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Raouf Boucekkine, Fabien Prieur and Klarrize Puzon: 

 Resource exploitation, growth, and the timing of conflict-related regime change 

Abstract: We build a dynamic framework that allows for the endogenous determination of the timing 

of political regime change. A resource-dependent society is assumed to be composed of an 

incumbent elite and the opposing citizens. In the initial regime, the elite benefits from dictatorship 

and has absolute control over resource wealth. Under elite dictatorship with a revolutionary threat, 

the elite always transfers a fixed fraction of the resource to the citizens. The decision to conduct a 

revolution is hence modeled as a regime switching problem. A revolt results to a second regime of 

equal access over the resource. The citizens have to decide whether or not to instigate costly conflict 

against the elite, and when. This decision is also dependent on whether the elite's behavior is 

growth-friendly or indolent. Different from previous literature, our integral contribution lies on the 

determination of the switching time. Under growth-friendly leadership, a revolt always occurs when 

the citizens' direct switching cost is low. When the cost is high, the elite is able to provide 

concessionary transfers sufficient enough to hinder a revolt. When there is indolent leadership, a 

regime with permanent elite dictatorship is possible whatever the switching cost. Thus, the economy 

might be caught into a low growth trap with weak institutions. 

 

Christian Kühn: 

Multiscale dynamics near instability in adaptive networks 

Abstract: In this talk I am going to outline a couple basic ideas related to tipping points (or critical 

transitions) in complex networks. In particular, the focus will be on adaptive networks where agent 

dynamics and coupling topology co-evolve in time. The examples arise in epidemiology, games on 

networks, and voter-type interaction models. In the first part, I will briefly sketch the mathematical 

theory of stochastic scaling laws near bifurcation points and associated early-warning signs from [1, 

3]. Then I will proceed to consider warning signs in several applications [4] such as subthreshold 
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indicators of epidemic outbreaks. As a last step, I will illustrate the influence of noise in networks 

where it is beneficial to organize towards criticality [2]. 

 

Miguel Sanchez-Romero, Hippolyte d’Albis, Alexia Prskawetz: 

Education, life expectancy, and the labor supply 

Abstract: This paper presents a theoretical analysis of the differential role of mortality in the optimal 

schooling, intensive labor supply, and retirement when the accumulation of human capital follows 

the so-called “Ben-Porath mechanism". Our results show that educational levels that exceed the 

optimal ones are necessary, although not sufficient, condition for greater life expectancy to raise the 

number of years of schooling. Moreover, similar to d'Albis et al. (2012) we found that greater life 

expectancy might decrease the retirement age as well as the intensive labor supply, reconciling the 

empirical evidence with economic theory. 

 

Awudu Abdulai, Renan Ulrich Goetz, Natali Hritonenko, Àngels Xabadiab, Yuri Yatsenko: 

Contract duration and the holdup problem 

Abstract: Firms have to decide which transactions take place within the firm and for which 

transactions they want to rely on markets. In other words firms have to define their boundaries. 

Nobel prize winner Oliver Williamson (1979) proposed transaction costs as a critical element for 

deciding where to draw the boundary line between the firm and the market. One problem related to 

this question is that market partners often have to make relationship specific investment which can 

only be recovered within the relationship. If one market partner decides unilaterally to end the 

relationship market transactions may become very costly since investments are often sunk costs that 

cannot be recovered. As a remedy one may suggest to write a complete contingent contract that 

safeguards the interest of each partner. Yet, as put forward by Grossman and Hart the economic 

agents’ rationality is bounded and does not allow foreseeing all possible future contingencies. 

Moreover, certain future states or acts cannot form part of a written contract since they cannot be 

verified by a third party, e.g. intangible goods like originality or trendiness of the product or human 

capital. Likewise, the non-investing partner has little incentive to renegotiate the contract if a third 

party (court) cannot verify the cooperative investment. Finally, the investment already benefited the 

non-investing partner while the contract was in place and therefore this partner has little incentive to 

accept any demands ex post. The threat that the non-investing partner may take advantage of this 

situation may induce the investing partner to undersupply cooperative investments which is 

commonly known as the holdup problem.  

The previous literature has considered time explicitly but only in a stylized manner. Normally, agents 

can invest in certain periods and benefits are obtained in the next period. However, the length of 

each period is not analyzed and investments are frequently not modeled as a stock but as a flow 

variable. This observation is our point of departure. The investment behavior of the agents depends 

on the length of the period or contract duration if investment is not a one-time event but a 

continuous process while the contract is in vigor. Moreover, usually the benefits of investments are 

not immediate and can only be recovered over time, i.e., there is a continuous time lag which is often 

not uniformly distributed. Hence, we focus in this study on the description of the optimal investment 
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behavior over time in order to determine the optimal contract duration in the presence of a holdup 

problem. Additionally we analyze the question whether an efficient long-run equilibrium can be 

achieved by a contractual relationship. More precisely; to which extent the duration of the contract 

influences the design of the contracts and the sharing rule of the cooperative benefits. The later one 

is important because they are the basis for the determination of the self-enforcing conditions? 

 

Luca Lambertini, Andrea Mantovani: 

Feedback equilibria in a dynamic renewable resource oligopoly: pre-emption, 

voracity and exhaustion 

Abstract: We revisit Benchekroun (2008) to describe a differential oligopoly game of resource 

extraction under static, linear feedback and nonlinear feedback strategies, to show that (i) feedback 

rules entail resource exhaustion for a finite number of firms; and (ii) feedback strategies are more 

aggressive than static ones as long as the resource stock is large enough, in accordance with the 

acquired view based on the traditional pre-emption argument associated with feedback information. 

 

Fausto Gozzi: 

Solving optimal control problems driven by heterogeneous dynamical systems: the 

stochastic case 

Abstract: In this talk we present some examples of stochastic optimal control models motivated by 

the study of heterogeneous systems with random disturbance given by a brownian motion. We show 

how their special structure (mainly the bilinearity of the state equation and the homogeneity of the 

objective function) allows to find explicitly the solution of the associated HJB equation and so to 

solve satisfactorily the problem. We discuss possible extension of the results in the case of boundary 

noise and in the case of more general noises. 

 

Olli Tahvonen, Jouko Kumpula, Antti-Juhani Pekkarinen: 

Optimal harvesting of an age-structured, two-sex herbivore-plant system 

Abstract: This study presents an optimal harvesting model for the semi-domesticated reindeer 

(Rangifer tarandus) and its main winter energy source, ground lichens (Cladonia spp.). Females are 

divided into 17 age classes and males into 13. Reproduction is specified by a modified harmonic 

mean mating function and an age-specific reproduction success. Lichen availability determines 

individuals’ overwinter weight decrease, natural mortality, the number of calves per females and 

calves’ birth weight. The reindeer cooperative can choose the number of animals harvested from the 

30 age/sex classes and is assumed to maximize the preset value of net income. The structured 

optimization model is solved as a fully dynamic system and for initial states that may not be close to 

the optimal steady state. This enables to study optimal recovery from overgrazed pastures and the 

optimality of the constant escapement policy. We show that given zero interest rate the optimal 

steady-state lichen density is less than 50% of the maximum sustainable yield level but nearly twice 
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as high as empirically observed. Density dependence at optimal equilibrium is realized in calf weight 

and in the average number of calves per female. Optimal slaughtering is concentrated on six-month-

old calves. Adult females are slaughtered at the age of 9.5 years and males at the age of 5.5 years. A 

moderate or high interest rate increases the steady state reindeer population but decreases pasture 

conditions. Dynamic solutions deviate from constant escapement, implying that the optimal recovery 

from initially overgrazed pastures is slower than suggested in existing studies and actual policy. The 

shadow value for males is three times higher than for females. 

 

Paulo Brito: 

Endogenous fertility in a continuous time overlapping-generations model for an 

Arrow-Debreu economy 

Abstract: This paper presents an uncertain lifetime overlapping-generations continuous time model 

for an Arrow-Debreu economy with endogenous fertility, in which age-dependent variables are 

explicitly introduced. The general equilibrium paths for the intertemporal price and births is 

represented by a system of two integral equations. We show the circumstances under which changes 

in lifetime profile of productivity and time use can have long run effects on the real interest and 

population growth rates. We also show the conditions under which speculative bubbles may occur. 

 

Alexey Davydov: 

Optimization of stationary exploitation of two size-structured populations in the 

presence of competition 

Abstract: For a model of exploitation of two size-structured populations in the presence of 

interspecific and intraspecific competition we search an optimal stationary mode of exploitation. We 

show that under the natural assumption on the model parameters there exists an admissible 

exploitation intensity which provides the maximum profit on the respective stationary population 

distribution. 

 

Herbert Dawid, Michel Keoula, Peter M. Kort, Michael Kopel: 

Product Innovation Incentives by an Incumbent Firm: A Dynamic Analysis 

Abstract: We employ a dynamic framework to study how product innovation activities of a firm are 

influenced by its production capacity investments for the established product and vice versa. The 

firm initially has capacity to sell the established product, and it also has the option to start an R&D 

project, which upon completion allows the firm to introduce a new vertically and horizontally 

differentiated product to the market, thereby extending its product range. The optimization problem 

of the firm has two modes. In mode 1 the firm invests in production capacity for the established 

product as well as in the build-up of its R&D stock. The breakthrough probability of detecting the new 

product depends on both the value of the firm's R&D stock and its current R&D investment. Once the 

new product has arrived (mode 2), the firm offers both products and invests in production capacities 
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for both of them. It is shown that the initial production capacity for the established product 

influences the intensity of R&D activities of the firm. In particular, there are constellations such that 

for large initial production capacities for the established product the firm never invests in R&D and 

the new product is never introduced, whereas for small initial capacities the firm keeps investing in 

R&D as long as the innovation has not arrived. In this scenario the new product is always introduced. 

Finally, for an intermediate range of capacities the firm initially invests in product R&D, but then 

reduces these investments to zero. In this scenario the new product is introduced with a positive 

probability, which is however substantially smaller than 1. From a technical perspective this analysis 

gives the example of a new type of threshold phenomenon in the framework of a multi-mode 

optimization model. 

 

Fouad El Ouardighi, Konstantin Kogan: 

Transboundary pollution control and environmental absorption efficiency  
 management 

Abstract: In this paper, we suggest a two-player differential game model of pollution that accounts 

for a time-dependent environmental absorption efficiency that allows for the possibility of a 

switching of the biosphere from a carbon sink to a source. We investigate the impact of negative 

externalities resulting from the transboundary pollution non-cooperative game wherein countries 

are dynamically involved. To do so, we assess differences related to both transient path and steady 

state between cooperative, open-loop and Markov perfect Nash equilibria. The results suggest 

unexpected contrasts in terms of pollution control and environmental absorption efficiency 

management. 

 

Alexander Tarasiev, Arkady Kryazhimskiy: 

Dynamic Optimization of Proportions in Economic Growth 

Abstract: The research is focused on the question of proportionality development in the economic 

growth modeling. A multi-level dynamic optimization model is developed for balancing proportions 

in production factors and investments in changing prices environment.  

At the first level, models with production functions of different types are examined within the 

classical static optimization approach. It is shown that all of them possess the property of 

proportionality: in solution of the product maximization and cost minimization problems 

expenditures of production factors are directly proportional to each other with coefficients of 

proportionality depending on prices and elasticity coefficients.  

At the second level, proportional solutions of the first level are transferred to the economic growth 

model of dynamic optimization of investment in production factors. Due to conditions of 

proportionality and the homogeneity condition of degree one for the macroeconomic production 

function the original nonlinear dynamics is converted to the linear system of differential equations 

described the dynamics of production factors. All peculiarities of the nonlinear model are hidden in 

the time dependent scale factor (total factor productivity) of the linear model which is determined by 

proportions in prices and elasticity coefficients of the production function.  
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For the control problem with linear dynamics analytical formulas are obtained for trajectories of 

optimal development within the Pontryagin maximum principle both for the finite and infinite 

horizon statement. It is shown that solutions of these two problems differ crucially from each other: 

in the finite horizon problems the optimal investment strategy inevitably has the zero regime at the 

final stage and in the infinite horizon problem the optimal investment strategy is always positively 

determined.  

A remarkable result of the proposed model consists in constructive analytical solutions for optimal 

investments in production factors which depend on dynamics of prices and economic parameters 

such as elasticity coefficients of production functions, total factor productivity, obsolescence 

coefficients, etc. This feature may serve as the background for merging models of optimization of 

investments in production factors and provide the solid basis for constructing optimal trajectories of 

proportional development. 

 

Michael Kuhn, Klaus Prettner: 

Growth and welfare effects of health care in knowledge based economies 
 

Abstract: We study the effects of a labor-intensive health care sector within an R&D-driven growth 

model with overlapping generations. Health care increases longevity and labor 

participation/productivity. We examine under which conditions expanding health care enhances 

growth and welfare. Even if the provision of health care diverts labor from productive activities, it 

may still fuel R&D and economic growth if the additional wealth that comes with expanding longevity 

translates into a more capital/machine intensive final goods production and, thereby, raises the 

return to developing new machines. We establish mild conditions under which an expansion of 

health care beyond the growth-maximizing level is Pareto-improving. 

 

Hippolyte d’Albis: 

A simple model of vintage capital 

Abstract: The purpose of this contribution is to recover and enrich the insights of the vintage growth 

literature through a discrete time formulation. This will noticeably allow for clarifying some salient 

features of a vintage based understanding of the capital stock. This first results in augmented forms 

for the Euler equation and the long-run definition of the capital stock with comparative statics 

involving the survival rate of past investments. The associated competitive equilibrium remarkably 

adds temporal dimensions to the problem of the firms. The attention is then moved towards 

equilibrium dynamics, first with some elementary formulations for steady states and unbounded 

growth, and then for advanced arguments with nonlinear utility and heterogeneous goods. Capital 

stock in shown to be prone to oscillating motions, be it for convergent, sustained or unstable 

motions, some classical insights from optimal growth theory, e.g., the so-called turnpike solutions for 

undiscounted programs, are shown to be questioned by this generalized understanding of 

investment. On a methodological basis, few restrictions are superimposed, the arguments remain 

fairly general and the proofs are elementary. 
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Raouf Boucekkine, Giogrio Fabbri, Patrick Pintus: 

Delay effects in collateral constraints and financial globalization 

Abstract: We study the conditions under which financial globalization originates welfare gains in a 

simple endogenous growth setting. We focus on the capital-deepening effect of financial 

globalization in an open-economy. We allow for collateral-constrained borrowing, tanking into 

account the information lag that foreign agencies have about the state of economy. We emphasize 

the role of this kind of imperfection at the equilibrium. From a methodological point of view we deal 

with an optimal control problems driven by neutral differential equations, as far as we know this is 

this first example of this kind of problem in economic literature. 

 

Tapio Palokangas: 

Biodiversity Management with R&D-based Growth 

Abstract: This document examines regions which employ labor and land in production, improve their 

productivity by devoting labor to R&D and promote biodiversity by conserving land from production. 

There is a self-interested central planner that is prone to lobbying and (i) dictates the regions to 

increase their area of conserved land in uniform proportion or (ii) sets a non-distorting uniform 

subsidy to conserved land. Comparing (i) and (ii) yields following results. Regulation (i) promotes 

biodiversity and welfare. The replacement of regulation (i) by the subsidy (ii) decreases welfare. 

Applied to NATURA 2000 in the EU, this suggests that regulation is the appropriate authority for the 

Commission.  

 

Thorsten Upmann: 

Optimal Harvesting of a Spatial Renewable Resource 

Abstract: In this paper we investigate optimal harvesting of a renewable natural resource. While in 

most standard approaches the resource is located at a single point, we allow for the resource to be 

distributed spatially. Consequently, an agent who exploits the resource has to travel from one 

location to another. For a fixed planning horizon, we investigate the speed and the time path of 

harvesting chosen by the agent.  We show that the agent adjusts the speed of movement so that he 

visits each location only once, even in the absence of travelling cost. Since he does not come back to 

any location for a second harvest, it is optimal for him to fully deplete the resource upon arrival. 

A similar type of a bang-bang solution results when we drop the assumption of a constant harvesting 

rate.  Allowing for a variable harvesting rate, the agent chooses to fully exploit the resource either in 

the last or in the first travelling period. A society interested in conserving some of the resource thus 

has to take measures to limit the exploitative behaviour of the agent. 
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Cagri Saglam: 

Optimal Growth Strategy Under Dynamic Threshold 

Abstract: We consider an economy in which the technology exhibits nonconvexities due to fixed 

costs associated with production. Taking into account the incentives for investment to decrease the 

fixed costs, we characterize the circumstances under which an underdeveloped economy can catch 

up with the developing ones. We show that it is optimal to get rid of the …fixed costs inherent in 

production at a finite period of time so that the economy will eventually converge to a positive 

steady state level of per capita income independent of the initial level of capital stock. Indeed, we 

obtain that even though the income disparities may be very persistent and can be perceived as 

poverty traps, all economies would ultimately converge to the same steady state level of per capita 

income. 

 

Martin Kerndler: 

Optimal education and retirement in an aging society – a twin hypothesis? 

Abstract: Common models examining the effects of demographic change and the efficiency of policy 

reforms often suffer from two important shortcomings: (i) interaction between an individual’s 

schooling and retirement decision is disregarded and (ii) a realistic demographic population structure 

is absent. To overcome these limitations, I combine two papers of Ben J. Heijdra and Ward E. Romp 

and allow agents to choose both length of schooling and retirement age endogenously. The 

aggregate dynamics of the model are complex due to generational turnover effects and a human 

capital externality. The time path of per capita output follows a nonlinear Volterra integral equation. 

I find that not controlling for individual adjustments in education and retirement at the same time 

will overestimate the negative impact of aging on the macroeconomy. Similarly, the economic impact 

of education reforms is found to be much stronger if not only schooling but also retirement is treated 

as endogenous. 

 

Anton Belyakov, Vladimir Veliov: 

Constant versus periodic fishing 

Abstract: We consider an age-structured model of fish population with time-constant fertility and 

mortality coefficients subject to periodic harvesting. Fishing technology does not allow to catch the 

fish younger than a certain age, e.g. because it passes through the net cells. Thus, fishing intensity is 

age specific with one-dimensional fishing efforts (control). We show that the maximization of 

average profit results in a periodic optimal control problem. One of the main task of ours is to find 

the conditions for existence of a time-periodic control showing better performance than any 

constant (steady state) control. 


