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Abstract

This research establishes a dynamic model of collective intergenerational welfare within an overlapping generations (OLG) framework, primarily aimed at reconciling poverty alleviation with economic growth. We construct a collective welfare function to serve as a measure for poverty reduction and proceed to analyze the optimal trajectories for consumption and savings across successive generations. The findings derived from the control program emphasize the critical importance of governmental commitment to implementing credible policies to achieve outcomes that enhance overall well-being. Furthermore, the results indicate that incorporating optimal seigniorage as a financing mechanism can effectively ease the state's insolvency constraint while maintaining compatibility with international lending agreements. These elements offer fresh insights into the interplay among fiscal policy, intergenerational welfare, and sustainable economic growth, thereby underscoring the vital role of well-designed public policies in promoting long-term equity and stability.
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1. Introduction

The persistent tension between poverty mitigation and economic expansion continues to pose a formidable challenge to policymakers and economists endeavoring to secure both efficiency and intergenerational equity. Foundational growth theories, commencing with Solow's (1956) neoclassical paradigm and extended by Diamond's (1965) overlapping generations (OLG) framework, have furnished crucial insights into savings behavior, capital accumulation dynamics, and intertemporal resource allocation trade-offs. Nevertheless, these canonical models frequently treat welfare as an aggregated metric, thereby omitting the collective intergenerational dimension that underpins social cohesion and long-run economic sustainability. In numerous developing and emerging economies, characterized by the co-existence of demographic growth and severe resource constraints, reconciling poverty reduction with growth maximization necessitates a formal framework capable of capturing both dynamic optimization and distributive justice.
This paper introduces a dynamic optimization model of intergenerational collective welfare within an OLG economy that explicitly incorporates pivotal structural features of modern economies: specifically, the capital market, private savings determinants, population growth, technological advancement, and heterogeneous consumer preferences. The hypothesized presence of a benevolent social planner ensures coordination across generations, thus guaranteeing that the equilibrium paths for consumption, savings, and investment align precisely with the collective welfare objective. The model extends classical welfare economics by integrating a dynamic intertemporal welfare function serving as a proxy for poverty reduction which permits explicit optimization subject to both market imperfections and prevailing policy constraints.
Our analytical framework is grounded in the tradition of endogenous growth theory and principles of intergenerational justice (Aghion & Howitt, 2009; Barro & Sala-i-Martin, 2004; Rawls, 1971), while simultaneously integrating fiscal and demographic realities often abstracted away in purely theoretical constructs. By doing so, it harmonizes with recent scholarly emphasis on the interaction between income distribution, macroeconomic stability, and social welfare metrics (Stiglitz, 2012; Krueger, Ludwig, & Popova, 2025). Furthermore, by embedding both population growth and technological progress, the model successfully captures the fundamental forces shaping long-run economic dynamics and the intergenerational transmission of wealth. The inclusion of a capital market and heterogeneous savings behavior allows the analysis to investigate how the structure of financial intermediation impacts both the efficiency and the equity of outcomes, drawing on established insights from OLG models featuring imperfect capital mobility (Blanchard & Fischer, 1989; Galor & Weil, 2000).
The principal contribution of this research is its capacity to unify welfare theory with dynamic growth analysis within a coherent intergenerational architecture. The derived model yields closed-form optimality conditions that precisely characterize the trade-offs among economic growth, social welfare, and fiscal sustainability. Simulation results indicate that credible governmental commitment and the appropriate utilization of optimal seigniorage financing can effectively loosen the state's solvency constraint without compromising welfare objectives, consistent with the stipulations of international lending agreements. This integrated approach offers both theoretical and policy-relevant guidance on how nations can concurrently pursue robust economic expansion and intergenerational equity through rigorous macroeconomic governance and the design of welfare-optimizing policies. 
The remaining document is organized in the following manner. We commence in Section 2 by laying out the theoretical framework and the construction of the dynamic optimization model. This presentation encompasses the necessary assumptions regarding capital markets, population dynamics, technological evolution, and how consumer preferences are mediated by a benevolent planning authority. Section 3 then transitions to the core economic analysis, where we rigorously explore the optimality conditions and deduce the central analytical outcomes, paying close attention to the equilibrium evolution of consumption, savings, and intergenerational well-being. Our final Section 4 serves to conclude the study by delineating the practical policy implications, specifically addressing the role of robust fiscal policies and optimal seigniorage in fostering both long-term sustainable growth and effective poverty alleviation.
2. General structure of the model

The analytical framework used is that of a generational growth model. In other words, we are reasoning on the basis of intertemporal maximization. Each generation is composed of identical individuals who form rational expectations. Thus, all households are identical and all firms have the same production function. Young people offer, in identical fashion, one unit of labor in exchange for real wage . They then allocate their income between the consumption of a homogeneous final good, the holding of cash balances, and the formation of real savings, which will constitute the stock of capital used by firms in the following period. Older people do not work. They consume all of their income from the savings they accumulated when they were younger and from their cash holdings. Consequently, at the end of the planning period, i.e., t →∞, all of the savings accumulated by society are entirely consumed by its members.
The size of each generation (young and old) is normalized to unity and remains constant over time. To do this, we assume that the preferences of each generation are described by a Von Newman & Morgenstern (1944) type utility function in order to examine the decision problem. This is a collective utility function composed of intertemporal utility flows enjoyed by agents from period to period.
W = w (,, ...,, ...)
It is a function that aggregates all individual preferences and is optimal in the Pareto sense : U' > 0 et U'' < 0. Given the difficulty of establishing a collective utility function that respects the properties of collective rationality (reference to Arrow's Impossibility Theorem, 1951, 2nd rev. ed.), we hypothesize the existence of a benevolent and omniscient social planner. This planner's mandate is to maximize overall collective well-being, which distinguishes him from an agent seeking to maximize his own preferences. There are a number of approaches to achieving this ideal, the most instructive of which is Rawls' solution (1971). For Rawls, if we ask each of us to evaluate the fairness or unfairness of a society without knowing who we will be in that society, everyone will choose a risk-averse society; that is, a society where the poorest are the least unhappy. 
However, given the difficulty of choosing a utility function where all agents are risk averse, we adopt Bentham's utilitarian criterion, which consists of maximizing the sum of individual utilities in order to guide collective decisions (Bentham, 1789; Sen, 1973) : 
Max  
Where    represents probability. And it is this last criterion that will serve as the basis for the analysis that follows.
In the model, we seek to maximize an objective function that is a collective utility function composed of intertemporal flows that benefit agents from period to period. The model assumes the existence of intergenerational altruism such that the founding father of the dynasty (a benevolent and omniscient voluntary planner) optimizes not only for himself but also for his descendants. Everything happens as if he were alone. This is no longer a static problem, but a dynamic problem of the economy's standard of living. At equilibrium, the equilibrium conditions on the various markets are satisfied, such that we can write : 
(1)  (there is equality in the capital market)
(2)  (savings correspond to the unconsumed portion of production)
(3) I→ =  (Investment increases the stock of capital over time: in the long term, capital wears out and therefore its stock depreciates at the rate δ).
(4)  (the population grows at a constant exogenous rate :   = n)
(5) Technical progress is neutral in the sense described by Harrod (1939). That is to say, it increases labor efficiency : .  This technical progress grows at a constant exogenous rate :   = x
In addition, three types of restrictions are imposed on the model :
a. With regard to consumers, the model assumes that the preferences of each generation are described by a separable and additive utility function :
(6)  
Where 0 < ρ < 1 is the discount parameter that captures the pure preference rate for the present. Given that the reasoning is based on an infinite lifetime analyzed in continuous time, we retain the utility function : 
  dt (for each individual).
If  is the number of individuals at time 0, the collective well-being criterion can therefore be written as :
(7) dt
Well-being will be maximized under accumulation constraints: per capita budget constraints at each t, constraints on initial wealth, and constraints on non-negative discounted final wealth, as it is not possible to leave debts behind. In other words :
                       ()
Originally (t = 0) :  > 0 (parents leave an inheritance to their children). Infinitely (t →∞) :  ≥ 0 (there is no possibility of leaving debts) where  represent net assets per person and savings, respectively.  is wealth per capita and  initial wealth. Agents hold assets in the form of property rights on capital or in the form of loans. They can lend and borrow among themselves, but the representative agent has a net zero position at equilibrium.
Since the two types of assets, capital and loans, are assumed to be perfectly substitutable, they must yield the same real rate of return . The agent's budget constraint can thus be written as :
(8) da = w + (r-n) a-c
Per capita assets, a, increase with per capita income, w + ra, and decrease with per capita consumption, c, and due to population growth, na. 
The problem of the benevolent planner is that of choosing the trajectory of  under the pressure of accumulation (da).  is the control variable. 
With regard to production, we assume that there are a large number n of competing firms producing the final good using convex technology :

Where ,  et  represent, respectively, the output of firm i, the quantities of labor and capital used by firm i at time t. The aggregate production function is then :
 . It is of the neoclassical type.
Assuming that labor and capital markets are in equilibrium, the firm maximizes : 
(9) , return on capital and w, return on labor). By multiplying and dividing the second member of this equation by AL, we obtain :

In equilibrium :
r = MPK -  implies that MPK = r + , et donc  = r +  (2.a)
et w = MPL implies that  (2.b) 
where MPK = Marginal Product of Capital and MPL = Marginal Product of Labor
b. We assume the existence of a benevolent and omniscient planner of a nation (growing at rate n) who seeks to maximize the per capita utility of all members of the community living at each date t. With the equilibrium conditions satisfied, we can rewrite the equilibrium condition on the capital market as follows :
a = k =  (net assets per person equals capital per capita)
This allows us to rewrite the accumulation constraint as a function of k while respecting competitive equilibrium [equations (2.a) and (2.b)]. Thus, equation (8) becomes :


By dividing both members by , the fundamental dynamic equation of capital is found in the Ramsey model. 
(10)  
With the optimality conditions satisfied and the equilibrium conditions met, the Planner's problem is reduced to maximizing (7) under (10) :
Max dt
Constrained  
Avec  = efficient per capita capital (state variable that determines capital accumulation) 
 = efficient consumption per capita (control variable)
= accumulation constraint
3. Optimal control program resolution

By respecting the transversality condition, which states that the present value of assets per capita must be zero at the end of the planning period, the resolution of the model makes it possible to determine the level of consumption per capita in the steady state, and therefore the welfare of society (Phelps, 1961). There is therefore a value of s (and therefore of ) that maximizes the level of consumption per capita in the steady state: this is Phelps' optimum, which determines the savings rate of agents.
Since the latter are supposed to maximize their intertemporal utility, the Planner's problem is to choose the time profile , under the constraint of accumulation (). Since at some point, the state of wealth () is given, choose  equates to choosing , savings, and therefore  optimal.
Setting , where  is the implicit undiscounted price and v is the implicit discounted price of capital, the Hamiltonian is written as :
H =  
The first-order conditions are :
(1)              ⇒    v = 0

(2)  =          ⇒  

(3)              ⇒  =   + 

(4)   (cross-cutting requirement [footnoteRef:1]) [1:  The cross-sectional condition indicates that the present value of assets per capita (the quantity  must be nil at the end of the planning period.] 

From condition (1), we obtain : 
 v =   
⇒            +                                          (5)
From condition (2), we obtain:

⇒                                             (6)
From (5) and (6), we obtain :
=  +
                                               (7)
This equation is known as the Ramsey-Keynes rule. Expanding equation (7) gives:


⇒                      (8)
With  =  elasticity-consumption of marginal utility of consumption.
Equation (8) stipulates that, at equilibrium, the evolution of consumption is determined by the Ramsey-Keynes rule.
As , Equation (8) can be rewritten as a new dynamic equation that determines the evolution of effective per capita consumption :
 =   (                                    (9)
Equation (9) stipulates that as long as the evolution of effective per capita consumption is determined by the modified golden rule :  = 0 ⇒. In other words, agents choose a uniform consumption profile if and only if . It will be in their interest to give up consumption today in order to consume more tomorrow ( > 0), if they receive a sufficiently remunerative interest rate in compensation (r >).
As  = 0 in a stationary state, it follows that  = 0, in a stationary state. Thus, the equilibrium values of  et  are those that satisfy the following two conditions :
                  ⇒       =  -                 [see equation (3)]
                   ⇒                                 [see equation (9)]
Equations (1) and (2) allow us to determine the optimal savings :
 =  =  . This saving is achieved at the point :  = 0, and therefore  =  =  . And since there is equilibrium in the capital market, then : 
Econometric evidence robustly confirms that the inequality > ​. This finding implies that the steady-state interest rate consistent with the modified golden rule exceeds that derived from the traditional golden rule. Consequently, the level of per capita consumption associated with this adjusted framework is higher than that anticipated by classical modeling. Such a result underscores the possibility that relaxing the rigid assumptions underlying the conventional steady-state condition can yield efficiency gains in resource allocation, enhance overall welfare, and induce a more flexible intertemporal balance between savings and consumption. Essentially, deviations from the classical golden rule do not necessarily signal inefficiency; instead, they may reflect an adaptive optimization process that is better aligned with dynamic economic realities and policy constraints.
4. Conclusion and policy implications

The results of the model indicate that the growth problem is a problem of choice between present consumption and future consumption, and allows us to assess the policy of increasing the savings rate. Consequently, the community's choice of savings rate (high or low) can only result from maximizing per capita consumption. This maximization, by providing optimal k*, also provides optimal c*, which is compatible with achieving sustainable and balanced.
However, faced with low savings rates in developing countries, governments in various countries prefer to resort to borrowing from willing lenders such as the Bretton Woods institutions, at the risk of increasing debt through a snowball effect. This is particularly the case in the DRC, where growth rates have been consistently lower than the rate of debt, thereby transferring the burden of debt to future generations. At this point, the government behaves like a born Ponzi player[footnoteRef:2], where the agent borrows 1 dollar to consume and uses a new loan of (1+i) or more to renew the principal and pay the interest.  [2:  Charles Ponzi was an Italian-American con artist in the early 20th century, remembered for developing a fraudulent pyramid scheme now known as a “Ponzi scheme,” based on paying off older investors with money from new investors] 

Indeed, the transversality condition indicates that the present value of assets per capita must be zero at the end of the planning period. In other words, it would be suboptimal to end up with a positive capital stock, as collective welfare could be improved if the assets held until this terminal period were used to increase consumption.
Setting  =  where z is the asset growth rate, the transversality condition becomes :  = 0
To satisfy this condition, the per capita amount of assets (a) must grow at a rate (z) lower than (r-n) or, equivalently, the dynasty's total amount of assets (A = La) must grow at a rate (z+n) lower than r. In other words, it is not optimal for the dynasty to accumulate a positive amount of assets at a rate higher than r indefinitely. However, in the case of a chain of debts (Ponzi scheme), present consumption becomes free, as the debt is never paid. In return, the dynasty's debt increases indefinitely due to the snowball effect. As a result, it is the poor future generations who must pay the heavy burden of the debt of the rich present generations. Under these conditions, no benevolent and omniscient planner can indebt themselves indefinitely, and such absurd situations must be eliminated from the equilibrium trajectory (i.e., optimal growth).
Furthermore, by pursuing the zero inflation target set out in the general loan agreements, the World Bank and the IMF are depriving the country of a significant source of seigniorage revenue and forcing it into a state of underemployment. Zero inflation is likely to lead to a significant decline in household savings rates and thus a lasting slowdown in economic growth.
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