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Abstract: This paper critically examines the Ramsey model's role in elucidating long-term 

economic growth amidst significant exogenous challenges like Brexit and the COVID-19 

pandemic. It dissects the model's core principles, including constant returns to scale, 

knowledge spillover effects, innovation benefits, and the pivotal role of saving and 

investment in driving endogenous growth. The study delves into the model's mathematical 

structure, emphasizing the dynamics of consumption, capital accumulation, and the 

equilibrium paths crucial for stable economic progression. Additionally, it contrasts 

theoretical predictions with real-world data, particularly analyzing the UK's GDP trends post-

Brexit and during the pandemic. The paper scrutinizes how these events influence trade, 

knowledge transfer, and public health and technology investment, and evaluates the influence 

of public policy on long-term growth, focusing on aspects like research and development 

funding, public goods provision, and tax system structuring to foster investment. Ultimately, 

this paper aims to enhance understanding of the Ramsey model's ability to address the 

complex interplay between endogenous mechanisms and external factors in shaping 

economic development trajectories.  
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1. Introduction 

Romer continues to use the equilibrium and optimum methodologies of neoclassical economics. In 

growth models, they seek to eliminate decreasing returns and endogenous technological processes. 

This is an expansion and improvement of the traditional neoclassical theory of growth, also known 

as endogenous growth theory [1]. One of the most pressing issues of endogenous growth theory is to 

explain the possibility of continuous economic growth and the causes for disparities in economic 

growth rates [2]. Although the neoclassical economic growth theory offered exogenous technological 

progress and population growth rate to explain sustained economic development, exogenous 

technological progress rate and population growth rate did not conceptually solve the problem of 

sustained economic growth.  

The endogenous growth hypothesis is based on the neoclassical economic growth model[3]. In a 

way, the neoclassical growth theory's assumptions are relaxed and linked variables are endogenized 

in the endogenous economic growth theory. According to the Ramsey model, the long-term growth 

rate is tied to the exogenous value x of the pace of technological advancement. Long-term, a greater 
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propensity to save or a rise in technology results in larger levels of capital or more efficient worker 

productivity but has no effect on the growth rate per capita. Consider immigration and emigration for 

economic opportunity first. This procedure modifies the population and labor force for a particular 

birth and death rate. Second, it introduces birth rate alternatives. This is another means by which 

population and labor can be determined endogenously[4]. The endogeneity of labor supply in a 

growth paradigm also includes migration and labor/leisure selection, in which population and labor 

are no longer equal. 

2. Model Dynamics and Economic Implications 

2.1. Theoretical Framework and Mathematical Foundations 

 𝑢(𝑐) =
𝑐1−𝜃−1

1−𝜃
   (1) 

Thus,  

 
�̇�

𝑐
=

1

𝜃
(𝑟 − 𝜌)  (2) 

In the model, lower intertemporal substitution elasticity would lead to a weaker willingness to 

substitute consumption between periods. 

 

Figure 1: Trajectory Analysis in Ramsey Model 

Observing the trajectory requires determining k(0) and discussing the transfer dynamics of c(0) at 

various points. Alternatively, we determine c(0) and explore the transfer dynamics of k(0) at various 

places. Using this strategy, it is possible to conclude that c(0) is unique at a particular critical point. 

This merely causes the economy to gravitate to its equilibrium position (steady state point). Other 

paths are not conceivable, and the path to the saddle point is an equilibrium path. In other words, this 

path is the sole path that leads to competitive equilibrium. This route is also known as the ideal growth 

route. 

2.2. Endogenous Growth Perspectives 

The Ramsey model is a dynamic economic model that attempts to describe how economies grow 

through time. In this concept, growth is endogenous, as opposed to exogenous influences such as 

technological advancements or government regulations. To induce endogenous growth in the Ramsey 

model, several requirements must be met. The first requirement is a steady return to manufacturing 

scale. This indicates that an increase in production inputs, will result in an increase in output that is 

proportional to the increase in inputs. If there are increasing returns to scale, larger firms will be 
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dominant and stifling competition, which can limit growth [5]. Second, information development 

must have a positive spillover effect. This implies that the knowledge created by one enterprise or 

household can be utilized by others in the economy, resulting in a cycle of innovation and economic 

progress. In the Ramsey model, this spillover effect is reflected by the assumption that knowledge is 

a non-rivalrous good, meaning that multiple individuals in the economy can use it without 

diminishing its availability to others.[5] Thirdly, a system for reaping the advantages of knowledge 

creation is required. This is made possible by intellectual property rights, such as patents and 

copyrights, which enable companies to reap the rewards on their efforts in invention. Without these 

mechanisms, enterprises may underinvest in knowledge development, resulting in lower growth rates. 

Finally, there must be a mechanism for saving and investment. 

2.3. Policy Implications and Growth Projections 

In the context of the Ramsey model, public policy has the potential to have a significant bearing on 

long-term growth. The model sheds light on both the short-term and the long-term consequences that 

a variety of policy initiatives have on economic growth. In this response, we will focus on some of 

the most significant policy actions that can have an impact on the Ramsey model's projections of 

long-run economic growth. The funding of research and development is an essential component of 

any sound policy (R&D). In the Ramsey model, the production of new knowledge is an essential 

factor in endogenous growth, as was mentioned earlier. Investing in research and development (R&D) 

is one way for governments to contribute to the creation of new knowledge. This investment may 

take the form of grants to educational institutions or subsidies to for-profit businesses engaged in 

research and development. Another essential intervention on the part of policymakers is the provision 

of public goods like as infrastructure and education. The production of private businesses and families 

as well as the dissemination of knowledge can both benefit from the provision of public goods. For 

example, investing in transportation infrastructure can lower the cost of transporting goods, 

increasing economic growth and company competitiveness. Investing in education, on the other hand, 

can increase human capital as well as productivity, both of which can lead to better growth rates in 

the long run. The tax system is the third essential policy measure. According to the Ramsey model, 

the structure of the tax system has the potential to have an impact on the total quantity of money that 

is saved and invested. If capital income taxes are high, then households and firms may invest less in 

both physical and human capital, which will result in slower rates of growth over the long term. On 

the other hand, if taxes on labor income are high, households might decide to work less, which would 

result in lower output and growth rates. 

3. The Impact of Brexit and COVID-19 on Consumption and Capital Dynamics in the 

Ramsey Model 

3.1. Theoretical Framework and Mathematical Foundations 

 �̇̂� = 𝑓(�̂�) − 𝑐̂ − (𝑥 + 𝑛 + 𝛿)�̂�  (3) 

So,  

𝑓 ′(�̂�) = 𝛿 + 𝜌 + 𝜃𝑥 

⇒ 𝑐̂̇ = 0 𝑙𝑜𝑐𝑢  (4) 
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Figure 2: Capital and Consumption Dynamics in Ramsey Model 

There must be some k^, which makes the dynamic growth rate of consumption zero. Hence a 

vertical line. Since f'(k(t)) is a single-decreasing function, in the area to the left of the vertical line, 

the growth rate of consumption is positive, otherwise it is negative.  

3.2. Economic Implications of Brexit and COVID-19 pandemic 

Under the framework of the Ramsey model, the Brexit, or the United Kingdom's decision to leave the 

European Union, has had substantial ramifications for the country's long-term growth prospects. 

Brexit could have a huge influence on trade, which is one of its many potential consequences. Because 

it was a member of the European Union (EU), the United Kingdom enjoyed access to a sizable market 

in which there were few obstacles to commerce. For this reason, the profits from trade may be reduced, 

which may in turn lead to lower levels of output and investment and limit the possibility for 

endogenous growth. Likewise, the United Kingdom's capacity to recruit and keep talented people 

from all over the world could be hampered by Brexit. This could restrict the possibility for knowledge 

spillovers and the rewards from innovation, both of which are essential for endogenous growth. 

The COVID-19 pandemic has had a significant impact on the economy of the world, particularly 

with regard to the potential effects it may have on long-term growth when viewed within the context 

of the Ramsey model. The lockdown measures that have been imposed by governments in an effort 

to restrict the propagation of the virus have had both direct and indirect effects on the conditions that 

are necessary for endogenous growth. As a direct consequence of the lockdown measures, there has 

been a reduction in economic activity. Output and investment have decreased as a result of the closure 

of non-essential businesses and travel restrictions. The conditions necessary for endogenous growth 

have also been indirectly impacted by the lockdown measures. For example, the pandemic has 

produced disruptions in global supply chains. On the other hand, it is not impossible that the pandemic 

could result in changes to the environment that are beneficial and necessary for endogenous growth. 

For instance, the pandemic has resulted in a greater reliance on distant labor and digital technology, 

both of which have the potential to generate additional chances for the dissemination of knowledge 

and the development of new ideas. 

The UK's GDP growth has been volatile over the past decade. It has experienced periods of strong 

growth, followed by periods of contraction, and this trend has continued even after the Brexit 

referendum in 2016. However, the COVID-19 pandemic has had a significant negative impact on the 

UK's economy, with GDP contracting by a record 9.9% in 2020. To analyze the impact of these events 

on long-run growth within the context of the Ramsey model, we can look at the components of GDP 

that drive long-run growth, namely capital accumulation and technological progress. Capital 

accumulation refers to the investment in physical and human capital, while technological progress 

refers to the development of new technologies and innovations. 
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3.3. Comparative Perspectives: Policy, Innovation, and Long-Term Growth 

There is a chance that Brexit will have an effect on the United Kingdom's capacity to invest in research 

and development. The United Kingdom receives a significant portion of its funding for scientific 

investigation from the European Union (EU), and the impending departure from the EU may result 

in a reduction in the total amount of money devoted to research and development. This might put a 

damper on the potential for knowledge generation and innovation, both of which are essential for 

continued economic expansion over the long term. On the other side, the United Kingdom will have 

a larger degree of autonomy over its own internal regulatory environment, giving it the opportunity 

to pursue policies that are possibly more beneficial to economic growth and innovation. As a result, 

the effects of Brexit on Ramsey's model of long-term economic growth are complex and 

unpredictable [1]. Even though Brexit might make it more difficult for the conditions that are 

necessary for endogenous growth to occur, it is also possible that the United Kingdom will pursue 

policies that are more conducive to growth in the event that it is no longer a member of the European 

Union. In the end, the impact that Brexit will have on growth in the long run will rely on a variety of 

factors, such as the policies that are pursued by the government of the United Kingdom (UK) and the 

extent of trade frictions with the European Union (EU) and other trading partners. 

The epidemic has also brought to light the importance of investing in public health infrastructure, 

which, over the longer run, may lead to improvements in both health and productivity. In addition, 

the steps taken by the government in response to the outbreak may have a significant effect on long-

term growth. However, if these policies are not well targeted, they could result in higher levels of 

debt and inflation, so restricting the prospect of long-term growth. This would be the case since higher 

levels of debt and inflation would make it more difficult to service debt. As a consequence of this, 

the implications of the COVID-19 lockout on long-term growth in the Ramsey model are complex 

and unexpected. The longer-term consequences of the pandemic on growth will depend on a variety 

of different variables, including the effectiveness of government measures and the capacity of firms 

to adapt to the changing economic climate. 

4. Conclusion 

This essay analyzes the Ramsey model of endogenous economic growth and how public policy and 

exogenous events, such as Brexit and the COVID-19 pandemic, might affect long-term growth. The 

Ramsey model necessitates constant returns to scale, positive spillovers from knowledge 

development, means for capturing the benefits of knowledge creation, and a mechanism for saving 

and investment to provide endogenous growth. Brexit could restrict trade, knowledge transfer, and 

financing for research and development, whereas the COVID-19 pandemic has limited economic 

activity and investment but may result in advancements to public health infrastructure and digital 

technology. Public policy, such as sponsoring research and development, providing public goods, and 

developing a tax structure that encourages saving and investment, can also affect long-term growth. 
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