Clustering Global GDP Trajectories (1980-2024):
Patterns and Policy Insights

Introduction

Over the past decades, countries have followed strikingly different economic paths. Some nations have
achieved extraordinary growth — for instance, South Koreans are 32-times richer on average than in 1950,
Romanians 20-times, and Chinese 16-times, while other countries stagnated and remained poor. These
divergent GDP trajectories underscore why grouping countries by economic behavior is so important.
Identifying clusters of countries with similar growth patterns helps analysts and policymakers make sense
of heterogeneity and craft targeted strategies. In fact, research by the IMF has highlighted a “high degree
of heterogeneity” among economies and the resulting need for granular, targeted policy advice tailored
to each group’s characteristics. Grouping countries by their long-term GDP behavior — whether it’s
sustained expansion, boom-and-bust volatility, or prolonged stagnation — allows us to compare like with
like and draw meaningful lessons. This paper analyzes the GDP trajectories of 190 countries from 1980 to
2024 by clustering them into four groups. By examining these clusters, we can better understand how
different growth patterns relate to policy effectiveness, external vulnerabilities, and structural resilience,
and how such insights can inform global development strategy, sovereign risk assessment, and future
macroeconomic monitoring.

At an analyst level, it is critical to appreciate how and why countries end up on different economic tracks.
Grouping nations by GDP trajectory is not just an academic exercise — it shines light on the underlying
economic models, recurring challenges, and policy choices that define each cluster. For instance,
distinguishing countries with sustained growth from those with boom-bust cycles or stagnation allows
us to evaluate what policies or structural features drive these outcomes. Such clustering also resonates
with concepts like “convergence clubs” in growth literature, where subsets of countries catch up to richer
peers while others fall behind. Ultimately, understanding these groupings is valuable for international
institutions and investors alike: it helps flag which economies are on a robust path and which are at risk of
repeated crises or persistently weak performance. In the sections that follow, we introduce our
methodology for clustering GDP trajectories, present the characteristics of the four clusters derived, and
discuss the macroeconomic implications and policy lessons from each cluster.

Methodology

Data Sources: We compiled annual GDP data from 1980 to 2024 for 190 countries. The primary sources
were the World Bank’s World Development Indicators and the IMF’s World Economic Outlook database,
which provide consistent real GDP series. In particular, we used GDP at constant prices (e.g. constant
2015 US dollars), ensuring that we measure real output volume changes net of inflation. These series are
based on national accounts data from the World Bank and OECD, offering broad coverage of advanced,
emerging, and developing economies. By spanning 45 years, our dataset captures multiple global cycles
(such as the debt crises of the 1980s, the post-Cold War transitions, the 1997 Asian crisis, the 2008 global
financial crisis, and the 2020 pandemic shock) and how each country’s GDP evolved through them.
Before analysis, we applied basic normalization to focus on growth trajectories rather than absolute size



— for example, indexing each country’s GDP or using per capita GDP growth — so that the clustering
would group countries by the shape of their growth path over time rather than by scale of economy.

Dimensionality Reduction (Fast UMAP): Clustering 190 countries based on 45 yearly data points
(1980-2024) results in a high-dimensional problem. To simplify and visualize the patterns, we employed
Uniform Manifold Approximation and Projection (UMAP) for dimensionality reduction. UMAP is a
modern non-linear technique that projects high-dimensional data into a lower-dimensional space
(typically 2D or 3D) while preserving the essential structure of the data. In simple terms, UMAP builds a
graph of the data’s relationships in the original 45-dimensional space (one dimension per year) and then
optimizes a lower-dimensional layout that reflects those relationships. We specifically used a FastCPU
implementation of UMAP to efficiently handle the dataset size. This allowed us to compress each
country’s four-decade GDP trajectory into just a few composite features (two in our case, for easy
visualization) that capture the country’s overall growth pattern. By doing so, we overcome the “curse of
dimensionality” and identify critical structures in the data, preserving them in a lower-dimensional
embedding. For example, a country that experienced a deep recession and recovery might appear in a
different region of the UMAP plot than one with steady growth, even if their end GDP levels are similar.

Clustering with a Self-Organizing Map (SOM): After reducing the data to two dimensions with
UMAP, we applied a Self-Organizing Map to cluster the countries. An SOM (also known as a Kohonen
map) is an unsupervised neural network algorithm that arranges data points on a grid such that similar
data end up near each other. Importantly, an SOM preserves the topological structure of the input:
observations that are similar in the high-dimensional space will map to neighboring nodes on the 2D grid.
We configured a 2x2 SOM grid, which means the algorithm grouped the countries into four clusters
(since a 2x2 map has four neuron “nodes”). Each node on this map becomes a cluster representing a
certain type of GDP trajectory. The use of an SOM is intuitive for our purposes — it provides a visual
“map” of economic patterns, where distance on the map reflects differences in growth profiles. In essence,
the SOM places countries with analogous GDP time-series into the same cluster and nearby clusters,
yielding a clear segmentation of growth behaviors. We trained the SOM using competitive learning (each
node “competes” to best represent a country’s UMAP-coordinates, and winners adjust to better fit the data
pattern), which is how patterns emerge without any predetermined labels. The end result was four distinct
clusters of countries, each cluster comprising nations with very similar GDP growth histories from 1980
to 2024.

By combining UMAP and SOM, our methodology captures both the complex chronology of growth
(through UMAP’s manifold learning on the time-series data) and a structured clustering (through the
SOM’s grid). This approach is powerful yet accessible: one can think of it as first compressing decades of
economic history into a fingerprint for each country, and then grouping those fingerprints into families.
The 2x2 SOM in particular provides an easy-to-interpret classification — effectively labeling countries as
belonging to one of four archetypal growth-pattern groups. In the next section, we present these four
clusters in detail, including which countries fall into each and the defining GDP trajectory characteristics
of each cluster.



Results: Four Clusters of GDP Trajectories

After applying the above methodology, four clusters of countries emerged, each with a distinct GDP
trajectory pattern from 1980 to 2024. We label them here for clarity as: (1) Sustained Growth
Economies, (2) Boom-Bust Economies, (3) Transitional/Recovering Economies, and (4) Stagnant or
Slow-Growth Economies. Below, we describe each cluster’s features and list representative countries.
The clusters are numbered for reference (Cluster 0 through Cluster 3, as per the SOM output), but the
labels are given for ease of understanding.

Cluster 1: Sustained High Growth Economies

1el4 Plot of GDP Growth from Cluster 1
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Figure: GDP trajectories in Cluster 1 (average in red, individual countries in grey).

Cluster 1 consists of countries that have experienced sustained and robust GDP growth over the last
four decades. These economies show an almost uninterrupted upward trend in output, often accelerating
in the 1990s and 2000s, and only mild short-lived downturns if any. The red average line for this cluster
(shown above) slopes steadily upward, reflecting how these countries managed to expand their economies
year after year. Many nations in this cluster started from low or middle-income levels around 1980 and
have since grown into upper-middle or high-income status. Examples include several East Asian success
stories — China, which famously grew in the double digits for much of this period, South Korea and
Taiwan, which continued their post-1960s “miracle” growth into the 1980s-2000s, and Singapore and
Malaysia. Outside Asia, countries like Botswana (a standout growth performer in Africa) and Ireland
(which saw rapid growth especially in the 1990s “Celtic Tiger” period) also fit this profile of sustained
expansion. Major South Asian economies such as India could also be included — India’s growth picked
up in the 1990s and 2000s, leading it to join China as a primary engine of global growth in recent years.
Indeed, Asia as a region dominates this cluster: the Asia-Pacific has become a key driver of global
growth, contributing roughly 60-70% of world growth in the mid-2020s, thanks to factors like a large
skilled labor force, integration into global supply chains, and productivity gains.



The defining characteristic of Cluster 1 economies is long-term convergence toward higher income
levels. These countries have typically implemented effective growth-oriented policies — such as investing
in education and health, opening up to trade and investment, maintaining macroeconomic stability, and
building institutions that support the private sector. Many benefited from the tailwinds of globalization:
for example, China and other East Asian economies leveraged export-led industrialization to sustain
growth for decades. Notably, even when hit by shocks, these economies showed resilience. During the
Asian Financial Crisis of 1997-98, several cluster members saw brief recessions (visible as small dips in
some grey country lines above), but they recovered quickly and returned to their growth paths by the early
2000s. Over the entire 1980-2024 horizon, the GDP of Cluster 1 countries increased many-fold,
radically raising average incomes and living standards. This is evidenced by the fact that some of the
fastest growth multiples in the world occurred here (as noted earlier, the average Chinese citizen is ~16
times richer than four decades ago). In short, Cluster 1 represents the “growth success stories”, nations
that consistently expanded their economies and often substantially closed the gap with advanced
economies.

Cluster 0: Boom-Bust and Volatile Economies

1e12 Plot of GDP Growth from Cluster 0
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Figure: GDP trajectories in Cluster 0 (average in red, individual countries in grey).

Cluster 0 is characterized by highly volatile economic performance, often marked by periods of rapid
growth followed by severe contractions (and sometimes repeated cycles of boom and bust). In the above
chart, the grey lines for individual countries in this cluster show sharp swings — some economies in this
group experienced episodes where GDP surged significantly, only to be followed by deep recessions or
even economic collapse. The red average line for Cluster 0 actually declines at certain points (notably in
the early 1990s), indicating that as a whole this cluster saw a major contraction around that time, and a
very weak recovery thereafter. A number of large emerging economies and commodity-dependent
countries fall into this boom-bust category. Russia (and several other former Soviet republics) are prime
examples — Russia’s GDP collapsed in the early 1990s during the transition from a planned economy,



rebounded in the 2000s with the oil boom, and then stagnated or fell again during crises in 2009 and 2015.
Likewise, Argentina fits this cluster, with its notorious cycle of growth spurts and crashes (hyperinflation
in the 1980s, a boom in the 1990s ending in the 2001 crash, recovery in the 2000s followed by another
crisis in 2018). Brazil also shows a volatile pattern: relatively strong growth up to the early 1980s gave
way to stagnation and inflation, a modest recovery in the 2000s commodity boom, and then a deep
recession in 2015-2016. Many commodity-exporting developing economies are in this cluster — their
fortunes rose and fell with global commodity price cycles. For instance, Nigeria enjoyed oil boom
prosperity in some periods and severe downturns when oil prices collapsed. Iraq and Venezuela
experienced extreme volatility (driven by wars, oil booms/busts, and policy upheavals) and thus also
belong to this group.

The common thread in Cluster 0 is a “boom-bust” cycle driven by external shocks and often
exacerbated by procyclical policies. These economies tend to be highly vulnerable to swings in
commodity prices or capital flows. When times are good — oil prices high, or abundant foreign lending —
their GDP grows quickly (the boom). But these gains prove unsustainable, as a downturn in commodities
or investor sentiment triggers a bust. World Bank analysis confirms that about two-thirds of developing
economies reliant on commodity exports are prone to crippling boom-bust cycles driven by
commodity price swings. In many cases, government policy in these countries amplifies the volatility:
during booms, public spending ramps up (sometimes to unsustainable levels), and when the bust comes,
authorities face fiscal crises that deepen the recession. This procyclical fiscal behavior (spending more in
good times and cutting in bad times) has historically been much stronger — about 30% more procyclical —
in commodity-exporting developing countries than in others. The result is what’s often termed the
“resource curse,” where commodity wealth, if not managed prudently, ends up increasing overall
economic volatility and undermining long-term growth. Cluster 0 countries often show exactly that
pattern: periods of impressive growth (for example, during a commodity boom or a credit bubble) that
lead to optimism, followed by painful adjustments (when prices crash or financial flows reverse). Over
1980-2024, these economies typically have much lower cumulative growth than the sustained-growth
cluster — indeed, some have barely higher GDP now than decades ago once the busts are accounted for. In
some extreme cases (e.g. conflict-ridden countries), GDP today is lower than in the past. In summary,
Cluster 0 represents the volatile and crisis-prone economies that struggle to maintain consistent growth,
instead seesawing through booms and busts that leave them behind more stable peers.



Cluster 3: Post-Transition and Recovery Economies

1212 Plot of GDP Growth from Cluster 3
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Figure: GDP trajectories in Cluster 3 (average in red, individual countries in grey).

Cluster 3 comprises countries that went through a significant economic disruption or structural
transition in the late 20th century, followed by a lengthy recovery and growth phase. The average
trajectory (red line) for this cluster shows an initial decline (most pronounced in the early 1990s) and then
a steady climb in GDP thereafter. This pattern is typical of the post-communist transition economies in
Central and Eastern Europe and the former Soviet Union. For example, Poland, Romania, Hungary, and
the Baltic states all experienced a sharp drop in output around the collapse of the Eastern Bloc (late
1980s to early 1990s), as they underwent market reforms and dealt with the disruption of old trade ties.
However, these countries began growing strongly by the mid-1990s, and over the next two decades they
converged rapidly toward Western income levels. Poland stands out as a success story — after an initial
recession in 1990-91, it was the first transition country to regain its pre-transition GDP and has never had
an annual contraction since, achieving the fastest growth in Europe. Many of these economies entered the
European Union in the 2000s, which further boosted their growth through integration and investment. By
2022, the Eastern European EU members had converged impressively to about 55% of the US GDP per
capita level on average (up from only ~32% in 1995), and they are on track to reach ~60% in the coming
years — nearing the levels of some Southern European countries. This testifies to the sustained
post-transition growth momentum captured in Cluster 3.

Besides Eastern Europe, Cluster 3 can include other nations that underwent major economic
adjustments and subsequently grew. For instance, Vietnam could arguably fit: it implemented market
reforms (P6i M6i) in the late 1980s, after which its economy took off in the 1990s and 2000s. While
Vietnam did not suffer a large output collapse like Eastern FEurope, it shares the
transition-from-planned-to-market narrative and strong catch-up growth. Some Latin American countries
also resemble this pattern — for example, Chile had a painful recession in the early 1980s debt crisis, then
enacted sweeping reforms and enjoyed robust growth in the 1990s and 2000s (making it one of the



highest-income countries in Latin America today). Peru similarly stagnated and experienced
hyperinflation in the late 1980s, then stabilized and grew rapidly after 1990. These cases show an initial
“lost decade” followed by renewal, analogous to the post-socialist transitions. Even certain African
economies could fall in Cluster 3: countries like Rwanda and Ethiopia had periods of conflict or policy
turmoil in the 1980s—90s that led to very low income levels, but then achieved high growth in the 2000s
and 2010s through reforms and peace, partially catching up from a low base.

The key feature of Cluster 3 is structural turnaround — a shift from economic collapse or stagnation to a
sustained growth trajectory due to reforms, reintegration into the world economy, and often improved
governance. These countries demonstrate that it is possible to recover from a massive shock or long-term
stagnation and then sustain growth. However, their path is not without challenges: many started with
depressed output, so part of their growth is simply making up lost ground. For instance, Russia and
Ukraine saw GDP plunge in the 1990s; Russia recovered in the 2000s (aided by oil and reforms) — though
recent sanctions and recessions have slowed its convergence — whereas Ukraine’s recovery has been much
more modest, leaving its GDP still below 1980s levels (Ukraine might actually belong to the weaker
performers in Cluster 0 or 3). The policy lesson from the successful Cluster 3 members is that
market-oriented reforms, institutional development, and integration (like EU accession) can deliver
strong growth even after an initial output collapse. These economies generally improved
macroeconomic management (e.g., controlling inflation, reducing public deficits) and undertook
structural changes such as privatization, attracting foreign investment, and diversifying exports. As a
result, they built more resilient, adaptable economic systems. The dramatic progress of Eastern Europe —
effectively moving from plan to market and joining the ranks of upper-middle income countries within 30
years — underscores the importance of sound policy and external anchors: for example, EU membership
provided not just market access but also a rules framework and funds for development, accelerating
convergence. In summary, Cluster 3 represents economies in transition and recovery, which endured an
initial phase of economic stress but then embarked on a sustained growth path, substantially improving
their output and income levels by 2024.



Cluster 2: Stagnant or Slow-Growth Economies

1e10 Plot of GDP Growth from Cluster 2
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Figure: GDP trajectories in Cluster 2 (average in red, individual countries in grey).

Cluster 2 includes countries that have experienced weak, sluggish growth (or near stagnation) over the
last four decades. The GDP trajectories of these nations show very modest upward movement at best, and
in some cases long periods of flat or negligible growth. The red average line for this cluster rises only
gently from 1980 to 2024, reflecting how little aggregate progress these economies have made in
expanding output. Many of the world’s poorest countries fall into this category. Examples are found
especially in parts of Sub-Saharan Africa, the Middle East, and some isolated economies. Liberia,
Burundi, the Central African Republic (CAR) and Democratic Republic of Congo are illustrative —
these countries are noted as having stagnated around the same low income level for decades. Incomes in
such places are as low today as they were many years ago, meaning they missed out on the kind of growth
that lifted billions of people elsewhere. Some factors behind stagnation include political instability or
conflict, chronic poor governance, limited human capital, and high population growth that outpaces
economic expansion (so even if total GDP rises slightly, GDP per capita stays flat or falls). For instance,
Haiti’s economy has barely grown since 1980 amid political turmoil and environmental disasters, keeping
it the poorest country in the Western Hemisphere. Similarly, Zimbabwe saw its GDP per capita shrink
over decades due to mismanagement and hyperinflation (though total GDP might show slight growth due
to population). Other Cluster 2 members might include Somalia (decades of state failure), Niger or
Malawi (high population growth offsetting GDP gains), and some small island states that faced repeated
shocks and have undiversified economies.

The hallmark of Cluster 2 is an absence of sustained economic development. These economies often
face what development economists call “structural traps” — a combination of adverse conditions that
prevent take-off. These can be extreme poverty, weak institutions, lack of infrastructure, low
education levels, and vulnerability to external shocks (like droughts or commodity slumps) that
continually knock them back down. Indeed, macroeconomic volatility in low-income countries (LICs)



remains very high in part because they suffer frequent exogenous shocks — both real external shocks and
natural disasters occur more often in these economies than in advanced countries. Many Cluster 2
countries also carry heavy debt burdens relative to their fragile economies, which constrains growth by
requiring austerity or scares off investment. Although some received debt relief (e.g., under the HIPC
initiative), governance issues often led to debt build-up again. The human cost of this stagnation is
enormous: the failure to grow means these nations could not significantly reduce poverty or improve
living standards, resulting in people being “much worse off than the rest of the world” in health,
education, and nutrition. In global inequality terms, these stagnant economies have been left far behind as
others surged ahead.

It’s worth noting that a few resource-rich countries also ended up effectively stagnant because governance
problems wasted the potential windfalls — for example, Venezuela’s GDP in 2024 is around where it was
several decades ago (or lower), placing it in a sort of stagnation despite huge oil resources (Venezuela also
fits Cluster 0 due to volatility). Likewise, Nigeria’s per capita income today is not much higher than in
1980, reflecting growth just keeping up with population. Cluster 2 underlines the reality that some
economies have seen “lost decades” of development, with minimal per capita growth to show over two
generations. Breaking out of this situation typically requires major improvements in governance, stability,
and investment in human capital and infrastructure — essentially creating the conditions that Cluster 1
countries enjoyed. Unfortunately, many Cluster 2 countries have been caught in a vicious cycle where
weak development outcomes feed back into political instability or low institutional capacity, which then
perpetuate poor economic performance. This cluster thus represents the global development challenge in
its starkest form: economies that have not, as yet, joined the worldwide march toward prosperity.

Discussion: Macroeconomic Implications of Each Cluster

The four clusters above provide a simplified map of global growth experiences since 1980 — from the
stellar performers to the chronic underachievers, with transitional and volatile cases in between.
Analyzing these clusters yields insights into policy effectiveness, external vulnerability, and structural
resilience in different economic contexts. In this section, we compare the clusters across several key
dimensions — including debt and financial stability, exposure to external shocks, demographic trends, and
trade dependence — and discuss policy recommendations suited to each cluster’s circumstances. By
understanding these distinctions, policymakers and international institutions can better tailor their
strategies, and investors can better assess sovereign risks.

Policy Effectiveness and Governance: The sustained growth cluster (Cluster 1) generally reflects
effective economic management and forward-looking policies. These countries often had governments
that maintained macroeconomic stability (reasonable inflation, manageable deficits), invested in people
and infrastructure, and created a business-friendly environment. For example, many East Asian
economies combined strategic government intervention (in areas like export promotion and education)
with market-driven incentives, resulting in decades of stable growth — this aligns with findings that those
economies persuaded their private sector to invest and innovate, thereby achieving “miracle” growth. In
contrast, the boom-bust cluster (Cluster 0) reveals lapses in policy effectiveness: procyclical fiscal and
monetary policies worsened the volatility. Here, policy often amplified the cycle — e.g., not saving during
booms, and then being forced to tighten in busts, which is the opposite of effective countercyclical policy.
The stagnation cluster (Cluster 2) in many cases points to chronically weak governance — political



instability, corruption, or state fragility that made consistent policy implementation impossible. These
countries often had international aid or programs but struggled to translate them into sustained growth,
showing that without good governance and institutions, even well-intentioned policies yield limited
results. The transitional cluster (Cluster 3) provides a case of initially weak but then improving policy
frameworks — many post-communist states had to build new institutions from scratch in the 1990s, and
their eventual growth takeoff in the 2000s attests to successes in institutional reform (like establishing rule
of law, regulatory systems, central bank independence, etc.). Overall, the clusters underscore that policy
and institutions are decisive: good policies helped Cluster 1 catch up, bad policies trapped Cluster 0 in
cycles and Cluster 2 in stagnation, and policy reforms enabled Cluster 3’s recovery.

Debt Exposure and Financial Stability: There are stark differences in debt dynamics across the clusters.
Sustained-growth economies in Cluster 1 generally managed debt prudently relative to their growing
GDP. Many had low initial debt or improved their debt ratios through growth. However, a few
high-growth countries did accumulate debt during rapid expansion (for example, China’s debt has risen in
recent years), but their strong growth helps keep it sustainable. On the other hand, boom-bust economies
(Cluster 0) often experienced multiple debt crises. For instance, Brazil, Argentina, and others had
episodes of external debt default or IMF programs to restructure debt. Their volatile growth meant that in
downturns, debt-to-GDP would spike unsustainably. Notably, emerging economies inherently have less
debt-carrying capacity than advanced economies with similar debt ratios, due to weaker market
confidence and institutions. This means Cluster 0 countries faced higher risks of debt distress when they
borrowed heavily. Indeed, many emerging markets saw public debt rise faster in the last decade than
advanced countries did, straining their fiscal sustainability. Cluster 2 (stagnant countries) often fell into
the “debt trap” as well — with little growth, even moderate borrowing became hard to service, leading to
repeated rescheduling or reliance on foreign aid. Many low-income stagnators had periods of debt relief
(the HIPC initiative in the 2000s wiped out large portions of debt for countries like Mozambique, Niger,
etc.), only for some to build up debts again given their narrow revenue base. By contrast, countries in
Cluster 3 typically improved their debt profiles over time. Early in transition, they had low output and
sometimes high debts (some took on the legacy debts of former federations, etc.), but as growth resumed
and they reformed public finances, most kept debt manageable. For example, Poland and Czechia
maintained moderate debt levels and were rewarded with investment-grade credit ratings, whereas a few
transition economies that failed to reform (like some CIS countries) ended up with higher debt and even
default (e.g., Russia in 1998). The key takeaway is that steady growth and strong institutions (Clusters
1 and successful 3) allow higher debt tolerance, while volatile or stagnant economies (Clusters 0 and 2)
are far more vulnerable to debt crises. In fact, the IMF and World Bank use a Debt Sustainability
Framework that implicitly recognizes that countries with stronger policies and growth (“strong
debt-carrying capacity”) can sustain heavier debt loads, whereas weak, fragile states cannot. This aligns
with our clusters: the capacity to handle debt correlates with cluster performance. Going forward, policy
advice for Cluster 0 and 2 countries is to be extremely cautious with external borrowing — they should
strengthen debt management and aim to borrow on concessional terms or for high-return investments
only. Cluster 1 countries can often access markets more safely, but they too should avoid complacency (as
seen in some now-high debt in Asia). Cluster 3 countries should continue prudent fiscal policies so as not
to jeopardize their hard-won stability.

External Shock Vulnerability: Clusters differ in how exposed they are to external shocks — be it
commodity price swings, global financial cycles, or natural disasters. Cluster 0’s very identity is tied to



being highly shock-prone. Commodity exporters in this group are at the mercy of global price
fluctuations; for example, a sudden drop in oil or metal prices can trigger a recession (as happened in
2014-15 for many oil economies). Additionally, global financial conditions (like US interest rates or
investor risk appetite) have an outsized impact — these countries often saw capital flow booms during
good times and sudden stops during crises, magnifying their GDP volatility. Emerging markets in Cluster
0 remain vulnerable to external financial shocks, especially if they have large hard-currency debts or
rely on foreign capital. In comparison, Cluster 1 countries, many of which are more diversified and
industrialized, have shown more resilience. Their economies tend to be more diversified and thus less
singularly exposed to one export or one source of funding. For instance, East Asian industrial exporters
can still suffer if global demand slumps (like in 2008 or 2020), but their diversified manufacturing base
and accumulated reserves (e.g., China’s forex war chest) act as buffers. One reason Asia weathered
shocks better is precisely that diversification and previous high growth gave them fiscal and foreign
exchange cushions. Cluster 3 countries, after painful early shocks, integrated into broader structures (like
the EU) that helped shield them — for example, EU structural funds and a stable trade regime reduced
external risk for Eastern Europe. However, some Cluster 3 members (like smaller CIS states) remain
exposed to commodity cycles or regional turbulence (e.g., Kazakhstan to oil, or Georgia to regional
instability). Cluster 2 countries are arguably the most vulnerable of all, because they have the fewest
defenses against shocks. A single drought or a drop in their one main export can push them into crisis
given their low buffers. As noted, LICs have frequent shocks and often lack the fiscal space or reserves to
respond. This is why institutions like the IMF have special facilities and programs to help low-income and
fragile states build shock resilience. The policy implication is clear: diversification is key to reducing
vulnerability and building resilience. UNCTAD emphasizes that countries dependent on a few
commodities or sectors should diversify their economies to better withstand external shocks. For Cluster 0
and 2 countries, broadening the economic base (whether by developing manufacturing, services, or
multiple export products) is critical to avoid being knocked off course by the next commodity bust or
disaster. Cluster 1 and 3 countries also should continue moving up the value chain and diversifying trade
partners to mitigate risks of any single shock (including geopolitical tensions that could disrupt trade). In
sum, the clusters teach us that economic structure matters — those with more diversified, complex
economies (and more integration into stable global value chains) have greater shock absorption capacity
than those reliant on a narrow base.

Demographics and Human Capital: Demographic trends have a long-run impact on growth, and we see
differences across clusters. Many Cluster 1 economies benefited from a demographic dividend during
their high-growth periods — they had young, growing workforces and declining dependency ratios in the
1980s—2000s (for example, East and Southeast Asian countries had a bulge of working-age population
relative to children/elderly). This boosted growth as more workers entered industries and urban jobs, and
savings rates increased. However, as these countries become richer, some (like South Korea, China) are
now aging, which poses a future challenge (slower labor force growth, higher old-age fiscal costs).
Advanced Asian economies and China will need policies to handle population aging, such as raising
retirement ages or boosting productivity through innovation. In contrast, many Cluster 2 stagnation
economies have very high fertility and rapid population growth — but without economic growth to match.
This has meant their GDP per capita often stagnated or even fell. Countries in the Sahel or parts of
Central Africa, for instance, saw population double or triple since 1980, while GDP merely crept up,
leading to declining incomes per head. A youthful population could be an opportunity (as it was in Asia),



but only if jobs and education are available; otherwise, it fuels unemployment and instability. Cluster 0
countries vary: some like Argentina or Russia have aging or static populations, which can limit growth
recovery potential, while others like Nigeria have booming populations that make per-capita gains
elusive. Cluster 3 transitional economies largely experienced falling birth rates and in some cases
population decline (Ukraine, Baltic states, etc., saw out-migration too). For them, a smaller workforce is a
concern, but they offset some of it with productivity gains and EU labor mobility (e.g., Polish workers
abroad sending remittances or later returning with skills). Broadly, human capital investment is a
theme: Cluster 1 invested heavily in education and skill-building (think of South Korea’s education
boom), whereas Cluster 2 often lagged badly in human capital (high illiteracy, poor health indicators).
This directly affects long-term growth potential. For Cluster 0, one might notice that countries like
Venezuela or Iran, despite decent education levels, suffered more from governance issues; but improving
human capital is still vital to diversify their economies away from oil. Policy recommendations thus
include: Cluster 2 must focus on basic education, health, and women’s empowerment (to both improve
productivity and slow unsustainable population growth rates). Cluster 1 should adapt to aging by
upskilling older workers and encouraging innovation (the “silver economy” strategies). Cluster 3 should
continue to prevent brain-drain and align education with market needs as they develop. In summary,
demographics can either amplify or dampen an economy’s growth trajectory, and our clusters reflect that
— favorable demographics aided the sustained growers, whereas unfavorable conditions (either too rapid
population growth or aging without preparation) pose risks that need proactive policy responses.

Trade Openness and Dependence: The role of trade and integration emerges as a differentiator. Cluster
1 economies are typically very open to trade and investment — they leveraged globalization to their
advantage. East Asian cluster members kept export-to-GDP ratios high and welcomed foreign direct
investment that brought know-how and created jobs (China in its reform era, Malaysia, Thailand, etc., all
did so). This openness allowed them to industrialize and find niches in global markets (electronics,
automobiles, etc.). In contrast, many Cluster 2 economies are relatively isolated or dependent on a single
export. For example, a landlocked country with poor infrastructure might barely trade beyond its primary
commodity, missing out on global market opportunities. Their lack of integration means they haven’t
benefited from technology transfer or economies of scale that trade can provide. Cluster 0 countries often
are open in the sense of commodity exports, but their integration is shallow — exporting raw materials and
importing consumer goods, which doesn’t generate the same sustained development as exporting
manufactures. Moreover, trade volatility for them is high (as commodity prices fluctuate). Cluster 3
economies pursued trade integration aggressively once they reformed — joining the EU is a prime case, as
it opened huge markets for Eastern Europe’s goods and attracted foreign investment (like car factories in
Czechia or electronics in Hungary). Those not in the EU, like Vietnam, still signed onto global trading
systems (WTO membership, bilateral trade deals) to anchor their open policies. One macro implication is
that trade dependence can be a double-edged sword: it fosters growth (Cluster 1 and 3 success stories)
but also means exposure to external demand shocks. That said, diversified trade (many partners, various
products) tends to be stabilizing, whereas dependence on one product (like oil) or one market can be
destabilizing. For instance, if a Cluster 2 country depends on exporting, say, uranium to a single buyer, a
price drop or that buyer’s troubles directly hit its GDP. On the other hand, Cluster 1 countries that export a
broad basket to the whole world can rely on some markets offsetting others in downturns. Policy-wise,
countries in Cluster 0 and 2 should try to upgrade and diversify their exports — moving up value chains
and expanding trade partners. This might involve investing in higher value-added industries or joining



regional trade pacts to expand market access. Cluster 3 countries should continue integration but also
innovate to avoid being stuck as just assembly economies for richer nations. Notably, economic
diversification is crucial for resilience, as highlighted by UNCTAD: being dependent on a few
commodities or sectors leaves countries “highly vulnerable to price volatility and global shocks”, whereas
diversification builds resilience. Trade policy and industrial policy, therefore, should aim to emulate the
cluster 1 pattern of diversified, competitive exports rather than the cluster 2 pattern of monoculture or
inward-looking policies.

Differences in Economic Models: Each cluster, in essence, reflects a different “economic model” or
development pathway. Cluster 1’s model could be summarized as export-led, investment-driven growth
under stable macro policies. Governments in these countries often played an enabling role — for
example, the “East Asian model” involved strategic interventions (like export processing zones,
state-guided credit to industries) within a generally market-friendly, stable framework. This model proved
effective in raising incomes rapidly. Cluster 2’s implicit model has unfortunately been one of aid
dependence or subsistence, with weak state capacity — a non-virtuous model that hasn’t delivered
growth. These countries often rely on subsistence agriculture and external aid, with little structural
change; the challenge is how to jump-start a more dynamic model, perhaps via infrastructure development
(electricity, roads to connect farmers to markets) and basic governance improvements. Cluster 0’s model
is procyclical commodity/export reliance without buffers — essentially, riding the waves of global
markets without sufficient stabilization mechanisms. Many of these countries did not establish sovereign
wealth funds or diversify their economies when times were good, so they remain tethered to the
commodity/boom-bust cycle. Adopting elements of Norway or Chile’s approach (where resource booms
are saved and managed prudently) would help smooth out this model. Cluster 3’s model is structural
reform and external anchoring — they transformed their economic systems (from socialist to market, or
from instability to stability) and tied themselves into global systems (EU, WTO, etc.), which provided
both discipline and opportunity. This model has worked well, as seen in convergence metrics. The
differences in these models lead to different policy priorities. For sustained growers, the question is how
to sustain productivity growth as they approach the technological frontier (innovation, R&D, moving to
higher value activities). For boom-bust countries, the aim is to stabilize and diversify — e.g., implement
countercyclical fiscal rules, build rainy-day funds during booms, strengthen financial regulation to avoid
credit bubbles, and diversify the economy’s base. For stagnant economies, a basic agenda of
state-building, conflict resolution, and investment in human development is paramount; without the
fundamentals, advanced economic policies won’t gain traction. For post-transition economies, the focus
might be on second-generation reforms — improving governance quality (anti-corruption, judicial
independence), boosting domestic value addition (not just being assembly economies for foreign firms),
and ensuring inclusive growth that spreads benefits widely (to avoid social discontent). Each cluster thus
suggests a tailored set of policy recommendations aligned with its stage and model.

External Vulnerabilities and Resilience: From a macro-prudential perspective, clusters vary in
resilience to things like global financial shocks. Cluster 1 and successful Cluster 3 countries often built
foreign exchange reserves and had relatively flexible economies, allowing them to absorb shocks (for
example, many Asian countries learned from the 1997 crisis and accumulated large FX reserves and
switched to flexible exchange rates, which helped them navigate 2008 and even 2020 with less trauma).
In contrast, Cluster 0 often faced currency crises because of fixed pegs that broke (e.g., Argentina’s
convertibility collapse in 2001) or simply running out of reserves when commodity earnings fell. Many of



them went to the IMF multiple times. For Cluster 2, resilience is very low — these economies depend on
aid or emergency relief when hit by shocks like Ebola outbreaks or droughts. Structural resilience — the
ability of an economy’s structure to withstand disturbances — comes from diversification and strong
institutions. Cluster 1 and 3 have been increasing their structural resilience by diversifying industries and
improving institutions (for instance, the EU new members benefiting from EU institutional standards).
Cluster 0 and 2 have more brittle structures — over-reliance on one sector or commodity (oil in Angola, for
example) means a shock to that sector reverberates through the entire economy. The discussion therefore
reinforces the idea that building resilient economic structures (diverse production base, sound financial
system, good infrastructure) is critical for long-term stability. This might involve, say, investing in
climate-resilient infrastructure and agriculture in Cluster 2 countries (given they are often vulnerable to
climate shocks) — indeed, the IMF has emphasized building resilience in vulnerable countries, including
climate resilience and financial resilience, to safeguard growth.

Policy Recommendations by Cluster: Summarizing the above, we can outline cluster-specific
macroeconomic policy priorities:

® Cluster 1 (Sustained Growers): Focus on innovation, education, and managing maturation.
These countries should continue upgrading their economic complexity, move into high-tech and
services, and address emerging issues like inequality and aging. Maintaining prudent macro
policies is key so as not to derail growth — e.g. avoid excessive credit booms that sometimes
accompany success. They have the fiscal space to invest in research and development and should
do so to sustain productivity. As one IMF official noted regarding Asia’s future, policies that
support healthy aging and higher labor force participation will be important to sustain growth as
demographics shift.

® Cluster 0 (Boom-Bust Economies): Implement stabilization and diversification policies. These
countries need to break the cycle by adopting countercyclical fiscal frameworks (e.g., saving
windfalls in sovereign wealth funds, as Chile does for copper revenues) and strengthening
monetary policy credibility (possibly via independent central banks targeting inflation, to avoid
procyclical bias). They should also enact structural reforms to diversify away from single
commodities — for instance, oil exporters investing in other sectors (manufacturing, tourism, etc.)
to create new growth drivers. Improving governance is crucial — reducing corruption and
increasing transparency so that boom revenues are invested, not wasted. They might take
inspiration from advanced commodity exporters that handle volatility well (the World Bank blog
noted that advanced commodity exporters use countercyclical fiscal policy to smooth cycles,
unlike the developing ones). Thus, Cluster 0 should aim to emulate those best practices. Debt
management needs to be prudent — avoiding unsustainable foreign currency borrowing during
booms that become a noose in busts. In short, macroeconomic discipline and economic
diversification are the watchwords.

e Cluster 3 (Transitional/Recovering): Consolidate institutional reforms and move up the value
chain. These economies should build on their post-crisis success by deepening institutions —
ensuring the rule of law, property rights, and regulatory quality match those of advanced
economies. Many are now in middle-income status and must avoid the “middle-income trap” by
fostering innovation and competitiveness, rather than relying solely on cheap labor or external



anchors. Continuing integration with global markets, but also fostering domestic
entrepreneurship, will be key. They should also guard against complacency — for instance, some
Eastern European countries still need to address corruption and governance issues to reach
Western European income levels. Maintaining sound fiscal and monetary policy is important to
prevent a relapse into instability. In demographic terms, some might encourage immigration or
higher labor participation to counter aging trends. Essentially, Cluster 3 countries should
transform from reform learners into reform leaders — taking ownership of their development
beyond just EU prescriptions or IMF programs. Their experience shows the benefit of external
anchors (like EU accession); going forward, those outside such frameworks (e.g., some Balkans
or CIS states) might seek regional integration or trade deals to similarly anchor expectations and
policies.

® C(Cluster 2 (Stagnant Economies): These countries face the toughest climb and require
comprehensive development strategies. Priorities include establishing peace and political
stability (where conflict is an issue), as no economic policy will work amid war or chaos. Next is
investing heavily in human development — basic education, primary healthcare, access to
electricity and clean water — to build a platform for growth. International support is often needed,
but it must be coupled with domestic reforms. Improving governance — even simple steps like
better public financial management, reducing red tape for farmers and small businesses — can help
ignite private-sector activity. Given many Cluster 2 economies are agriculture-heavy, a “green
revolution” style boost (better seeds, irrigation, access to markets) could raise incomes.
Diversification from subsistence farming to light manufacturing or services (like tourism, if
applicable) can gradually expand the economic base. Debt relief and grants (rather than loans) are
usually appropriate until they can grow. Essentially, Cluster 2 requires a big push to escape the
low-growth equilibrium: infrastructure, human capital, institutional building, and perhaps niche
opportunities (for example, digital services in Rwanda’s case, or renewable energy investments in
some sunny/desert countries). The international community’s role — through development finance,
capacity building, and fair trade access — is vital here, as these nations often cannot do it alone.
The payoff, if successful, would be moving these countries into a trajectory more like Cluster 3
(i.e., a growth recovery scenario) rather than remaining stuck.

Sovereign Risk and Investment Implications: From a sovereign risk perspective, cluster membership
can inform investors and ratings agencies. Cluster 1 countries, having demonstrated long-term growth and
relatively stable policies, generally enjoy stronger credit ratings and lower default risk. Many have
become investment-grade if not already advanced economies. Cluster 0 countries are riskier bets — their
track record of boom and bust, often with defaults or near-misses, means higher yields demanded by
investors. Indeed, investors keep a close eye on global conditions when lending to such countries,
knowing that a Fed rate hike or commodity slump could quickly worsen their debt metrics. For example,
research has shown that emerging markets with high external debt are vulnerable when global rates
rise, which is a typical Cluster 0 scenario. Cluster 3 economies have generally improved risk profiles over
time — e.g., Eastern European countries saw ratings upgrades as they converged and stabilized (some even
joined the euro, eliminating currency risk). However, those still in transition (with unfinished reforms)
might have moderate risk, as the market waits to see if convergence continues. Cluster 2 countries often
don’t even access international capital markets (except perhaps short-term or concessional loans) due to
their poor fundamentals — they rely on official lenders. When they do borrow, it’s usually at high risk



premiums or collateralized deals (which can be dangerous, as seen with some low-income countries
borrowing from private creditors and then struggling). This analysis suggests that sovereign risk models
should incorporate long-term growth cluster characteristics, not just short-term indicators. Belonging
to the sustained-growth cluster usually signals more resilience and willingness/ability to pay, whereas
being in the boom-bust cluster might signal a need for higher buffers and careful monitoring of
commodity and capital flow risks.

Finally, it’s worth noting that clusters are not destiny — countries can move from one cluster to another
over time with the right (or wrong) policies. The discussion above implies a sort of progression: the goal
is for Cluster 2 countries to climb into Cluster 3 (start growing after stagnation), for Cluster 3 to
eventually join Cluster 1 (fully sustained growth with no major relapses), and for Cluster 0 to stabilize
and also move into a sustained growth path. Avoiding the reverse — a Cluster 1 country falling into
boom-bust (through bad policy or political crisis) or a Cluster 3 backsliding — is equally important. Early
warning signs can be heeded: for instance, if an economy known for stability suddenly shows wildly
expansionary budgets and credit booms, it might be veering toward a boom-bust scenario (this could be
said of some countries that were stable but then had debt-fueled binges). Likewise, if a high-growth
economy ignores rising inequality or environmental issues, social unrest or climate events could
eventually knock it off course. Thus, continuous monitoring and adaptive policy are needed to either
maintain cluster status or graduate to a better one.

Conclusion

This research has grouped 190 countries into four clusters based on their GDP trajectories from 1980 to
2024 — and in doing so, illuminated broad lessons for economic development and policy. The clusters —
sustained high growth, boom-bust volatility, post-crisis recovery, and persistent stagnation — are not just
labels; they encapsulate the lived economic histories of nations and their people over generations. By
analyzing these groupings, we gain a clearer understanding of how different mixes of policies, external
conditions, and structural factors have yielded dramatically different outcomes. Such clustering can
greatly inform global development strategy and sovereign risk assessment going forward.

For global development agencies and institutions like the World Bank and IMF, recognizing these distinct
clusters means strategies can be better tailored. A “one-size-fits-all” approach is less effective than
cluster-specific approaches. For example, countries in the stagnation cluster need fundamental
humanitarian and state-building support before more advanced interventions, whereas countries in the
high-growth cluster might benefit from knowledge exchange on innovation and managing inequality.
Clustering helps identify peer groups for policy benchmarking — a country struggling with boom-bust
cycles can be pointed to the experience of others that escaped the trap, highlighting policies like
stabilization funds or diversification efforts that worked. Likewise, a country transitioning from crisis can
look at Eastern Europe or Peru for successful reform templates. In sovereign risk analysis, cluster insight
adds a long-term perspective: investors can differentiate between a temporary slowdown in an otherwise
sustained-growth economy versus an inherently volatile economy with deeper structural issues. This
could refine risk pricing and encourage more appropriate lending (perhaps more concessional finance to
stagnation cluster countries, and more development policy loans to help boom-bust countries build buffers
in good times, etc.).



Clustering also aids future macroeconomic monitoring. It provides a framework to watch if countries
are deviating from their usual patterns. If a stable grower suddenly experiences a crisis, analysts will ask:
is this a transient shock or a sign of structural change pushing it toward a different cluster? Conversely, if
a historically stagnant country begins to grow steadily due to reforms, recognizing that early could
mobilize support to reinforce its new trajectory (preventing relapse). International surveillance reports
(like the IMF’s Article IV consultations or World Bank Country Economic Updates) could incorporate
cluster-based benchmarks — e.g., “Country X’s investment rate is below the norm for sustained-growth
peers, which signals risk of slowdown,” or “Country Y’s rising reserves put it closer to the resilient
behavior of stable growers than the vulnerable pattern of its past volatility.” Such analysis would be
rooted in the empirical experience captured by these clusters.

Ultimately, this study’s findings reinforce some timeless economic truths. Countries that achieved
sustained growth did so by building strong policy and institutional foundations, investing in people,
and integrating with the global economy, all while managing risks prudently. Those that fell into
boom-bust patterns often relied too narrowly on commodities or credit booms and did not fortify
themselves against downturns. Those that stagnated usually were held back by conflict, poor governance,
or human capital deficits. And those that turned around their fortunes showed the power of reform and
international cooperation — many post-crisis recoveries were aided by global support, whether in the
form of EU accession, IMF programs, or peacekeeping missions.

In closing, grouping countries by GDP trajectory is more than an analytical exercise — it highlights
pathways for progress and pitfalls to avoid. As the world faces new challenges (from climate change to
digital disruption), these historical patterns can guide us. For instance, the importance of diversification
and resilience is only growing in a world of frequent shocks, echoing the lesson that “diversification is
key to reducing vulnerability” and building economic resilience. Meanwhile, the sustained growth
stories underscore the value of forward-looking investments in technology and human capital, which will
be crucial as economies adapt to the green and digital transitions. Policymakers can draw on the successes
of their cluster peers — and even aspire to climb into the next cluster by emulating those who have done
so. International institutions, on their part, can tailor programs — from debt relief to technical assistance —
with an eye to where a country is in its development trajectory cluster. By doing so, the global community
can better support each nation’s quest to achieve stable and inclusive economic growth, and help ensure
that in the next decades fewer countries remain trapped in stagnation or volatility, and more enjoy the
fruits of sustained development.
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