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Uganda and the Democratic Republic of
Congo: Children at War

Toby N. G. McCarroll

Abstract

This article takes acomprehensive look at the state and development of youth in both the
Republic of Uganda and the Democratic Republic of Congo (DRC). The primary focus of this
article is given to the thousands of child soldiers that have been abducted by militant groups and
trained to viciously kill in their most vulnerable adolescent years. Following a brief literature
review of published sources that discuss the impacts of conflicts on children in Uganda and the
DRC, this article provides an insightful analysis of the hoexploitation crises in these two
countries and examines methods that have been implemented to reduce the involvement of youth
in these conflicts.

l. Introduction

Innocent children being forced to fight in war is an awful crime against humanity. Both Uganda
and the Democratic Republic of Congo (DRC) have extensive histories with direct child
involvement in armed conflict. These confrontations, such as the claginesebahe Ugandan

and Congol ese governments against the Lord6s
have resulted in thousands of children being abducted and forced into armed conflicts over the
years.

Taking advantage of political and social atstity, rebel groups have frequently abducted young
boys to fight in armed combat, and girls as sex slaves for gross exploitAaecently as 2005

in Uganda and 2007 in the DRC, government forces have also come under scrutiny from human
rights orgargations for being just as bad as the rebel groups, as they too were charged with
recruiting child soldier3.

! Becker and Tate (2003) p. 2.
2 Child Soldiers InternationgR008), pp. 107 and 346.
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The LRA formed in Uganda in 1986 under the leadership of Joseph Kony and has contributed to
killing hundreds of thousands of innocent people, @ing and tearing apart families, and
creating an overall unsettled atmosphere in the country. The LRA has since spread from Uganda
into nearby neighboring territories, including the DRC, killing thousands and abducting over
30,000 children since their iaption in 1986. Newer rebel groups like the M23 are fresh
obstacles the government of the DRC has recently been challenged by, and their continued
fighting has wreaked havoc on an already unsettled and displaced society.

Child involvement in warfare has had detrimental impacts on the development of children and
the possibility of a future stable society. Not only have children been directly killed, illegally
abducted, and separated from their families, but they have ato deprived of access to a
proper education, health services, adequate nutrition, and other basic necessities as direct or
indirect results of war.

The Ugandan government conducted the Juba peace talks with the LRA in 2006, which
effectively ended the ared conflict in Ugandé.n the DRC, the fighting between the DRC and
M23 has only just ended, with peace talks still underway. That being said questions remain
unresolved; and these countries are still plagued with violence and instability from otkeamtmili
groups. If the fighting ever ends, there will still be a great need for mass regrouping and
rehabilitation to take place before society can return to a productive state.

This article is structured inteight sections. Following this introduction, tisecond and third
sections provide, respectively, a brief literature review and some empirical background. The
fourth section summarizes why and how children are chosen to fight, while the fifth section
describes the life of an abducted rebel cHsiectionsix examines the effects of child warfare on
children and society, while the seventh section describes some of the main measures taken to
resolve conflicts and reduce child involvemefthe final sectionattempts to draw conclusions

from the information pesented throughout the article

Il. Brief Litera ture Review

There are numerous reports and documents compiled by international organizations, academics,
and nonrprofit groups that discuss the impacts of war on the development of children in Uganda
and tle DRC. The Human Rights Watch Report by Becker and (P&@3) provides a detailed
history of the LRA in Uganda and gives several invaluable accounts from children who were
recruited by the LRA. In addition to condemning the LRA, the report also crititizddgandan
government for violating international law and recruiting child soldiers.

Since 2003, more u-date literature has become available, as conditions have changed in
Uganda and the DRC. The nprofit organization Child Soldiers Internatiomaites in theChild

Soldiers Global Repor2008that some 2,000 women and children are still being used by the
LRA in Uganda, and over 7,000 are in armed groups in the DRC. The report extensively
discusses actions taken by the governments to try and rédaeigeumber of child soldiers in
conflict, noting however, that some of these legislative measures have been delayed in becoming
law or are not properly enforced. Both Uganda and the DRC were highlighted as two of the
worl déds 19 c oun tldrsoldess between 2004 amcc200r.i t ed c hi

3 Invisible Children (2013).
* Invisible Children(undated).



The United Nations Childrends Fund (UNICEF) (
effecting the development of children in Uganda and the DRC. Issues including health,
education, HIV, child protectiomndnutrition are discussed. Reports on both countries highlight

the direct i mpacts of the LRAGs attacks on v
attacks have on child development and social institutions.

Helmut Spitzer and Janestic M. TwikiriZ2013) note that the number of child soldiers is
decreasing in Uganda since 2006, although they have not fully disappeared. The article discusses
the longterm effects of having children involved in armed conflicts and the ways in which child
warfare prevents thimprovement of social services, education, and other important societal
developments.

An Amnesty I nternational (2012) news item ent
Sol dierso highlights achievement snbégyningtoe | nt
bring justice to those who have used children as soldiers in conflict. The article highlights the
conviction of Thomas Lubanga Dyilo, a Congolese military commander, for child war crimes.

The article notes existing warrants of arrest out fot he DRCO0s Boscow Ntaga:
Kony (leader of the LRA).

Invisible Children, a noprofit organization that focuses on child soldier issues in Uganda, has
recently taken the forefront in trying to create public awareness about the LRA. Tbds ef

went viral on social media in 2012, when they launchedKitvey 2012campaign. The group
created a half hour video dedicated to informing the public about Joseph Kony, the LRA, and the
crimes they committed against humanity. Almost 3.7 million peqidelged support to the
organi zationds efforts to have Kony arrested
was able to gather thousands of supporters in Washington, DC to rally for the arrest of the
warlord. They have also been able to raisasiderable funds to try and combat the LRA and
track Kony down.

[ll.  Empirical Background

In order to understand the full effects of the development of children in Uganda and the DRC,
the economic, social, and developmental aspects of these cometei@gto be examined. It is
important to note that both of these countries have been at war and have had political instability
over the last 40 years. The inefficiencies or inability for governments to collect and analyze data
as a result of the unstablevalonment has led to inconsistent statistical information. However,

for the purpose of thiarticle efforts have been made to find common points of comparison
where consistent and comparable data between Uganda and the DRC are available for some key
indicators: gross duoestic product (GDP) per capilde expectancy, and infant mortality.

Figure 1 highlights the annual GDP per capita of Uganda and the DRC from 1970 to 2011. While
it is typically more accurate to compare GDP per capita across ceuaftex correcting for
differences in purchasing power, given the limited availability and reliability for data in
international $, we provide the data for both countries in current US$ and in constant 2005
international $, see Figure 1.

While both time series (current US$ and constant international $) show an overall decrease in
GDP per capita for the DRC since the 1980s and an overall increase in GDP per capita for
Uganda, the two time series show different trends for certain time periods.



1 For the DRCGDP per capita in current US$ has declined drastically from 1980 to 1984,
while it has remained relatively stable in constant international $. On the other hand,
while GDP per capita has remained relatively stable betweenl®®EBif measured in
current 8%, it declined sharply in constant international $. The data in current US$ is
more accurately reflecting the DRCO0s unst a
in the last 40 years.

1 For Uganda, the data in current US$ shows a drastic increasa sulobsequent sharp
decline in the late 1980s, while the data in current international $ shows a gradual
increase. Data in current US$ shows another moderate decline in GDP per capita from
1998 to 2003, while it increased steadily during the same periadedsured in
international $. As for the DRC, the data in current US$ is better mirroring the conflict
between the Ugandan government and the LRA, with the majority of fighting taking
place5 between 198005 and declining confrontations since the Juba géalks in
2006:

Figure 1: GDP per capita (in current US$ and constant 2005 international $)

GDP per capita (in current and constant international $)
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Source: Created by author based on World Bank (2013).

In any case, it is clear that both countries are very poor, with GDP per capita in current US$
amounting to about US$1 per day for the DRC for most of the time, and to about US$2 per day
for Uganda for most of the time.

® Spitzerand Twikirize (2013), p. 69.



As shown in Figure 2, both countries also have remarkably low life expectancies. During 1970
2011, it ranged between 48 years fo the DRC and between $# years for Uganda. The
volatility in life expectancy has been far higher for Uganda than for the DRC, which implies that
the HIV/AIDS epidemic having had a far bigger impact in Uganda. Low life expectancy
indicates a less prodiine workforce, high dependency ratios, and low school enroliment as
children are often forced to drop out and work to support their families. In any case, warfare and
civil unrest have undoubtedly contributed towards these low life expectancies.

Figure 2: Life Expectancy at Birth, 19702011
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Source: Created by author based on World Bank (2013).

Although infant mortality rates in both Uganda and the DRC are decreasing (as shown in Figure

3 below), progress in the DRC has been limited. While it incresiggdly in Uganda during the

late 1970s and early 1980s, Uganda has made considerable progress since, decreasing infant
mortality from 115.2 per 1,000 live births in 1982 to 57.9 in 2011. In the DRC, infant mortality
was reduced from 147.2 in 1970 to 137 1985, but then remained stable for the next two
decades according to the World Bank (2013). Some moderate progress has been made in the
DRC since 2005. In any case, infant mortality remains high in both countries if compared to the
World6average of & deaths per 1,000 live births in 1990 and 35 deaths per 1,000 live births in
2012.

® World Health Organization (WHO) (2013).



Figure 3: Mortality rate, infant (per 1,000 live births), 19702011
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IV. Why and How Children are Chosen to Fight

Children are generally innocent, easy to persuade, dependent on others, and still forming their
morals and values. These qualities specific to children make them highly valuable amongst
revolutionary and rebellion groups, as they are more likelyandhwglli t o submit to th
views. In order to facilitate the military training necessary to force abducted children into
conformity, children are quickly separated from captured adults. These rebel groups do this to
prevent children holding onto soaétvalues and connections with the pasiso as a part of

their brutal training, children are forced to kill adults, or sometimes entire families with an
assortment of weapons (oftentimes manually combative ltk@eslubs and machetes) provided

to themby their leaders. Those who refuse to obey and carry out killings have often been killed
themselved. Thus, there is usually only one option available to many children who find
themselves in this predicament, either kill or be killed.

An article publishedy SOS Children (undated) suggests another motive for child recruitment in
the DRC other than one of simply abducting children because they easily conform. The article
suggests children have been actively sought because the enemy (which in a rebelageupe

the government forces) often cannot not drive up the courage to kill mere children being forced
to fight against their will. Thus, the rebels were able to lose fewer numbers in battle because they
placed children on the front lines.

’ Storr (2014).
8 Storr (2014).



It was estinated in 2003 that around 3 in every 4 people abducted in Northern Uganda by the
LRA were childrer?. According to Becker and Tate (2003), children were most vulnerable to
abduction from the LRA at night as the LRA conducted the majority of their raidsvms &nd

villages in Northern Uganda under the cover of darkness. It was during these raids that they
would coordinate widespread kidnappings, looting, and vandalism. As a consequence of these
frequent attacks, many chil dmewmt 8°%Egesytnight wh at
thousands of children would travel miles and miles on foot into areas like Gulu (see Figure 4
below) and Lacor, and take shelter in hospitals, schools, large tents, or surrounding pavements. It
was widely believed these areas coutdvide more protection than their rural villages. Their
parents would often remain in their homes to try to protect their property, as they were less at
risk of being abducted. And in the event they were, adults were often released after providing
shortterm service to the grouf.Children on the other hand, have hardly ever returned.

The trend of abductees getting younger was a scary element highlighted in the Becker and Tate
(2003) report. It said that rebel groups were beginning to seek children aga®uime and ten

years of agé? It can be assumed the rebels did this for the same reasons they go after children in
the first place, the younger the child, the easier it is for them to convert the child into believing
their practices and conforming toeih violent ways. The report also highlights the pattern of
abducting younger girls as they are less likely to have HIV/AHWDSE, therefore, more desired by

the rebels.

It is important to note however, that not all children have been forced into fighting for these rebel
groups. It is suggested by multiple sources, including the Amnesty International (2003) Report
on the DRC, that some children volunteered themselvesréft talks about a 1990s rebel
group in the DRC, called the Alliance of Democratic Forces for the Liberation of Congo
(AFDL), and suggests children joined this and similar groups as a means of escaping dire
poverty.

Children were often enticed by antial monthly payment of US$100 that was being offered to
recruits (which was at the time about 10 times higher than the average monthly wage in the
DRC)! Adults and children were driven by the poor economy to fight for these groups that
could provide finacing for their basic needs. Some chose to join rebel groups to protect their
ethnic backgrounds or were enticed by nationalistic feelings. However, it should be clear that the
vast majority of children in these groups have been forced into fighting atdaeirswill.

° Becker and Tate (2003) p. 6.

9 Morrisonand Sandlef2006).

1 Becker and Tate (2003), p. 6.
12Becker and Tate (2003), p. 7.

13 Amnesty International (2003), p. 3.
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Figure 4: Map of IDP cap sites and return cites in the Gulu District in Northern Uganda
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V. Life of an Abducted Rebel Child

Being a child soldier for aarmed rebel group is not an easy or enjoyable task. Apart from the
gruesome training boys go through after being abducted, they have to complete a number of
unpleasant duties and services for their commanders besides fighting in direct combat with
governnent forces. Children in both Uganda and the DRC are assigned similar responsibilities
regardless of the specific rebel group they are forced into. Many sources examined seem to point
towards children having to fetch water, carry looted supplies, colleatl waultivate, cook and
undertake other laborious tasksWhen abducted in mass groups, children are often roped
together around their waist, forming a long coffle, and are forced to carry the looted supplies the
rebels sought from defeated villagés\lthough widespread abductions have become rare, child
abductions still take place.

In combat, young boys face the brunt of the battle and have often been forced to undertake the
most horrible and heartless tasks. The United States Bureau of Citizenship raigialion
Services (1997) report highlights the fact that the LRA officers would have the children serve on
the front lines of the battles, forcing them to kill, and would usually not allow them to take cover
when under return fire. They forced childrersteot and attack the enemy fully exposed, while

the leadership safely took cover behind them. In the DRC, child soldiers have faced similar
traumatic events. As a way of conditioning the children serving in the AFDL, they were
routinely brutalized, like 1-yearold Oliver, who testified:

The commander ordered me personally to [kill] and told two other soldiers to
watch over me and kill me if | refused to obey. And so | killed, | fired on these
people. They brought me a woman and her children and | had tbgm in a hole

and bury them alive. They were screaming and pleading with me to spare them and
release them. | took pity on them, but then | looked over my shoulder at the two
soldiers watching me, and | said to myself: 'If | let them go, these sohtiers
going to kill me." And so | went ahead and buried the woman and children alive, to
save my own life®

This is only one of the thousands of testimonies regarding the horrific acts child soldiers have
been forced to commit in both Uganda and the DRy Rind of refusal by child soldiers has
often resulted in immediate beatings or death.

Although boys in rebel groups are forced to undertake dangerous combat, the girls in Ugandan or
DRC rebel groups have it just as bad, only in a different way. Gidscaéd in both of these

places are forced into becoming sex slaves for the commanders of these groups. Adolescent girls
as young as twelve years old have been given
them as much as they pleaséeirls loseall control over their bodies, and are often forced into
pregnancy. They are also at an extremely high risk of contracting sexually transmitted diseases
(STDs), including HIV/AIDS from their captors.

4 Amnesty International (2003), p. 5, abdited States Bureau of Citizerigtand Immigration Services (2001)
5 Becker and Tate (2003), p. 7.

% Amnesty International (2003), p. 6.

7 United States Bureau of Citizenskipd Immigration Services (2001).

18 Becker and Tate (2003), p. 2.
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VI. Effects of Child Warfare on Children and Society

Warfare and civil unrest in Uganda and the DRC have caused a plague of negative societal issues

in these countries. One big problem is displaced migration. In Uganda, children would often
have to fAnight commuteod i nt olesklikgygceattackiroondars wh e
to avoid being abducted (as already mentioned above).

Even worse however is the fact that entire communities are displaced due to violence. During the
height of violence, more than 1.5 million people in Uganda are said &fleavfrom their rural

homes to more secure camps that they hoped would provide better pratettitie DRC, is it
estimated that around some 2 million people were living in internally displaced persons (IDP)
camps in 2016° This migration and displacgent of people in both countries has had huge
implications on the economy, as people have had to find new means of employment or ways to
generate enough to meet their basic necessities, as they no longer have their plots of land to
cultivate.

Displacementind general warfare is also said to have contributed to health epidemics in both of
these countries, particularly children who are most vulnerable to catching communicable
diseases. In the DRC, the impoverished health care system is plagued with umilgy, fun
staffing shortages, corruption, and lack of appropriate facilities to handle the population. Similar
challenges are also faced in Uganda. Consequently, IDPs in both the DRC and Uganda are
particularly vulnerable to diseases like cholera and hemaolieger as the IDPs live in over
crowded spaces lacking proper sanitafibn.

Widespread family issues have also developed as a result of child warfare. Spitzer and Twikirize
(2013) state that approximately 22 percent of children in the Northern Uganciplaaed as a

result of their parents, siblings, and family members being killed off or unable to be found as a
result of displacement from the conflicts. In addition, it is well noted by many reports that
children who have managed to escape from the ggbelps are often shunned and turned away

by their families and communities. Their families are often unwilling to allow children who have
committed such awful crimes against humanity back in to their societies, which leads to
numerous emotional and psydbgical problems for the childreéff.They not only have to live in

fear of being reabducted by rebels and being punished for escaping, but some have nowhere to
go or call home as they are not welcomed back into their communities.

The education of childrem both of these regions has also been widely impacted by all of the
aforementioned. The abduction of children and the physical prevention of them attending class is
only one part of the problem. And not only are there challenges around getting chelfthign s

into school, but providing classroom facilities and instructors has also been a vexing issue for
education officials. Spitzer and Twikirize (2013) note that a number of schools in Northern
Uganda have been torched and hundreds of teachers haveiltebib\k rebel forces. These
challenges are illustrated by low literacy rates, which stood in 2010 at 67 percent in the DRC and
73 percent in Ugand3.

¥ Morrison andSandle2006).

% 7eender andRothing(2010), p. 10.

2 7eenderandRothing(2010), p. 11, an&pitzer and Twikirize (2013), p. 72.
22 gpitzer and Twikirize (2013), p. 70.

% World Bank (2013).
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VIl. Measures Taken to Resolve Conflicts and Reduce Child Involvement

Governments and international argzations have undertaken numerous steps to try and stop
child warfare in Uganda and the DRC in the past few years. Although many measures have been
delayed, some changes were finally made in the mid 2000s. Perhaps the biggest achievement for
the Ugandargovernment was the Juba Peace Talks in 2006, which drove the LRA out of the
country. Unfortunately however, these peace negotiations forced the LRA to retreat to bordering
countries like the DRC, South Sudan, and the Central African Republic, where afoplex

violent attacks and massacres were carried out during Christmas in 2008 (see Ffjure 5).
Unfortunately, the DRC is still trying to deal with numerous rebel groups in the country,
including the LRA. In November 2013 however, the government of the DRC successfully
defeated the M23 rebel group after over a year of fighfing.

Figure 5: Routetaken by the LRA in the DRC during the 2008 Christmas Massacres
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SOURCE: Human Rights Watch Tapili

SourcePlaut(2010).

A number of legislative amendments have also been made to combat the recruitment of child
soldiers by government forces in Uganda and the DRC. These measures agatadim the

Child Soldiers Gl obal Report (2008) . An amen
(UPDF) in 2005 stated clearly that eighteen was the minimum age of recruitment in the
governmentarmed service. Similarly in 2007 a comprehensive billlolidcprotection laws was

being tabled in the DRC. Enforcing these and other protections has proven to be a challenge for
these governments however, and they have come under fire from multiple human rights groups

% nvisible Children (2013).
% BBC (2013a).
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for continuing to use child soldiers. Whitkis is unfortunate and true, it is clear that both
governments are trying to make progress towards eradicating children from their armed forces.

As previously mentioned in the literature review, the ICC is also actively involved in trying to
bring justiceto those who have committed intolerable acts against humanity, particularly
children. They have had recent success with the conviction of DRC national Thomas Lubanga
Dyilo, but there is still a great deal of work to be dohmfortunately,Joseph Kony, th
nozgorious LRA | eader stil]l remains at | ar ge
list.

There are numerous ngovernment organizations (NGOs) that are dedicated to ending child
warfare in SukSaharan Africa. One organization that is esplgciaotable and focused on
Uganda and the DRC is Invisible Children. The organizations informative 30 minute video
AKony 201206 went vVvi r?%ltinsgred marydnclidimg teeraumtort of thisa s t
article, to learn more about the injusticggainst children taking place in these countries. In
addition to promoting international awareness, the organization is actively involved on the
ground in Uganda and the DRC.

Recent success has been made by Invisible Children with their attempts tcagaccaptured
children and adults to defect and escape. Invisible Children has distributed over 690,000 flyers
(often dropping them by airplane over LRA territory in the DRC and the Central African
Republic) and has produced 5 defectors who showed upheittyer in their hand€

In addition, the NGO has also established a comprehensive radio network dedicated to

encouraging LRA defectors to come home. The radio messages have been extremely successful

in motivating captured children and adults to defeuotisible Children reported that 89 percent

of escapees running away from the LRA have done so since the broadcasts began and have

claimed that it was the broadcasts that encouraged them to run away.

VIIl. Conclusion

Child warfare is unquestionably wrgnlt is sad that in this advanced day and age we still have
children being abducted, abused, raped, and forced to kill and commit other unthinkable acts by
rebel groups in Uganda and the DRC. Although child involvement in conflict appears to be on
the detine in both countries (especially in Uganda), any child being forced to fight against its
will is one child too many. Unfortunately, it is estimated that 2,000 abducted children are still
held captive by the LRA?

Efforts being made by prosecutors at t8€ and NGOs like Invisible Children in conjunction

with Ugandan and Congolese authorities to fight the LRA are proving successful. However, at
the time of writing, many of these criminals, including Joseph Kony, have yet to be captured.
Successful effost aiming to reduce the enrollment of children in government and other armed
forces from legislative standpoints appear to be making progress. While preventing children
from conscripting has proven more of a challenge, the advancement of recent legisiatisn
efforts the governments are making to try and combat this issue.

% |Invisible Children (203).

2"YouTube video bynvisible Children entitledAKONY 2012 , irected by Jason Russéihitially posted on
March 5, 2012, available athttp://www.youtube.com/watch?v=Y4MnpzG5Sqc

2 |nvisible Children(2013).

2 gpitzer and Twikirize (2013), p. 7.
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http://www.youtube.com/watch?v=Y4MnpzG5Sqc

What remains troubling for these nations are the countless children that are left orphaned. The
physical, emotional, and psychological scaring of these children are also pressisgthssue
need to be dealt with. The mass displacement of people in IDP camps who lack access to
adequate nutrition, healthcare and educations are other major problems.

Clearly, there is a great deal of work to be done even though rebel groups and didect chi
involvement in warfare is declining. Society has a number of child development and social issues

to deal with as repercussions of decades of instability and child warfare. Perhaps the former
Executive Director of UNICEF, Carol Bellamy, stated it bestewlshe said the Northern
Ugandan region is fApretty mucch the worst plac
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Land Reform and Agricultural Development:
Zambia versus Zimbabwe

Amélie Thouvenot

Abstract

This article examines thnpact of the land reforms undertaken in Zambia and Zimbabwe on
agricultural developmeniThe Zambian land reform of 1995 has led to significant improvements
in agricultural productivity and outpusince the early 2000sllowing for a rising GDP and
hopes that such growth will be redistributed across the education and health sector. In
Zimbalwe, the land reform of the 2000s led to economic dislocation, a phenomenal drop in total
agricultural output, an uncontrolled inflation, a rising debt obligation to foreign nations, and an
overwhelming loss in resources as political conflicts sparkednaele

l. Introduction

At the time of independence, both, thepRblic of Zambia(henceforth Zambia) and the
Republic of Zmbabwe (henceforth Zimbabwe) inherited a distribution of colonial land
ownership that was biased towards the white political elébia, which became independent
in 1964, underwentthreeland reforms first, the enactment of the 1970 Land Acquisition Act
(which aimed at nationalizing land held by absentee landlords), second, thd d9¥3\ct
(which basicallyconvertedall landto datutory leasehold and third, thel 995 Lands Ac{which
aimed atstimulaing private including privateoreign, investmenk

Zimbabwe, which officially gained independence in 1980, had only one land reform, which was
initiated with the signing of theLancaster House Agreemeimt 1979. ThelLancaster House
Agreementrequiredthat thegovernmenthadto wait ten years before institutinignd reform.

Hence, though it was possible to sell and buy land under theasb | ed oéwi | |l i ng se
buyer princi plyea wallimyf time, econdisterd with Ghkeancaster House
Agreement President Robert Mugabe started to implementrdaraeersial land redistribution

(the socalled fsttrack resettlement progrgmin February 2000. Theprimary goal of

Zi mbabwe s | an dansferdahdoawnershipa rathert tban increasing agricultural
productivity, as large commercial land ownedvayites was redistributed to black smallholder
farmers(Myers and Ames1984).
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This article examineshe impact of the Zambian and Zimbabweand reformson agricultural
developmentin the two countries. Following this introduction, the next section gesva brief
literature review, followed by some empirical background about the two countries. The fourth
section examines the impact of the Zambian and Zimbabwean land reforms by analyzing the
evolution of a) the share of agriculture in GDP, b) the vaticded by the agricultural sector, c)

land productivity, and d) exports and imports of agricultural products. Following this analytical
section follows then a descriptive section that tries to explain the outcomes as analyzed in the
fourth section. The lastection provides some conclusions.

Il. Brief Literature Review

There are many publications that have covetteslland reforns in Zimbabwe or Zambia;
particularly Brown (2004), Myers and Ames (1984) bingbé (2010), and Tekere (2003).
Nyanga (2012) pradesresearch related to the development of the agricultural sector in Zambia.
A variety of news article, like from AllAfrichand Integrated Regional Information Networks
(IRIN)?, provide historical background as well as the present state of the agaicidtucational

and political sectors in both countries.

1 Brown (2004) describes the implementation of the 1995 Land Act in Zambia and
explains how the conversion of customary to leasehold land tenure has led to social and
economic exclusion, inreommw i ty confl i cts and el ite ceé
demonstrates that many factors have caused the nimketl land reforms to benefit
local elites and foreign investors instead of the poor Zambian villagers. These factors
include a weak administrative aapty, limited human, financial and technological
resources and competing authorities at the local level. Such forces, amongst others, have
allowed elites and government officials to perverse the administration of land
distribution. As a result, Brown clais that the land reform has failed in redistributing
land to the poorer peasants and stimulating investment and productive smallholder
agriculture.

T Myers and Ames (1984) provide a historic:
ref or ms ( unpublitation dak). Theytexploré tbedcantributions these reforms
have made to the nationds agricultural p |
describes the growth and eventual success of the European commercial agricultural sector
and contrasts that wi the decline in the traditional African agricultural sector. The
article concludes that Zimbabwe needs to preserve the commercial sector and further
develop the traditional agricultural sector. Myers and Ames also hint that the ongoing
land policies, wws h saw some dilution of the owil i
were replacing white rulers with an African elite, once more excluding the poorer
majority. They present the viewpoint that rural poverty in Zimbabwe can only decrease if
changes are madto the institutions and class relationships that the country inherited
from the colonial era.

T Ngbombe (2010) is critical about the achie
mentions that the conversion of customary land tenure to leasehold tzraiteacting

! AllAfrica is a voice of, by and about Africa; available lattp:/allafrica.com/
2 Integrated Regional Information Networks (IRINXhe lumanitarian news and analysis service of théed
Nations (UN)Office for the Coordination of Humanitarian Affaji@vailable athttp://www.irinnews.org/
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huge interest from governments and the development agencies as they consider this
conversion to triggering investment and facilitating economic growth. However,
Ngoombe (p. 12) concludes that ntéaeddye refo
those who feel that traditional forms of holding land are still relevant especially to those
communities who consider farming to be a w
provides a useful overview of the various land reforms of Zambia.

1 Nyanga (2012) conducted research from 2007 to 2010 to analyze the impact of
conservation agriculture upon food insecurity. The paper claims food insecurity is caused
by failures to promote research for improving agricultural productivity, to fund rural
devebpment and infrastructure, to provide access to education, technology, training
services and a reliable and equally accessible food market. The research concludes that
adopters of conservation agriculture are more food secure thaadopters among
smalllolder farmers in Zambia.

1 Tekere (2003) provides a detailed Zimbabwe case study for the Food and Agriculture
Organization of the United Nations (FAO), focusing on the implementation experience of
the World Trade Organization (WTQO) Agreement on Agricultbrg, also covers issues
related to Zi mbabwedés | and reform.

1 Finally, news articles by Lewis (2013) and Crawford (2013) discuss the current economic
state of Zi mbabwe and give an historical
reforms. These news articldescribe the inhumane violence and political repression of
Mugabeds government and reach the concl usi
successful had the state provided more support, secure titles and cheap capital. Currently,
Mugabeods g ® describednasnrefraining from further radical actions since
Zi mbabwebds current economy is on the brink

[ll.  Empirical Background

Zambia is a landocked Southern African country. Before gaining independence from the United
Kingdom in 1964jt was the protectorate of Northern Rhodesia. Agriculture is the main provider

of employment, occupyingnore than 7(ercentof the working age populatiorMining has
provided a major part of the countrygpreveni nc ome
unreliable as it is subject imlatile market prices. Maize is the main cereal produced in Zambia

and while it is second to copper in economic value, it is more valuable socially and politically as

it represents 6percentof per capita consumpitio(Nyairo, 2011).

Zimbabwe faces similar challenges as Zamli#s hlso a landocked country, whicltachieved

de jure sovereignty from the United Kingdom in April 1980,ldaing 14 years as an
unrecognied state under the white minority government db&esia Agriculture is also the

main source of employment, but Zimbabwe has experienced significant declines in its net food
balance and agricultural productivity, and is only beginning to recover freongaperiod of
decliningGDP per capita

Giventha t here is no data for Zi mbabwebs GDP pe
provides GDP per capita in current US$ for both countries. While both countries started out with

GDP per capita of about $400, that of Zimbabwe grew faster in the eadgedgcespecially

during the late 19709However, loth countries experienced sharp declines in their GDP per
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capita during the early 1980s. While Zambi ads
mo s t of the 1990s, Zi mb agh wihéseme draatilityiTheebdy gr a d
diversion ofthe two countries in terms of income per capita happened during the last decade as
Zambia took off, while Zimbabwe continued to deterieréor most of the 2000s. By 201

Zambi ads GDP pES$l425anpileZ iamhby & lavasdée@gkring to US$757.

Figure 1: GDP per capita(current US$) in Zimbabwe and Zambia, 19762011
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Source: Created by author based on World Bank (2013).

As Figure 2 showshere are no major differences in the evolution ofdpectancy between the
two countries, except that Zambia caught up recently with Zimbabwe. Howiéy@xpectancy
at birth (in total years) remains extremely low in both countries: 49 years in Zaanbligl
yearsin Zimbabwe both for 2011.

Figure 2: Life expectancy at birth (total years), 19762011
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Source: Created by author based on World Bank (2013).
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The HIV/AIDS epidemic has been contributing to these low statisggyzecially for Zimbabwe

As Figure 3 showgreliable data exists only since 199@ough both countries had &hV
prevalenceate of about 14 percent in 1990, it increased sharply during the 1990s in Zimbabwe,
reaching a maximum of 27.3 percentlfi98 after it decreased again to about 15 percent in
2010. In Zambia, the HIV prevalee rate hovered around -1% percent for most of last two
decades, and declined then to 12.7 percent in 2010.

Figure 3: HIV Prevalence in Zimbabwe and Zambia19902010

Prevalence of HIV, total (%o of population ages 15-49)

1990 1995 2000 2005 2010
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Source: Created by author based on World Bank (2013).

Access to safe water and datipn are low in both countries:

1 In Zambia, access to sanitation has not increased over the past 40 years, hovering around
47 percent. This extremely low number has favored the spread of diseases such as cholera
and diarrhoedwhich are a major cause wfortality, especially in the poorest rural areas.
Additionally, despite increasing rates of vaccination, infant mortality has further
increased. All these elements come together to explain why Zambia has one of the

worl dés | owest I i f e e20ple éttempiscto decerdrdlireuhte 4 9
health sector have been commisedand rising user fees have led to lower clinic
attendance.

T I'n percentages terms, Zi mbabweds access to

points below that of Zambia. Acse to sanitation was hovering around a gravely low

forty percent, withoutany progress at all visible. Constant food insecurity (especially

since the country has been relying on maize imports for sustenance) and increased rates

of malnutrition have futhe i ncreased individualsé vul ne
tuberculosis.

® Diarrhoea is the passing of watergais more than isarmal It is often a symptom of an infection.
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Figure 4: Access to Sanitation in Zimbabwend Zambia, 19902010

Improved sanitation facilities (%o of population with access)
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Source: Created by author based on World Bank (2013).

Though literacy rates vary considerably between thecoumtries $ee Figure 5hothcountries
suffer from an undefinanced, crumbling educati@gystem. Investment in school infrastructures
and theacquisition of new teaching and learning materials is in desperate need in both countries.

l

In 1990, the Zambia gover nment 0s

educational expendi

in terms of GDP (2.5 percent) and was barely enough to cover the costs of primary

educati on. For decades,
expenditures on education andsabtrouly high rates

Zambi ads system
of nomttendance; which had

reached 45 percent in rural areas (Saasa with Carlsson, 2002). The Zambian government,

which used to completely control the educational
partnership in educational provisiothat would inc

system, has taken steps towards
lude the private sector, local

communities, regional communities and other -gomernmental organizations. This

allows for private fundingownership of educational
power and management of schools.

institutignand for greater local

Zimbabwe witnessed the downfall of its educational system (once considered the best in
SSA), beginning right after its independence, as government expenditure was slashed,
leading to eroding infrastructures and resources. Zimbabwe still boasts high literacy rates
from its successful colonial educational system. However, the economic crisis of 2008
greatly disrupted the system: an estimated 20,000 teachers left the country and literacy

rates and passing ratérom primary school plunged

(passing rates fell by 18¢rmt

from 2008 to 2009) (IRIN, 2013a). Since the government was the sole provider for the

system, funding for the distribution of school

materials, the maintenance of

infrastructures and the salaries tefichersceased. Zimbabwe is now relying on the
Eduation Transition Fund (ETF)establishedn 2010 and controlled byinternational

donor s. The government

i s relying on |impr

unions to obtain the 30,000 teachers (which represents a third of the currenioediica

workforce, IRIN, 2013a).
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Figure 5: Adult Literacy R ates in Zimbabwe and Zambia

Adult literacy (age 15+) in Zambia and Zimbabwe
(early 1990s and 2010)
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Source: Created by author based on World Bank (2013).

IV. Analysis of Agricultural Development
IV.1. Share of Agriculture in GDP and Share of Agricultural Employment

Despite a high volatility, the trend | ines |
agriculture increased over time, while that of Zimbabwe stagnated. In 1970, agriculture
constituted 11.6 percent of Zambi amd811. GDP , w I
Zimbabwe, agriculture constituted 16.7 percent of its GDR97Q while it decreased to 15.7

percent in 2011.

Figure 6: Share of Agriculture in GDP in Zimbabwe and Zambia 19762011

Share of Agriculture (percent of GDP) in Zimbabwe and Zambia, 1970-2011
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Source: Crated by author based on Worldrika2013).
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It should be pointed out that even though agriculture seems to be relatively unimportant for both
countries if looking at the share of agriculture to GDP (which has basically always been below
25 percentfor the last 40 yea)s Figure 7 shows that actually mosf the Zambian and
Zimbabwean people depend on agriculture for their livelihood. The percentage of people being
employed in agriculture has actually increased during the last two decades for both countries. As
of 2004/05, 65 percent of Zimbabweans weneplyed in agriculture, while 72 percent of
Zambians were employed in agriculture.

Figure 7: Agricultural Employment in Zimbabwe and Zambia (available years)

Employmentin agriculture (% of total employment)
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Source: Created by author based on World Bank (2013).

IV.2. Value Added of Agriculture

As Figure 8 shows, during the last 15 ye#ns, agricultural sector has been gaining great value

in Zambiabut been declining in Zimbabwe. Given that these numbers are in current US$,
Zambi ads progress iI's slightly Ihislse taiamb atblwe
progress is actually worgas a dollar today is obviously worth less today than 15 yeajs ago

Figure 8: Value added of agriculturein current US$ in Zimbabwe and Zambia, 19762011

Value added of agriculturein millions of current US$ in Zambia and
Zimbabwe, 1970-2011

Output Value (millions)

1970 1975 1980 1985 1990 1995 2000 2005 2010
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——Zambia: agriculture, value added (millions of current US$)

Source: Created by author based on World Bank (2013).

25



IV.3. Land Productivity

Another way to look angricultural progress is to look at land productivity, which is simply
defined as the value added of agriculture divided by agricultural land. As the amount of
agricultural land has not changed much durimg last four decades (relative to the changes in
value added§the trends of Figure 9 are similar to that of Figure 8. However, taking the changes
in agricultural land into account, Figure 9 is reflecting the more accurate developments in
agriculture tharFigure 8.As Zimbabwe was able to increase its agricultural land more than

Zambi a, Zambiads agricultural progress (in t
just looking at agricultural progress (in terms of value added by agriculture).
Figure 9 Land productivity (value added of agriculture in current US$/agricultural land)
in Zambia and Zimbabwe, 19762009
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Source: Created and calculated by author based on the data of the World Bank (2013) for the
value of agriculture (in current US$) aadricultural land (in sg. km).

IV.4. Food Imports and Food Exports
The two panels of Figure 10 shdaod imports as a percent of merchandise imports and food
exports as percent of merchandise expaoespectively for Zimbabwe and Zamb(@iven thata
C 0 u n totalym@rchandise imports are not identicahto ¢ o u n t meradhandise expaatd,
the comparison is a bit distortddr each country but the huge difference across the two
countries in terms of levels and trends for food importsfand exports is stillillustrative of
Zi mbabwebs agricultural probl ems and Zambi ads

* From 1970 to 2011, agricultural lamecreased from 118 thousand square miles tothédsand square miles in
Zimbabwe, while it increased from 199 thousaagdiare miles t@34 thousand square miles in Zambience, the
percentage increase in agricultural land has been higher in Zimbabwe (40 percent) than in Zambia (18 percent).
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Figure 10: Imports and Exports of Food in Zimbabwe and Zambia (available years)

Zimbabwe: Imports and Exports of Food Zambia: Imports and Exports of Food
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SourceCreated by author based on World Bank (2013).

The data available &m the World Bank (2013jor a) food imports andood exports (as a
percentage of total merchandise imports and exportspparitie value of merchandise imports
and exports in current US&llows us to calculate the net food balance, wknehdefine simply

as food exports minus food imports (both in millions of current US$). Given the difference in
missing data for the two countries, Figureféduses on the period since 19€mnsistent to the

last few figures,t shows a strongly declining trend for Ziaitwe, while it shows a slightly
positive trend for Zambia.

Figure 11: Net food balance (food exports minus food imports) in millions of current US$
for Zimbabwe and Zambia, 19952010
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Source: Created and calculated by the author based on data provtdedAgrid Bank (2013).
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V.  Descriptive Policy Analysis
V.. Zambi abds Agricul tur al Policy

The main reasons for Zambiads past inability
been government intervention and mismanagement of internatichalPalitical parties in

Zambia claimed they wanted to liberalize tagricultural market by deregulating resource
allocation and commodity prices. The removal of price controls, the push towards greater
exports, and the dissolution of stawned enterpriss that monopolized maize trade were
believed to promote greater productivity and efficiency in the agricultural sector. Yet, repetitive
government resistance to give up control of the agricultural sector deterred an efficient response
from the private seor (Hill and McPherson, 2004intil more recently

The limited and insufficient actions taken by the private sector were then taken as justification
for government réntervention into the matter. Repeated analyses of the impact of government
interferene have shown that it has constantly undermined development (Hill and McPherson,
2004, p. 317). Government involvement in the agricultural market has consistently generated
instability in interest rates and confusion over adopted policies. The creationotdiies such as

the Food Reserve Agency (FRA), which was expected to absorb or release food in accordance to
surpluses or shortages, have further disturbed the mechanisms of the agricultural market and
imposed restrictions upon its growth (Hill and McRwa, 2004, ch.10).

Furthermore,until recently,Zambia has failed to efficiently utilize the donor aid it has been
receiving. The Agriculture Sector Investment Program (ASIP) was created in an attempt to
efficiently coor di na tcdtureaHoweved ASiPoand $imilae settarr t s i
investment programs (SIP) have failed because the administrative requirementspobguenms

werewe | | beyond Zambiabs <capabilities. Finally
regular food aid since the 79 harvest failure. Food aid is only efficient if it is a skertm and

an irregular addition to the national food supply. The constant presence of backup has
discouraged the adoption of a breaased strategy that would link agricultural perforoewith

economic growth and food security.

However, as seen by tmeore recenincrease irthe value of the agricultural sector andland
productivity, Zambia has been able to develop its agricultural system in the past decade.
Government suppoffior maze research programs and the diffusion of technological research
have contributed to greater yields of the crop. A tight monetary policy has allowed the country to
lower inflation; market liberalization reforms have restrained government interference and
provided inpus by farmers and new businesses. Finally, Zambia has also diversified its exports
sector and hold&urther expansion potential as there is much arable lana@dhatry is still not
utilizing.

In Zambia, land productivity has recently beenréasing and it has been accepted that
agriculture holds a potential to create employment that is unmatched by any other sector within
the economyVarious sudies(e.g. Hill and McPherson, 2004, Chapter h@ye also shown that

in the production of high aity products, geography, market distance and isolafiom
international competitiveness have never been real constrathes development of agriculture.
Thus, it is up to the country to continue trade liberalizatobyild up infrastructures tandance
regional developmenandto increase investment into the agricultural sector to allow for the full
potentid of the sector to be revealed.
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Finally, a last point to consider for the future progress of the agricultural sector in Zambia is the
recentremoval of farmer subsidies. This sum represabtsutUS$00 million annually which
President Michael Sata has claimed would be better spent towards national health and education
(IRIN, 2013). These funds could also be redistributed towards the improvement of
infrastructures, the expansion of markets and further investment in research. Currently, maize
prices have been rising dueapthe removal of the subsidids) a rising demand for therop in
southern Africa and c) a poor harvestThe higher price of maize, the main food staple for
Zambia, has lowered national support for the policy.

However, subsidies are known to be expensive and unsustainable in the long term and the
Zambian govermment might have taken an important step towards thetlenmg development

and sustainability of agriculture (IRIN, 2043 It will be important to follow the development

and application of the poligyut it seems likely that thdirect investmenin national health and
educationwill prove more beneficial than the subsidy of agricultural inputeducing poverty

in Zambia.

V.2. Zimbabwed s Agr i c ul(dincer2@0D) Pol i cy

The main reason for Zi mbabweds contntaughng f ai

its Fast Track Farms (FTFs), although progress is foreseeable, is a result of inadequate
government support and land ownership unceties following the land reformThe prmary
indication that the reformvould be an arduous process was th&iurredistribution of land

towards elite farmers, investors, agricultural graduates or individuals who had gained social
connections to either one these groups. Poor individuals and actual farmers were not selected as
beneficiaries The rew landowners ofin happened to lack the skills set and experience the
previous white farm owners had had. A second
new farmers with the necessary services and inputs they required.

Concurrently, Zimbabwe suffered from theiw hdr awal of Western c
assistance, repeated droughts and violence from land trandferthermore while the land
transfers were made in principle, there was no legal land tenure system drawn up and
governmental compensation was deniadmost casesWithout official title deeds, most
landowners were and continue to be reluctant in investing into their faep@musehey fear

arbitrary government seizure of their land.

A strong land ownership framework would not only promote investrimgatthe agricultural
sector, it would also allow beneficiaries to obtain loans, access input from private and
international companieand reduce national tensions oleand ownership. The government has
failed to respond to these demands because widiges want to liberalize the market place (as

in Zambia) to absorb foreign and private investment, it fears such liberalization will lead to the
reversal ofits land reform As a result, farmers have been given land but have been denied the
legal rightsand resources they need to efficiently exploit the land.

In Zimbabwe,the percentage share of agriculture in GDP as well as the value added by
agriculture in current US$, has stagnatednd. productivityand food exports have fallen
compared to prdlugabelevels. WithinMu g a bhatg-feur years reign (to date), Mugabe has
organized manslaughter (such as in Mataeleland), eliminated much of his political opposition,
greatly disregarded and abused human rjgirtd has starved and impoverished his peophe. A
estimated 400,000 black Zi mbabwean far mers
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(Crawford, 2013). Political and social unrest along with frequent demonstrations of violence
have undermined the insignificant efforts made towards developing and atiaiiotiae
agricultural sector.

VI. Conclusion

The Zambian Land#\ct of 1995converted customary land tenures into leasehold, attempting to
liberalize land administration and strengthen property rights, with the goal of promoting foreign
investment and national economic developm&he 1975 Land Act was repealed, allowing for

land to be privatized, and thus bought and sold. Foreign land ownership was encouraged and
low-income Zambians were given the opportunity to acquire private land, which they could use
as collateral to acquire credit and invest in their farms and businessem(E004).Although

the 1995 Lands Act may be consideratsatisfying on social standardsraisedagriaultural
productivity and output.

The Zimbabwean land reform (which is thegest land reform to date in Afriga245,000
Zimbabwean farmers replacé@00 white farmers (&hlon, Manjengwa and Smart, 201¥et,

this redistribution forced the displacement of about 350,000 peapide an estimatedwo

million individuals never received land and were forced to chose between poverty and economic
migration (mostly to Botswana and South Africa). The tastk land reform was declared
complete in 2002 byresident Mugabebut agricultural output has significantly fallen from

colonial levels, forcing the country to import the fobdexported three decadesjo. Today,

Zimbabwe ison its thirteenth year of consecutive food deficits and the loss in agricultural output
has contributed to a rising debt obligation a

Despite the differences in land reform, both countries continue to suffer from decrepit
educational and health sectors. Zambiabs educ
to many, although there is hope that the recent authorization ofepfivading will allow the

system to develop and reach a greater number of Zambians. In Zimbabwe, educational
infrastructures have crumbled, teachers have left, educational resources have been depleted and
the quality of the system has plundered. It remtirise seen whether ETF funding will push the
government to efficiently revive the system.

Zambia and Zi mbabwe have some of the worl dos
worl dés highest HI'V prevalence rathasgreatlfyhe i n
contributed to the spread of the epidenwhile the near invisibility of state funding of health

services has exacerbated the loss of human potdatiatation has a strong link with poverty
reduction and it must be a priority for both caowex to provide more educational resources.
Sustainable economic and social progress will be favored from the development of the
educational system.

Zambia and Zimbabwe must invest in the education and health of their citizens. While the sum
of all interndional aid the countries ever received should have been enough to establish
sustainable and efficient systems, corruption, inadequate administrative capacity and the need for
aid to be reistributed towards sheterm sustenance have decreased the efficdcsuch
funding. In the case of Zimbabwe, mass murders, economic dislocation and political upheavals

can be added to the |list of disturbances that
l esson to be taken away fsrabsoluteZailurebta inorease she | an d
sectordos value and productivity. While on pri
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ownership by white farmers sounds just, the government failed to provide the legal structure and
financial support needed.
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The Impact of Climate Change onCoffee
Production in Colombia and Ethiopia

Joel Iscaro

Abstract

This articleseeks to address the ways that climate change impacts Colombia and Ethiopia. It
directly focuses on the effect of climate change on coffee production, a major mEEthof

natio n écenomy. Thiarticle comments on the differences and similarities for the two countries

in how climate change affects their coffee productibtooks at the issues that arise for coffee
production because of changes to the global climate. Spélgifitafocuses on the increase of
coffee leaf rust and the drastic population increase of the coffee berry borer, an insect that feeds
on the berries of coffee plants and negatively impacts worldwide coffee productioartitihes

also examines severalogsible steps Colombia and Ethiopia could take to limit the damage of
climate change on coffee production.also analyzes what steps Colombia and Ethiopia are
currently taking andvhatother possible soligns the nations could consider

l. Introduction

After oil, coffee is the most internationally traded commodity in the world; consumers from all
around purchase and enjoy coffee on a regular basis. The economies of many countries depend
upon coffee production for stability and growth. Newds¢és have found th&offea arabicé

the plant that almost all coffee is made fébmay go extinct by the year 2080. Climate change
already had (and will continue to hava)severe and negative effect on coffee production
throughout the world.

In Colombia,an increase in rainfall threatens the health of these coffee plants. In Ethiopia,
rapidly increasing temperatures kill the plants at an alarming rate. In both of these nations, pests
and disease that target coffee plants have risen in prevalence. UWtlessisataken to slow

down climate change or find alternative ways to keep coffee plants alive, these two countries will
be in danger due to the importance of coffee production for their economies. Some possible
actions that would limit the negative impaaf climate change include the migration of coffee
plants to cooler altitudes, increased funding to protect the plants, and the implementation of
shade trees to block the sun.
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Il. Brief Literature Review

As climate change becomes a more spotlighted isstiee international community, research
about its impact rapidly increases. Climate change is predicted to have a variety of negative
effects; one negative impact is that it can drastically hurt crop productions. Researchers say
coffee plantsare especlly vulnerable to climate change because the majority of coffee is grown

in developing countries. Ethiopia and Colombia depend on coffee production as a major part of
their economies, but climate change will cause many problems for them. What followsnare s
selected works that discuss elements ofifsise.

1 Deressa (2007) of the World Bank completed an extensive study of Ethiopian agriculture.
The study concluded that increasing temperatures and decreased precipitation, due to
climate change, will havea longlasting negative effect on Ethiopian agriculture.
Agriculture is the most 1 mportanpercendfrt of
Ethiopians depend on agriculture for employment. It has diverse agriculture with a mix of
crops and the largeé population of livestock in Africa. Stimulants such as coffee are
major cash crops in Ethiopia. Some problems that hurt Ethiopian agriculture include
drought, insects, disease, and low levels of technology. Climate change will lead to
higher temperaturesieveloped countries can benefit from the higher temperatures for
their agriculture. Developing countries like Ethiopia will suffer because their agricultural
technology cannot deal with the changes.

1 Jaramillo et al. (2009) discussed that the coffeeybgorer,Hypothenemous hampes

one of the main insects that feed on coffee berries. It is one of very few herbivores that
feed on coffee because it has tolerance for caffeine. Their research discovered that
population growth ofH. hampeihas an expondial relationship with temperature

i ncreases. As temperatures rise, the popu
increases. Colombia will face severe consequences from this because its wet climate
leads to coffee berries being around yearlong.dpthihas a dryer climate, so its coffee

berries are only seasonal. This gitéshampeiess food and a lower chance of survival.

1 Dauvis et al. (2012) published their research on the effect of climate change @uoiffee
arabicaplant. Their researchprevd t hat t he plantds growing
accelerated climate change, but there is a profoundly negative trend in this relationship.
At best, they predict there will be a pBrcentdecrease in Arabigaroduction by the year
2080. At worstthey say there will be a 1Qfercentdecrease by 2080. Ethiopia, which is
the main African coffee producer, will face serious consequences since coffee exports

A

account for about 3Berceno f Et hi opi aés export revenue.

1 RamirezVillegas et al. (2012) stueld the way climate change will impact Colombia.
They say if Colombia does nothing to stop the impact of climate change, it will impact 80
percentof crops and 6(ercentof cultivated land. Flooding, increased temperatures,
reduction in land fertility, ew pests, and diseases threaten crops as a result of climate
change. Their research cites coffee as the highest value crop in the nation. Possible
solutions to lower the impact of climate change on coffee is to shade the areas where
coffee is produced anchoving coffee production to higher elevation where there are
cooler temperatures.
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[ll.  Empirical Background
l1l.1. Socioeconomic Background of Colombia and Ethiopia

Colombia is an upper middiacome country located in northwest of South America2042,

the country had a population of 48 million people, and its gross domestic product (GDP) in
current US$ was $370 billion. In 2011, 34.1 percent of the population lived below the national
poverty line. Life expectancy at birth was 74 years in 2011.

Ethiopia is a lowincome country located in the east of Skdtharan Africa. In 2012, the
population of the nation was 92 million peopérdits GDP in current US$ was38.2 billion.
As of 2011, 29.@ercentof the citizens of Ethiopia lived below the nat@bmpoverty line. Life
expectancy at birth was 62 years in 2611.

Figure 1 shows GDP per capita of Colombia and Ethiopia in constant 2005 international $. With
exception of the early 1980s and a sharp decline 1998 and 1999 and some stagnation during
2000200 2 , Col ombi abs GDP per <capita grew contin
$860 in 2011. Et hi opi adbs GDP per capita grew
gradual decline, reaching a minimum of $432 in 1992 (which is a nearly 30 perognt d
compared to the $599 in 1981). Over the sgbeat 10 years, GDP per capgeew by about

$120(or an average annual growth rate of 2.6 perc@ni)y since 2004 saw Ethiopia substantial

growth rates, reaching a GDP per capita of $979 in 2011.

Figure 1: GDP per capita (constant international §, 19862011

GDP per capita, PPP (constant 2005 international $)

1980 1985 1990 1995 2000 2005 2010

—— Colombia ——Ethiopia

Source: Created by author based on World Bank (2013).

! World Bank (2013).
2World Bank (2013).
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Both Colombia and Ethiopia are similar size countries in terms of land area. Despite their similar
land size, Ethiopia has almost twice the wagon of Colombia (World Bank, 2013).
Furthermore, Wile the percentages living below the national poverty lirf28.6 percentn
Ethiopia,c ompar ed t o Col osebm taiddicatedtdat pbverfy & more sevene in
Colombia,the level of theseational poverty lines are very differethiopia is obviously much
poorer than Colombia.

Consistent with the huge difference in income per capita, Figure 2 shows how life expectancy at
birth has been and remained much higher in Colombia than in Ethiéigure 3 shows that the
adult literacy rate is also higher in Colombia than Ethiopia. Obviously, since these two nations
are from different economic brackets, the health and education opportunities are drastically
different.

Figure 2: Life expectancyin Colombia and Ethiopia 19762011
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Source: Created by author based on World Bank (2013).

Figure 3: Literacy rate in Colombia and Ethiopia, available years

Literacy rate, adult total (% of people ages 15 and above)
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Source: Created by author based on World Bank (2013).
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1.2 . Worldwide Coffee Trade

Coffee hagproven to be one of the most important crops in the world due to the sheer magnitude
of its trade. In fact, a study from the Royal Botanic Gardens performed by Davis et al. (2012)
explains that coffee is the second most traded good in the world. Therauzst gjood is oil.

From 2009 to 2010, affee exports totaled about UB%4 billion. During those years, 93.4
million bags of coffee were shipped throughout the world (Paramagai®. Over 100 million
people depend upon coffee production for their Ih@did (Paramagur2019.

Davis et al. (2012) point out that two main species of coffee make up the majority of coffee
trade. Coffea arabica and Coffea canephoracontribute the largest to worldwide coffee
production. However, 7@ercentof all coffee produed commercially comes from Arabica
coffee. Arabica originated in Ethiopia and its wild variety currently only grows in Ethiopia,
Uganda, and Kenya (Koeb]e2013. Its cultivated form is grown throughout Africa and South
America (Koebler 2013. The cultiated, commercial form of Arabica coffee lacks genetic
diversity, which makes it especially prone to diseases (Paramagdid. Current climate
change predictions say the wild form of Arabica coffee could go extinct by 2080 (Paramaguru
2012. Without thewild form of Arabica coffed which accounts for over 9Bercentof the
coffee gene podl no adaptations to the commercial form can be made. This could be disastrous
if commercial Arabica experiences as many problems as researchers say it will.

For optimum gowth and taste, Arabica coffee needs to be in an environment of about 18 to 21
degrees Celsius. Being exposed to temperatures of about 23 degrees or higher can cause the
coffee plants to ripen, which negatively affects the taste and quality. Arabica toffieunique

species because i climate sensitiity (Davis et al., 2012).

Since Arabica coffee has such picky temperature requirements, climate change could lead to
disastrous impacts on the worldwide coffee industry. Jaramillo et al. (2009) statvém the
smallest increases in temperature could cause extensive damage to coffee production. They
estimate that if climate change continues on its current trend, the suitable land for growing coffee
could face a reduction by up to pércent Most cofee is grown in the tropics, which face severe
threats of extreme climate change (Jaramillo et al., 2009). Coffee production already is feeling
the impact of climate change.

Between the years 2009 and 2011, the prices of Arabica coffee increased Iperidit
(Jaramillo et al., 2011). Many factors contributed to the skyrocketing of prices worldwide.
Productivity decreased in East Africa and Latin America, the main locations of coffee
production. Jaramillo et al. (2011) explain that Colombia in particaleed a decrease between

these years due to extreme weather disasters that hurt coffee plants, as well as outbreaks of pests
and diseases that attack Arabica plants.

If climate change continues as predicted, coffee production and trade will face difficult
situations. The International Coffee Organization says climate change will lead to large
reductions in coffee production. They predict that the biggest declines will occur in Africa and
South America (Jaramillo et al., 2011). They predict this afftct coffee prices and force them

to rise even moreRamirezVillegas etal. (2012) say that to protect coffee and coffee prices,
greenhouse gases must be limited and reduced. Possible ways to limit greenhouse gases include a
reduction in deforestation and betteop managemenR@mirezVillegas etal., 2012).
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V. Discussion
IV.1. Colombia: Agriculture and Climate Change

Colombia depends highly on agriculture. In this South American nation, at least 3.7 million
people depend solely upon agriculture for theins) and livelihoodsRamirezVillegas etal,

2012). Over a fifth of the nation works in the agriculture sector and a large share of its GDP
comes from agriculture production. of I t' S me
prominent.RamirezVillegas et al. (2012) say that in 2007, coffee accounted fopéitentof

Col ombi ads tot al crop product i on.Thewajorftyeok |1 s t
coffee production occurs on small, familyn farm plots (Martingz220129.

Colombia is at tyh risk for unprecedented climate change. If Colombia does not take any action
to impede the rising temperatures, up topgdcentof its crops will be in dangerR@mirez
Villegas etal., 2012). More than 6percentof the farmable land would be negati@&npacted

by climate change, according RamirezVillegas etal. (2012). Predictions say that at best,
temperatures in Colombia will rise between 0.5 and 1 degree Celsius. At worst, temperatures
could rise from 3 to 6 degrees. The average estimatetisetha@eratures will rise by about 2.5
degrees Celsius by the year 2050. If the predictiorRavhirezVillegas etal. (2012) come to
reality, it would have a disastrous impact on Colombian coffee production.

In addition to increased temperatures, the ipretion in Colombia will experience drastic
changes. Annual precipitation will increase by pescentby the year 2050RamirezVillegas et

al., 2012). High precipitation will lead to increased flooding, risk of salinization, and a reduction

in the ferility of land. RamirezVillegas etal. (2012) calculate that Colombia will experience

much dryer dry seasons and much wetter wet seasons each year. These changes would have a
profoundly negative effect on crop production.

The 2007 report from the Intergawenental Panel on Climate Chan@®CC) says climate
change will lead to a loss of suitable environments for coffee growth in Latin America and the
Caribbean RamirezVillegas etal., 2012). It says climate change will lead to an increase in the
coffee bery borer, the main insect threat to coff@amirezVillegas etal. (2012) reveal that in
addition to the increased insect threat, diseases also could hurt coffee production in Colombia.
Coffee leaf rust, known ademileia vastatrix would hurt a large ption of coffee plants in

South America.

IV.2. Ethiopia: Agriculture and Climate Change

Ethiopia strongly depends on the success of agriculture. Deressa (2007) foundprat8mf

the population in Ethiopia gets their job or livelihood from agriceltukgriculture makes up

around 50percentof Ethiopiadd s G@ Rs diverse range of crops, stimulants such as coffee,

tea, and tobacco are the major cash crops (Deressa, 2007). However, Ethiopian agriculture is
prone t o signi f i c anctlturet depeeda tors rain, Bd kroughtsi causes ag
considerable damage and often lead to famine (Deressa, 2007). Deressa (2007) also lists other
dangerous stresses to Ethiopiabs agriculture.
and disease. Abitic constraints include drought, low soil fertility, wategging, and low levels

of technology throughout the nation.

Specifically, Ethiopia depends on coffee production. The only type of coffee produced in
Ethiopia is Arabica coffee (Davis et al., 2Q01Ravis et al. (2012) found that coffee makes up 33
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percento f Et hi opiads exports. Additionall vy, Et hi
Africa. It is the %' largest exporter of Arabica coffee globally (Davis et al., 2012).

Several studies hawketermined Ethiopia to be especially prone to the impacts of climate change

over the coming years. Deressa (2007) said Ethiopia will experience an increase in temperatures
but a decrease i n precipitation. Jadamilmetali | 1 st
(2011) predict that the changes in precipitation will be highly variable. From December through
February, Eastern Africa could see & percentincrease by 2050. However, during the
important farming months of June through August, rdlinféll decrease by 8.0 percentby

2050. In addition, Africa will lose 600 million hectares of suitable land for agriculture by the

year 2080 (Jaramillo et al., 201 Which is abou® to 3times the land area @éfrizona

Davis et al. (2012) predict thalimate change will lead to a @®rcentreduction in suitable land

for Arabica coffee growth. This is their bastise scenario prediction. At worst, they found that

100 percentof suitable land for Arabica coffee production will disappear due to cliotatrge.

They determined a negative trend between the increase in global temperatures and the growth of
Arabica coffee (Davis et al., 2012). As temperatures increase, Arabica coffee production will
decrease. This wil/ n e g austryvDavisyet al. (2012 forecadEthat i o p i
climate change will lead to increased threats to coffee production in southwest Ethiopia.

IV.3. Resulting Threats to Coffee: Coffee Leaf Rust and Coffee Berry Borer

Climate change in South America and East Afliea had many negative effects on agriculture,
specifically coffee production. One unforeseen result from climate change is the increase in
predators for coffee plants. Arabica coffee does not have many natural predators. Coffee leaf rust
is one danger toodfee growth that has emerged as a result of climate change.

Coffee leaf rust is a fungus that originated in Africa and Asia, but it now can be found in almost
all coffeeproducing regionsKoebler, 2013 The fungus has particularly damaging effects. In

the 1860s, coffee leaf rust led to the obliteration of the entire population of coffee in Sri Lanka
(Koebler, 2013 Farmers learned that moving to cooler regions at higher elevations could
eliminate the presence of this fungus. However, the increasimetatares and rainfall resulting

from climate change has led to coffee leaf rust becoming prevalent at higher altitudes than it used
to (Koebler, 2013 Coffee leaf rust has attacked Arabica coffee throughout South America and
Africa.

Yet, another main tieat to coffee has drastically increased in recent years directly resulting from
climate change. The insect known as the coffee berry bbigrpthenemus hamper H.

hampej is the biggest pest to coffee plants (Jaramillo et al., 260%ampeiis one ofonly a

few herbivores that have the ability to detoxify caffeine. Therefore, the insect has no problem
feeding on the berries on Arabica coffee plants and remains as the unopposed foe to coffee
(Jaramillo et al., 2009).

Jaramillo et al. (2011) explain ththe exact origin of thél. hampeiils unknown. The bugs first

came to Colombia in 1988 (Jaramillo et al., 2009). In Africa, research shows the insect probably
originated as a predator tooffea canephoraa lesseused coffee plant that grows at lower
alttudes and warmer temperatures thHaoffea arabica(Jaramillo et al., 2011). With rising
temperatures, the coffee berry borer could be forced to migrate to higher altitudes where Arabica
grows, giving it a new diet on which it can thrive. Recently, popuriatof the coffee berry borer

have increased throughout southwestern Ethiopia. Studies have determined that while climate
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