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violence is a big problem in modern society and in cities in particular. Homicides were rampant 
in my hometown of Cali, Colombia, when I became mayor in 1992. Few people saw murder as a 
pressing health problem, but I did—probably because I had earned a Ph.D. in epidemiology at 
the Harvard School of Public Health. I decided to apply the statistical methods used by public 
health experts to identify the sources of homicide and to reveal social and policy changes that 
might make a difference. 

At the beginning of my first term, the people of Cali and all 
of Colombia generally believed, mistakenly, that little could be 
done because we Colombians were “genetically violent.” Other 
skeptics maintained that violent crime would not diminish un-
less profound changes were made on socioeconomic issues 
such as unemployment and educational levels. My administra-
tion and I proved all these people wrong. 

We developed an epidemiological database about the many 
societal factors that significantly raised the risk that a homicide 
would happen. These included sometimes subtle aspects of hu-
man behavior, such as the desire to carry guns in certain places 
or the tendency to drink alcohol on certain days. This exhaus-
tive and fine-grained information led to new laws and policies 
built on data, not politics. 

The method worked. In 1994 annual homicides in my city, 
then home to nearly 1.8 million, dropped from 124 per 100,000 
residents to 86  in just three years after the leading causes were 
found and policies were applied. An even larger decline took 
place over nine years in Bogotá, after our capital city adopted 
the same methods. And when I was elected mayor of Cali for a 
second time, in late 2011, after being out of office for almost 
18 years, the same approach reduced homicide rates again. Let 
me tell you the story of how big data and scientific analysis can 
help solve entrenched social problems.

PINPOINT THE ROOT CAUSES
wHen i began  my first term, I did what epidemiologists generally 
do: plot cases on a map. I hung a big printout of Cali on my office 
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wall and stuck color-coded pins in it at each location of a death, 
intentional injury, tra�  c accident, home burglary or other vio-
lent event. When a journalist saw the map, his local newspaper 
ran a headline that read: “Mayor Guerrero Intends to Curb Vio-
lence with Acupuncture.”

Even to smart journalists, evidently, it was strange to look at 
homicide in a statistical way. But to me, it made perfect sense: if 
epidemiological methods could fi nd the causes of medical dis-
eases, they could fi nd the causes of a societal disease.

Using statistics was crucial because Colombia had a long re-
cord of violence that left many misimpressions. Beginning in the 
late 1940s,  La Violencia,  a fi erce struggle for power between the 
two main political parties, sparked over 200,000 killings across 
more than 10 years. Guerrilla warfare followed for decades. The 
cultural tolerance for violent responses to confl ict was so high 
when I took o�  ce that quarrels between neighbors or drivers in 
tra�  c accidents frequently ended in homicide. In 1991 Medellín, 
the second-largest city in Colombia, had an annual homicide rate 
of 380 per 100,000. Around that time, Chile’s rate was 2.9.

My epidemiological approach began with a defi nition of vio-
lence scripted by the World Health Organization: the use of force 
with the intention to cause harm or death. This defi nition does 
not include accidents or psychological or political violence.

Despite the media’s preoccupation with domestic warfare, 
only 36 percent of the deaths in Colombia in 1991 were caused by 
guerrillas, mostly in rural areas. I thought drug dealers would 
arise as the culprits in the other 64 percent. As we investigated 
the who, where and when of each death in Cali, however, we 
found that homicide victims and aggressors were predominantly 
young, unemployed males who had low levels of education, came 
from the poorer sectors of the city and were frequently involved 
in gang fi ghts. We also found that close to 80 percent of homi-
cides were carried out with fi rearms. When we discovered that 
two thirds of homicides took place on weekends, we decided to 
chart blood alcohol levels in victims; more than half of them had 
been intoxicated. These facts pointed to social disintegration 
more than drug-related violence. 

Drug tra�  c still had an e� ect, but it was not the direct cause 
of most homicides. As we analyzed the numbers, we realized that 
drug tra�  c was to society as HIV is to the human body: the virus 
attacks defense mechanisms, making the body vulnerable to oth-
er diseases.  Likewise, drug dealers attack the police and the judi-
ciary and political systems—the defense mechanisms of society. 
These weakened institutions arose as risk factors for violence. 
For example, the police identifi ed a suspect in only 6 percent of 
homicides, and the judiciary system brought even fewer to trial.

 Also, children were often exposed to violence and maltreat-
ment, and violent content was prevalent in the media. In a cul-
ture of violence, economic inequality and ine� ective public secu-

rity, people killed and got killed, often under the infl uence of alco-
hol, over confl icts as simple as noisy neighbors or settling debts. 

CHANGE THE CULTURE
OUR GOAL WAS TO REVEAL  risk factors we could control directly. Be-
cause fi rearms were used in a large proportion of homicides and 
alcohol was often associated with the deaths, in November 1993 
I began to change gun and alcohol laws. 

In my country, guns are manufactured and sold by the Co-
lombian National Army, so military authorities opposed my idea 
of a permanent ban on weapon-carrying permits. But they 
agreed to our suspending the permits in public places on select 
dates identifi ed by the data as posing a high risk, which was gen-
erally associated with high alcohol consumption. These dates in-
cluded New Year’s Eve and (strangely) Mother’s Day, as well as 
days when payments to employees, made on the 15th and 30th of 
each month in Colombia, coincided with a Friday.

I also restricted alcohol sales in public places after 2  A.M.—a 
measure my administration called the semidry law. Nightclub 
owners objected adamantly, so I proposed a deal: I would apply 
the law for three months, and if violent deaths and injuries did 
not diminish, I would drop it. After only two weeks, hospitals re-
ported such a drastic reduction in violence-related emergencies 
that abandoning the measure was not an option. I enforced the 
semidry law until the end of my term. 

An epidemiological strategy also calls for evaluating interven-
tions. After several months, we found that when both alcohol sales 
and fi rearms permits were restricted, there was a 35  percent re-
duction in homicides versus days when neither were in force. The 
reduction was 14 percent when fi rearms alone were restricted.

Other interventions included adding more prosecutors, as 
well as putting more police on the streets and improving their 
equipment, such as surveillance cameras, cars and radios. To sup-
port these people in their challenging careers, we launched a pri-
vately funded program to help police o�  cers become homeown-
ers and gave computers and training to members of the judiciary. 
Crime prevention rose, and more suspects were brought to trial.

We also created two Houses of Justice— premises within vio-
lent neighborhoods on the outskirts of Cali in which all law-en-
forcement institutions operated 24  hours a day. Previously these 
services were available only downtown and during business 
hours. This change was particularly helpful in reducing domestic 
violence because investigations would begin immediately after fo-
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An epidemiological approach  of data 
analysis can reveal the root causes of 
violence and the best steps to curtail it.
In Cali, Colombia,  the method re-

duced homicides from 124 per 100,000 
inhabitants to 86 in just three years. In 
Bogotá, the rate dropped from 80 to 
20 over nine years.

Changes in gun and alcohol laws 
were crucial. So were increasing police 
presence and giving youth social activ-
ities and jobs.

Today numerous cities  across the 
Americas hold regular meetings of all 
crime agencies to analyze data, plan 
interventions and evaluate them.
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rensic medical personnel certified a victim’s injuries, which less-
ened the chance that women would withdraw their complaints 
under pressure from their husbands. In an effort to offer young 
males in poor districts greater opportunities for education, recre-
ation, income and social connections, I launched DESEPAZ—a 
program to restore public safety by improving the cohesiveness of 
a neighborhood. As part of the program, we opened “youth hous-
es” in several communities where people could socialize and 
gather around cultural and sports activities. City workers also 
trained youth who were involved with gangs to run small busi-
nesses. The city even hired one such business dedicated to manu-
facturing cobblestones to pave streets.

IMPROVE THE DATA
We realized early on  that the data we were working with were 
not always cohesive. For example, in my first security council 
meeting in July 1992, it became clear that the police and judiciary 
used different definitions of homicide, which complicated our ef-
forts to pin down causes of deaths. To fix the issue, I established 
weekly security meetings that involved officials from the police, 
judiciary and forensic authorities, members of the Institute for 
Research and Development in Violence Prevention and Promo-
tion of Social Coexistence (CISALVA) at the University of Valle, 
cabinet members responsible for public safety, and the municipal 
statistics agency. Information was reported weekly to me and to 
police commanders. We held a security council meeting every 
week of my term. Slowly the data coalesced. The meetings evolved 
into “observatories of crime,” sometimes called “social observato-
ries.” CISALVA, which is dedicated to studying violence preven-
tion, has kept the observatory’s weekly data running for 22 years—
to my knowledge, the longest reliable set of information on vio-
lence in any Colombian city.

Based on the improved analysis of risk 
factors, we began interventions at the end 
of 1993 and widened them before my two-
and-a-half-year period as mayor ended in 
December 1994. My successor continued 
them. The homicide rate in Cali dropped 
from 124 per 100,000 in 1994 to 112 in 
1995, 100 in 1996, and 86  in 1997. It is dif-
ficult to say how much of the decline was 
a direct result of the interventions be-
cause the national government was also 
changing how police fought drug cartels. 
But evaluations in Cali and Bogotá con-
firm that the epidemiological approach 
played an important role. I believe that is 
true in part because the mayors who fol-
lowed my successor did not keep in place 
unpopular measures such as the restric-
tion of alcohol consumption, and the ho-
micide rate climbed back up.

Experience in Bogotá, the country’s 
largest city, backs up the data-intensive 
method. When Antanas Mockus became 
mayor there in January 1995, he applied 
and improved our strategy. His most im-

portant tactical interventions were increasing the police budget 
10-fold, improving police education about violent crime, develop-
ing temporary detention centers for minor offenders and creat-
ing a government position of subsecretary of violence prevention. 
The social interventions included re  building dilapidated public 
spaces and tripling investment in health and education. 

Mockus also implemented a semidry law and restrictions on 
firearms, which quickly reduced homicide rates as much as they 
had in Cali. In Bogotá, strict use of the epidemiological method 
spanned three administrations over nine years, from 1995 through 
2003. Across that time, homicide rates dropped from 59  per 
100,000 to  25. As in Cali, some of that improvement may have 
been helped by changes at the national level.

NEW TACTICS, 20 YEARS LATER
in Colombia,  mayors cannot be reelected consecutively (and I had 
other plans anyway). After I left office, I dedicated myself to spread-
ing the word that urban violence could be controlled and to doing 
further research about that goal. I went to work at the Pan Ameri-
can Health Organization in Washington, D.C., was instrumental in 
actions that created the Inter-American Coalition for the Preven-
tion of Violence and helped to garner approval of a loan from the 
Inter-American Development Bank to Cali, Medellín and Bogotá 
for deterring violence. After three years, I returned to Cali and 
helped to launch VallenPaz, an organization devoted to creating 
economic programs in rural southwestern Colombia as an alter-
native to the lure of money from guerrillas and illicit drug crops.

Years later, however, I found that there is no lifelong immuni-
ty to politics. I ran again for mayor of Cali.

When I took office on January 1, 2012, I found a different city. 
Cali had grown from 1.8  million inhabitants in 1994 to 2.4  mil-
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 *Disability-adjusted life years: years of life lost to premature death or spent in ill health or disability.
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lion. Most of the additional people were migrants, primarily 
from Colombia’s Pacific coast and neighboring rural areas. After 
years of incompetent administrations and one mayor ousted 
from office, collective self-esteem was low, and unemployment 
was up from 6.9 percent in 1994 to 13 percent in 2013. Although 
the large Colombian drug cartels were dismantled in the 1990s, 
they had fragmented into smaller cartels that worked rather in-
dependently in the nation’s cities, particularly in Medellín and 
Cali. Drug dealing was still present, and new forms of crime had 
emerged, such as small “vaccine” payments required by gangs to 
protect local businesses and war over the territorial control of 
drug distribution and selling within cities.

The good news was that the Colombian police had become 
professional and trustworthy. The national homicide rate had 
dropped from 79 in 1991 to 36 in 2011. Yet Cali’s homicide rate was 
around 80, compared with 22 in Bogotá and 70 in Medellín.

I immediately reinstated the weekly security council meet-
ings. Soon our data analyses showed that the proportion of ho-
micides resulting from interpersonal conflict such as quarrels 
and alcohol-related brawls had diminished compared with the 
period of 1992 to 1994. But killings that we classified as orga-
nized crime—those that were premeditated and in  volved sophis-
ticated weapons such as machine guns—accounted for 67  per-
cent of violent deaths in 2012. Data suggested that organized 
crime was playing a bigger role. The data also showed that social 
inequalities had gotten worse since my earlier term.

We presented our data to the national government and sug-
gested it create specialized groups of criminal investigators, po-
lice and prosecutors to dismantle criminal bands. My administra-
tion also began a massive social investment plan in 11  districts 
that were home to a total of 800,000 people, 26 percent of them 
living in poverty and another 6.5 percent in extreme poverty.

The plan that resulted, called Territories of Inclusion and Op-
portunities, is still in effect today. It applies a geographical ap-
proach to fighting poverty, focusing interventions in impover-
ished areas and encouraging local residents to play big roles. Lo-
cal and national officials work on raising incomes, extending 
school schedules, promoting cultural activities and sports, and 
improving housing, health facilities and public education. We 
also teach parenting skills and peaceful conflict resolution.

Together with the effort from the national government to fight 
organized crime, our interventions again reduced violence. Cali’s 
homicide rate of 83  in 2012 dropped to 62  in 2014. This pattern 
has continued; the number of homicides in the first trimester of 
2015 is less than in the same period in any of the past 12 years.

All these coordinated police and social actions help the crime 
interventions. A good example of the strategy is Comuna 6, a po-
litical district of Cali where 212,000 residents, most of whom are 
middle-income, live. We energetically implemented the coordi-
nated police and social interventions, and homicides went down 
44 percent within a year’s time, from 160 in 2013 to 89 in 2014.

The epidemiological approach to reducing violence is passing 
the test in other cities in Colombia and across the Americas. 
Crime observatories—the evolution of our regular security coun-
cil meetings—are essential to the approach. The Inter-American 
Development Bank, the U.S. Agency for International Develop-
ment and the World Bank, among others, now recommend that 

cities or states create the observatories when seeking financial 
support for violence-prevention programs. Today four national 
and numerous municipal-level observatories are meeting sys-
tematically in 26 countries and cities in the Americas.

A study published in the  International Journal of Injury Con-
trol and Safety Promotion  found that homicides were signifi-
cantly reduced in 22 Colombian cities in the three-year period af-
ter the observatories were implemented. Studies directly com-
paring cities in different countries are difficult, however, because 
countries have diverse definitions of crimes and varying criteria 
for collecting information. To improve the situation, the Inter-
American Development Bank is supporting a project to stan-
dardize violence indicators across the Americas.

POLITICAL WILL IS THE TOP PRIORITY
Using an epidemiological strategy  to help solve a social issue may 
seem straightforward, but it is not. The first lesson I can espouse 
is that such a move takes strong political will because the strategy 
frequently requires public officers to do things they would rather 
not do, such as making necessary but unpopular decisions to 
close bars or ban firearms. Making crime data public can also be 
uncomfortable, but it is essential, just as economists releasing un-
employment and gross domestic product numbers is essential to 
formulating economic strategy. Data on social issues such as vio-
lence and education are now published periodically for various 
Colombian cities by nonprofit groups called Bogotá How Are We 
Doing, Cali How Are We Doing, and so on. The information makes 
public officials and mayors accountable in their communities.

The second lesson is that there is no one-size-fits-all ap  proach 
in applying epidemiological methods to social issues because cit-
ies and countries have different risk factors. Data-driven obser-
vation is needed in each context to guide public officials. 

The process also requires perseverance and patience. Certain 
risk factors can be controlled rapidly—for example, by banning 
firearms or restricting bar hours—but other measures, such as im-
proving the reach of police and judiciary services, take longer. 
Steps such as correcting social inequalities or establishing healthy 
child-rearing practices need not only time and patience but also 
considerable resources.

Urban violence is socially regressive because it mostly affects 
the poor, and fighting crime devours a portion of the public bud-
get, which could instead be invested to eradicate poverty. Vio-
lence prevention must therefore be a priority for humanity. 
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