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Abstract 

The peace negotiations between the Revolutionary Armed Forces of Colombia  
–People’s Army and the Government of Colombia, which began in late 2012 and 
concluded with the signing of the Final Agreement for Ending the Conflict and 
Building a Stable and Lasting Peace in 2016, sought to bring an end to decades 
of violence, loss of life, destruction of infrastructure and social fragmentation. This 
study uses the synthetic control method proposed by Abadie and Gardeazabal 
(2003) and Abadie, Diamond and Hainmueller (2010) to assess the impact of 
the Agreement on Colombia’s real per capita GDP growth, taking into account 
economic, demographic and institutional factors. The main findings indicate that 
Colombia has registered higher growth rates than its synthetic counterpart since 
2013, reflecting a shift in the expectations of economic agents from the outset of 
the peace process.
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I.	 Introduction 

The effects of armed conflict are multidimensional and can negatively impact production and economic 
growth, both directly and indirectly. Among other factors, these impacts stem from the destruction of 
physical capital, dissaving, capital outflow (Collier, 1999; Glick and Taylor, 2010), increased uncertainty 
caused by political instability (Alesina and others, 1996; Poinsot, 2003; Imai and Weinstein, 2000), and 
the reallocation of public resources towards conflict-related expenditures, which are often unproductive, 
coupled with the loss of life and rising levels of crime (Granada, Restrepo and Tobón García, 2009; 
Lim and others, 2022; Díaz Gómez, 2015). Measuring the true effects of armed conflict on economic 
activity is challenging given this wide range of factors (Gates and others, 2012). 

A number of studies have documented the marked deterioration in Colombia’s economic growth 
resulting from the armed conflict that began in 1960 (Rubio, 1997; Echeverry, Salazar and Navas, 2000; 
Gómez, 2001). These factors include the prolonged duration of the conflict and agents’ limited capacity 
to adapt to the resulting conditions, with direct consequences for gross physical capital formation, 
productivity growth, the accumulation of human capital and erosion of social capital, all within a context 
of uncertainty. 

The armed conflict has directly affected institutions associated with economic freedom, such as 
security institutions, which led to an allocation of 5% of GDP to security and justice and the prioritization 
of efforts against drug trafficking (Rubio, 1997). The conflict has also compelled the government to 
redirect significant resources towards military spending and other unproductive activities, generating 
negative social outcomes such as increased inequality and the forced displacement of the population 
(Querubín Borrero, 2003; Álvarez and Rettger, 2008; Echandía-Castilla and Cabrera-Nossa, 2019).

In late 2012, the administration of Juan Manuel Santos began initial discussions with the 
Revolutionary Armed Forces of Colombia–People’s Army (FARC-EP), culminating in the signing of 
a peace agreement in 2016 that marked the end of over 60 years of internal armed conflict. During 
the years of negotiation leading up to the agreement, a series of economic and social policies were 
implemented to restore normal economic activity as swiftly as possible, starting with the recovery of 
physical and non-physical capital (Brandon, 2018). In 2015, however, the Government of Colombia 
faced a complex policy environment shaped by a number of political and economic challenges: regional 
elections, tax reform efforts, a widening fiscal deficit and challenging legal and constitutional reform 
negotiations (ECLAC, 2016; Wills-Otero and Hoyos, 2016; Quintero Serna, 2017; Fajardo-Heyward, 2018). 

In the reconstruction period following the 2016 peace accord, priority was placed on addressing 
the root causes of conflict through actions linked to controlling violence and reparations for societal 
harms in order to prevent renewed hostilities (Collier, Hoeffler and Söderbom, 2008; Hoeffler, Ijaz and  
Von Billerbeck, 2010). The peace agreement provided a critical opportunity to return to a path of economic 
growth, as it ensured macroeconomic stability, reducing the direct and indirect costs associated with 
violence and improving the functioning of institutions. According to the National Planning Department 
(DNP, 2015), GDP could have grown by up to 5.9% in the years following the peace agreement thanks to 
higher investment and savings rates. The Ministry of Finance and Public Credit (2017) projected annual 
investment of 0.7% of GDP over a 15-year period as a result of the comprehensive rural reform agenda. 

However, some studies suggest that the political uncertainty that arose in the aftermath of the 
peace agreement may have hampered the country’s economic growth. This uncertainty may have 
been affected by political instability, resulting in lower investment levels (Alesina and others, 1996;  
Poinsot, 2003; Posada Duque, 2010). Such findings underscore that the economic and social 
consequences of armed conflict are not automatically resolved with the cessation of hostilities.  
Post-conflict policies should consider both the context and the stakeholders involved, and should target 
these groups in order to achieve a lasting peace (Lindsay, Gündüz and Subedi, 2009; Sakalasuriya,  
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Haigh and Amaratunga, 2018). It is also important to recognize that peace may entail short-term 
economic costs, such as a contraction in GDP, an increase in public spending and losses of capital, 
given the need to prioritize stability and social policies designed to prevent a relapse into conflict (Collier, 
1999; Hoeffler and Reynal-Querol, 2003; Ruiz Díaz, Galeano Raquejo and Gil Mateus, 2015; Millán 
Celis and Jiménez Quitian, 2017). 

This study seeks to measure the impact of the 2012–2019 peace process between the Colombian 
Government and FARC-EP on real per capita GDP growth. As it is not possible to observe the country’s 
economic trajectory in the absence of the peace process, the synthetic control method was employed 
(Abadie y Gardeazabal, 2003; Abadie, Diamond and Hainmueller, 2010). This method makes it possible 
to create a “synthetic Colombia” based on a set of comparable countries and predictive variables that 
simulates what the country’s performance would have been without the peace agreement. The article is 
divided into five sections in addition to this introduction. The following sections review the historical context 
of the armed conflict, analyse its effects on the economy, examine the methodologies applied to study 
these effects, present the findings obtained with the synthetic control method and offer final conclusions. 

II.	 Historical context of the armed conflict  
in Colombia

Colombia has faced recurrent social crises and violence since gaining independence from Spain (Ramírez 
and Guedán, 2005). The nineteenth century was marked by clashes between conservatives and liberals, 
culminating in the Thousand Days’ War, which claimed over 100,000 lives between 1899 and 1902 
(Ríos Sierra, 2019). A weak State (Oquist, 1978) and the absence of agrarian reforms (Gilhodés, 1974; 
LeGrand, 1988; Ríos Sierra, 2017) exacerbated political tensions throughout the twentieth century. 
The assassination of Jorge Eliécer Gaitán in 1948 unleashed a wave of violence in Bogotá that soon 
spread nationwide, resulting in the largest armed mobilization of rural populations (Hobsbawm, 1974, 
p. 264, cited in Pizarro, 1991) and the deaths of over 200,000 people (Guzmán Campos, Borda and 
Umaña Luna, 1962; Ríos Sierra, 2019).

In the mid-1950s, the National Front and conservative and liberal parties signed a pact in Spain 
(Benidorm in 1956 and Sitges in 1957) as a proposed transition towards democracy, establishing the 
alternation of these two parties in government. However, this arrangement excluded other political 
forces (Moreno-Parra, 2018). Starting in 1958, opposition movements emerged both within and outside 
the National Front, including Movimiento Revolucionario Liberal, Movimiento Obrero Independiente y 
Revolucionario, Alianza Nacional Popular and FARC-EP, which were initially formed as self-defence 
groups in response to the neglect and poverty affecting rural communities (Archila Neira, 1996).

The Ejército de Liberación Nacional, Ejército Popular de Liberación and Movimiento 19 de Abril 
were formed in 1965, 1966 and 1973, respectively, with an anti-imperialist democratic discourse. The 
1980s saw the emergence of State-sponsored paramilitary groups to counter guerilla movements. From 
1980 onward, drug trafficking became a financing mechanism for the various armed groups, strengthening 
them and further aggravating the domestic conflict (Cárdenas, 2001). Seeking a political resolution to the 
conflict, the Belisario Betancur administration (1982–1986) initiated the first ceasefire and truce agreement 
in 1984, which was signed by the main guerrilla forces and gave rise to the leftist political movement of 
FARC-EP, known as Unión Patriótica. However, the various guerillas regrouped in 1987, prompting the 
suspension of dialogue between the parties (Granada, Restrepo and Tobón García, 2009).

The Andrés Pastrana administration (1998–2002) failed to reach a peace agreement with  
FARC-EP, which expanded both in size and territorial scope to reach 70 active fronts with 17,000 combatants  
(Ríos Sierra, 2019). Under President Álvaro Uribe (2002–2010), the State weakened FARC-EP through a 
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security policy backed by the United States, which contributed over US$ 10 billion under Plan Colombia: 
Plan for Peace, Prosperity and the Strengthening of the State. While the policy succeeding in weakening 
the guerrilla group, it also entailed significant military and economic losses for the country (Garzón Triana, 
2011). The structural causes of the conflict remained unresolved and every attempt at peace had failed 
to address underlying issues. Seeking a way out of the armed conflict, the government of Juan Manuel 
Santos (2010−2018) initiated confidential talks with FARC-EP in 2010 to minimize media interference 
(Cruz Rodríguez, 2015). The two parties began formal negotiations in Havana in 2012 (Calderón Rojas, 
2016). In 2013, agreements were reached on comprehensive rural reform, along with the opening of 
democratic space to include the political participation of guerrilla groups; in 2014, an agreement was 
reached to solve the illicit drug problem; and in 2015, the Comprehensive System of Truth, Justice, 
Reparation and Non-Repetition was established (Castrillón-Torres and Cadavid-Ramírez, 2018).

On 24 November 2016, the Colombian Government and FARC-EP signed the Final Agreement 
for Ending the Conflict and Building a Stable and Lasting Peace, structured around six key points:  
(i) comprehensive rural reform; (ii) political participation and a democratic opportunity to build peace;  
(iii) bilateral and definitive ceasefire and cessation of hostilities and laying down of arms, reincorporation of 
FARC-EP into civilian life, and security guarantees and the fight against criminal organizations responsible 
for homicides and massacres or who attack human rights advocates; (iv) solution to the illicit drugs 
problem; (v) victims (Comprehensive System of Truth, Justice, Reparation and Non-Repetition) and  
(vi) implementation and verification mechanisms. This process marked a milestone for the country, as 
the initial partial agreements generated trust among the population and economic actors, which in turn 
fostered a favourable climate for investment and growth. However, it also posed major challenges in 
terms of development, reparations and justice for the more than 8 million victims of the conflict. 

III.	 Effects of the armed conflict  
on Colombia’s economy

Various schools of thought concur that economic growth depends on investment in physical capital and 
technical progress. However, while some authors argue that these factors are exogenously determined 
(Harrod, 1939; Domar, 1946; Solow, 1956; Swan, 1956; Mankiw, Romer and Weil, 1992), others attribute 
technical progress to endogenous factors such as the accumulation of knowledge within countries 
(Romer, 1991), improvements in human capital (Uzawa, 1965; Lucas, 1988), the investment decisions 
made by economic agents (Romer, 1990), public expenditure and taxes (Barro, 1990) and the degree 
of trade openness (Grossman and Helpman, 1990; Young, 1991). In addition, foreign direct investment 
plays a critical role in developing economies that lack the capacity to finance capital formation and 
has a positive impact on GDP, employment, production and knowledge transfer (Li and Liu, 2005; 
Jiménez Giraldo and Rendón Obando, 2012). All these factors are strongly impacted by the instability 
and uncertainty generated by armed conflict. 

Other studies have highlighted the importance of institutions as determinants of economic growth 
(Dosi, 1988; Freeman and Pérez, 1988; Nelson and Winter, 1992; Boyer, 1993; Zysman, 1994). Institutions 
regulate interactions among economic agents and contribute to technological progress by driving progress 
in innovation, education, physical capital formation and the protection of private ownership (Nelson 
and Sampat, 2001; Bandeira, 2008; Galindo Martín, 2010). Evidence has shown that institutions affect 
economic growth by establishing social rules and norms that ensure the proper functioning of markets 
through respect for private rights, civil liberties, impartial judicial processes and personal autonomy without 
State interference (Axialá Pastó and Fabro Esteban, 2011; Morales Sánchez, 2015; Carballo and Fracchia, 
2016). Therefore, building strong institutions is essential to achieve sustainable economic growth (Vallejos 
and Domínguez, 2013; Fernández-Torres, Ramajo-Hernández and Díaz-Casero, 2019). 
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IV.	 Methodologies used to study the effects of 
armed conflict on the Colombian economy

Various methodologies have been used to assess the impact of armed conflict on economic growth. 
Using Tobit regressions based on a gravity model of international trade, Blomberg and Mody (2005) 
find that violence had a negative effect on trade and investment in World Trade Organization member 
countries in the period 1981–1998. Bodea and Elbadawi (2008) apply the generalized method of 
moments and identify a negative impact of organized political violence on economic growth in a sample 
of 68 developing and developed countries between 1970 and 1990. Diallo (2018) uses ordinary least 
squares and instrumental variable regressions based on Barro’s (1990) endogenous growth model 
for a sample of 77 developing countries between 2008 and 2012. The analysis shows an inverse 
relationship between economic growth and the internal violence index developed by Feindouno, 
Goujon and Wagner (2016). 

In the case of Colombia, Cárdenas (2001) analyses the effects of armed conflict on economic 
growth using the time series methodology of Ben-David and Papell (1998) and finds that drug trafficking 
and internal armed conflict have had a negative impact on the country’s productivity and growth rate. 
Querubín Borrero (2003), employing linear regression and difference-in-differences methods, concludes 
that violence and its various forms (crime, armed conflict, drug trafficking) have hindered economic 
growth in Colombia’s departments. Using a three-stage least squares method based on a variation of the 
Mankiw, Romer and Weil (1992) growth model, Vargas (2003) shows the adverse effects of internal armed 
conflict on per capita GDP. Carranza Romero, Dueñas Herrera and González Espitia (2011), employing a 
univariate and multivariate time series analysis, find a bidirectional causal relationship between homicides 
and economic activity. The Johansen multivariate cointegration method used by Molina and Hurtado 
Rendón (2012) indicates that violence —as measured by the homicide rate— has a long-term negative 
impact on economic growth in Colombia. Gil León and Uribe Peñaranda (2017) estimate an expanded 
Solow (1956) growth model including variables for violence and crime through ordinary least squares. The 
results indicate that the rise in kidnappings negatively affects the annual GDP growth rate.

Concerning the effects of reduced violence in Colombia, Querubín Borrero (2003) calculates 
that every 1% reduction in violence would generate annual real GDP growth of 0.06%. According to  
Santa María Salamanca, Rojas Delgadillo and Hernández Díaz (2013, cited in Ríos Sierra, 2020) this effect 
is over 2% of GDP. Betancur, Libos and Ortiz (2020) estimate that the peace process will contribute an 
average of 0.17–0.28 percentage points per year to the country’s economic growth between 2017 and 
2031. Under this scenario, the demobilization of FARC-EP would contribute 0.05–0.16 percentage points 
per year to GDP growth over a 10-year period, while contributions provided through the Investment Fund 
for Peace would boost growth by an average of 0.12 percentage points per year, thanks to increased 
funding in more productive sectors.

1. Economic effects of the armed conflict in Colombia 

Figure 1 presents the changes in Colombia’s standardized per capita GDP (1970 = 100) compared with 
selected countries in the Americas1 and the average for Latin America and the Caribbean. Colombia 
maintained a growth trajectory similar to the regional average and that of the United States until 1986. 
From that year onward, a divergent trend emerged: while average growth for Latin America and 
the Caribbean stagnated, Colombia continued to grow at a pace comparable to that of the United  States 

1	 Argentina, Brazil, Chile, Colombia, Ecuador, Mexico, Nicaragua, Paraguay, Peru, the Plurinational State of Bolivia, the United States 
and Uruguay.



152 CEPAL Review No. 145 • April 2025

Impact of the peace negotiations in Colombia on real GDP, 2013–2019

until 1998. Between 1998 and 2010, Colombia experienced a period of relatively slower growth, after 
which growth accelerated, surpassing both the regional and United States averages. This upward 
trend continued until the outbreak of the coronavirus disease (COVID-19) pandemic in 2020, when per 
capita GDP contracted sharply.

Figure 1 
Latin America (selected countries) and United States: annual changes  

in standardized per capita GDP, 1960–2021 
 (Index: 1970 = 100 at constant prices)
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Source:	World Bank, “GDP per capita (constant 2015 US$)” [online] https://data.worldbank.org/indicator/NY.GDP.PCAP.KD. 

The change in per capita GDP appears to be related to the number of victims of the armed 
conflict. According to data from the Central Register of Victims up to 31 January 2023, the number of 
victims stood at 9.423 million people, of which 8.391 million were forcibly displaced and 1.278 million 
were killed. 

Figure 2 shows the number of victims and the events resulting from the armed conflict. Both 
the number of victims and events associated with the armed conflict increased significantly starting 
in 1995, peaking in 2002. This trend may explain the relative decline in per capita GDP during that 
period. Beginning in 2014, the number of victims and events decreased markedly, coinciding with the 
country’s stronger economic growth.

Figure 3 shows how military spending in Colombia expanded considerably from 1990 onward 
in response to increased hostilities of the armed conflict, reaching a peak of 4.5% of GDP in 1996 
and then stabilizing at around 3.5%. The country’s current military spending is comparable to that of 
the United States and well above the regional average for Latin America and the Caribbean (1.13%). 
Despite the peace negotiations and signing of the Agreement, the government’s military spending 
remains unchanged.

https://data.worldbank.org/indicator/NY.GDP.PCAP.KD
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Figure 2 
Colombia: victims and events associated with the armed conflict, 1985–2022
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Figure 3 
Colombia and selected countries: military spending, 1960–2022
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V.	 Results obtained using the synthetic  
control method

The empirical studies reviewed in the previous section identify a negative effect of violence on economic 
growth. However, they do not provide a clear picture of how Colombia’s economy would have evolved 
in the absence of the peace process. Colombia’s particular situation makes it difficult to find an 
economic unit of comparison (counterfactual) with similar socioeconomic characteristics. However, 
when considering the broader group of countries in the region, Colombia shares economic, institutional 
and social characteristics with several of them. 

In order to assess the effect of the peace agreements between Colombia and FARC-EP in 
2013–2016 (the intervention), we applied the synthetic control method developed by Abadie and 
Gardeazabal (2003) and Abadie, Diamond and Hainmueller (2010). The method’s primary objective is 
to construct a synthetic unit that serves as a counterfactual and accurately reflects the trajectory that 
the treated unit would have followed had the intervention not occurred (Kaul and others, 2017). The 
“synthetic Colombia” unit is constructed through a linear combination of untreated units (Mok León, 
2018) as a weighted average (Abadie, Diamond and Hainmueller, 2011) based on their similarity to the 
unit of study (Bouttell and others, 2018).

Following the methodology of Abadie and Gardeazabal (2003) and Abadie, Diamond and 
Hainmueller (2010), we consider J+1 units, j = 1, 2, 3, … j+1 over t time periods (t = 1, 2, 3, …T ), where 
j = 1 refers to the treated unit (Colombia). The units j = 2, …, J+1 form the control group made up of 
countries in the sample that did not undergo the intervention, referred to as the “donor group”, which 
is used to construct the “synthetic Colombia” unit. The intervention occurs in period T0+1, so t0 = 1, 
…, T0 represents the pre-intervention periods, corresponding to the years preceding the signing of the 
2016 peace agreement. The start of official negotiations in 2012 through to the signing of the peace 
agreement in 2016 marks the post-intervention period, t1 = T0+1, …, T, such that t = t0 + t1.

As in Abadie, Diamond and Hainmueller (2011), we define two possible outcomes for the variable 
of interest: Y1t is the observed per capita GDP of Colombia (at constant 2010 prices), the unit that 
received the intervention (peace process negotiations); and Y t

N
1  is the counterfactual, representing what 

Colombia’s real per capita GDP would have been in the absence of the intervention. Unlike the former, 
the latter is not observed for the treated unit during the post-intervention period. The goal is to estimate 
the marginal effect of the treatment (a1t1

) on Colombia’s real per capita GDP in the post-intervention 
period  (t1) using information provided by the donor group, which is defined as:

	 	 (1)

Y t
N
1  is created by taking a weighted average of the control group of countries that did not receive the 

treatment (donors) and whose observed characteristics (per capita GDP and other relevant variables) 
most closely resemble those of Colombia during the pre-treatment period. To do this, a set of observable 
predictor variables (Zj) that influence the outcome variable prior to the intervention must be selected. 

The weights assigned to the untreated units to construct the synthetic unit are collected in a 
weight vector W = (w2, …, wj+1 )', where wj is the weight for each donor country, such that wj ≥ 0 and 

. Each vector W represents a specific weighted average of control units and thus forms 
a potential synthetic control unit (Abadie, Diamond and Hainmueller, 2011). Abadie and Gardeazabal 
(2003) and Abadie, Diamond and Hainmueller (2010) propose finding a W such that  
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for all
  

during the pre-treatment period. In this way, the estimates of
  

for the 
post-treatment period t ≥ T0 will be a valid estimate of Y t

N
1 , from which the marginal effect of treatment 

in the subsequent years can be calculated (Rosado-Anastacio, 2018). Therefore, the estimated impact 
would be: 

	 	 (2)

According to Abadie, Diamond and Hainmueller (2010), â1t is an unbiased estimator of a1t.

There are various ways to select the weight vector. Abadie, Diamond and Hainmueller 
(2015) choose an optimal weight vector (W*) that minimizes the difference between the observed  
pre-intervention characteristics of Colombia (X1) and the untreated units (X0W*). That is: 

   . Here, X1 is a k×1 vector of pre-treatment characteristics 
for Colombia (the treated unit) and X0 is a k×j matrix with the same characteristics for the untreated 
units that make up the synthetic unit. Lastly, V is a symmetric, positive semi-definite k×k diagonal matrix 
that allows different weights to be assigned to the variables X0 and X1 depending on their predictive 
power for the outcome (the off-diagonal elements are zero). An optimal V should be selected so that 
its weights minimize the root mean squared prediction error of the synthetic control estimator in the 
pre-treatment period (Kaul and others, 2017). In this way, the synthetic control method is capable of 
accurately replicating the characteristics of the treated unit when X1 = X0W*. Abadie, Diamond and 
Hainmueller (2010) select V using a regression-based method that assigns equal weights.

It is also necessary to control for various explanatory factors. The model for estimating Y t
N
1  can 

be expressed as follows:

	 	 (3)

where dt is a time factor that is invariant across countries; Zj is a vector of observable covariates in 
the pre-treatment period for each of the j + 1 countries, known as matching variables;2 it is a vector 
of unknown parameters; mt is a vector of unobserved common factors that vary over time (such as 
cycles or trends); nj is a vector of unobserved country-specific characteristics; and fjt is a random 
error term with a mean of zero.

In this way, the synthetic group obtained approximates the outcomes of the treated region before 
the intervention and serves as a control after the treatment is applied. The difference in outcomes between 
the treated unit and its synthetic control counterpart reveals the policy’s effectiveness (McClelland and 
Gault, 2017). Abadie and Vives-i-Bastida (2022) further stress that achieving a good pre-treatment fit 
is essential for synthetic control estimators to perform well. However, this alone is not sufficient, as the 
model may still suffer from overfitting when the donor group is too large, unobserved factors are present 
or the pre-treatment period is too short.

To ensure that the results obtained represent a causal effect, Abadie and Gardeazabal (2003) 
and Abadie, Diamond and Hainmueller (2010 and 2015) recommend conducting placebo tests to 
determine whether the gap observed in Colombia could have been caused by factors other than the 
peace negotiations between 2013 and 2016. This involves applying the treatment to randomly selected 

2	 Hahn and Shi (2017, as cited in McClelland and Gault, 2017) recommend having a relatively large number of predictors compared 
to the number of donor countries, as this improves the selection of the weights assigned to each country in the synthetic control 
model, even though it runs counter to analysts’ typical concerns regarding degrees of freedom. 
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donor units to assess whether the estimated effect is smaller than that observed in Colombia (Abadie, 
Diamond and Hainmueller, 2010). Abadie, Diamond and Hainmueller (2015) suggest comparing the 
difference in the p-value of the synthetic control estimator’s root mean squared prediction error before 
and after the intervention for the treated unit and each placebo unit. If the treatment has an effect, the 
post-treatment error for Colombia should be larger relative to its pre-treatment value, while the placebo 
units should not exhibit a substantial increase in error after the treatment. 

1. Data

The variable selected to assess the economic impact of Colombia’s 2012–2016 peace process is 
the logarithm of per capita GDP at constant 2010 prices. The explanatory variables with the greatest 
predictive power for the outcome variable in the treated unit should be selected (Abadie, Diamond and 
Hainmueller, 2015), as they also determine the selection of donor regions and the weights used to form 
the synthetic group. The period chosen for the analysis is 1995–2019.3

The selected predictors largely align with those used in the literature mentioned earlier to measure 
the effects of Colombia’s armed conflict (Vargas, 2003; Querubín Borrero, 2003; Sánchez Torres and 
Díaz Escobar, 2005; Chirinos, 2007; Gates and others, 2012; Gil León and Uribe Peñaranda, 2017). 
The economic factors considered include investment in physical and human capital (primary and 
secondary school enrolment rates), trade openness (imports plus exports as a percentage of GDP), 
industrial output as a share of GDP, inflation rate, foreign direct investment inflows and military spending 
as a share of GDP. Two demographic variables, obtained from the World Bank, are also included: 
population growth and mortality rate. In addition, two variables representing institutional quality are 
considered: checks and balances (“checks”) and government stability (“stabs”), both sourced from 
the Database of Political Institutions developed by the Inter-American Development Bank (IDB, 2020). 
The first indicator measures government credibility (Keefer, 2007), with values ranging from 1 (low 
credibility) to 5 (high credibility). The second measures the percentage of “veto players” who leave the 
government in a given year. Ultimately, the latter variable was excluded given its adverse effect on the 
fit of the synthetic control model.

The “synthetic country” was constructed from a group of Latin American countries with similar 
characteristics in some of the control variables and that had not undergone a process similar to 
Colombia’s in 2013–2016: Argentina, Brazil, Chile, the Dominican Republic, Ecuador, El Salvador, 
Guatemala, Honduras, Mexico, Nicaragua, Panama, Paraguay, Peru, the Plurinational State of Bolivia 
and Uruguay.

To ensure a good model fit, McClelland and Gault (2017) recommend including the lagged 
dependent variable (the outcome variable) among the regressors because it absorbs the effect 
of any predictor variables included or omitted from the model. Abadie, Diamond and Hainmueller 
(2010) use three specific years of the outcome variable as lags. Other authors, such as Mok León 
(2018), O’Neill and others (2016) and Kreif and others (2016), use all lags of the dependent variable 
as predictors. However, Kaul and others (2017) demonstrate that including all lagged values of the 
outcome variable before treatment is not advisable because it renders all other predictors (covariates) 
irrelevant, resulting in a biased estimator. Instead, they suggest using an average of the outcome across 
all pre-treatment years or the value from the last pre-treatment year. Ferman, Pinto and Possebom 
(2020) similarly advise against including all lags of the outcome variable when the synthetic control 
unit needs to balance a specific set of covariates. McClelland and Gault (2017) recommend selecting 
a small number of lags that reflect the pre-treatment trend of the outcome variable. Furthermore, 

3	  Data from 2020 onward were excluded to avoid any bias generated by the impact of the COVID-19 pandemic.
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McClelland and Gault (2017) and Bonander (2018) recommend including results from different model 
specifications to select the one that minimizes the root mean squared prediction error of the synthetic 
control estimator in the pre-treatment period.

Following these recommendations, various sensitivity tests are then performed with different 
model specifications. The aim is to check for differences in the pre-treatment fit (root mean squared 
prediction error of the synthetic control estimator) and select the model with the lowest error.4

The first aspect to consider is the year selected for treatment. Although the peace agreement 
was signed in 2016, important commitments were made between 2012 and 2015 (Calderón Rojas, 
2016). Different models were estimated for these years, with the lowest prediction error found in 2013, 
indicating that the peace negotiations had a positive impact on real per capita GDP from the outset by 
enhancing economic agents’ confidence in the viability of the process. 

Next, various specifications of the synthetic control model are analysed, incorporating different 
lags for both the dependent variables and covariates, as recommended by Bonander (2018) and 
Ferman, Pinto and Possebom (2020). The lowest root mean squared prediction error of the synthetic 
control estimator (0.0109193) is obtained by including all lags of the dependent variable up to 2012 
and excluding covariates. Including the remaining predictors increases the error (0.0114789), which 
demonstrates the minimal impact that the other covariates have on the outcome variable, thus 
corroborating the findings of Kaul and others (2017).5 Among the alternative specifications, the lowest 
root mean squared prediction error of the synthetic control estimator is obtained using matching based 
on five-year intervals from 1995 to 2010, along with the year 2012. In contrast, the specification that 
included only covariates and excluded lags of the outcome variable produces a higher error, reinforcing 
the guidance of McClelland and Gault (2017) to include lags of that variable. A similar increase in error 
occurs when lags are structured in five-year intervals and one pre-treatment variable is randomly omitted. 
Based on these results, all subsequent analyses will use the specification that includes five-year lags 
of the outcome variable (1995–2010), the year 2012 and the full set of covariates.

Table 1 presents the weights assigned to each donor country in the “synthetic Colombia” unit, 
based on the minimization of the squared error. The system assigns weights to five countries. 

Table 1 
 Weights of countries comprising the “synthetic Colombia” unit

Unit Unit weight
Argentina, Bolivia (Plurinational State of), Chile, Dominican Republic, 
Guatemala, Mexico, Nicaragua, Panama, El Salvador, Uruguay

0

Honduras 0.04

Brazil 0.088

Peru 0.183

Paraguay 0.266

Ecuador 0.423

Source: Prepared by the authors.

Table 2 presents the values of the predictor variables for real per capita GDP for Colombia  
(column 1), the corresponding synthetic counterpart (column 2) and the percentage similarity between 
the two (column 3). Columns 4 and 5 show, respectively, the simple (unweighted) average of the donor 
group and the percentage similarity with Colombia. 

4	 For the synthetic control method estimation, the “synth” Stata statistical package, developed by Abadie, Diamond and Hainmueller 
(2015), was used. The “nested” option was employed to create the weight matrix that makes it possible to minimize the root 
mean squared prediction error of the synthetic control estimator (Abadie, Diamond and Hainmueller, 2010).

5	 Since the work of Islam (1995), growth models have often used regressor data in five-year intervals.
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Table 2 
 Comparison of predictors of average pre-intervention economic growth between Colombia, 

“synthetic Colombia” and the unweighted donor group

Variable Colombia “Synthetic 
Colombia”

Percentage 
synthetic control 
model/Colombia

Average of control 
countries

Average synthetic 
control model/

Colombia
(Percentages)

lPIBpc(1995) 8.335745 8.32397 100 8.305922 100

lPIBpc(2000) 8.29501 8.298157 100 8.388889 99

lPIBpc(2005) 8.400076 8.408705 100 8.469287 99

lPIBpc(2010) 8.558248 8.571558 100 8.621749 99

lPIBpc(2012) 8.642467 8.639261 100 8.687569 99

FBK 20.47394 21.88805 94 22.32291 92

Industry/GDP 29.55137 31.87236 93 27.51741 107

Mortality rate 5.196167 5.476039 95 6.177907 84

Population growth 1.445254 1.56128 93 1.367605 106

Primary school enrolment 119.1628 113.7988 105 109.7265 109

Secondary school enrolment 82.77796 71.84343 109 77.08553 107

Inflation 10.08567 7.202676 140 7.331686 138

FDI inflows/GDP 3.321019 2.226504 149 3.692775 90

Military spending/GDP 3.410736 1.770442 193 1.261664 27

Checks 3.777778 3.789278 100 3.490667 108

Source: Prepared by the authors.

The results indicate a high degree of alignment between the synthetic control model and 
Colombia across most variables. However, Colombia shows substantially higher values for three 
variables (inflation, FDI inflows as a percentage of GDP and military expenditure as a percentage of 
GDP) relative to its synthetic counterpart. Despite this difference, these variables were retained in the 
analysis as their exclusion worsened model fit. Compared to the values calculated for the donor group 
without weighting criteria, the synthetic control model yields a significantly better overall fit, confirming 
the added value of this approach.

Figure 4 illustrates how the synthetic control group closely replicates the trajectory of Colombia’s 
real per capita GDP throughout most of the pre-intervention period. From 2013 onward, however, the 
real per capita GDP of Colombia begins to diverge significantly from that of its synthetic counterpart. 
While the synthetic donor group exhibits stagnation in real per capita GDP, Colombia shows sustained 
growth through to 2019. This result indicates that the peace negotiations initiated officially in late 
2012 and culminating in the signing of the Agreement in September 2016 have a positive impact on 
Colombia’s real per capita GDP starting in 2013. Figure 5 supports this result, showing that the gap in 
real per capita GDP between Colombia and its synthetic control remain close to zero until 2013. From 
that year onward, the gap widens substantially, reflecting the onset of the peace negotiation process. 

A robustness analysis is then conducted, employing placebo tests following the methodology 
proposed by Abadie, Diamond and Hainmueller (2010 and 2015). This entails estimating the same 
model for all untreated units within the synthetic group —excluding Colombia— while assuming that 
they were treated in 2013. If the distribution of placebo effects is comparable in magnitude to that of 
Colombia, the observed effect may plausibly be attributed to chance (Galiani and Quistorff, 2017). To 
avoid issues of poor fit for some countries during the pre-intervention period, Galiani and Quistorff (2017) 
recommend calculating standardized p-values (Pvals_std), in which the original p-values are weighted by 
the quality of the pre-intervention fit. This value provides a measure of the likelihood that the estimated 
effect for Colombia occurred by chance and offers insight into the adequacy of the model’s fit during 
the pre-intervention period.
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Figure 4 
Colombia: real per capita GDP and its synthetic counterpart, 1995–2019
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Figure 5 
Colombia and “synthetic Colombia”: gap in real per capita GDP, 1995–2019
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Source: Prepared by the authors.

Table 3 presents the inference results. The “estimate” column quantifies the effect depicted in 
figure 5 for the post-treatment period (2013–2019). The p-value indicates the proportion of control 
units that exhibit an effect at least as large as that of the treated unit. In 2013, this value exceeds 50%. 
With regard to the standardized p-values, the results are low throughout the post-treatment period. 
The highest value is observed in 2013 (0.267), a year that marked the beginning of the peace talks that 
would eventually lead to the 2016 agreement. From 2015 onward, the standardized p-values approach 
zero. This finding is consistent with expectations, as the effects of policies aimed at fostering stability 
typically take time to reach their potential.
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Table 3 
Colombia: inference of real per capita GDP, post-treatment period

Year Estimate p-value Pvals_std
2013 0.0361569 0.533 0.267
2014 0.0578107 0.400 0.133
2015 0.0866418 0.400 0.067
2016 0.1071765 0.267 0.000
2017 0.0931482 0.400 0.000
2018 0.0896696 0.400 0.067
2019 0.1054311 0.400 0.000

Source:	Prepared by the authors using the synth_runner command from Synth_Runner package, described in S. Galiani and  
B. Quistorff, “The synth_runner package: utilities to automate synthetic control estimation using synth”, The Stata 
Journal, vol. 17, No. 4, December 2017.

VI.	Conclusions

The aim of this study has been to analyse the effect of the peace negotiations during the period 2012–2016 
on Colombia’s real per capita GDP. There are differing views regarding the effects following the signing 
of the peace agreement. Authors such as Collier (1999), Hoeffler and Reynal-Querol (2003), Ruiz Díaz, 
Galeano Raquejo and Gil Mateus (2015) and Millán Celis and Jiménez Quitian (2017) argue that, at least 
in the short term, the effects of peace have been negative for the country’s economic growth owing to 
the lack of institutional and societal adaptation in the post-conflict period. Persistent uncertainty related 
to political instability may also dampen investment decisions (Alesina and others, 1996; Poinsot, 2003; 
Posada Duque, 2010). These studies employ traditional methods based on linear regressions or impact 
evaluation techniques, which do not allow a precise estimation of what Colombia’s economic growth 
trajectory would have been had the peace process not taken place.

The outcomes of this process depend on the design and implementation of policies during 
and after the negotiations, which should aim to address the factors that led to the armed conflict in 
Colombia, reduce violence and provide reparations for the wrongs inflicted on society (Collier, Hoeffler 
and Söderbom, 2008; Hoeffler, Ijaz and Von Billerbeck, 2010). Such actions should also consider the 
context and dynamics of the actors involved, with the ultimate goal of achieving a sustainable and 
stable peace from both economic and social perspectives (Sakalasuriya, Haigh and Amaratunga, 2018). 

In Colombia, throughout the negotiation period preceding the peace agreement (2012–2016), 
institutional, social and economic policies were consolidated with the shared objective of mitigating 
the root causes of the conflict. These were related to the abandonment and poverty of rural areas, as 
well as the political exclusion of social groups owing to the long-standing institutional dominance of the 
conservative and liberal parties. This period of reconstruction aimed to restore the normal and effective 
functioning of the economy as quickly as possible, which started with the restoration of physical and 
non-physical capital (Brandon, 2018) and culminated in the signing of the 2016 peace accord. 

The use of the synthetic control method enabled us to identify the positive effects of Colombia’s 
peace negotiations, the objective of which was to implement a series of measures designed to prevent 
a resurgence of violence. The process began to bear fruit in 2013, with the approval of thorough rural 
reform and reparations for victims of the conflict. These initial agreements gradually fostered a sense 
of public trust that the process was on the right track, thereby generating a positive impact on real 
per capita GDP. The reduction in violence from 2014 onward, coupled with the prioritization of social 
spending, reintegration of combatants into civil and political life and recovery of infrastructure, helped 
widen the gap with the synthetic counterpart, a trend that appears to be consolidated with the 2016 
agreement. In the 2016–2019 period, Colombia had a positive annual GDP growth rate of 9.19% 
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according to data from the World Bank (n.d.) (expressed in dollars at 2010 prices), while growth was 
not observed in its synthetic counterpart. Improved conditions for investors stemming from reduced 
destruction of physical and human capital, lower crime rates and greater political stability (Bernal Zepeda 
and Castillo Ponce, 2012; Jiménez Giraldo and Rendón Obando, 2012) encouraged new investments 
and greater trade openness. 

These findings illustrate that the Colombian peace negotiations involved dynamic institutional 
transformations from the outset, which must be sustained over time to ensure the long-term success of 
the process. In addition, the results indicate that the benefits of peace became apparent in subsequent 
years, as policies promoting social inclusion, development and sustainability were implemented and 
began to show significant progress. This explains how, from the early stages of a credible peace 
process, the improved climate of certainty prompted economic agents to adjust their expectations in 
a more positive direction.
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