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Abstract 

 A focus on the interrelation between entry-exit decisions, learning and news 
highlights generic mechanisms, which characterize how evolutionary economic processes 
impact international trade and investment performance, while highlighting an array of 
potential applications.  A hidden generic, asset portfolio reallocation problem is identified 
on the basis of a proposed continuous-time interpretation of the distinction between fixed 
and sunk costs.  A more general analysis of the trade theorem, proposed by Owen and Ulph 
(2002), highlights a unique correspondence between ex post configurations of fixed and 
sunk costs and distinctive trade and other regimes, arising from integration, technology 
and other forms of news shocks.  “Pure news” and “endogenous systemic sunk costs” are 
shown to be critical analytical tools for identifying threshold conditions, which depend on 
the composition of costs, while determining asset switching behavior and associated 
learning processes.  Simultaneous market entry and exiting responses to news mirror, at a 
more general level, asset commitment, decommitment and staying decisions triggered by 
different forms of news and associated learning processes.  A key consideration is the role 
of continuous feedback mechanisms, and associated externalities, linking agents’ micro 
investment decisions to perceived and realized changes in their macroeconomic 
environments.  Applications to trade theory include a critical role for vintage effects in 
explaining the international contestability of markets for durable products, characterizing 
behavioral adaptations to international environments, and the determination of foreign 
market entry modes - notably, exporting and/or foreign direct investment.  
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"Understanding fosters application."  Robert F. Owen, January 2015 
 

Section I:  Introduction 

 Much of the analysis in not just international economics, but in 
economics, as a whole, can be characterized as not just lacking evolutionary 
foundations, but also entailing relatively weak and incoherent links between 
microeconomic optimization problems and macroeconomic adjustment 
processes. 

The focus of the current research is on the interrelation between entry-
exit decisions, learning and news highlights generic mechanisms, which 
characterize how evolutionary economic processes impact international trade 
and investment performance, while highlighting an array of potential 
applications.  A hidden generic, asset portfolio reallocation problem is 
identified on the basis of a proposed continuous-time interpretation of the 
distinction between fixed and sunk costs.  A more general analysis of the trade 
theorem, proposed by Owen and Ulph (2002), highlights a unique 
correspondence between ex post configurations of fixed and sunk costs and 
distinctive trade and other regimes, arising from integration, technology and 
other forms of news shocks.  “Pure news” and “endogenous systemic sunk 
costs” are shown to be critical analytical tools for identifying threshold 
conditions, which depend on the composition of costs, while determining asset 
switching behavior and associated learning processes.  Simultaneous market 
entry and exiting responses to news mirror, at a more general level, asset 
commitment, decommitment and staying decisions triggered by different 
forms of news and associated learning processes.  A key consideration is the 
role of continuous feedback mechanisms, and associated externalities, linking 
agents’ micro investment decisions to perceived and realized changes in their 
macroeconomic environments.  Applications to trade theory include a critical 
role for vintage effects in explaining the international contestability of 
markets for durable products, characterizing behavioral adaptations to 
international environments, and the determination of foreign market entry 
modes - notably, exporting and/or foreign direct investment. 



 

…………. 

The rest of this paper is structured as follows.  In Section II the basic 
modelling analysis starts with an overview of the central methodological 
approach and findings proposed in the trade theorem formulated by Owen 
and Ulph (2002).  Section III then presents an overview of central insights 
resulting from a more abstract interpretation of different findings and 
methodological approaches elaborated in the trade theorem.  In Section IV 
the analysis is further refined in terms of a series of propositions for revising 
existing economic theory.  Section V then offers a practical analysis of a 
number of features of the analysis in terms of a consideration of the 
determinants of I-phone 6 diffusion.   A concluding section briefly summarizes 
certain salient findings and insights, while identifying directions for further 
inquiry. 

 

 
Section II:  The Basic Modelling Framework:  An Overview of the Owen-
Ulph Trade Theorem 

The Owen-Ulph trade theorem (RIE, 2002) points to a central 
identification problem in economics, arising from the impact of “pure news” 
on the simultaneous entry, exiting and staying decisions of firms.  The specific 
form of the news is an integration shock, such that variable trading costs, 
which were previously infinitely high, instantaneously fall to zero (as a result, 
for example, to coordinate, unforeseen strategy governments strategies).  The 
resulting impact balloon of multiple equilibria is uniquely determined by the 
underlying structure of fixed and sunk costs.1  Distinctive sets of regime-
specific structural equations, along with associated inequality conditions, are 
shown to emerge, while corresponding to different evolving populations of 
agents.  The simultaneous entry, exit and staying decisions are determined by 
threshold effects uniquely specified by the composition of fixed and sunk 
costs, where future fixed costs are no longer incurred by exiting firms, 
                                                           
1 While the formal demonstration only considers the effects of “pure news” on the impact balloon of equilibria, it 
follows from continuity that different degrees of anticipated integration shocks have relatively analogous effects, 
though with different threshold levels, to relative to the case of pure news, where the latter state entails events which 
are outside bonded rationality at the level of individuals and a society, as a whole.  



whereas sunk costs must be borne were they to exit, but do not enter into the 
immediate staying conditions for incumbent firms.  

(*****IN PROCESS****) 

  



Section III:  A General Overview of Research Relating to the “Evolutionary 
Foundations of Economic Analysis”  

 
 

Existing concerns regarding potential failures and deficiencies of 
economic theory have evoked, among other considerations, schisms between 
divergent approaches in microeconomics, macroeconomics and finance, along 
with an array of questions regarding the robustness of the foundations of 
economic analysis, as a whole.  The recent sub-prime and sovereign debt 
crises have, to a significant extent, reinforced perceptions of a deep-felt 
malaise in this respect. 
 

The proposed research methodology and findings, which lie to a 
significant extent outside of prevailing conceptual frameworks and paradigms 
(hence, “out of the box”), offer a unifying framework, along with a set of 
analytical tools and results, which constitutes a basis for more rigorously 
linking microeconomics and macroeconomics.  As a response to certain logical 
inconsistencies and argued shortcomings in prevailing approaches, new 
concepts are introduced, while generic micro-based adjustment mechanisms 
are identified.  This overview also summarizes certain key research findings.   

 
A number of broad conceptual issues serve as a central focal point for 

the subsequent analysis.  These include the following: 
1. An open system, where there are continuous processes of entry and 

exit, along with other sources of changes, is a critical point of 
reference for understanding the dynamic adjustment processes and 
redefined nature of interdependencies, which characterize the 
evolution of economic systems and sub-systems over time. 

2. For full analytic rigor and predictability, alterna tively, to close the 
analysis, it is essential to map continuously the myriad of factors 
potentially generating changes for individual economic agents (akin 
to mutations in biology) and their interface with changes at more 
aggregate level, involving groups of given categories of agents, 
specific sub-systems and their interrelation to larger systems, as a 
whole.2  

3. “News”, as well as associated propagation mechanisms (learning 
processes) and the extent to which information sets are shared or 

                                                           
2 De facto, it is, of course, not feasible to realize such a mapping, given apparent issues of complexity, in economics, 
as in other sciences.  Nonetheless, the consideration of such a hypothetical point of reference can offer certain key 
analytical insights. 



asymmetrically distribution across agents, constitutes an essential 
element, generating processes of economic change.  Different forms 
and perceptions of “news” potentially trigger the reoptimization of 
existing asset and portfolio commitments by individual, and sets of, 
economic agents, thereby redefining strategic interactions and the 
nature of overall economic interdependencies.   Nonetheless, 
whether, or not, and the extent to which agents and/or societies will 
respond to new information, can be conditioned by prevailing sets of 
individual and aggregate irreversibilities.   In this respect, the extent 
of prevailing irreversibilities plays a critical role in determining the 
extent to which past past decisions and processes can be revised over 
given time horizons, thereby accounting for unique path dependency, 
again at microeconomic and macroeconomics levels.  

4. The interaction between individual economic agents and their overall 
economic environments entails continuous feedback mechanisms 
accounting for simultaneous adjustment processes and interactions 
between the microeconomic reoptimizing decisions of individual 
economic agents, in relation to the extent of actual and perceived 
changes.   

 
A certain number of new concepts and methodological insights 

constitute essential underpinnings for an analysis, aimed at closing existing 
economic analysis and thereby linking, more rigorously, microeconomic and 
macroeconomic adjustment processes.  Notably, these include the notions of 
“pure news” and “endogenous systemic sunk costs”.  For an economy as a 
whole, “pure news” is understand to pertain to a scenario where, ex ante, 
there is an element of new information which is completely outside the 
information spaces of all agents; but that information is instantaneously 
assimilated by all agents, ex post.3  Hence, economic agents become fully 
informed without having to incur any transactions costs associated with 
recognition and associated learning processes.   

 
                                                           
3 “Pure news” constitutes a form of pure public good.  At the level of a representative agent, certain ex ante features 
of pure news are captured by the notion of bounded rationality.  However, pure news entails additional ex post 
assumptions regarding individual and social learning processes, including the suggestion that the transmission of 
information is instantaneous and without any transactions costs. While, in practice, such conditions are never 
realized, pure news provides a critical, simplifying analytical tool for understanding the systemic implications of the 
revelation of new information.  It also serves as an essential extreme benchmark, which needs to be considered in 
order to close economic analysis.  The consideration of such a polar case can offer certain generic insights, thereby 
casting light on certain key debates in economics, which are applicable to a much wider spectrum of more complex 
cases.  The latter entail a vast array of potential scenarios, involving different distributions of asymmetric and shared 
information across given subsets of agents, along with associated specificities to dynamic learning processes. 



A critical feature of the proposed research is the focus on the systemic 
effects of the phenomenon of “pure news”, which serves as an essential 
conceptual point of reference for analyzing how news can trigger the potential 
reoptimization of economic agents’ asset holdings.  Agents’ decisions whether 
to commit, decommit, or maintain existing assets are potentially constrained 
by prevailing irreversibilities. 4  These existing commitments involve 
associated systemic evaluations, which may be impacted by redefined 
interdependencies and overall adjustment processes across agents, generated 
by the revelation of new information in an economy.  As will be subsequently 
elaborated, portfolio asset switching rules represent generic micro-based 
multiplier effects, which characterize the specific mechanisms and processes 
involving agents’ optimal ex post responses to the revelation of news.5 6 

 
 
 
…….REVISION IN PROCESS….. 
 
To a significant extent, much of the research is an outgrowth and 

generalization of insights resulting from a proof, contained in a trade 
theorem, published by Owen and Ulph (2002).  The corresponding model 
formulation entails a two-country, Nash equilibrium, oligopolistic, infinite 
horizon setting, where two symmetric economies are initially in autarchy.  Ex 
ante, a portfolio of market access and technology investment costs 
endogenously determines the number of entrants in each country.  In this 
scenario, “pure news” assumes the form of an integration shock¸ which 
generates simultaneous and interdependent entry and exiting of firms across 
the two economies.  Ex post, there is an infinite set of equilibria, resulting 
from redefined strategic interactions and interdependencies.  These translate 
into three different trade regimes, including one, not previously recognized in 
the international trade literature, in which incumbency advantages prevail 
(due to the prevalence of sunk costs), and welfare always declines. The 
regimes are characterized by distinctive populations of firms (i.e. new 

                                                           
4 This process represents a “hidden” portfolio reallocation problem, in the sense that it has not been widely 
recognized. 
5 There is an apparent analogy to mutation processes in biology and medicine. 
6
 Franck and Owen (2014) provides a heterogeneous agent model, which illustrates how such an ex post portfolio 

reoptimization problem is conditioned by prevailing irreversibilities, within a more conventional framework of 
expected utility maximization.  The specific application examines how decisions regarding human capital formation 
and international mobility, depend on the interrelation between news relating to employment prospects and other 
eventual other constraints agents face, translate into different evolutionary populations of heterogeneous agents.  
The latter process is characterized by both ex ante and ex post self-selection mechanisms. 



entrants, surviving and exiting firms in given markets), as well as different 
structural equations and inequality conditions.  Critically, there is an unique 
mapping between ex post configurations of fixed and sunk costs, on the one 
hand, and the distinctive regimes and the constellation of equilibria, on the 
other.  A key insight driving the results is that threshold effects, linked to the 
relative importance of fixed and sunk costs, determine whether firms enter 
and exit markets, and the associated redefined interdependencies generated 
by these processes.  Notably, by exiting (decommitting), firms can avoid the 
stream of future fixed costs.  However, in the case of sunk costs, the firms face 
a non-recuperable fraction of an initial investment, which means that there ex 
post decision is whether, or not, to incur the sunk cost.  Hence, incumbent 
firms enjoy a competitive advantage, relative to new entrants, since their 
staying decisions is predicated on whether revenues are larger than fixed 
costs, whereas potential new entrants must also be able to cover anticipated 
future sunk costs. 

 
In sum, a distinctive feature of the Owen-Ulph trade theorem is that 

examines the simultaneous and interdependent processes of market entry, exit 
and staying.  The demonstration establishes that there is an unique mapping, 
following the revelation of (“pure”) “news”, between, on the one hand, 
constellations of fixed and sunk costs and, on the one hand, evolving sub-
populations of entering, exiting, and staying firms.  These redefined 
interdependencies translate into distinctive sets of structural equations and 
inequality conditions, corresponding to different regimes and equilibria.  It 
has been contended by Owen (2011) that the theorem reveals a central 
identification problem in economic analysis, since without an understanding 
of the underlying fixed and sunk costs, it is not possible to characterize 
rigorously the overall evolutionary processes and their role in determining the 
applicable structural model, which is regime specific.  A critical, more 
general, insight is that entry and exit decisions are associated with 
externalities – both non-pecunary and pecuniary - which have varying effects 
on other market participants, depending on the specific nature of economic 
and social interdependencies.7  

 
………IN PROCESS…. 

Furthermore, a certain number of logical errors appear to prevent a 
coherent and more unified paradigm for undertaking economic 

                                                           
7 Entry by specific firms, for example, can lower prices, while forcing exit or foreclosing market entry by, 
respectively, existing or potential competitors.  



research.  Notably, there is no professional consensus regarding the 
characterization of the distinction between fixed and sunk costs.  At the same 
time, the interrelation between these concepts, on the one hand, and questions 
of bounded rationality, uncertainty and the role of time, on the other hand, is 
obfuscated by existing approaches.8  An alternative approach for 
understanding the distinction between these concepts is based on salient 
features relating to a representative asset over time.9  A recognition of the 
role of an expanded taxonomy of fixed and sunk costs, to include “endogenous 
systemic sunk costs”, is essential for “closing” economic analysis.   

There is an apparent lack of sufficient professional consensus regarding 
the micro-mechanisms, which determine how individual agents’ assimulate 
new information and how information diffuses at the role of a society.   It is 
argued that the recognition of a more extensive set of sunk cost effects is 
essential for understanding such propagation processes, which entail micro-
level switching and matching processes, thereby accounting for the role of 
news in explaining economic changes and associated processes of economic 
mutation.   

 
The fact that existing economic theory has not identified a number of 

the forementioned conceptual issues likely contributes, to a significant degree, 
to the often baffling fragmentation and segmentation of economic research in 
different fields, while blocking prospects for advancing overall understanding 
in economics, as a discipline as a whole.  One illustration is that work in the 
industrial organization arena, relating to market contestability and associated 
implications for entry-exit-staying processes, has not been sufficiently 
assimilated in the macroeconomic arena, in terms of its implications for 
dynamic adjustment paths and other phenomena, including insights relating 
to the interrelation between human capital, labor participation and 
unemployment.    

 
Overall, the proposed analysis highlights the role of continuous-time 

feedback mechanisms between economic agent's microeconomic decisions and 
not just perceptions, but also the realities of their evolving macroeconomic 
environments.  These constitute an essential benchmark for understanding 
not only how evolutionary processes stand at the foundations of economic 
                                                           
8 This issue is illustrated by the apparent intellectual discontinuity associated with the treatment of the well-known 
hold-up and lock-in problems, since there is no explicit treatment of the mechanisms by which news accounts for 
changes in the evaluations of irreversibilities (i.e. sunk costs). 
9 In particular, it is argued that whereas fixed costs correspond to the liability stream generated by holding an asset 
over a given time period, the sunk cost is the capital risk associated with holding the asset, which is incurred if and 
when an economic agent decommits from that asset holding.  



analysis, but also for reassessing the interrelation between micro and 
macroeconomic phenomena.  In this regard, the balance between the relative 
importance of micro and macro factors in defining such continuous feedback 
processes likely differs over time.  This is illustrated, for example, by periods 
of financial or other crises, including the sub-prime and European sovereign 
debt crises, during which changes in individual preferences and perceptions 
are largely dominated by collective reassessments of social risks and revised 
responses at both individual and governmental levels.10   

 
Together, the research suggests a way ahead in terms of a revised 

research agenda for understanding the critical role of evolutionary processes 
and simultaneous micro-macro feedback mechanisms in determining the 
foundations of economics. There appear to be critical implications of the 
indicated research for a potentially wide range of issues in economics, along 
with likely insights for other fields, including in the sciences, psychology and 
medicine.  In the case of economics, the analysis is, for example, of relevance 
for understanding the microfoundations of the rational expectations debate, 
the underpinnings of matching and diffusion processes, the evolutive nature 
of, and the interface between, individual and social preferences (hence, 
dynamic specifications for individual and social utility functions), the role of 
time as a critical asset defining economic behavior, the characterization of the 
dynamic evolutive efficacy of networks, the efficacy and optimal design 
implications of hierarchical structures for determining the rates of 
information diffusion and their social optimality, paradigm shifts and the 
contestability of existing knowledge and beliefs, etc..    
 
 
Section IV:  Central Propositions relating to the Evolutionary Foundations of 
Economics 

 

Proposition 1:  Redefined Fixed and Sunk Costs and Their Role in Micro-Macro 
Linkages       

 

                                                           
10

 Other examples include the social reassessment, at a worldwide level, of nuclear energy risks associated with the 
tsunami disaster at Fukushima, or the security responses undertaken following 9/11 in the United States and recent 
terrorist attacks in Europe. 



The concepts of fixed and sunk costs are inextricably imbedded in the 
notion of an asset over time.  As such, they are subject to both discrete and 
continuous time interpretations.  Notably, the latter perspective suggests a 
distinctive category of effects, which are critical to linking microeconomic and 
macroeconomic adjustment processes, following the revelation of information.   

More specifically, the notion of a fixed cost corresponds to an evaluation 
of the liability stream generated by an asset commitment over a given time 
horizon.  There are two distinct categories of fixed costs: i. generated by the 
maintenance costs of holding an asset over a given time horizon and ii. linked to 
the property right of holding an asset over a given time horizon.  In comparison, 
a sunk cost, which can arise in the case of the secondary category of fixed costs, 
entails an assessment of the capital risk at some future point of time, from the 
perspective of the value of the asset a given initial point in time. 

 N.B.  Since the sunk cost evaluation is, then, relative to the initial asset 
investment (commitment) in a given period (t=0), such an ex post evaluation, 
in a subsequent period t=k, needs to consider the accumulated net returns 
over the elapsed period (t=0 through t=k), when assessing the extent and 
implications of eventual irreversibilities associated with a sunk cost. 

 

N.B.  This formulation of the notions of fixed and sunk costs captures critical 
distinctions, which are essential for characterizing, more rigorously, how 
interpretations of their interrelation in economic modeling can be crucially 
influenced by whether ex ante, ex post and continuous time features of the 
analysis are being addressed.   

From an ex ante perspective, a given asset commitment can entail 
“known” fixed and sunk cost values, over a given time horizon in which any 
news, which could impact asymmetrically, those evaluations, is precluded.  
Indeed, in is in such a setting that many modeling exercises confound these 
two notions.  

Proposition 2:  Entry, Exit and Evolutionary Processes. 

 



Simultaneous entry and exit processes are central to accounting for 
changing configurations of interdependency, which, in turn, are crucial for 
understanding the functioning of evolutionary processes, which characterize 
economic, and other, open systems.  Fixed and sunk costs play a critical role in 
defining threshold effects, wich determine the extent  of entry and exit, including 
the interrelation between such processes, play a key role in defining the 
evolutionary foundations of economic analysis. 

 

N.B.  Economic systems are inherently founded on evolutionary processes, 
since the dependency of economic changes on physical, biological, and other 
mechanisms, which entail evolutionary phenomena. 

  

Proposition 3. 

 

“Pure news” constitutes a critical element and conceptual benchmark for 
closing economic analysis. 

The key features of pure news, which are akin to those of a pure public 
good, include:  i. the costless diffusion of information and ii. the instantaneous 
assimulation of new information by all agents in an economy.  As such pure 
news demarcates, at a given point in time, the boundary between collective, 
shared information sets (“common knowledge”) and the unknown.    

 

N.B.  The “communism of beliefs”, corresponding to commonality of 
knowledge, which has been used by Thomas Sargent to characterize the 
hypothesis of “rational expectations”, does not by itself address the question 
of the validity and perennity of knowledge.  Indeed, as suggested by recent 
financial crises, there may, for example, be commonly accepted, but incorrect, 
assessments of systemic risk.  The latter may inaccurately reflect underlying 
fundamental mechanisms, which have been collectively overlooked or 
misunderstood.  



 

N.B.  The terminology “partial news” can be used to refer to ….  

 

 

Proposition 4. News, Irreversibilities and Endogenous Portfolio Reoptimization  

 

 There is a unique mapping between the revelation of pure news, and 
simultaneous entry and exit processes, where the latter are defined by 
configurations of fixed and sunk costs.  More generally, different forms of news, 
potentially trigger, at microeconomic levels, the reoptimization of economic 
agents’ existing asset portfolios., at microeconomic levels        level endogenous  

 

This corresponds to a central identification proposition in economic 
analysis, in that it is necessary to understand…  

 

N.B.  The validity of this proposition is suggested by the demonstration of the 
Owen-Ulph trade theorem. 

 

 

Proposition 5.  Micro-Macro Linkages and Endogenous Threshold Effects 

 

****IN PROCESS**** 

Proposition 6.  Microfoundations of Information Transfer and Learning 
Processes 

 



 Economic agents’ decisions regarding irreversible fixed and sunk cost 
investments are critical for understanding the determinants of processes of 
information acquisition and associated social transfer mechanisms.  Decisions 
entailing the use of time endowments and other resources (including, for 
example, search effort) are predicated on agents optimizing the expected 
returns from obtaining additional information with search costs, where the 
latter involve matching processes   

 
 

 
Section V:  Bridging the Gap:  I-Phone 6 Diffusion and the Evolutionary 
Foundations of Economic Analysis 

A. Introduction  

What is the probability that an individual or institution, i, of type v, would walk off the 
street and purchase an I-phone 6 at a given time period, t, and specific location l?11  Ostensibly, 
such a simple setting of individual choice represents a relatively mundane and apparently 
somewhat trivial example, which also entails certain specificities.  Yet, such a scenario will be 
argued here to offer a worthwhile point of departure for inductive inquiry regarding certain key 
conceptual questions concerning how asset commitment (investment) and decommitment 
decisions can be conditioned by the diffusion of “news”, along with associated feedback 
mechanisms between private and social learning, as well as by……can condition investment 
decisions can be critically defined by feedback mechanisms linking private and social learning 
… representative agents’ investment choices to eventual past asset commitments, the extent of 
associated irreversibilities, as well as to larger generic systemic feedback mechanisms and 
adjustment processes.12 13 Notably, it will be contended, here, that generic mechanisms and 
insights characterizing this problematic can be extended to address a much larger series of 

                                                           
11

 Henceforth, the I-phone 6 is labeled as asset b, while other earlier vintage cellular phones (I-phone 3, Blackberry, 
etc.), are, for simplicity, collectively designated as asset a. 
12 Parallel discussions could focus on the role of more costly investments, which represent larger proportions of 
agents’ overall portfolio commitments.  Examples include housing, human capital investments, as well as a broad 
range of financial investments at the level of financial institutions, including private sector and central banks.   The 
specific composition of holdings of sovereign debt holding, reserves, or given categories of stocks, at the level of 
individual, corporate and other institutional investors, figure among other asset commitments for which the current 
analysis can be readily adapted, although with scenario specific modifications.  
13 The question of what is the probability that someone would “walk off the street” and try to convey ideas, which 
are of fundamental importance for a scientific discipline, is seemingly unrelated to the current problematic.  Yet, as 
will be subsequently contended the case of perceived “pure news” is just one extreme example of a general 
problematic regarding bounded rationality, information diffusion, and the key “what if” question in the case of rare 
events and their implications.  Note that given the fundamental nature of agents’ time constraints, attributing low 
and zero probabilities to events and contacts in everyday life is an intrinsic part of human behavior.  



questions and deductions from first principles.  Indeed, it will be argued that there are substantial 
implications for understanding the evolutionary foundations of economic and financial analysis, 
while offering a basis for critiquing key issues relating to the current state of research and 
teaching in economics.  Admittedly though, there are limitations to the invoked I-phone scenario.  
Certain of these will also be identified, in order to outline how the analysis can be extended to a 
larger set of economic and conceptual concerns.  

Crucially, there are microeconomic and macroeconomic, as well as short-run versus long-
run, dimensions to the foregoing problematic.  These are critically linked to the nature and role 
of “news” - including its different dimensions in relation to individual and social bounded 
rationality, the existing distribution of knowledge stocks, learning and social diffusion 
mechanisms, along with other factors impacting rates, and the extent, of information 
propagation.14  Critically, news constitutes a key element in economic mutation processes by 
endogenously triggering agents’ asset commitment/decommitment decisions and the extent of 
their interdependency.  Alternatively, news can be viewed as the source of a hidden portfolio 
reallocation problem, resulting from the diffusion and processing of information, as well as the 
subsequent reoptimization problems and strategic interactions, which it generates.  In the case of 
the I-phone 6, news concerns, from a demand-side perspective, the specific timing, price, 
availability and quality characteristics of this specific phone in relation to other cellular and ICT 
assets.   

At the macroeconomic level, three distinctive evolving populations of agents can be 
defined, as of an initial period t=0.  These include i. new potential market entrants, seeking to 
buy a cellular phone for the first time, designated as α agents; ii. “on the market” 
individuals/institutions, β, who previously own an earlier generation cellular phone of any other 
type j in an earlier period (for example, I-phone 3 or Blackberry), labeled as asset a, having an 
initial value in an earlier period of Aj-t .

15  Certain key implications of the evolution in the 
interrelation between these distinctive populations will be subsequently examined. 

At the micro level, the determinants of the generic conditions specifying whether an 
individual of type α or β may, or may not, be making an initial asset commitment (in this 
instance buying an I-phone 6), in period 0, represented, then, by an investment, I0 , can now be 
characterized, where the overall structure for the analysis could be extended to an overlapping 

                                                           
14  Among other factors, the impact of news, along with the extent and rate of its diffusion, can depend on its spatial 
specificity, its “magnitude” in terms of the amplitude of the signals and number of agents impacted, clubs and 
hierarchies of more socially interdependent agents, including peer groups, perceptions regarding the relative 
importance of the information for different sets of agents, including whether it is favorable or unfavorable, 
“distance” from commonly held social knowledge stocks, authenticity, etc. 
15  A third population of  “out of the market”, γ, agents, are those who have no apparent interest in buying a cellular 
phone – either now, or potentially in any future period (where the two latter population subsets can be distinguished, 
respectively,  as γ1 and γ2 agents).  While the role of these agents will not be elaborated here, generational effects, 
wealth effects, including states of regional and/or national economic development may determine the relative 
importance of this group of agents in explaining evolutionary processes, when applied to a given scenario. 



generations framework in order to explore the interaction between these two subsets of agents.16 
17  Both temporally and analytically upstream from a consideration of the specific generic 
mechanisms, which will be subsequently identified, are information gathering processes at the 
level of individual agents and societies, as a whole.  A crucial insight is that analogous entry, 
staying and exiting mechanisms, along with generic multiplier mechanisms entailing the transfer 
of new information between agents in relation to the contestability of existing social norms, also 
apply for the microfoundations of information transmission across an economy.  This should not 
be so surprising once it is recognized that these same generic mechanisms characterize the 
functioning and dynamic stability of a wide set of markets, incuding the market for 
information.18  Entry, exit and staying behavior at the level of markets are mirrored a wider set of 
issues relating to asset investments, continued commitment and decommitment.  In this respect, a 
particularly key element entering into the agents’ calculations concerns their utilization of time, 
as an irreversible asset, time needs to be explicitly incorporated in agents’ intertemporal 
allocative budget constraints, in order to rigorously characterize investments necessary for 
informational search, as well as the underpinnings of matching processes, describing whether, or 
not, information exchanges will be realized.  When agents have quite asymmetric priors, as in the 
case of perceptions of “rare events” by one, or a few, individuals, relative to most of society, the 
socially optimal level of transmission of information may be compromised due to individual 
stopping decisions, which inhibit effective information exchange.19 

B. Microeconomic Decision Making, Endogenous Systemic Sunk Costs and 
Temporal Irreversibility  

                                                           
16 For analytical simplicity, the time period of reference, 0, will be assumed to be the precise moment when the I-
phone 5 first becomes commercially available. 
17 An immediate methodological limitation of the following microeconomic analysis is that it does not elaborate 
how agent heterogeneity potentially impacts the interrelation between news and evolving interdependency.  There 
are associated implications for the nature of strategic interactions, the agent specific nature of interrelations between 
individual and social learning processes, as well as how agents perceive and reaction to their changing 
macroeconomic environments.  In this regard, news links, on the one hand, the consequences of individual bounded 
rationality and historical asset commitments to the ex post scope that heterogeneous agents have to reoptimize ex 
ante portfolio choices.  Moreover, the extent to which news generates systemic adjustment processes across specific 
subsets of agents, can depend on their degree of interdependency, as reflected by specific social groups (youth, 
wealthy or poor, etc.).  
18 See Claessens, Owen and Vallée (2012) for a characterization of the dynamic role of entry, leaving and staying 
propensities for determining market stability and, notably, how different configurations of these propensities can 
explain boom and bust cycles in markets for a durable asset such as housing.  Preliminary empirical evidence, based 
on US housing performance during the sub-prime crisis (using CoreLogic data for several major cities) appears quite 
consistent with a number of the propositions established in this earlier work.  Notably, there is an apparent link 
between increased market staying propensities and the housing price bust, while changes in market prices and 
quantities actually exchanged can show patterns inconsistent with standard supply and demand analysis.  
19 By way of a simple example, the more complex the nature of the information to be conveyed by an informed 
agent to an uninformed agents, the more time will be required by both the emitting and recipient agents, which may 
lead to leaving behavior, thereby undermining the capacity of a system to process such more complex informational 
signals.  



For the type α agents an ex ante investment will be undertaken if the expected 
accumulated returns, Rt , over a given horizon of use, h, minus both the stream of liabilities, FCt , 
(labeled, henceforth, as fixed costs) and the expected future sunk cost, SCt . 

20 21  The latter non-
recuperable component of the investment, is linked to the specificity of the characteristics of the 
asset, relative to prevailing future market conditions, and again dependent on a given time 
horizon, h.   

1.  E0(Rtb
h)  - E0(FCtb

h ) - E0(SC0b
h) > 0  

This sunk cost evaluation can be further specified in terms of the following identify, SC0b
h = I0b – 

Ahb + Zhb , where Ah designates the resale value of the asset in period h, while Zh is the cost (in 
effect an additional fixed cost, which once incurred can, in light of the passage of time, be 
viewed, ex post, as a sunk cost) of accessing the market in period h.  Finally, E0 represents, in 
each instance, expected values as of the initial period, which are influenced by the information 
sets and learning processes, which likely differ across heterogeneous agents.  Since value in time 
is a systemic measure, which is potentially variable, depending on “news”, it follows, on the 
basis of a first principle, that the sunk costs actually facing a representative agent at a given point 
in time are state dependent.22    

An essential observation then is that the anticipated sunk costs are inversely related to the 
expected resale value of the asset, but an increasing function of the expected costs of market 
entry and the associated participation costs (searching, etc.).  More specifically, Owen (2011) has 
underscored a category of sunk cost evaluations, which are termed “endogenous systemic sunk 
costs”, in order to emphasize role of news in potentially impacting associated asset evaluations. 

                                                           
20 The argued distinction between fixed and sunk costs is consistent with the use of these concepts in the 
demonstration of the Owen and Ulph trade theorem (Review of International Economics, 2002).  As a result of asset 
decommitment future fixed costs can be avoided, whereas sunk costs must be borne by the agent, as a consequence 
of such an action (which in the specific context of the trade theorem is due to firms exiting a market).  Crucially, a 
robust distinction between fixed and sunk costs is inextricably related to considering the functioning of an asset over 
time.  In particular, it is contended here that fixed costs and sunk costs correspond, respectively, to the associated 
stream of liabilities and to the capital risk from an asset holding.  In an ex ante analysis, pertaining to a given time 
horizon, these two concepts may erroneously appear to be comparable, but it is their ex post roles that they are 
clearly delineated from each other.  See Owen (2011) [revision in process] for a further discussion of the distinction 
between fixed and sunk costs, along with associated implications for economic methodology.          
21 Accumulated returns can be viewed as a proxy for non-market, agent-specific evaluations of the stream of utility 
benefits accruing from asset ownership.  Crucially, private evaluations of the returns from holding an asset may be 
quite divergent from market evaluations, as in the case of a house.  The specific location may be particularly 
appreciated by its owner for ostensibly idiosyncratic reasons (a scenario which is less likely for a cellular phone), so 
that agent is not willing to enter the market on the supply side. 
22 From the standpoint of a given agent’s decision making process, the sunk costs may be viewed as “water under 
the bridge”, where “bygones are bygones”.  More specifically, the optimal spot (immediate temporal) decision may 
be to incur the sunk costs (through asset decommitment) and/or ignore them when undertaking reoptimizing 
decisions, triggered by a changed economic environment.  However, as in the case of a home owner, who was barely 
been able to avoid foreclosure of their home, and incurring associated sunk costs, the resale of an asset at a later date 
will not necessarily be as onerous, if they exist at all, when a more favorable economic climate prevails. 



23 The analysis points out that value in time is intrinsically variable, since it depends on systemic 
feedback mechanisms, reflecting macroeconomic changes.  The conventional ex ante treatment 
of sunk and fixed costs for understanding the decisions of a representative agent typically 
imposes strong individual rationality.  More generally, it is argued here that the distinction 
between fixed and sunk costs is intrinsically related to changing asset evaluations over time.  The 
sunk costs correspond to the capital risk on an asset, whereas the fixed costs correspond to the 
(potentially variable) liability stream linked to holding an asset over specific intervals of time.   

“History matters” crucially for a β agent, since there is an existing commitment to an 
asset which is, at least partially, a substitute, relative to the I-phone 5.  In this inductive scenario, 
there would likely be heightened irreversibility (i.e. sunk costs) if, for example, the agent had not 
only recently purchased an I-phone 4, but agreed, for example, to a two-year contract with a 
mobile service operator, just prior to Apple’s announcement of the availability of its new product 
line.24  In this respect, ex post, the earlier asset portfolio commitments, combining these two 
assets (new phone plus service contract) is likely to be time inconsistent.25    Thus, unlike the α 
agents, the β individuals and institutions face a distinctive asset switching decision, provided that 
there is a significant sunk cost, hence, degree of irreversibility associated with the earlier 
substitute asset commitment.  This is conditioned by the irreversibility of the prior earlier vintage 
asset commitment, along with the opportunity cost of a decommitment decision.26   

More specifically, the following asset maintenance (staying)/decommitment condition, 
entails a fundamental tradeoff, which generates associated threshold effects and modeling non-
linearities (i.e. specific regimes).  On the one hand, the agent can decide to maintain commitment 
to the older vintage asset, or to resell the asset in order to purchase the new substitute asset (I-
phone 6), where the technological gap between the two assets can play a crucial role:   

2. E0(Rta
h)  - E0(FCta

h )  ≥/<  E0(Rtb
h)  - E0(FCtb

h ) - E0(SC0b
h) + Aha - Zha 

Since SC0a = I0a – Ahb + Zha , this second expression implicitly involves two sets of different sunk 
costs – anticipated values relating to asset b and those actually realized by the sale of the old 

                                                           
23 This category of sunk costs is quite distinct from the notion of endogenous sunk costs proposed by Sutton (1991), 
since the latter relates to ex ante anticipated changes in the timing of sunk cost commitments and evaluations, 
without recognizing the systemic nature of the feedback mechanisms on asset evaluations over time. 
24 In such an instance the agent is holding a portfolio of two complementary assets, which have their joint open 
option value called by the systemic risk associated with the news of a new product line.  
25 If time were reversible and the agent would have had perfect foresight regarding the exact state of nature 
characterizing such a new asset availability (specific timing of the new product launching, exact quality changes of 
essential features, etc.), the agent would likely not have undertaken the initial purchase. 
26 While a relatively esoteric consideration, the previous I-phone 4 purchase also may involve other complementary 
asset components, such as an extra connecting cord, which is usable for a newer model.  Similarly, the use of the 
older asset may have been associated with specific knowledge capital (familiarity with the use of the physical 
Blackberry keyboard, for example), which has a value that is endogenously depreciated by the use of a digital 
keypad.  



asset, a.27  Crucially, the larger the sunk cost losses associated with the earlier asset commitments 
and the higher the anticipated sunk costs associated with the new asset purchase, the more 
difficult it is for the agent to switch, while a heightened technological gap between the two 
assets, a and b, incentivizes adoption of the newer asset.28 29 

The foregoing analysis abstracts from the financing constraint which the agents face.  If 
the agent i has money holdings M0

i ≥ I0b, there need not be any debt financing.  Otherwise, the 
extent of such financing, is given by D0 = θ0I0b , where the coefficient θ0 reflects the degree of 
initial leveraging of the investment.30 31 In any given period, the amount of the initial capital 
repayment, σtD0 , and interest payments, rtD0 , can constitute a significant additional component 
of the fixed cost, portfolio, liability stream, generated by the initial asset purchase.  Accordingly, 
debt financing, as opposed to equity or self-financing, can be viewed as involving a composite 
assets, where the contracted structure of the debt repayment entail an open option value, 
alternatively level of vulnerability, which can be “called” by sources of systemic risk.32   

 The microeconomic perspective offered, thus far, has focused on the implications of 
irreversibility and sunk cost asset evaluations for understanding consumer behavior.  Somewhat 
analogous issues, linked to irreversibility also apply on the supply side.  While space constraints, 
preclude a detailed treatment of the strategic interactions between Apple, and such competitors 

                                                           
27 Note that the purchase of the substitute asset can entail an immediate depreciation of the use value of the earlier 
vintage asset, since both assets service the same purpose, unless ownership of the older asset is transferred (for 
example, giving the I-phone 4 to a family member).   
28 Such switching problems at the level of individuals, firms, governments and other institutions are omnipresent in 
economics, where in the latter two instances, achieving consensual decision making processes may entail more 
complex processes that for a representative individual.  For example, in the case of the I-phone 5 example, it may 
take a longer period of time for an institution, such as the IMF, to justify such a change, reflecting institutional 
hysteresis.  More significant economic examples include switching energy sources in light of the tsunami and 
Fukushima nuclear disaster, or the transfer to more environmentally friendly forms of transportation, such as fast rail 
on the East Coast of the United States.  In the latter respect, there are complex interactions between sunk cost 
investments at the level of individuals (for example, purchases of cars), the nature of urban development in 
American cities, as opposed to those in France or Japan, for example, and the considerable existing, public sector 
investment in infrastructure in US highways.  Other examples include contractual disputes, as with marriage and 
divorce, as well as determinants of job mobility and unemployment, which can depend on the balance between 
generic and specific human capital, where their relative importance typically varies over individuals’ life-cycles.  A 
model with heterogeneous agents and sunk cost human capital investments has been proposed by Franck and Owen 
(2013), which highlights the role of self-selection and informational asymmetries in explaining the efficacy of 
university grant policies aimed at increasing national welfare, in light of the stakes of brain drain and brain gain.   
29 There is also the issue of an eventual liquidity constraint an agent may face, in order to purchase a new asset. 
30 From this standpoint, an apparent limitation of the I-phone examples is that, as compared to overall life-time 
investments, is relatively small in absolute terms, as compared to those entailed by the purchase of a house or the 
financing of human capital investments in higher education.  Consequently, the financial spillover effects and 
implied constraints of the latter investments are far higher.  Nonetheless, this remark needs to be relativized to take 
into account differences in standards of living at both the level of individuals and different societies. 
31 Clearly, another source of historical asymmetry between α and β agents is due to the effects of the financing of an 
earlier investment on the new financing constraint the agent faces in period 0. 
32 There are apparent implications for the potential validity of the Modigliani-Miller Theorem.  Also, this issue is 
central to debates regarding alternative policy measures which could have been envisaged to dampen the effects of 
contagion related to foreclosures during the recent sub-prime crisis in the United States. 



as Samsung, where the stakes of such competition can also be analyzed in greater detail by 
considering the role of sunk costs and, notably, their effects on inventory holdings.  For example, 
if Apple anticipates that Samsung will come out imminently with a new range of Galaxy phones 
that will be competing with the I-phone 6 model, then it may accelerate the opening date for its 
sales, because Apple recognizes that, given ex post lock-in effects, its competitor can usurp part 
of Apple’s potential α and β clients.  Yet, in light of asymmetric information, the company may 
also face internal tradeoffs between the timing of the launching of its new model and the 
endogenous impact that will have on the inventory value of its unsold earlier vintage models.  

C. Evolutionary Macroeconomic Adjustment Processes, News, Sunk Costs 
and Path Dependency 

From a macroeconomic perspective, the relative proportion of the two types of agents, ϕ 
= α / (α + β), matters crucially for information flows across agents, and as such, the functioning 
of both the I-phone 5 and 6 markets.  Notably, initial values of ϕ close to one are undoubtedly 
associated with low levels of information diffusion via social interactions across subsets of 
agents in the economy, thereby bolstering the resale value of the older vintage asset α.  In 
contrast, if ϕ were to converge to zero the resale market for the older vintage asset is likely to be 
increasingly dominated by individual and socially shared perceptions of “lemons” effects; 
thereby accentuating the potential sunk cost losses β agents face and accentuating the degree of 
historical irreversibility they face. When this latter effect dominates, there is a reduced likelihood 
that they will switch to the superior vintage (technology) asset.  The foregoing analysis is in line 
with the formal demonstration of the Owen-Ulph trade theorem (RIE, 2002), which points to a 
central identification problem in economics, relating the revelation of “pure news” to agents 
simultaneous entry, exiting and staying decisions.  Evolving sub-populations of agents, 
distinctive structural equations and inequality conditions are  specified by the underlying 
configurations of fixed and sunk costs, which uniquely map into the multiple equilibria.33 

Till now, the analysis has largely abstracted from the critical upstream question of the 
mechanism determining how, to what extent, and how fast, the agents actually acquire 
information, regarding the availability and characteristics of the I-phone 6, relative to other 
products.  These processes, characterizing the dynamic trajectory of the transmission of 
information across agents, can be viewed as entailing analogous generic multiplier mechanisms, 
which are characterized by fixed and sunk costs, involving agents’ decisions regarding the 
optimal allocation of their time endowments.  This information diffusion process entails key 
feedback mechanisms between agents’ investments in learning, private and social stocks of 
knowledge, where social interdependencies (network effects) define simultaneous feedback 
loops between agents and specific social “clubs” of agents, which, in turn, impact fixed and sunk 

                                                           
33 While the formal demonstration of the theorem focuses on the impact effects of “pure news”, as a limiting case, it 
follows from continuity that different degrees of anticipated integration shocks have relatively analogous effects, 
though with different threshold levels, relative to the extreme case of pure news.  



cost evaluations.34  Once again the portion, ϕ, of α and β agents, can be critical since a larger 
proportion of the later agents will increase the probability that valid information, reflecting 
changes in the extent of social experience (alternatively, social knowledge stock) with the new 
asset, will impact the decision of a representative agent (of a given type).  Indeed, for values of ϕ 
close to 1, associated depreciation rates for the I-phone 5 asset may be relatively low.       

D. Conclusion 

 In summary, the generic multiplier mechanisms identified in this short paper are in many 
respects analogous, in terms of their implications for economic analysis to the role now played 
by DNA and the genome in biology, genetics and medicine.  The discussion has underscored 
how a revised interpretation of the fixed/ sunk cost distinction in relation to asset evaluations 
over time, highlights a critical role for “endogenous systemic sunk costs” and evolutionary 
processes as a foundation for more rigorous economic analysis.  A hidden portfolio reallocation 
problem, involving asset commitment/decommitment decisions, entails generic multiplier and 
switching mechanisms, along with continuous closed-loop feedback mechanisms.  Together 
these conceptually define unique hysteresis effects and path dependency.  Furthermore, the 
proposed analysis suggests an unifying framework for thinking about the interrelation between 
microeconomic decision-making processes and evolving macroeconomic environments, which is 
critically defined by to what extent, and how, news endogenously triggers agents’ decisions.  

The concepts and tools identified here can permit more rigorous foundations for not only 
examining a wide set of practical applications, but also reassessing certain of the central debates 
and ideas in economics.  While a focus here has been on a simple illustrative case involving 
Iphone 6 diffusion, there is a wide set of more weighty applications (as set forth in an appendix).  
Examples include explanations for financial crises and boom-bust cycles, understanding the role 
of generic and specific human capital in explaining unemployment, as well as the role of micro-
founded mechanisms for determining both the extent and speed of information diffusion.  In the 
latter regard, a crucial issue relates to non-linearities and “tipping points” in social recognition of 
rare events.  Other representative applications relate to switching conditions characterizing the 
adoption of new energy technologies and associated environmental stakes, explaining the 
underpinning of matching processes, which are central to behavioral economics, as well as 
reassessing the validity of the rational expectations hypothesis in macroeconomic modeling.  

 

Section VI:  Overview and General Conclusion  
 

                                                           
34 The level of satisfaction of a best friend, family members, or peer group (for example, a university campus 
community) with the I-phone 5 or other cellular phone, like the Samsung Galaxy, can be more persuasive in 
triggering an agent’s purchase decision, than corporate advertising. 



 
A distinctive goal of this research has been the formulation of a micro-

founded basis for understanding the role of evolutionary processes in defining 
economic analysis.  Distinctive features of the analysis arise from the 
endogenous nature of sunk costs, which are argued to be intrinsically related 
to the role of assets over time.  A proposed reformulation of the interrelation 
between fixed and sunk costs provides a framework for understanding the 
their critical role in determining simultaneous entry and exit processes, 
resulting from news.  

Certain more specific insights from this research can be summarized, as 
follows.  …. 

Crucially, the analysis has stressed….  
Certain potentially fruitful directions for extendi ng the analysis 

proposed here entail incorporating key features of endogenous systemic sunk 
costs in an extensive set of applications in international trade and other fields 
of economics.  These include…. 

 
 

 
References 

 

Owen, Robert F. and David Ulph, (2002), “Sunk Costs, Market Access, Economic 

Integration, and Welfare", Review of International Economics, 10(3), 

August 2002, pp. 539-555. 

Owen, Robert F.   

APPENDIX 1  

    

 


