the existing state, 

the second one from the perspective of the future, presumptive state. 

This logic for status-quo preservation, own to any system, natural or social (such as financial source) is of 

great importance for the institutional designers of the sustainable financing source, because the mentioned 

functions (consolidation and warning) must be part of the structural pattern of such source. The structural 

aspect (which, as mentioned previously within the study, is accountable both for the direct switch of the 

financial source,       , and for its reversed switch,       ) must be the methodological and technical 

basis for the design and maintenance of a sustainable financing source. 

Obviously, the new necessary predicates (or the second order predicates, because they are generated by 

sufficient predicates), will act, as any of the two functions, directly on the first order necessary predicates 

(identical, as known, with the sufficient predicates) which generated them and only indirectly, mediated, on 

the other second order necessary predicates. Therefore, the second order necessary predicates will react on 

the first order necessary predicates, both in terms of consolidation, and in terms of warning to vulnerabilities. 

It is interesting to notice that, as it seems, the “sentinels” (second order necessary predicates ) assume the 

role of institutional interface with the economic environment, on the one hand, and with the economic 

process, on the other hand, while the first order necessary predicates  go to the background of interaction 

both with the process, and with the environment. The conclusion is that the predicates ensuring the 

operational sustainability (or the functional sustainability) of the financial source are the second order 

necessary predicates, while the first order necessary predicates (or, which is the same, the sufficient 

predicates) are those providing the structural sustainability of the financial source. 

4. On the logic49 mechanism of the sustainable financial source 

Actually, we are interested to determine, by logic calculation, what we could name the sustainability road
50

. 

Let‟s notice that the sufficient predicates of the sustainable financial source can be obtained, logically, by 

several composed (molecular) routes. Let us describe, to begin with, composed (molecular) paths which yield 

the sufficient predicates (the first order necessary predicates): 

1. Analyticity (A):     . Analyticity is the result of the logic relation of identity, being an intrinsic 

predicate of the financial source; the analyticity of the financial source is said to be self-referential; 

2. Intra-system communication (ISC): (   ) (    
   )     . Intra-system communication is the 

result of the logic conjunction between the intrinsic (built-in) intra-system communication of the 

financial source and the state of consolidation of the monetary-banking system; we say, in this 

case, that intra-system communication is a quasi-self-referential  predicate;
51

 

3. Relative autonomy (RA): (   ) (    
   )    . Relative autonomy is the result of the logic 

conjunction between the competitiveness of the economic process and the state of consolidation of 

the monetary-banking system; 

4. Continuity (C): (   ) (    
  ) (    

  ) (    
 ) (    

   ) (    
   )   . Continuity is the result of 

the logic conjunction between the integration of the economic process, isomorphism of nature of 

the economic resources, the functional isomorphism of the economic resources, the speed 

isomorphism of the financial source, the state of consolidation of the monetary-banking system and 

the level of monetary sterilization performed by the monetary-banking system; 

                                                           
49 In practice, it is, of course, important the institutional mechanism by which a financial source becomes sustainable financial source 

(and maintains as such), but the institutional mechanism relies on the abstract logic mechanism,, which we tried, throughout this 

paper, to reveal. As it is known, the essence of modelling in economy is the generation of the logic model, the instrumental model 

(for instance, the quantitative or institutional one) only testing or calibrating the logic model. 
50 This matter resembles, as finality, with the matter related to the audit mission. In this latter case, an audit trail is determined, which 

refers to the road (succession of the structural or operational links followed by the audit mission) which, once travelled through, 

ensures the minimal risk in the accomplishment of the audit mission objectives. Similarly, we might speak of a sustainability trail 

(list and logic succession of the atomic or molecular predicates related to the financial source – process, resources, environment – 

which generate the sufficient predicates for the sustainable financial source), which is the road which, once travelled through, 

determines a financial source to turn into a sustainable financing source. 
51 In the case of the quasi-self-referential predicates, both the negative feedback and the positive feedback, have much stronger 

effects compared to the effect of these reversed reactions in the case of the non-quasi-self-referential predicates. 



5. Transparency (T): (   
   ) (   

   ) (     
   
) ( )   . Transparency is the result of the logic 

conjunction between the transparency of the fiscal-budgetary system, transparency of the 

monetary-banking system, degree of the current account deficit financing by public foreign debt 

and size of the financial source (dependent, of course, among other, of the dimension of the 

economic process); 

6. Redundancy (R): (    
   ) ( )   . Redundancy is the result of the logic conjunction between 

the state of consolidation of the monetary-banking system and the redundancy of the financial 

source; like the intra-system communication predicate, redundancy is a quasi-self-referential  

predicate.  

Taking into account that we are speaking of sufficient conditions of sustainability of the source of financing, 

we may write: ,( ) (   ) (  ) ( ) ( ) ( )-   . Therefore, this is what we might name the 

sustainability trail for the financial source. 

In terms of quality, the logic of forming the sufficient predicates of the sustainable financing source (and, 

implicitly, the logic of forming the sustainability trail for the financing source) raises the following questions 

that we will try to answer: 

a. The atomic predicates of the economic process, economic resources and economic environment 

have, of course, degrees of actualization (for instance, degree of fiscal dominance, banking 

consolidation, degree of monetary sterilization). Within this context, do the necessary predicates, 

which are logic conjunctions of the mentioned predicates, generate degrees of sustainability? 

 Our answer: no; if we were to accept degrees of sustainability, we would undermine the very 

concept of sustainability. As we have shown in the beginning of the study, sustainability, unlike 

optimization (which is variable in relation with the optimization criterion and with the involved 

restrictions), is a qualitative invariant of the economic process, therefore it cannot have degrees 

of establishment. The logic consequence of this result is that if at least one of the predicates 

which generate the sufficient predicates of the sustainable financial source is not verified, the 

logic formula of the resulting predicate is false (this means that the specific sufficient predicate 

is not generated, therefore, sustainability, in its wholeness, is suspended). Furthermore, it is 

sufficient that at least one of the predicates generating the sufficient predicates of the sustainable 

financial source, be outside the acceptable margin of variation
52

, and the logic formula of the 

resulting predicate is false; 

b. Could the sufficient predicates of the sustainable financial source be generated, not by the logic 

conjunction of the antecedent predicates, but of their logic disjunction? 

 Our answer: no; we propose two arguments in support of our answer: 1) if we would accept the 

logic disjunction, then the quasi-self-referential predicates might become self-referential 

predicates, which would decrease the composition capacity of the impact of the different 

antecedent predicates to generate the sufficient predicates of the sustainable financing source; 

furthermore, it would increase very much the vulnerability of the generated sufficient predicates; 

2) the logic conjunction, unlike the logic disjunction, doesn‟t allow an extremely important 

result, the intersection between the effects of the antecedent predicates, which would lead to a 

structural result, i.e. to a tough nucleus of characteristics of the sufficient predicate thus 

generated. 

Of course, the logic paths describing the full road for the generation of the required financial source 

sustainability might be now developed on the basis of the logic formulations for the generation of the second 

order necessary predicates, combining the generation of the second order necessary predicates, with the 

generation of the first order necessary predicates. We leave these developments to the interested reader. 

5. Empirical sources of financing. Sustainability analysis 

5.1. Drawing the list of the empirical sources of financing  

The empirical (or „historic”) sources of financing are those sources of financing which can be identified 

from two perspectives: 

a. by investigating their reality in the contingent economic and financial world – empirical (actual) 

financing sources; 

b. by investigating their logic possibility in the possible economic and financial world – potential 

(virtual) financing sources. 

                                                           
52 These margins are supposedly „pre-set” either by the practice, or by theory. 



According to the first perspective, we will obtain a list with the financing sources which function at the 

present time, under given conditions (of space, time, institutions etc.), while according to the second 

perspective, we will obtain a list with the financing sources which might function under convenient and 

reasonable conditions of space, time and institutions. Because the second perspective may be, just by itself, 

the object of a separate investigation
53

, we will limit in this study only to the capitalisation of the first 

perspective. 

In order to determine the list of the current financing sources we will first determine the criteria that will help 

”recognize” a source of financing in general. The financing source is an institutional
54

 mechanism which 

transforms any output of an economic process into currency. In order to determine the classes of financial 

sources it is useful to present the classes of outputs of an economic process. 

In our opinion, the output of a generic economic process
55

 can be of the following categories: 

1. output that can be quantified in accounting terms (tangible output) 

1.1. goods 

1.1.1. as result of the specific economic activity 

1.1.2. existing in the patrimony of the system in which the economic process takes place 

1.2. services 

1.2.1. as result of the specific economic activity  

1.2.2. existing in the patrimony of the system in which the economic process takes place  

1.3. works 

1.4. social capital  

2. output that cannot be quantified in accounting terms (intangible output) 

2.1. goodwill 

Let us also mention that, from the perspective of building the “institution” named financing source, some 

outputs overlap, while others, on the contrary, may lead to the construction of several such financing sources. 

For instance, the impact of goods, services and works results in the construction of a single source of 

financing – cash in from sales
56

, while the goodwill may lead to the construction of several financing sources 

– banking credit, issuing bonds. There also are outputs which construct a single source of financing – for 

instance, the social capital which can construct the financing source: issuing shares. 

Therefore, generically, a standard economic process has three aggregate outputs which can lead to distinct 

sources of financing: 

1. goods, services, works; 

2. social capital; 

3. goodwill
57

. 

Let us examine, from the perspective of the contingent economic and financial world, the sources of 

financing which these three classes of outputs can generate (figure 13). 

 

No. Output 

Type of financing 

Internal (self-financing) 
External 

Direct Indirect 

1 Goods 

1. Reinvesting the profit 
2. Sales of assets 

 

2 Services 

3 Works  

4 Social capital   3. Issuing shares  

5 Goodwill 
 

4. Issuing bonds 
5. Banking credit 

6. Leasing 

Figure 13. Classes of financing sources 

                                                           
53 The methodology which might be used here could be similar to the Mendeleev method: all the possible requirements of financing 

are identified, then all the possible capacities of financing are identified, and where there is no correspondent between the 

requirement of financing and capacity of financing, a specific source of financing will presumably appear (logically invented). 
54 We may accept that this mechanism can be both formal (encoded, normed) and informal, without reducing the rigorousness of the 

analysis. 
55 We are only interested in the microeconomic processes here. For instance, we will not investigate the public financing sources 

(which refer to macroeconomic financing). More precisely, will we analyse the private microeconomic sources of financing. 

However, in connection with the sources of financing of the private microeconomic processes, we could investigate both the 

financing at the national level, and the financing on the international markets. 
56 From the point of view of the interest of our study, it is of no relevance whether a good or a service is sold, as the result of the 

specific economic activity, or if assets (goods or services) are sold as such. It is, however, relevant whether financing is done by 

selling final goods and services (reinvesting the profit) or by selling intermediary goods and services (sales of assets). 
57 It would be interesting to analyse (this could be a suggestion for a distinct paper) the role of the public goodwill in the social 

acceptability of the taxation systems (particularly in the case of the fiscal de-relaxing). 



 

Therefore, the three classes of outputs may generate six different classes of financing sources
58

. The most 

“prolific” class of outputs in terms of generated sources of financing, is the goodwill. This is explained both 

by the fact that the economic decisions rely very much on anticipations (and the goodwill does exactly this – 

favourable predictions about the future of the analysed economic process), and by the fact that a market 

economy develops, as the proportion of the foreign sources of financing increases
59

. Within the same 

context, the social capital is the output with the lowest potential of financing sources generation, being the 

basis for the issuing of shares.  

5.2. The sustainability mark of the empirical sources of financing  

We will now analyse the sustainability characteristics of the six financing sources generated by the three 

classes of private microeconomic outputs. Technically, we will evaluate the degree in which each of the six 

financing source verifies the ten sustainability criteria (six sufficient attributes and four new necessary 

attributes). 

Two crucial methodological issues appear in this paragraph: 

a. the issue of determining a threshold criterion below which the sustainability attributes are not 

verified; 

b. the issue of determining a method to aggregate the “quantity” of each sustainability attribute 

verified by a specific financing source, in order to obtain a global aggregated sustainability 

attribute for the analysed source. 

Regarding the first problem, we will first have to make an analysis of the “contribution” of each attribute to 

the global sustainability of the financing source. The evaluation criterion of this contribution is the 

evaluation of two essential characteristics of sustainability in general: a) reproducibility; b) conservativeness. 

The result of the analysis, both for the attributes of sufficiency and for those of necessity, is presented below 

in figure 14. 

 

No. Attribute of sustainability 

Qualitative evaluation for the capacity of: 

Reproducibility Conservativeness 

large reasonable low large reasonable low 

1 Analyticity (A)  x   x  

2 Intra-source communication 
(ISC) 

 x   x  

3 Relative autonomy (RA) x    x  

4 Continuity (C) x   x   

5 Transparency (T)   x   x 

6 Redundancy (R) x    x  

7 Stability (S) x   x   

8 Alternativeness (AL)  x  x   

9 Efficiency (E)  x   x  

10 Expectativeness (EX)  x   x  

 
Figure 14. Qualitative evaluation of the characteristics of reproducibility  

and conservativeness of the attributes of sustainability 

 

We will associate the value of 3 to the evaluation „large”, the value of 2 to the evaluation „reasonable”, and 

the value of 1 to the evaluation „low”; furthermore, we will consider that reproducibility weights about 

61.8%
60

 in providing sustainability, while conservativeness weights about 38.2% in providing 

sustainability
61

. Within this context, we will be able to determine numeric values (therefore quantifications) 

for each of the sustainability attributes of the financial source, as follows (figure 15). 

                                                           
58 We are speaking about classes of financing resources and not simply, about financing sources because each class, in turn, is 

particularised historically. For the time being we are interested in the sustainability behaviour of the financing sources at the class 

level. 
59 Without counting the fact that the same indicator on the level of development of the market economy also is proportional with the 

proportion of the indirect foreign financing within the total foreign financing. This last proportion is strongly institutionally 

dependent on the degree of banking implementation, degree of financial intermediation, degree of regulation of the financial system 

in general. 
60 The reason behind these weights of importance relies on the division of the unit (or of the hundred to hundred) of importance to the 

golden number (1.618), number given by the ratio of any two successive terms (starting with the 17th term) of Fibonacci‟s string  

(                      ). Indeed, if we divide 61.8 by 38.2 we obtain 1.618. 
61 The justification of this „evaluation” can be done on the basis of the following qualitative reasoning: while conservativeness leads, 

in time, to the building up of tensions within the conserved system (due to the “struggle” to dissipate the disturbances aiming to 



 

No. Attribute of sustainability 
Reproducibility Conservativeness 

Quantifier 
Value % Value % 

1  Analyticity (A) 2 0.618 2 0.382 2 

2  Intra-source communication (ISC) 2 0.618 2 0.382 2 

3  Relative autonomy (RA) 3 0.618 2 0.382 2.618 

4  Continuity (C) 3 0.618 3 0.382 3 

5  Transparency (T) 1 0.618 1 0.382 1 

6  Redundancy (R) 3 0.618 2 0.382 2.618 

7  Stability (S) 3 0.618 3 0.382 3 

8  Alternativeness (AL) 2 0.618 3 0.382 2.382 

9  Efficiency (E) 2 0.618 2 0.382 2 

10  Expectativeness (EX) 2 0.618 2 0.382 2 

 
Figure 15. Absolute quantifier of the attributes of sustainability 

 

Figure 16 shows the weight of each sustainability attribute in the evaluation of a financing source: 

 
No. Attribute of sustainability Relative quantifier 

1  Analyticity (A) 0.088 

2  Intra-source communication (ISC) 0.088 

3  Relative autonomy (RA) 0.116 

4  Continuity (C) 0.133 

5  Transparency (T) 0.044 

6  Redundancy (R) 0.116 

7  Stability (S) 0.133 

8  Alternativeness (AL) 0.105 

9  Efficiency (E) 0.088 

10  Expectativeness (EX) 0.088 

 
Figure 16. Relative quantifier of the attributes of sustainability 

 

On this methodological basis we may evaluate any of the six “historical” sources of financing, in order to 

determine a mark of sustainability for each of them. This mark of sustainability will then be used to design 

the sustainable financing portfolio. 

The data are organised as shown in figure 17. For each financing source we will evaluate the degree to which 

it verifies the attributes of sustainability, using the same notations as above: the value of 3 for the „large” 

degree of verification, the value of 2 for the „reasonable” degree of verification, and the value of 1 for the 

„low” degree of verification. The following outcomes result: 

 
No. Source A ISC RA C T R S AL E EX 

1  Reinvestment of the profit 1 1 3 1 2 3 2 3 3 2 

2  Sales of assets 1 1 3 1 3 1 1 1 1 1 

3  Issuing shares 2 2 2 1 2 2 1 1 2 2 

4  Issuing bonds 2 2 3 3 2 2 2 2 2 2 

5  Banking credit 3 3 1 2 2 3 2 3 2 3 

6  Leasing 2 2 2 1 2 2 1 2 2 1 

 
Figure 17. Absolute quantification of the attributes of sustainability of the empirical financing sources 

 

Weighing with the relative quantifiers of the attributes of sustainability determined above, we obtain the 

mark of sustainability of each empirical source of financing (figure 18). 

 

 

 

                                                                                                                                                                                                 
destroy the conservative character), reproducibility presumes a certain flexibility in relation with the disturbances, so that 

reproduction can also occur via small “concessions” for the mentioned disturbances, without compromising the identity of the 

specific source of financing. Furthermore, reproducibility doesn‟t presume any longer the building up of tensions due to changes 

which, in the long run, might compromise this capacity of reproduction (replication). It is very interesting to notice here the 

intervention of a Darwinist aspect in ensuring the reproduction of the financing source (aspect which should be developed from a 

broader perspective on the economic and financial sustainability). 



 

 

No. Source 
Absolute mark of 

sustainability 
Rank 

1  Reinvestment of the profit 2.114 III 

2  Sales of assets 1.319 VI 

3  Issuing shares 1.627 V 

4  Issuing bonds 2.247 II 

5  Banking credit 2.367 I 

6  Leasing 1.644 IV 

 
Figure 18. Mark of sustainability and rank of the empirical financing sources 

Therefore, the order of sustainability of the empirical financing sources, based on the mark of sustainability, 

is (in a decreasing order): 

1. banking credit (indirect external funding); 

2. issuing bonds (direct external funding); 

3. reinvestment of the profit (internal financing – self-financing); 

4. leasing (indirect external funding); 

5. issuing shares (direct external funding); 

6. sales of assets (direct external funding). 

As it can be seen, the banking credit is the most sustainable empirical source of financing, while the sales of 

assets are the least sustainable empirical source of financing. 

5.3. On the sustainable portfolio of financing  

5.3.1. Concept of sustainable portfolio of financing 
After having determined the mark of sustainability of the financing sources, we have now to design a 

sustainable financing portfolio which contains in different “amounts”, different sustainable sources of 

financing, which will give the decision-maker the possibility to choose, function of the actual situation from 

the economic and financial world at a particular moment, an adequate financing package. 

The construction of the sustainable financing portfolio will not rely on consideration of efficient boundary
62

, 

rather on that of sustainable boundary. Within the context, we will be interested by the possibility to 

construct curves of indifference which express the same global degree of sustainability (of the portfolio) for 

different combinations of the sustainable financing sources. 

Before starting the construction of these curves of indifference, we must make some conceptual 

specifications: 

1. The sustainable financing portfolio: it refers to a set of points on the 7-dimensional
63

 plan. 

Actually, we don‟t have a curve of indifference, rather a hyper area of indifference, because a 

specific value of the portfolio sustainability is given by a package of values of the six sustainable 

sources of financing. In conclusion, the sustainable financing portfolio is the assembly (set) of 

points from the mentioned 7-dimensional plan, which express the same global sustainability (of the 

portfolio) for different possible combinations of “amounts” of sustainable financing sources among 

the mentioned six; 

2. The role of prices for the consumer curves of indifference, when the consumer decides the amounts 

of goods necessary to be purchased for the maximization of the total unit, is played in our case by 

the marks of sustainability; 

3. The value of portfolio sustainability is determined not using optimization criteria (maximization or 

minimization), rather on criteria of a mix of reproducibility-conservativeness, as they were set 

(including their relative weights), in the golden ratio; 

4. There is a methodological problem, whether portfolio sustainability should be also determined 

based on criteria of maximization. This issue is very complicated and it requires wider discussion. 

On the one hand, if we accept the determination of the portfolio sustainability border (hyper area) 

based on maximization criteria, and then we undermine the entire philosophical construction on the 

fact that sustainability is opposed to optimization. On the other hand, if we don‟t accept the 

maximization criterion when determining the structure of the sustainable financing sources from 

                                                           
62 As it is known, the standard approaches for portfolio optimization rely on the analysis of the efficient boundary (possibly on the 

analysis of the optimal boundary, such as in the case of the Pareto boundary). 
63 Hence, we cannot have graphical representations of the curves of indifference (of the sustainable boundary), rather analytical 

descriptions. The hyper-area of indifference is 7-dimensional because, a 7th independent variable adds to the six independent 

variables, expressing the sustainability value of the sustainable financing portfolio. 



the portfolio, we give up one of the most powerful operational tools at hand. Within this context, 

we will say that since the sustainable financing sources are qualified as sustainable only with 

generic character, since they have different marks of sustainability, we may accept the idea that 

some financing sources are more sustainable than others. In other words, we may accept the idea 

that sustainability is susceptible to have degrees. The existence the degrees of sustainability 

justifies logically the acceptance of the idea of „the most sustainable‟. We can further infer on the 

justification of the concept of „the most sustainable‟. Then, if we accept the existence of „the most 

sustainable‟, we may also accept the operational instrument to determine it by putting the condition 

of extremisation (in our case, of maximization). Actually, putting the condition of sustainability of 

the financing source (which lead to the determination of the mark of sustainability for each 

financing source) already eliminated, incipiently, optimization (in terms of efficiency, yield, of the 

feedback in general), so that resuming the concept of optimization at operational level doesn‟t 

wrack philosophically the concept of sustainability, being just a technique at hand which can be 

used to identify effective solutions
64

. Otherwise said, we are seeing the methodology of 

optimization (in our case, maximization) only from the perspective of the efficiency of the decision 

to obtain a sustainable financing portfolio; 

5. Another problem is that of the possible restrictions to the maximization of the sustainability mark 

of the financing portfolio. In the case of the theory of consumption, as it is known, the fundamental 

restriction was consumer‟s budget (as sum of the price  amount calculations). Could we have 

something similar in the case of maximizing the sustainability mark of the financing portfolio? In 

our opinion here too, we have a restriction given by the fact that the utilization of a specific 

sustainable financing source comes to a cost: the cost of drawing that financing (for instance, the 

active banking interest rate in the case of a banking credit, or the expenditure incurred to issue 

securities, plus other costs required by the market, etc.). It results that we have an equivalent of the 

consumer‟s budget (price of acquisition of the sustainable financing source from the sustainable 

financing portfolio multiplied by the purchased “amount” from each such sustainable fin acing 

source); 

6. Within the context, we propose to use a Lagrange-type optimization function which maximizes the 

mark of sustainability of the financing portfolio, while using the restriction proposed above. 

 

5.3.2. Methodological proposal to construct a sustainable financing portfolio 
Based on the above observations, we made develop the following formalization: 

 Notations: 

- : „amount” of the sustainable financing source „i” included in the „optimal” sustainable 

portfolio; 

- : “purchase price” of the sustainable financing source „i” from the sustainable financing 

portfolio
65

; 

- : mark of sustainability of the sustainable financing source „i”; 

- : budget (exogenous) allocated to construct the sustainable portfolio of financing sources; 

-    : sustainable financing portfolio; 

- : mark of sustainability of the sustainable financing portfolio
66

; 

- : Lagrange multiplier of the sustainability of the financing portfolio
67

; 

 Formal equations: 

- Restriction of the optimising model: ; 

- Target function 
68

:      (                 )  
∏ (     )
 
   

∑ (     )
 
   

; 

                                                           
64 There is a need, though, to identify methods, criteria and concepts which to replace the technique based on efficiency boundaries, 

with methods, criteria and concepts which must focus on the technique based on sustainability boundaries, explicitly, not implicitly. 

It is not unconceivable that the economic science returns its debt to mathematics, just through these new operational constructs which 

might actually be a contribution to the development of the mathematical calculations. 
65 This price has the significance of a transaction cost. 
66 Which, according to the convention agreed above, will be maximised. 
67 The Lagrange multiplier shows with how many units will the value of the sustainability mark of the portfolio of financial assets 

modify when the budget allocated to construct the sustainable portfolio of financial assets changes with one unit. 
68 It may be easily demonstrated that such a function is decreasing and convex (its Hessian matrix is positively defined). These 

mathematical characteristics describe the qualitative hypotheses regarding a hyper-area of indifference. 
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- The optimisation function (Lagrange) will have the following analytical form: 

max; 

 Economic significance of the Lagrange multiplier: 

- Conditions of maximisation:  for , thus: 

, , 

where , meaning it is the marginal mark of sustainability of the financing portfolio; 

- Since, it is obviously that for the given , , it results that a variation of the 

mark of sustainability of the financing portfolio, dSFP, will be written as: 

; 

as , we obtain: , 

hence the significance of  is: ; 

 Optimal solution of the model: 

- It is given by the tangency point between the hyper area of the budget (a concave hyper area) 

and the hyper area of the sustainable financing portfolio (a convex hyper area) 

- The system of equations that leads to the optimal solution is: 

, 

which is: , 

if we differentiate completely the second equation (B is given therefore it can be assimilated to a constant), 

we obtain:  

, hence:  for  i ≠ j 

On the other hand, from the equation of the hyper area of indifference it results:  

, for 
 
i ≠ j. 

Combining the two results (actually eliminating between the two results the expression

i

j

dx

dx
), we obtain the 

mathematical condition of the sustainable financing portfolio which achieves the optimal decision under the 

given budgetary conditions:  

, 

hence: 

, 

with the following notations: 

    max,,,,, 
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: relative cost of financing through sustainable sources of financing „i”, and „j”, respectively; 

: relative mark of sustainability of the sustainable sources of financing „i”, and „j”, respectively. 

Therefore, will we obtain a sustainable financing portfolio (optimal in terms of the budget allocated for the 

input costs of the sustainable financing sources within the financing portfolio) when the following 

mathematical condition will be accomplished for all the specific sustainable financing sources: the ratio of 

the marginal mark of sustainability of the financing portfolio to any two sustainable financing sources is 

equal with the ratio of the relative price of opportunity to the relative mark of sustainability of the two 

sustainable financing sources. 

If we note iii
m  , where i

 , which we call adjusted marginal mark of sustainability, represents the 

marginal mark of sustainability of the sustainable financing portfolio related to the sustainable financing 

source „i”, corrected by multiplication with the mark of sustainability of the sustainable financing source „i”, 

than we can make the following statements 

a. The ratio of the two adjusted marginal marks of sustainability of the financing portfolio (marginal 

marks of sustainability determined in relation to two any sustainable financing sources) is the very 

marginal rate of substitution between the two sustainable financing sources, so that the mark of 

sustainability of the sustainable financing portfolio doesn‟t change (in other words, so that the 

decision of formation of the sustainable financing portfolio remains on the hyper area of 

sustainability) 

b. Although the marks of sustainability associated to each sustainable financing source were 

considered to be constant, they can change due to the modification of the financial structure of the 

market; the model can therefore be complicated further, particularly for the cases of prognosis, 

considering that the marks of sustainability of the sustainable financing sources are, in turn, 

variable. The same reasoning can be done for the purchasing costs of the sustainable financing 

sources, susceptible to join the formation of the sustainable financing portfolio. 

 

5.3.3. Qualitative analysis for a portfolio of dimension 3 
To enable us observing the variable character of the budget, of the input price of the sustainable financing 

sources within the sustainable financing portfolio, and of the mark of sustainability of the sustainable 

financing sources, we will make an analysis for two given financing sources, „i”, and „j”, having the 

purchasing prices „ti”, and „tj”, the marks of sustainability „mi”, and „mj” and the total budget B. 

I. Variation of the budget (B) allocated for the construction of the sustainable financing portfolio 

We will suppose that budget B is variable and the purchasing prices of the sustainable financing sources and 

of the marks of sustainability of these financing sources remain constant 

The equation of the initial budget will be: , hence: . As ti and tj are 

constant, the graphic representation of the budget will be a straight line with negative slope (with the size 

ti/tj) and with the free term B/tj.  

The curve of indifference of the mark of sustainability of the sustainable financing portfolio will be 

decreasing and convex. 

The optimum of the sustainable financing portfolio will be obtained in all points of tangency between the 

straight line of the variable budget and the different curves of indifference (parallel between them
69

). Joining 

all these points of optimum we will obtain the path of the sustainable financing portfolio for different values 

of the budget allocated for the construction of the sustainable financing portfolio, as shown in figure 19. 

 

                                                           
69 As it can be easily demonstrated, two curves of indifference can never intersect. As we are in the Euclidian space, it results that 

any two curves of indifference are parallel between them. 
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Figure 19. Path of the sustainable financing portfolio for a variable budget 

 

II.  Variation of the purchasing price (t) of the sustainable financing sources 

If we consider as given the size of the budget and the level of the marks of sustainability of the sustainable 

financing sources and if we consider that we have variations of the purchasing price of the sustainable 

financing sources that will form the sustainable financing portfolio, then we obtain the two known effects, 

the effect of income and the effect of substitution. To simplify the graphic representation of these effects, we 

will suppose (without affecting the general character of the demonstration) that the purchasing price of the 

sustainable financing source „j” remains constant (that is, 
j

t = constant) and that only the purchasing price of 

the other sustainable financing source „i”, i
t  varies (for instance, we will suppose that this cost decreases). 

Taking into account the equation of the budget for the construction of the sustainable financing portfolio, 

, it results that for a constant B and for a constant tj, the free term of the straight line 

representing the budget will remain fixed. What changes is the slope of the straight line representing the 

budget (i.e. ti/tj ratio). In order to maintain the slope of the initial budget, a line of budget is plotted parallel 

with the initial line of budget (this signifies the return to the relative initial purchasing price of the two 

sustainable financing sources) and tangent to the initial curve of indifference. This enables us to identify the 

two remarkable effects of the variation of the purchasing price of the sustainable financing source „i”, 

namely the effect of substitution and the effect of income (figure 20). 

 

 
Figure 20. Effect of income and effect of substitution for the decrease of the purchasing price for the financing source 

„i” 
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III. Variation of the mark of sustainability (m) of the sustainable financing sources 

If so far we had changes in the budget allocates for the construction of the sustainable financing portfolio 

(either by the direct variation of the size of the budget, or by the variation of its slope caused by the variation 

of the purchasing price of the sustainable financing sources), this time we will have changes of the curve of 

indifference 

Let us resume the equation that describes the curve of indifference of the two sustainable financing sources, 

„i” and „j”: . If we suppose that the relative mark of sustainability of the two sustainable 

financing sources decreases, that is , and , it results then that the marginal rate of 

substitution between the two sustainable financing sources decreases. This means that the same size of 

decrease of the “amount” of the sustainable source „i” will need a smaller increment (than at the initial 

moment) of the increase of the “amount” of the sustainable source „j” so that the mark of sustainability of the 

sustainable financing portfolio is preserved. 

Figure 21 shows this situation. 

 

 
Figure 21. Effect of the variation of the relative mark of sustainability of the sustainable financing sources „i”, and „j” 

 

It can be noticed that the variation of the relative mark of sustainability of the sustainable financing sources 

„i” and „j” is equivalent to the simultaneous variation of the purchasing price of these two financing sources. 

This result is very important because it allows a neutral behaviour of the decision maker interested to 

construct a sustainable financing portfolio: if the evaluation of the marks of sustainability changes, he/she 

can counteract this by negotiating an adequate variation of the purchasing price of the two sustainable 

financing sources
70

. 

6. Final remarks 

The sustainable development (growth) is a novel and radical challenge for the human society at the 

beginning of the third millennium. The basic problem of the sustainable development is, undoubtedly, the 

problem of the natural resources (the natural environment), their preservation (or, more precisely, their 

regeneration as they are consumed by the economic activity) so that the future generations are not affected in 

terms of the economic potential. Next to the basic problem, there is an operational problem too: financing the 

                                                           
70 We believe that would this conclusion be developed further up to the final consequences, we might reach a result of neutrality 

absolutely similar to that obtained by Miller-Modigliani and, very interesting, also concerning financing designs, but on a higher 

paradigm than the one used by the two scientists, namely on the paradigm of sustainability (Miller-Modigliani had considered the 

paradigm of optimality). 
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sustainable economic activity
71

, more precisely, the problem of the sources of financial resources. We can 

either approach the financial source in terms of the sustainable economic activity (identification of the 

sources which support the sustainable economic activity), or approach the sustainable financial sources as 

such. We considered the second option to be more adequate, particularly since it included, largely, the 

aspects of the first approach. 

The actors „playing” in the perspective of the sustainable economic activity are: the economic process itself 

(like black-box, somehow) the economic resources (the production factors generated by the economic 

resources), the economic environment, the natural environment bearing the direct impact of the human action 

and the whole natural environment. The study identified first the sustainability characteristics of these 

“actors” and then determined the sustainability characteristics of the financial source. Second, we showed 

that the financial source actually is an institutional device which converts the output of an economic process 

into currency. Furthermore, the “location” of the financial source was proposed at the interface between the 

economic process and the economic environment. All these results yielded methodological systematizations 

concerning the economic resources, the place of the financial resource within the economic resources, some 

principles of the economic resources sustainability. As the sustainability of the economic process is 

concerned, we felt it necessary to use the known entropic model of the economic process, which explains 

extremely clear the sustainability conditions (even though it is a sustainability which tends asymptotically 

towards the thermodynamic balance) at the level of the global natural environment (or, in case of the current 

human society, at the sublunary level). 

All this lead, eventually, to the determination of the sufficient conditions of a sustainable financial source 

(those conditions which, in their completeness, enable a financial source to turn into a sustainable financial 

source). These conditions, named using a language of formal logic, sufficient predicates for the sustainable 

financing source generate, after being verified by a random financial source, new necessary predicates of the 

sustainable financing source. At this moment, an interesting and most important phenomenon occurs: the 

necessary predicates which were generated objectively by the sufficient predicates (which we named first 

order necessary predicates) generate second order necessary predicates. Both the six sufficient predicates 

(analyticity, intra-system communication, relative autonomy, continuity, transparency and redundancy), and 

the four second order necessary predicates (stability, alternativeness, efficiency and expectativeness) are 

derived logically (including in the language of the formal logic), which provides a necessary rigorousness to 

a study wanting to be a fundamental study of the bases of financing sources sustainability.  

The study determined thus, the „Decalogue” of the necessary conditions which a sustainable financing 

source must accomplish, in an extremely general abstract manner. This will allow, of course, any particular 

analysis, by the mere materialization of the logic predicates to the actual case that was considered (either a 

microeconomic financing source, or the state budget, or the current account balance). 

The following conclusions can be retained from the analysis of the empirical financing sources:  

a. the empirical financing sources are the reflexion of the classes of outputs of the microeconomic 

entities; 

b. the empirical financing sources are susceptible of evaluation for their specific mark of 

sustainability; 

c. mark of sustainability relies on the two categories of general attributes which refer to sustainability: 

reproducibility and conservativeness; 

d. degrees of sustainability can be accepted, so that we can speak of a mark of sustainability of the 

financing portfolio as methodological aggregate of the marks of sustainability of the financing 

sources composing that portfolio; 

e. the structure of the portfolio of sustainable financing sources can be optimized using the classical 

criteria of optimality (for instance, as it was done in the study, using a Lagrange function); 

f. the fundamental restriction in the determination of the sustainable portfolio of financing sources is 

the budget which the decision-maker is willing to allocate for the construction of the portfolio 

(purchasing price of the sustainable financing sources from the portfolio). 

The study also reveals conclusions that may be important for potential further developments: 

 the hyper area (in the 7-dimensional space) of indifference of the sustainable financing portfolio is 

convex and decreasing in relation with all the independent variables; 

                                                           
71 Arrived at the end of our study, it seems to us that not even the concepts of sustainable development or growth are not adequate, 

because it is possible that the logic of sustainability leads us not to economic growth, rather to economic decrease. We consider that 

the correlate of the term of sustainable must be the economic process or, using a more general term, the economic activity. We opine 

thus for the syntagm durable economic activity (DEA) as syntagm adequate for the matters approached in this study. Obviously, 

sustainable economic activity (SEA) would suit even better. This latter expression exceeds even the syntagm proposed within the 

study „durable evolution”, because it denotes not just economic processes, but any human action which has economic significance, 

choosing thus between options on the basis of the cost of opportunity. 



 the optimal point of the sustainable financing portfolio is given by the point of tangency between 

the hyper area of indifference and the budgetary hyper area; 

 the variations of the decision-maker‟s budget (at constant purchasing prices of the sustainable 

financing sources, at constant sustainability marks of these sources) describe the path of the 

sustainable financing portfolio; 

 the variation of the purchasing prices of the sustainable financing sources (at constant budget, at 

constant sustainability marks of these sustainable financing sources) generate the two known 

effects (of substitutions and of income);  

 the variation of the marks of sustainability of the sustainable financing sources (at constant budget, 

at constant purchasing prices of the sustainable financing sources) is equivalent, methodologically, 

with the simultaneous variation of the purchasing prices of the sustainable financing sources; 

 it is necessary, both theoretically and methodologically, to seek replacing the optimization of the 

portfolio of sustainable financing sources by analytical criteria and methods relying exclusively on 

the concept of sustainability (the boundary of the indifferent sustainability must also be generated 

on sustainability criteria, not on criteria of efficiency, as it was done in this study). 

Notes, comments and references 

[1]: This “putting between brackets” is necessary due to reasons pertaining to the objective of our study, but 

by no means, the sustainability of the process of transforming the inputs into the outputs of a system, lacks 

importance for the study of sustainability of that particular process. Consider, for instance, the technological 

innovation which may “save” the sustainability of some resources by decreasing their rate of consumption, 

or their artificial regeneration. However, from the point of view of the sustainability, the technological 

innovation is merely one of the relevant categories of innovation: of at least similar importance are the 

institutional, cultural, managerial etc. innovations. Therefore, the black-box used to describe a process  

actually is, itself, of a complexity difficultly to quantify. Nevertheless, we will still consider this perspective 

within this study. 

[2]: Let us notice, immediately, the logic consequence of this conclusion: all the other economic resources  

from an economic process (system) can be expressed in terms of the financial resource. It is established that 

both at the microeconomic level, and at the macroeconomic level, the financial value (we will limit here to 

the patrimony value, not to the market value) on an economic entity (a company, for instance) is given by the 

monetary of the entire economic assets (more precisely, of the own capital). There are numerous attempts to 

approach the non-economic phenomena in economic manner (see the books of Gary Becker, particularly 

Human behaviour. An economic approach, ALL Press, Bucharest, 1994) or the attempts of monetary 

quantification  of any human or social action. Without denying a certain pragmatic importance of these 

approaches, we consider, nevertheless, that their methodological claims (not to speak of the theoretical ones) 

are, obviously, much exaggerated, and may even direct the methodological research on a false track with no 

useful finality. 

[3]: The fact that the financial resource is generated by all types of capital  doesn‟t mean, simplifying things 

somehow, that any type of capital is expressible as capital and that it is possible to acquire it in exchange for 

the financial resource. As the reader will notice, the generic capital plays here the role of potential economic 

resource, which means that it will become an actual economic resource only through the financial 

counterpart. Therefore, the financial resource seems to play the role of a factor of actualization (not in the 

actuarial meaning of the term, obviously) for the capital of any kind, as economic resource. 

[4]: The idea of self-sustainability of the area from the natural environment which is beyond the direct impact, 

for a predictable time frame, of the human action, is worth supporting
72

. Here are some arguments: 1) the natural 

environment has, by definition, principles of dissolving (neutralizing) the disturbances affecting its long-term 

balance
73

; 2) in absence of the non-human dissipative systems, the natural environment still verifies such 

principles of self-sustainability ; 3) the appearance of the human dissipative systems generates, both within the 

                                                           
72 We are purposely ignoring the fact that the inexistence of the economic environment and of the area of direct impact of the human 

action on the natural environment accelerates the increase of entropy within the entire natural environment. We may accept, however, 

the idea that even for a higher speed of the global entropy increase (at the level of the Universe), the Universe, as a whole, will be in 

thermodynamic balance (or very close to it) because of the extremely small proportion of the environment in which human 

dissipative systems act. 
73 This feature has a special character, in the logic meaning, if we take into consideration the fact that, in the absence of the 

dissipative processes (systems), the natural environment follows the law of the minimal production of entropy. In opposition with the 

processes (systems) which are far from equilibrium – the dissipative processes (systems) – the natural environment could be 

considered as a process (system) close to equilibrium. If the non-human dissipative systems would not exist, the natural world would 

probably be in thermodynamic balance (it is noteworthy that the non-human dissipative systems are perfectly integrated within the 

processness of the natural environment – we have here a reflexion of the anthropic principle, with an extension of application).  



economic environment, and in the area of direct impact on the natural environment, disturbances which can no 

longer be dissolved by the natural environment by itself
74

, hence, both in the economic environment (part of the 

natural environment, as shown), and in the area of direct impact on the natural environment, sustainabilization 

principles generated by the very human dissipative systems, need to function; 4) however, beyond the area of 

direct impact of the human action on the natural environment, the latter manages to maintain sustainability, using 

own principles, because the human impact is diluted due to the huge area of the whole natural environment, 

compared to the area occupied by the economic impact and to the area of direct impact on the natural 

environment.  

[5]: For an analytical discussion on the dissipative systems (structures), see Ilya Prigogine, and Isabelle Stengers, 

New Alliance – Metamorphosis of science, Political Press, Bucharest, 1984, particularly Chapter V. 

[6]: See the crucial book by Nicholas Georgescu-Roegen, Law of entropy and the economic process, Expert 

Press, Bucharest, 1996 (Collection of the National Bank of Romania), particularly Chapters VI, VIII, X and XI. 

[7]: Let us notice here, the areas of admissible negative numeric gap (where the process increases even if the 

numeric rate decreases), the areas of positive gap (where the increase of the process is obvious) and of 

inadmissible negative numeric gap (where the process decreases) (figure 22). The area described by the 

admissible negative gap is similar, in terms of significance, to the phenomenon of deflation from the 

monetary area.  

 

 
Figure 22. Areas of admissible and inadmissible positive and negative gap in the  

relative real growth of an economic process 

 

It is obvious that in the case of the processes (systems) in which the quantification  variables are not 

implicitly deflated, they have to be deflated, which leads to the more general relation between the nominal 

rates of process variation between two time intervals: . 

Here, „i” stands for the inflation/deflation coefficients, and   is a coefficient ensuring the intensional 

homogeneity in time. 

                                                           
74 This impossibility is due to the fact that although the proportion of the economic environment and of the area of direct impact on 

the natural environment within the entire natural environment, is almost infinitesimal, just because of this small proportion, because 

of the extremely high speed of local disturbances accumulation, the rate of absorption (dissolving, neutralization) of these 

disturbances by the natural environment is exceeded. 
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[8]: Of course, the isomorphism of speed depends decisively on the fact that the cybernetic self-regulation of 

the economic process id mono-cycle or multi-cycle. It is obvious that, in the case of the multi-cycle self-

regulation, there is a lag between the input from a specific economic resource  and the „recovery” of this 

economic resource  (lag which exceeds the “natural” lag generated by the usual exploitation cycle in any 

generic economic process). If we note with  the operational lag of the mono-cycle process (generated, as 

mentioned, by the exploitation cycle of the process), with  the lag generated by the fact that the „recovery” 

of the analysed economic resource is done indirectly, along a string of processes linked operationally, and with 

 the number of such processes, then we can write: , where  is the average operational 

lag of the linked k processes so that the economic resource which is input in process 1 is output in process k. 

[9]: Let us note with  a function of production with technical progress incorporated into the 

capital  (K is the capital, and L is the labour force; the output is expressed in terms of currency). Suppose that 

the technical automation allows the substitution of the labour force L by capital K. The minimal condition to 

accept this substitution is that the production remains at least constant, which means that we should have a 

decision on the curve of indifference of F (K, L). The mathematical condition is therefore: 

. This comes to: , where  is the marginal rate of 

substitution between the capital and the work (with how many units must the capital vary when the labour 

force varies, in the reversed direction, by one unit, so that production remains constant) and  is the 

marginal productivity of factor „i”. It can be noticed that  (because, by definition, ). The 

graphical condition is shown in figure 23. 

 

Figure 23. Substitution between K and L on the curve of indifference 

 

[10]: For details on the anthropic principle, see Stephen Hawking, The Universe into a nutshell, Humanitas, 

Bucharest, 2004. 

[11]: Of course, the problem can be approached in more general terms, in terms of the degree of proximity of the 

economic environment in relation with the economic process. If we note with   the „distance” of the economic 

process from the economic environment which produces a specific input, say, input  , then we may say that the 

degree of proximity of the process to its environment, from the perspective of this input – we will not this with  -
proximity – will be    . If, on the other hand, we note with   „the distance of the economic process from the 

economic environment to which the same output  75
 sends us, then we may say that the degree of proximity of the 

process to its environment from the perspective of this output – we will not this with  -proximityk – will be    . 

                                                           
75 We have here the verification of one of the conditions of sustainability  – the isomorphism of nature. 
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Therefore, the immediate economic environment of the process, from the perspective of the economic resource k 

(which verifies the isomorphism of nature between the input and the output) will be that environment in which 
76

, which means we have the two proximities (at the input and at the output) of the forms: , . Of 

course, formalization can go on in this domain (including by developing matrices of connexion which describes 

all i-proximities and all o-proximities). Furthermore, it would be interesting, here, to develop the idea of 

determining an average i-proximity, and an average o-proximity of the process (related to all inputs and outputs) 

and, even more interesting, would be to determine an absolute proximity (relative, concomitantly to i-proximity 

and to  -proximity of the same economic resources). These developments, which can be imported and used to set 

the grounds for a formal logic calculation (T-calculation or df-calculation
77

) of the economic processes‟ 

sustainability, are not, however, the object of our study. 
[12]: As already shown, the economic resources are of the following types: a) material resources - MtR; b) 

human resources - HR; c) managerial resources - MR; d) information resources - IR; e) financial resources – 

FR; f) formal (normative) resources - NR
78

. These resources do not have, however, very distinct boundaries 

between them. The overlapping significances and roles are shown in figure 24. 

 
 MtR HR MR IR FR NR 

MtR       

HR   x    

MR  x  x  x 

IR   x  x x 

FR    x   

NR   x x   

 

Figure 24. Overlapping significances and roles between the economic resources 

 

Synoptically, the situation looks as in figure 25: 

 

 
 

Figure 25. General diagram of the economic resources 

 

[13]: In the case of the human resource, things are more nuanced because the human resource is the only 

economic resource  susceptible of improvement by utilization (through the learning capacity of the humans 

and of the social group in which it acts). This particularity is notorious because in terms of the implicit cost 

of unemployment: decrease of qualifications and of the potential professional performance of the 

unemployed, decrease generated by the underutilization or non-utilization, for a longer period of time, of that 

human resource. This particularity, no doubt important in other contexts, will be ignored, nevertheless, here. 

                                                           
76 We might ask, why give value 1 for the case of the immediate proximity of the environment, and not the value 0 for it. The 

explanation is simple: in most economic processes there is self-consumption: the output of the process (or part of it) is reintroduced 

into the process  as input. For these situations we preserved the value 0 (in order to allow a complete logic formalization, if such 

abstract analysis is to be made): therefore, the case of self-consumption will be described from the perspective of the degree of 

proximity of the economic environment, as follows: for  -proximity,    , and for  -proximity,    . 
77 By df-calculation we understand the propositional calculation about the intervention of the actional subject („d” from to do – and 

„f” from to forbear). 
78 The formal resources refer to the normative aspects concerning the economic process (system). Obviously, these normative aspects 

can be both of external origin (general legislation) and of internal; origin (regulations, procedures etc., generated by the own 

management). 
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[14]: We also give up the difference (which is very important, in its own way) between the economic 

resources  and the factors of production: the factors of production are those economic resources which 

crossed the entry barriers into the economic circuit (the established barriers: technological, economic, 

ecologic, juridical and moral). Therefore, we will consider that the economic resources and the production 

factors overlap conceptually (they have the same denotation). 

[15]: Obviously, we make abstraction of the case of corruption (or, of the more... benign, case of the lobby), 

in which the financial resource can also be converted in... formal resources. 

[16]: Praxiologically, any human action (individual or social) can be described in the following terms: a) the 

action has four basic components: 1) the physical (or ontological) component; 2) the cognitive-informational 

component (it seems, though, that the action is prior to knowledge); 3) the normative-axiological and 

institutional component; 4) the psycho-motivational component; b) the action can be defined, alternatively: 1) a 

system exerts influence over another system; 2) transformation induced in the environment by a biological being, 

by which a necessity is accomplished; 3) mediated teleological behaviour, yielding values. 

[17]: In the most general way, although a little bit forced, the financial resource might be considered, 

praxiologically, as means for all the other economic resources. The means – as category – defines in a very 

general way, the entity (material or institutional-organisational) through which the subject of action (the agent) 

transmits its intention (as impulse, energy, direction etc.) towards the object of action. The means can be of three 

categories: a) tool (in the most general meaning, for instance, any type of physical capital), b) institution (for 

instance, the norms)
79

 and c) way or modality (for instance, management). 

[18]: The spatial extension of an economic process (both in terms of i-proximity, and of o-proximity) must be 

done from an economic perspective, not from the physical perspective of the space. For a detailed discussion, 

with arguments, on the economic space, see Emil Dinga,  The inertial phenomenon within the economic process, 

Economic Press, Bucharest, 2001), particularly Chapter 2, paragraph 2.1, and Ilya Prigogine and Isabelle 

Stengers, The new alliance – Metamorphosis of science, Political Press, Bucharest, 1984, particularly Chapter 

IX. Interesting suggestions may also be found, within the context, in Nicholas Georgescu-Roegen, The law of 

entropy and the economic process, Expert Press, Bucharest, 1996 (Collection of the National Bank‟s Library), 

particularly Chapter IX. 

[19]: A synoptic image of the „place” of the financial resource in relation with the economic process and 

with the economic environment of that process, can be seen in figure 26. 

 

 
 

Figure 26. Generation of the financial source at the interface between the process and the environment 

 

[20]: For a detailed and refined discussion on the relation between parts and the whole, see Karl Popper,  

Logic of research, Scientific and Encyclopaedic Press, Bucharest, 1981. 

[21]: It is not lacking interest to specify, here, that many elaborated studies approaching the sustainability of 

growth and development, focus on the aspects of production and consumption, some of them recommending 

explicitly the reduction of the global economic growth, on the medium and long-term, with the purpose to 

preserve this sustainability. 

                                                           
79 Included here is the organisation, for instance a company. 


