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“Roll Back Malaria, 
Roll in Development”? 
Reassessing the 
Economic Burden of 
Malaria


RANDALL M. PACKARD


IN APRIL 2000, representatives of international health and development or-
ganizations and African heads of states met in Abuja, Nigeria, to inaugurate 
“Roll Back Malaria,” a bold effort to reduce the global burden of malaria. The 
slogan adopted by the conference organizers was “Roll Back Malaria, Roll 
in Development.” The Summit’s host, His Excellency Olusegun Obasanjo, 
President of Nigeria, observed in his closing remarks: “Today we have begun 
to write the final chapter of the history of malaria. We have raised the hopes 
and expectations of our people—we must not let them down. We cannot af-
ford to let them down. May malaria be rolled out and development rolled in 
in all African countries” (WHO 2000).


Dr. David Nabarro, the first executive director for the Roll Back Malaria 
initiative at the World Health Organization, reinforced Obasanjo’s message, 
stating, “Malaria is taking costly bites out of Africa…. It is feasting on the 
health and development of African children and it is draining the life out of 
African economies.”


The arguments concerning the economic costs of malaria and the ben-
efits of malaria elimination voiced in Abuja reflected conclusions published 
in WHO’s 1999 World Health Report and were supported by an analysis of the 
economic burden of malaria authored by Jeffrey Sachs and his colleagues at 
the Center for International Development at Harvard (Bloom and Sachs 1998; 
Sachs 2000; Gallup and Sachs 2001; Sachs and Malaney 2002). 


These arguments were not new, although Sachs and his colleagues 
employed new methods of analysis to support them. Claims concerning the 
economic burden of malaria and the economic benefits of malaria control 
have a much longer history, stretching back at least to the second century 
BCE, when Cato the Elder acknowledged the economic costs of malaria for 
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Rome, estimating that summer fevers, now thought to have been caused by 
malaria, increased the costs of constructing a villa by 25 percent (Sallares 
2002: 244). More recently, these arguments were a primary justification for 
malaria control over the course of the twentieth century.


This article traces the history of these arguments.1 I have divided this 
history chronologically into four phases. I begin by briefly looking at early 
public health calculations of the costs of malaria before World War II. I then 
discuss shifts in the argument that occurred during and immediately follow-
ing the war. These changes led to broader claims about the links between 
malaria and national economic development, similar to those made at Abuja 
by supporters of Roll Back Malaria. The third section examines how econo-
mists and demographers, who began examining the relationship between 
health and economic development in the 1960s, raised questions about both 
the methods and the conclusions of studies that linked malaria and develop-
ment. I conclude by describing how arguments about malaria and develop-
ment reemerged within the new economics of international health during the 
1990s, providing an economic rationale for Roll Back Malaria. In offering a 
critique of the empirical analyses of Jeffrey Sachs and his colleagues, I argue 
that while malaria clearly imposes microeconomic costs on those it afflicts, it 
has been difficult to demonstrate that these costs in the aggregate represent a 
substantial economic burden to countries in which the disease is endemic. 


Early public health calculations 


During the early twentieth century, public health authorities in rural areas 
of the United States, particularly in the South, published local studies that 
showed that parasitic diseases imposed a serious economic burden on workers 
and their employers. A large number of these studies focused on malaria and 
were designed to gain support for malaria control.2 For example, in 1913 the 
Bureau of Entomology undertook a detailed survey of a cotton plantation in 
Madison Parish, Louisiana. The survey collected data from 74 tenant farmers 
and concluded that the difference between what these farmers produced with 
and without malaria infection equaled $6,500, or roughly $130,000 today: 
$2,200 of this difference was due to sickness and loss of labor, and $4,300 to 
reduced worker efficiency (Van Dine 1916). The report represented the first 
attempt in the United States to measure the economic costs of malaria, using 
actual case data. 


A number of other local studies attempted to demonstrate the benefits of 
malaria control. In 1916, Dr. R. H. von Ezdorf, a surgeon at the Marine Hos-
pital in New Orleans (out of which emerged the United States Public Health 
Service), showed that productivity in two textile mills in North Carolina 
increased following the introduction of malaria-control measures in 1914.3 
The manager of the Roanoke Rapids Mill concluded: “The money spent on 
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anti-malarial work here has paid the quickest and most enormous dividends 
I have ever seen in an investment” (von Ezdorf 1916: 624). 


A similar study was reported by Harold Farnsworth Gray, a California 
state public health officer. He examined the economic costs of malaria in an 
irrigated farming district of Shasta County, California, where 54.5 percent of 
the population suffered attacks of malaria in 1918.4 He concluded that four 
years of malaria control could eliminate the costs of malaria attributable to 
medicine, medical costs, and labor loss and “should show a considerable profit 
in other items, particularly in appreciation of property values” (Gray 1919).


L. O. Howard, head of the US Bureau of Entomology, made the first 
attempt to calculate the specific dollar cost of malaria to the United States as 
a whole, in a report issued by the Bureau in 1909 (Howard 1909). Howard 
estimated the annual number of cases of malaria in the United States and 
then calculated the economic cost of these cases, including medical expenses 
and lost labor, arriving at a total of “not less than” $100 million, or roughly 
3 percent of GDP in 1909.


Howard also argued that the economic costs of malaria must include the 
loss resulting from the non-use of thousands of acres of rich farmland that 
were malarious, although he did not include this loss in his estimate. He con-
cluded, “With the introduction of proper drainage measures and antimosquito 
work of other character, millions of acres of untold capacity could be released 
from the scourge at a comparatively slight expenditure. The regions in the 
absence of malaria would have added millions upon millions to the wealth 
of the country” (ibid.: 12). Howard’s work was widely cited by later authors 
to support arguments concerning the economic costs of malaria. 


Public health officials in other parts of the world carried out similar 
studies. Malaria researchers in British India, in particular, conducted a large 
number of such studies. As in the United States, these studies were aimed at 
gaining financial support for disease-control activities. As Balfour and Scott 
noted in their 1924 volume on Health Problems of the Empire: “A medical of-
ficer is confronted with an almost insuperable difficulty when he sets out to 
request the expenditure of good money for the purpose of improving the 
general health and thereby the earning capacity of the community, unless he 
can show that the measures he is putting forward will yield a profit for the 
individual, and that at no distant future” (Balfour and Scott 1924: 357).


International efforts to measure the economic impact of malaria, similar 
to those in the southern United States, focused primarily on local cases and 
employed simple calculations based on estimates of the number of days of 
labor lost due to malaria multiplied by the number of estimated cases and the 
average daily wage. US studies were frequently cited as precedents in these 
international studies. 


In 1935 and 1936, J. A. Sinton, Director of the Malaria Survey of India, 
sought to calculate the total economic costs of malaria to India, as Howard 
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had done for the United States. His goal was to draw attention to the role of 
malaria in preventing India’s full economic and social advancement. Sinton 
drew on local studies from India and elsewhere, including the American 
South, to estimate the average value of wages, time lost to sickness, the cost of 
death in terms of lost wages, and the percent of labor efficiency lost to illness. 
In calculating the total labor losses to India, Sinton multiplied these average 
values by an estimated total number of annual malaria cases and deaths. He 
concluded, “If we consider the 33 million adults who suffer from malaria an-
nually in British India, and take the wage earning value of Rs. 7½ per men-
sem…the financial wastage would be 7,425 lakhs per annum or about £55 
million sterling” (Sinton 1935: 442). This would equal £2.8 billion in 2007. 
He concluded that other indirect costs would “run into unbelievable millions 
of pounds sterling each year” (ibid.: 489).


By the onset of World War II, an extensive literature by public health 
authorities demonstrated the economic impact of malaria. Yet the estimates 
produced in these studies were based on crude assumptions about rates of 
sickness, the value of life, the cost of lost labor, and the levels of disability 
produced by infection. All of these assumptions were made, in the words of 
the Yale University economist Irving Fisher, “without any good statistics.” Few 
studies, moreover, considered complicating factors, such as the existence of 
unemployment or surplus labor. They nearly all assumed that illness equaled 
lost production and wages. Similarly, estimates of the economic benefits 
gained from opening up agricultural lands abandoned because of malaria, 
such as those made by Howard, failed to deduct the costs of reclaiming lands 
in calculating the economic benefit of reclamation. The failure of these stud-
ies to acknowledge potentially complicating factors reflected the absence of 
economists in efforts to measure the economic impacts of malaria before 
World War II.5


Despite these limitations, agreement among public health profession-
als appears to have been widespread that malaria imposed substantial eco-
nomic costs on individuals and families, and that cumulatively these costs 
represented a major burden on those societies in which malaria was a major 
source of sickness and death. The implication of these studies was that malaria 
control would produce significant economic and health benefits for affected 
populations. 


Postwar hopes and fears


The coming of World War II and the postwar period of economic recovery re-
inforced the need for malaria control and stimulated efforts to link its control 
with social and economic development. Yet the postwar discourse on malaria 
and economic development shifted in two important ways. First, postwar 
arguments about the economic benefits of malaria control focused less on the 


PDR 35.1 Packard-FINAL.indd   56 3/4/09   9:20:56 AM








R A N D A L L  M .  P A C K A R D  5 7


costs and benefits to workers, their families, and employers of labor and more 
on the impact of malaria and malaria control on national economic develop-
ment. The emergence of these broader claims resulted from the convergence 
of new technologies, which allowed a major expansion of malaria-control 
efforts, and new concerns about global economic development, overpopula-
tion, and Cold War politics. Second, the postwar era saw, for the first time, 
the entry of economists and demographers into discussions concerning the 
economic consequences of malaria and malaria control. Not surprisingly, 
these new observers raised questions about the methods and conclusions of 
efforts to link malaria and economic development.


DDT and the economics of malaria control


The discovery of the long-acting insecticide DDT (dichloro diphenyl trichloro-
ethane) transformed malaria control during World War II. By the late 1940s, 
experiments in malaria control employing DDT demonstrated the effective-
ness of this approach, leading the Rockefeller Foundation’s International 
Health Division to conclude that in the Pontine Marshes of Italy “DDT had 
made earlier forms of control superfluous” (Russell 1947).


DDT was both effective in eliminating malaria-transmitting mosquitoes 
and relatively inexpensive. Earlier strategies for vector control, involving the 
drainage and treatment of breeding sites with oil or with the chemical Paris 
green, had been effective in controlling malaria in many parts of the world. 
But they were costly and thus limited to urban centers, agricultural planta-
tions, or industrial sites. With DDT, malaria control could be extended over 
the entire population of a country at a fraction of the cost of earlier methods. 
DDT, in effect, made it technologically possible to introduce vector control as 
an instrument for national economic development, as opposed to a means of 
reducing economic losses to individuals and specific industries. 


Malaria and postwar economic development


A growing desire among political leaders in Europe and America to accelerate 
the economic advancement of underdeveloped regions of the world, many 
of which were affected by malaria, also contributed to the linking of malaria 
control with national economic development in the postwar era. Achieving 
development goals required a healthy population of workers and consumers 
in the developing world. This, in turn, required the control of tropical diseases. 
US Secretary of State George C. Marshall expressed this view in a 1948 address 
to the Fourth International Congress of Tropical Diseases and Malaria: “Little 
imagination is required to visualize the great increase in the production of food 
and raw materials, the stimulus to world trade, and above all the improvement 
in living conditions, with consequent social and cultural advances, that would 
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result from the conquest of tropical diseases” (Marshall 1948: 2). Controlling 
malaria was in effect a prerequisite for global economic development.


The most immediate concern for many European and American eco-
nomic planners was the world’s food supply. Many feared that food supplies 
were not keeping up with the world’s population. This fear, while not new, 
was heightened by widespread food shortages in postwar Europe. Malaria, 
by limiting the productive capacity of farmers in many parts of the globe, 
was seen as a major impediment to food production. In January 1948, the 
US representative to the Interim Commission for the World Health Organiza-
tion cited malaria as “a direct and important contributing cause of the current 
world food shortage” (cited in Litsios 1997: 259).


Conversely, malaria control, by improving productivity and opening up 
new farmlands, could lead to increases in food production. Brazilian physi-
cian Josué de Castro, in his influential book The Geography of Hunger, first 
published in 1946, concluded: “At present, according to the World Health 
Organization, some 300,000,000 people have malaria. They are people whose 
tired and weakened arms can do little more than lift food to their lips. If hu-
manity should decide to put an end to malaria, as it ended yellow fever, we 
could shortly count on 600,000,000 more hands capable of producing food 
and able to take part in the battle against hunger” (Castro 1952: 26). Thus 
efforts to advance postwar economic development and increase global food 
production led to calls for an expansion of malaria control at the same time 
that they reinforced the view that malaria control was an engine for social 
and economic advancement.


Malaria control and population fears


The linking of malaria control with economic development was also driven 
by postwar concerns about the role of disease-control programs, particularly 
malaria control, in contributing to rapid population growth. One of the most 
vocal critics of the role of disease-control programs in causing overpopula-
tion was the neo-Malthusian naturalist William Vogt. Vogt’s Road to Survival, 
published in 1948, influenced a generation of ecologists concerned with 
overpopulation, including Paul Ehrlich, author of The Population Bomb. Vogt 
questioned whether it was a kindness “to keep people from dying of malaria 
so that they could die more slowly from starvation” (Vogt 1948: 13). 


Arguments such as these created considerable anxiety among support-
ers of disease-control programs, including the Rockefeller Foundation. Writ-
ing in the Foundation’s 1948 Annual Review, Rockefeller President Chester 
Barnard observed: “Except in a few restricted areas, improvement in food 
supply and the prolongation of the life span have been accompanied by con-
stant increases in population. Recognition of the fact has led some publicly 
and others privately to express the extreme view that, for example, the work 
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of the Rockefeller Foundation in the control of yellow fever and malaria, 
widely regarded as beneficent, is in fact futile and even immoral!” (Barnard 
1948: 15). Public health authorities who had been involved in disease-con-
trol programs responded to these criticisms by asserting that such programs 
were in fact engines of economic development and by making claims about 
the importance of malaria control for national and international economic 
growth. In effect, claims that malaria control undermined development were 
met with efforts to demonstrate that the opposite was true.


One of the most influential promoters of the economic benefits of 
health programs was C. E. A. Winslow, who argued in The Cost of Sickness and 
the Price of Health that disease imposed a number of costs on society and that 
conversely improvements in health reduced these costs. Among the issues 
he examined were the costs of premature death in lost future productive 
capacity, as well as the lost investment made in supporting people who died 
before their productive years, the so-called burden of dependency. Win-
slow also pointed to the costs of decreased labor efficiency and the negative 
impact of disease on agricultural and industrial production. In contrast to 
these losses caused by malaria, Winslow cited examples of malaria control 
benefiting national economic development. Describing the results of ma-
laria-control programs in Greece during the 1940s, he noted, “It is estimated 
that 30,000,000–60,000,000 man-work days a year have been saved by this 
operation, which is equivalent to adding 100,000–200,000 workers a year, 
with no additional mouths to feed” (Winslow 1951: 22). The phrase “no ad-
ditional mouths to feed” was intended to counter the argument that disease 
control, by saving lives, increased population and thus pressure on scarce food 
supplies. Referring to the success achieved by the Rockefeller Foundation in 
eliminating malaria in Sardinia, Winslow concluded, “The economic aspects 
of this programme can be realized from the fact that a plan is now underway 
for settling 1,000,000 Italians from the overcrowded mainland on this island, 
where malaria has been the only barrier to rich agricultural development” 
(ibid.: 23). Similarly, he noted that the East Bengal section of Pakistan reg-
istered a 15 percent increase in rice crop yield following the introduction of 
malaria-control programs using DDT. 


Addressing the Annual Meeting of the American Association for Tropi-
cal Medicine and Hygiene in 1953, the Rockefeller Foundation economist 
Stacy May argued, “In a true sense it may be said that tropical medicine is 
the midwife of economic progress in the underdeveloped areas of the world. 
Where the mass of diseases is brought under control, productivity tends to 
increase—through increasing the percentage of adult workers as a proportion 
of the total population, through augmenting their strength and ambition to 
work, and in many cases by actually making possible the opening of new or 
the reclaiming of abandoned land previously untenable because of the preva-
lence of disease” (May 1954: 419). May asserted that the impressive record 


PDR 35.1 Packard-FINAL.indd   59 3/4/09   9:20:57 AM








6 0  R E A S S E S S I N G  T H E  E C O N O M I C  B U R D E N  O F  M A L A R I A


of economic advance in Latin America from the mid-1930s to the mid-1950s 
was linked to improvements in health.


A number of public health authorities made similar claims. For example, 
describing South Africa’s success in combating malaria following World War 
II, the country’s malaria-control director asserted, “The malarious areas of the 
Transvaal include some 60,000 square miles of the richest and most valuable 
farming ground in the Union of South Africa. Until recently, however, the 
ravages of malaria prevented their successful development…. Since the close 
of the war, which coincided with the launching of an extensive anti-malarial 
campaign in the Transvaal, amazing changes have been seen, associated with 
an unprecedented influx of new settlers and the rapid development of these 
hitherto sickness ridden regions” (Annecke 1950: 1). Similarly, in 1953, 
Warren Ketterer, deputy director of the United States Technical Coopera-
tion Assistance mission to Indonesia, concluded, “There is evidence that the 
malaria-control program in Indonesia, which had protected nearly 1 million 
persons by the end of June 1952, is producing beneficial effects on several 
phases of the country’s economy. Particularly important among these are 
the production of rice and such export products as rubber and palm oil, the 
establishment of transmigration projects, and the sea and inland fishing in-
dustry. In areas where DDT-house-spraying activities have been carried out, 
once-idle rice fields have been brought back under cultivation and new rice 
fields opened up” (Ketterer 1953: 1058). Few of these claims provided more 
than generalized figures. None attempted to question whether the improve-
ments in economic production were caused by improvements in health, as 
opposed to other social and economic transformations. 


Defenders of public health programs recognized that they had to do 
more than simply assert that malaria control would foster development. 
They also needed to develop strategies to deal directly with the problem of 
rapid population growth. A number of public health authorities, accordingly, 
called for family planning programs that would reduce fertility rates and off-
set the declines in mortality brought about by improvements in health and 
sanitation. Others argued that improvements in health needed to be part of 
a comprehensive strategy for development, which included improvements in 
agriculture, education, industry, and social welfare. Broad-based development 
strategies were necessary to provide resources to meet the growing demand 
for goods and services created by population increases.6 This point was made 
by Winslow: “It is not enough then, for the health administrator to develop 
the soundest possible programme for his own field of social endeavor.… He 
must also sit down with experts on agriculture, on industry, on economics, 
and on education and integrate his specific health programme as part of a 
larger total programme of social reconstruction” (Winslow 1951: 83).


Paul Russell articulated a similar position in his book, Man’s Mastery of 
Malaria. Russell, a malariologist with the International Health Division of 


PDR 35.1 Packard-FINAL.indd   60 3/4/09   9:20:57 AM








R A N D A L L  M .  P A C K A R D  6 1


the Rockefeller Foundation, had spent years combating malaria in India, the 
Philippines, and Latin America, and was a member of the WHO expert com-
mittee on malaria during the early 1950s. In his concluding chapter, “Malaria 
prophylaxis and population pressure,” he argued: “That physicians, malari-
ologists, and sanitarians integrate their activities with those of agricultural-
ists, demographers, social scientists, economists, educators, and political and 
religious leaders is of the utmost importance. For only thus can there be joint 
planning of social reorientation that will result not in bigger populations but 
in healthier communities” (Russell 1955: 257).


Malaria control and Cold War politics


Calls for integrated disease-control and development programs were short 
lived, however. While there were early efforts to link food programs with 
disease control, involving a Food and Agriculture Organization (FAO)/WHO 
partnership in the early 1950s, the union foundered over disagreements 
concerning the use of pesticides. Further attempts to integrate disease con-
trol with broader development programs fell victim to Cold War politics. 
The postwar political climate in Western Europe and the United States kept 
European social medicine activists from gaining leadership positions in the 
new international health organizations.7 More profoundly, prewar models 
of integrated rural health and development, which had been successful in 
controlling malaria, were viewed with suspicion after the war. The Italian 
land reclamation (bonification) programs were labeled Fascist, and the suc-
cessful Tennessee Valley Authority became a symbol of statist approaches to 
development associated with Communist command economies.8


The same opposition to large-scale integrated models of development 
ensured a postwar division of labor within the United Nations family of or-
ganizations that emerged after the war: health became the responsibility of 
WHO, food and nutrition was housed in FAO, economic development in the 
United Nations Development Programme, education in UNESCO, child wel-
fare in UNICEF, and labor in the International Labor Organization (ILO). This 
balkanization of UN organizations made efforts to promote integrated health 
and development programs difficult to achieve, or, in some circles, even to 
discuss (Litsios 1997; Packard 2007).


Malaria eradication and national economic 
development


Consequently, disease-control programs from the mid-1950s operated as ver-
tical programs, isolated from programs in education, agriculture, and social 
welfare. More important for the argument being advanced here, the isolation 
of disease control from economic and social development forced supporters 
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of malaria control to rely on arguments that represented such control as a 
singular engine for economic growth. This was clearly evident in the claims 
made by supporters of WHO’s Global Malaria Eradication Programme in 1955. 
The Director General’s proposal to the World Health Assembly for the creation 
of such a program asserted, “There can be no doubt about the general eco-
nomic and social benefits that malaria eradication brings to countries cleared 
of the disease” (WHO 1955: 9). The Director of the Pan American Health 
Organization (PAHO) made the same argument in requesting UNICEF funds 
for eradication efforts in the Americas in March 1955: 


Malaria is a serious burden on the economy of every malarious country. It has 
been well said that where malaria fails to kill, it enslaves. It is an economic 
disease. No infected area may hope to meet the economic competition of non-
malarious regions. In agriculture and industry, labor is inefficient and the output 
is often reduced by one-third and even more…. As a primary basis of economic 
development, malaria must be suppressed. It represents the outstanding op-
portunity to improve economic conditions through disease eradication, since 
even where malaria has been partially controlled the annual cost of continuing 
control is a considerable financial drain on national budgets. (Soper 1955: 2)


Malaria eradication was in fact promoted to donors and participating coun-
tries alike in terms of both its health benefits and its economic returns. The 
latter included savings that would accrue from eradicating a disease that 
cost large sums of money to control and the positive impact that eradication 
would have on the economic growth of underdeveloped countries afflicted 
with malaria. 


Having argued that eradication was an instrument for economic de-
velopment, supporters of eradication found it necessary to provide evidence 
that this was in fact so. Numerous papers and reports from the mid-1950s 
attempted to demonstrate the economic benefits of eradication efforts.9 While 
these studies provided evidence of potential economic savings resulting from 
malaria control, they suffered from the same methodological problems that 
marked prewar efforts. These included calculations based on assumptions 
about average wages, days lost to sickness, and reductions in labor efficiency 
that were either “guestimates” or simply drawn from earlier studies. In ad-
dition, as in earlier studies, few efforts were made to take into account the 
broader economic context within which malaria control was occurring and 
how this context might affect the economic benefits of control.


Complicating the economic argument  
for eradication


Beginning in the mid-1950s a number of studies drew attention to these 
weaknesses and suggested that demonstrating the economic effects of eradica-
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tion was at best a problematic exercise. In 1954, D. J. Pletsch and C. T. Chen 
presented a paper on the social and economic effects of malaria control in 
Taiwan at a WHO Malaria Conference for the Western Pacific and South-East 
Asia in Taipei (Pletsch and Chen 1954). Unlike many other public health 
workers attempting to provide economic justifications for malaria-control 
programs, Pletsch and Chen acknowledged the methodological difficulties 
inherent in such attempts. They noted, “As for most malarious countries, 
objective data relating to economic and social effects of malaria in Taiwan 
are either fragmentary or unavailable” (ibid.: 3). In addition, they noted that 
while malaria control increased available labor, its effect on the overall growth 
of Taiwan’s economy was limited by the prior existence of surplus labor. “In 
an overpopulated country such as Taiwan where surplus labor can no lon-
ger be accommodated on the already intensely cultivated land, the malaria 
control programme must be emphasized for its social significance, relieving 
people’s suffering from disease rather than contributing immediately to the 
nation’s productivity” (ibid.: 5). They further observed: “We are immediately 
impressed by the fact that malaria may greatly affect the economy of the 
individual, even to catastrophic proportions, without disturbing a country’s 
economic base. Thus, certain Kao-shu farmers suffered 17,680 man-days’ 
incapacitation, and they employed others for 2284 man-days’ compensatory 
labor. But this did not result in any loss of rice through non-harvest. The 
malaria-stricken farmer who paid wages to outside workers may have been 
unable to afford such an individual loss, but the outside workers enjoyed 
more income than otherwise, and harvested the rice without serious effect 
upon Taiwan’s gross crop production” (ibid.: 5). 


Pletsch and Chen concluded that malaria control did benefit individu-
als and communities, even though the aggregate improvement might not 
technically contribute to overall economic growth. They broadened this 
distinction between individual or community benefits and contributions to 
national economic growth by arguing that the former benefits contributed 
to a reduction in inequality and that this contribution “may be an important 
factor in stabilizing a rural community, and become important even at the 
international level when rival ideologies are competing for the minds of men” 
(ibid.: 6). In other words, malaria control might not increase the country’s 
economic growth, but by improving the lot of individual families it might 
keep them from falling under Communist control.


Other studies by non-economists raised additional issues concerning 
efforts to measure the economic benefits of malaria eradication. In 1963, 
Gregory Livadas, a malariologist, and Demetrios Athanassatos, an agricultural 
specialist, published an article on the economic benefits of malaria eradication 
in Greece. While the authors presented data showing significant increases in 
the production of wheat, rice, and cotton in the wake of eradication efforts 
and suggested that eradication had been followed by a dramatic rise in gross 
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national product between 1955 and 1961, they noted that it was difficult to 
attribute these improvements to malaria control alone. For example, “the 
application of modern scientific advances in agriculture, such as the use of 
improved seed varieties, dissemination of chemical fertilizers, extension of 
irrigation systems, control of plant diseases and the introduction of new meth-
ods of mechanical cultivation…made intensive farming possible” (Livadas and 
Athanassatos 1963: 185). 


The Director of Malaria Eradication for PAHO, Dr. Carlos Alvarado, also 
noted the difficulty of isolating the economic effects of malaria eradication 
from those of a myriad of other postwar social and economic developments. In 
a letter to his counterpart at WHO in 1958, Alvarado noted that “the side ef-
fects of the insect campaigns, such as the elimination of flies in the first years, 
resulted in a considerable reduction in infant mortality which confused the 
results of reductions due to malaria. If to this we add the considerable use of 
antibiotics during the post war years, it becomes very difficult and complicated 
to distinguish the economic benefits obtained from antimalarial campaigns” 
(Alvarado 1958). Despite Alvarado’s concerns, in 1958 the WHO began to col-
lect data intended to demonstrate the economic and social impact of malaria 
eradication. WHO’s Director General, Dr. M. G. Candau, employed an Indian 
economist, Sonti Dakshinamurti, to prepare a report on the economic benefits 
of eradication. Dakshinamurti wrote to the heads of malaria programs around 
the world and to the founders of the eradication strategy. No one, however, 
was able to provide convincing economic data. Writing to Professor A. M. 
Payne of the Yale Medical School in 1962, Candau acknowledged the lack of 
success that had accompanied his agency’s efforts: “As you probably know 
we have been interested in the problem of the relationship between malaria 
eradication and its tangible economic benefits. On several occasions we have 
attempted to produce solid proof of the relationship and express it either in 
£.s.d. or Dollars. Again and again we have noticed that this is a much more 
difficult subject than we had anticipated and all our preliminary documents 
were considered unfit for publication” (Candau 1962).


Added to the concerns of public health officials, several health econo-
mists and demographers in the 1960s began to critically examine the general 
assumptions underlying efforts to link improvements in health with economic 
development. Interest in the economic benefits of health coincided with the 
emergence and growing importance of the sub-field of development eco-
nomics. It also reflected a growing demand by policymakers for a metric for 
evaluating the relative economic impact of different development programs 
(Fein 1971). To answer this demand, analysts needed to evaluate both the 
costs and the benefits of programs. Among the economists and demographers 
who began to conduct more critical analyses of the economic impact of health 
interventions during this period were Burton A. Weisbrod, Selma Mushkin, 
Ansley J. Coale, Edgar M. Hoover, Robin Barlow, and Edwin J. Cohn. 
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The Northwestern University economist Burton A. Weisbrod wrote a 
series of articles and books on the economics of health during the 1960s and 
1970s. He was particularly concerned with developing a method for evalu-
ating the relative economic benefits to society of health measures aimed at 
particular diseases. Weisbrod was critical of earlier approaches to estimating 
the costs of sickness and began his Economics of Public Health by stating, “Good 
health may or may not be ‘good business’; but the economics employed in 
arguing the case leaves much to be desired” (Weisbrod 1961: 15). He went on 
to question how one distinguishes between individual and societal costs, using 
the case of grants-in-aid to tuberculosis patients and their families in the Unit-
ed States. These grants were often included in estimates of the economic cost 
of tuberculosis for society. Yet as Weisbrod pointed out, “These expenditures 
do not represent real economic costs to ‘society’, unless ‘society’ is defined to 
exclude the sick and their dependents: for while the expenditures are private 
costs to the transferors, they are private benefits to the transferees” (ibid.). 
From this perspective one could also argue, though Weisbrod did not, that 
the expenses borne by sick individuals in the form of medicines and medical 
services for malaria may count as individual costs, but since they represent 
sources of income for the drugs sellers and providers of medical services, they 
are not costs to society, but transfer costs.10 


Weisbrod also examined the problem of measuring the economic cost 
of premature death caused by disease. Earlier studies calculated the cost of 
premature death by simply determining the average wages a person would 
earn over his or her lifetime and multiplying this by the number of years of 
employment he or she would lose as a result of premature death caused by 
disease. Weisbrod argued that this simple calculation overstated the cost of 
premature death by ignoring two factors. First, while death involved the loss 
of a producer, it also resulted in the loss of a consumer. Thus the value of pre-
mature death needed to be the value of future earnings, net of consumption. 
Second, after deducting for consumption, the resulting net future income 
stream had to be discounted back to the present and summed in order to 
obtain the present value of net future earnings (ibid.: 57).


The economist Selma Mushkin, in a 1962 review of the literature on 
the economic benefits of investments in health, noted, “At present it is dif-
ficult to disentangle the effects on the health status of the population that are 
attributable to health programs from those attributable to better nutrition, 
better housing, better working conditions and higher incomes” (Mushkin 
1962: 134). Mushkin also questioned the assumption that reducing premature 
death through health interventions against a particular disease would result 
in lifetime gains in labor. This was because people saved from one disease 
might die or be disabled by another. This critique had particular salience for 
evaluating the impact of disease-eradication programs that targeted a single 
disease without contributing to the development of wider health services or 
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to general improvements in health. “The result of disregarding the presence 
of multiple diseases,” she concluded, “is an overestimate of the gains from 
eradication or control of any single disease” (ibid.: 139).


In the late 1950s, demographers began to look more closely at the re-
lationship between improvements in health, demographic change, and eco-
nomic development in particular countries. These studies, which grew out of 
earlier concerns about the impact of disease-control programs on population 
growth, sparked considerable debate among demographers during the 1960s, 
1970s, and 1980s over the relationship between health and national economic 
development. Ansley J. Coale and Edgar M. Hoover were among the first 
to explore this relationship. Looking broadly at the impact of demographic 
change on economic development in India, they questioned the argument 
that reductions in childhood mortality would benefit the economy by reduc-
ing expenditures on persons who would die before they became productive. 
This had been a popular argument among those advocating disease-control 
programs, as seen in Winslow’s writings, described earlier. Coale and Hoover 
argued instead “that if more children are enabled to survive to their adult 
years, there will be not only more workers but also more parents; the larger 
number of parents, if fertility rates remain unchanged, will produce more 
children.” Their demographic analyses showed that the rise in the number of 
children would be greater than the rise in the number of workers. “So while 
it is true that a decrease in childhood mortality will yield a larger popula-
tion at the working ages than would otherwise have resulted, it produces 
an even greater rise in the number of children whom the people of working 
ages must support.… In short, the ‘waste’ of always supporting a much larger 
next generation…replaces the waste of spending on persons who later die” 
(Coale and Hoover 1958: 23–24). It should be noted that Coale and Hoover 
were particularly concerned about the threat of rapid population growth for 
development and that their study was highly influential in mobilizing US 
government support for population control programs.


The island nation of Sri Lanka (formerly Ceylon) became a focus for a 
number of studies on the impact of malaria control on demographic change 
and economic growth (Frederiksen 1962; Meegama 1967; Newman 1965; 
Gray 1974, 1975; Palloni 1975; Brown 1986; Langford 1996). Death rates in 
Sri Lanka declined sharply after World War II. Writing in 1950, Henri Cul-
lumbine argued that this drop in mortality was due in large measure to the 
impact of DDT spraying and a reduction in malaria mortality (Cullumbine 
1952). Harald Frederikson, moreover, noted in 1962 that the postwar decline 
in mortality was associated with improvements in a range of economic in-
dicators, including personal consumption, gross capital formation, and gross 
national product.


In 1967, the University of Michigan economist Robin Barlow published 
the first in-depth examination of the economic effects of malaria eradication 
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and population growth on Sri Lanka’s economy. Barlow began by noting 
that several casual estimates had purported to demonstrate the economic 
advantages of eradication. He concluded, however, that all of these estimates 
had failed to take account of the “multiplicity of economic effects.” To cap-
ture these effects, Barlow identified four effects of eradication on per capita 
income: effects on population size, effects on labor inputs, effects on capital 
inputs, and other effects on output. 


Population effects were related to the increase in population resulting 
from both declining mortality and rising fertility associated with malaria eradi-
cation. Population growth, all else being equal, lowered per capita income by 
increasing the size of the denominator population. 


Labor input effects included increases in labor supply and efficiency 
related to declining sickness and mortality. However, Barlow noted, “The eco-
nomic payoff to disease eradication depends not only on the relative incidence 
of the disease in the labor force and the rest of the population. It depends 
also on what segments of the labor force are benefited by eradication. In the 
case of malaria we are dealing with a disease whose greatest impact is upon 
the low-income, low-productivity segment of the labor force, and the payoff 
to eradication is therefore less than would be the case with a disease which 
involved the same number of victims but which was concentrated among 
the most productive segment” (Barlow 1967: 133–134). In addition, Barlow 
noted that while eradication increased the supply of labor, labor shortages 
historically were not a problem for Sri Lanka’s export industries. 


In discussing the effects on capital inputs Barlow noted that “the larger 
population which results from eradication is likely to lower the rate of sav-
ing (and hence the rate of capital formation) attainable from a given level of 
disposable income. Moreover, when the population is growing more rapidly, 
what limited private saving does occur may tend to be invested in housing, 
which is a relatively unproductive form of capital stock” (ibid.: 134). 


With regard to public investments, he argued that a rapidly growing 
population may necessitate an expansion of the traditional services (schools, 
medical services, police stations) that are forms of public consumption that 
do not add to the stock of productive physical capital. This leaves a smaller 
residuum for public capital formation. Barlow acknowledged, however, that 
investments in education could lead to improvements in the quality of the 
workforce, though only after a substantial lag time. 


Finally, under other effects on output, Barlow examined the argument 
by advocates of eradication that eliminating malaria permitted the exploita-
tion of new territories, previously avoided because of the presence of disease. 
While Barlow acknowledged that this occurred, he argued that increases in 
production should be qualified since the acreage suitable for the major Sri 
Lankan export crops (tea, rubber, and coconuts) lay mostly outside the previ-
ously malarial zone. Thus increases in output resulting from eradication did 
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not lead to increases in exports and thus in foreign exchange and the import 
of capital goods. 


Barlow also argued that the various positive and negative impacts of 
eradication needed to be viewed as occurring over different time frames. 
Thus, in tracing per capita income Barlow prepared two scenarios, one with 
eradication, and one without. Each scenario accounted for the effects outlined 
above and employed estimates for population growth made by his University 
of Michigan colleague Peter Newman. On the basis of this comparison, Bar-
low concluded that in the short run, malaria eradication in Sri Lanka proved 
economically beneficial. It produced an immediate contribution to output 
by increasing the quantity and quality of labor inputs. In the short run, the 
negative effects of eradication on per capita income were weak. “During these 
early years, most of those who are alive because of eradication are infants: 
not until they are five years old will they begin to impose burdens on the 
educational sector: not until they are about ten years old will they become 
fully-fledged ‘equivalent consumers’” (ibid.: 142).


In the longer term, however, Barlow’s model showed that the negative 
impacts of eradication became stronger:


Already by 1953 government saving—a major determinant of investment and 
hence of the future growth of output—was substantially smaller with eradica-
tion than without, even though gross national income was 14 percent higher 
in the former case than in the latter. By that date the extra population resulting 
from eradication had begun to make demands on the public sector of such a size 
that government saving amounted to only Rs. 80 millions; without eradication 
the figure would have been Rs. 170 millions. Both in 1953 and in 1954 actual 
net investment fell short of the level it would have attained without eradica-
tion. As a consequence, by 1955 income per equivalent consumer, at Rs. 802, 
was a mere 3 percent higher than the figure without eradication, at Rs. 779. 
(ibid.: 142–143)


Barlow projected that the two curves would cross in 1955, after which per 
capita income in the absence of eradication would exceed per capita income 
with eradication.11 Finally, Barlow suggested that since the main economic 
disadvantage of a malaria-eradication program was the rapid increase in the 
population of children resulting from the marked changes in infant mortality 
and birth rates, a twin program of malaria eradication and birth control would 
make a positive contribution to per capita income. 


There was little agreement among demographers concerning what per-
centage of Sri Lanka’s postwar mortality decline was attributable to malaria 
eradication. Barlow’s use of Newman’s estimate, which was higher than those 
of other demographers, may have resulted in a higher estimate of the negative 
long-term effects of eradication on per capita income.12 Nonetheless, Barlow’s 
efforts to develop a method for evaluating the economic impact of eradication, 
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which took account of the “multiplicity of economic effects,” demonstrated the 
weaknesses of studies that failed to account for the diverse ways in which dis-
ease reductions could shape economic relations in the short and long term.


The economist Edwin J. Cohn reinforced this point in a 1973 article as-
sessing the costs and benefits of anti-malaria programs in India.13 Like Barlow, 
Cohn focused on the demographic impact of malaria eradication. He argued 
that eradication, by reducing mortality among that segment of the popula-
tion that was most vulnerable to malaria mortality, children 4–10 years of 
age, had increased the dependency ratio of the population. Eradication, by 
preventing miscarriages previously caused by malaria, also increased fertility, 
which further increased the dependency ratio. These changes in demographic 
structure, in turn, raised marginal consumption rates and depressed savings 
and investment rates. Like Barlow, Cohn argued that these changes also re-
sulted in increased demand for investment in housing, schools, medical ser-
vices, and other less directly productive forms of investment (Cohn 1973).14 
Cohn also emphasized the need to consider levels of employment in India 
when assessing the cost of labor lost to malaria; and the costs associated with 
rehabilitating lands freed of malaria when evaluating the benefits of malaria 
control for increasing production. 


The declaration of the World Health Assembly, terminating the Malaria 
Eradication Programme in 1969, resulted in a decline in interest in malaria-
control activities. Multilateral funding for control measures declined from 
$13.7 million in 1969 to $7.8 million in 1974.15 Declining interest in malaria 
control, combined with a general recognition of the difficulties of demon-
strating the economic benefits of control, led to a parallel decline in studies 
directed at this problem during the late 1970s and the 1980s. A handful of 
studies, however, raised new questions regarding the economic impact of 
malaria-control programs. 


Several studies looked at the impact of malaria on labor efficiency in vari-
ous parts of Africa, where malaria transmission was intense and adults devel-
oped acquired resistance to the disease. These studies addressed an issue that 
had been raised by malariologists before World War II regarding the role of im-
munity in protecting African workers from the debilitating effects of malaria.16 
In separate studies, Pehrson et al. (1984), Brouhult et al. (1981), and Audibert 
(1986) concluded that comparisons of the performance of agricultural work-
ers who received malaria prophylaxis with those who did not revealed little 
difference. Together these studies raised questions about the economic value 
of preventing malaria within highly endemic regions of Africa. 


The anthropologist Peter J. Brown assessed the impact of malaria eradi-
cation on economic development in Sardinia. The island’s economic back-
wardness had for centuries been ascribed to the presence of malaria. Malaria 
inhibited agricultural production by forcing the island’s population to avoid 
farming large tracts of agricultural land that were located in low-lying malari-
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ous areas. In addition, malaria caused underpopulation, which further ham-
pered economic growth. Proponents of malaria control had argued that the 
elimination of the disease in Sardinia would naturally lead to an expansion 
of agriculture, population growth, and economic development (see Winslow 
above). Brown examined what actually happened following the successful 
completion of the malaria-eradication program conducted in the late 1940s 
under the leadership of the Rockefeller Foundation’s International Health 
Division. He found that while the predicted population increase did occur, 
the growth in agricultural production did not. To the contrary, agricultural 
production as a contributor to regional gross product declined from 29 percent 
in 1951 to 17 percent in 1971. This decline did not represent an increase in 
other areas of industrial production. Instead, the decline in agriculture was 
accompanied by an increase in unemployment and underemployment and 
widespread temporary labor migration to continental Europe. Brown at-
tributed the decline in agricultural production to Italy’s participation in the 
European Common Market, which forced Sardinia’s smallholder farmers to 
compete for markets with large-scale agribusinesses located elsewhere in Eu-
rope. Sardinia’s primary role in the new Common Market economy became 
that of supplier of surplus labor. The economy became dependent on labor re-
mittances and on the importation of goods. The only area in which economic 
growth occurred was tourism, where malaria eradication removed barriers 
to the development of that industry. Still, the overall pattern of economic 
change was one of modernization without development. Brown’s research 
highlighted the role of regional economic conditions in shaping development 
and determining the extent to which improvements in health status do or do 
not result in economic growth (Brown 1983, 1986, and 1997).


Malaria control and the new economics  
of international health


By the end of the 1980s, it was clear that the neglect of malaria as a public 
health priority since the early 1970s, combined with economic and social 
changes associated with the global recession of the 1980s, had permitted 
malaria to make a dramatic comeback in many parts of the world (Packard 
2007). In almost every country in which malaria remained endemic at the 
end of the Global Eradication Programme, the levels of malaria mortality and 
morbidity had increased. This was particularly so in Africa, although no one 
had precise figures to support this conclusion. In the wake of this resurgence, 
global health leaders and ministers of health from 102 countries met in Am-
sterdam in 1992 to devise a new strategy for attacking malaria. Like their pre-
decessors, who endorsed the WHO Malaria Eradication Programme in 1955, 
participants at the Amsterdam meeting viewed malaria as more than simply 
a health problem. The conference declaration began: “The Conference rec-
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ognizes that malaria constitutes a major threat to health and blocks the path 
to economic development for individuals, communities and nations” (WHO 
1992: 349). The conference laid out the various elements of the strategy that 
later became the template for Roll Back Malaria, initiated in 1998. 


The conference declaration was part of a renewed effort to construct 
health as a contributor to economic development. This effort was clearly 
manifested in the World Bank’s landmark World Development Report: Investing 
in Health, published in 1993. The report announced the Bank’s commitment 
to investing in health programs as part of its broader goal of promoting global 
economic growth: “Good health, as people know from their own experience, 
is a crucial part of well-being, but spending on health can also be justified on 
purely economic grounds. Improved health contributes to economic growth 
in four ways: it reduces production losses caused by worker illness; it permits 
the use of natural resources that had been totally or nearly inaccessible be-
cause of disease; it increases the enrollment of children in school and makes 
them better able to learn; and it frees for alternative uses resources that would 
otherwise have to be spent on treating illness” (World Bank 1993: 17).


In making these claims, the Bank ignored the methodological concerns 
that economists and demographers had raised since the 1960s. Thus, for ex-
ample, the report asserted, “Some health investments raise the productivity of 
land. In Sri Lanka the near-eradication of malaria during 1947–77 is estimated 
to have raised national income by 9 percent in 1977. The cumulative cost was 
$52 million, compared with a cumulative gain in national income over the 
thirty-one years of $7.6 billion, implying a spectacular benefit-cost ratio of 
more than 140” (ibid.: 18). This statement ignored the work of Barlow and 
several demographers, discussed earlier, who had shown that the economic 
gains attributed to malaria control had to be measured in relation to rapid pop-
ulation growth and the impact this growth had on savings and consumption 
patterns. Interestingly, an earlier Bank report, coauthored by Barlow in 1986, 
had acknowledged these problems and questioned whether malaria control 
should be justified on economic grounds: “There are several indications in the 
literature that malaria control has a clearly favorable impact on output. It is 
less clear, however, how large that impact really is in relation to costs. There 
is also the strong possibility, in view of the powerful demographic effects of 
malaria control, that the output increase will be swamped by population 
increase, and that an economic crisis will be produced. This means that the 
justification for malaria control is more likely to be found in its health effects 
than in its effects on per capita income” (Barlow and Grobar 1986: 2).


It is not clear why the Bank’s economists adopted the view that invest-
ments in health could have an economic payoff, given all of the methodologi-
cal difficulties involved in measuring the economic consequences of disease. 
The Bank’s role in funding disease projects began in the early 1970s when it 
became involved in funding onchoceriasis, or river blindness, campaigns in 
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West Africa. This early involvement was based on the conclusion that river 
blindness, by preventing African farmers from cultivating potentially rich 
farmlands, was retarding development. Yet as the historian Jesse Bump has 
recently shown, the Bank’s economists had tried unsuccessfully to demon-
strate that onchoceriasis control would pay economic dividends. Nonetheless, 
the enthusiastic support of the new Bank president, Robert McNamara, led 
the Bank to commit funds to the elimination of onchoceriasis, an investment 
that marked the Bank’s commitment to the belief that health is an essential 
building block for economic development (Bump 2004).


Linked to the Bank’s growing interest in the economic costs of ill health 
was its embrace of the related concepts of disability-adjusted life years 
(DALYs) and the “burden of disease” (Murray and Lopez 1996). DALYs were 
not intended to explicitly measure the economic costs of ill health. However, 
the assignment of age-weights, which attributed different social value to the 
health disabilities of individuals at different stages of life, with the highest val-
ues going to those in their most productive years, implicitly linked DALYs to 
the econometric view of health adopted by the Bank (Williams 1999; Anand 
and Hanson 1997).


Not surprisingly, the 1990s saw a renewed interest in measuring the 
economic benefits of malaria eradication. Shepard and Ettling et al. (1991) 
attempted to estimate the combined direct costs (for treatment) and indirect 
costs (productive time lost) of malaria in four geographically and economi-
cally distinct settings. On the basis of these calculations, the authors estimated 
that in 1987 the total costs of malaria in Africa were $791 million per year 
and predicted that this would rise to $1,684 million per year by 1995. This 
increase was based on the projected growth in population and in the cost of 
treatment.17 


In making these estimates, the authors used more sophisticated meth-
ods for calculating costs—including the use of discount rates to calculate the 
present value of future earnings lost due to child mortality—than had been 
employed in earlier efforts to measure the economic impact of malaria. Yet 
this study resembled earlier efforts in that it focused on the losses to indi-
viduals and then used these calculations to estimate the total losses to each 
country’s economy, and cumulatively to the economy of sub-Saharan Africa 
as a whole, in terms of GDP. Using this method of cumulative loss, Shepard 
and Ettling et al. claimed that malaria cost African countries 0.6 percent of 
their GDP in 1987 and projected that this would rise to 1 percent by 1995.18 
They concluded that “malaria control measures to reverse this trend would 
be valuable not only on humanitarian grounds, but also as contributors to 
economic development in Africa.” In short, malaria control would contribute 
to an increase in GDP. There are several problems with their analysis.


First, using cumulative labor losses due to malaria to measure the impact 
of malaria on GDP, as we have seen earlier, only makes sense where there 
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is full employment, an assumption that does not hold for most of Africa. In 
addition, labor supply adjustment can also take place within the family: an 
article published in 1993 by a Sudanese economist, El Tahir Mohamed Nur, 
described the way in which patterns of intra-family labor replacement, a fairly 
widespread practice in sub-Saharan Africa, mitigate the effects of malaria on 
household productivity (Nur 1993),19 even though they do so by deflect-
ing labor away from activities necessary for the social reproduction of the 
household.


Second, the attempt by Shepard and Ettling et al. to calculate the conti-
nent-wide impact of malaria on GDP on the basis of four local cases ignores 
the substantial cross-country variations in the intensity of malaria, levels of 
immunity, forms of production, wage levels, costs of medications, and health 
services. These variations quickly reduce their analysis to mere guesswork, 
similar to that employed by Howard and Stinton in their earlier national es-
timates for the cost of malaria to the United States and India. 


Finally, to assume that malaria control, by reducing labor losses, would 
lead to an increase in GDP ignores the potential offsetting economic costs of 
malaria control associated with declining mortality, as seen in the work of 
Barlow, Cohn, and others as cited earlier. Shepard and Ettling et al. acknowl-
edged the need for a model that reflects the interaction between labor and 
other factors in the economy, such as population growth and investment, 
citing Barlow’s work. In justifying their use of a simple labor model that 
excluded these factors, they noted, “In the short run, the findings of a more 
limited model will not differ much from an ideal model; in the long run they 
would likely be quite different. However, we have chosen the limited model 
because of limited data, limited time, and the desire to minimize the oppor-
tunity for compounding the errors inherent in uncertainty” (Shepard and 
Ettling et al. 1991: 200). In other words, including what Barlow termed the 
“multiplicity of economic effects” would complicate the analysis and draw 
attention to the uncertainties. Despite these methodological shortcomings, 
Shepard and Ettling et al.’s estimates on the impact of malaria on GDP in 
Africa were cited frequently in later Roll Back Malaria publications (World 
Bank 1999; World Health Organization 1999).


British economist Anne Mills conducted a much more detailed and 
careful study of the economic costs of malaria and the benefits of eradication 
in the Terai area of Nepal (Mills 1993). The Terai area had been previously 
described in the literature as an example of the economic benefits of malaria 
eradication. These benefits were attributed to the opening up of lands that 
had been avoided because of the high prevalence of malaria. While Mills 
confirmed the economic benefits of malaria eradication, she cited several 
reasons why these were not as great as suggested by previous writers. First, 
not all of the lands that had been malarious were underpopulated before 
eradication. Immigrant Indian farmers, who had an acquired immunity to 
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malaria, had in fact exploited some of this land. Second, Mills examined the 
opportunity costs involved in the migration of farmers from the hills to the 
lowland areas of Terai. These included loss of the marginal product of land in 
the areas from which the migrants moved; loss of the marginal products of 
the forested lands (including timber products and grazing of animals) caused 
by the clearing of large tracts of forest to make way for farming in Terai; eco-
logical damage from the loss of forest lands; and the opportunity cost of the 
resources required to open up the land in Terai. Mills concluded that even 
with these losses, migrants were generally better off after migrating. The de-
gree of this improvement depended, however, on the specific conditions in 
both source areas and the areas in which the migrants settled. Finally, Mills 
noted that the indigenous populations living in some of the areas that were 
occupied by hill settlers after eradication lost more than they gained from 
eradication. The Tharus, in particular, were losers because they were pri-
marily hunter/gatherers, living off the forest. In addition, wages fell in some 
settlement areas because of the increased supply of labor. The plight of the 
Tharus raises an issue that is seldom discussed in assessments of the benefits 
of malaria control for economic development—namely, development for 
whom? As I have indicated elsewhere, the economic benefits from malaria 
control were often uneven. In parts of southern Africa and Latin America, 
malaria control made possible the development of large-scale agricultural 
schemes, using low-wage migrant labor. Yet, the expansion of this form of 
production occurred at the expense of smallholder agriculture and herding 
(Packard 2001). 


This discussion leads us to the arguments of Jeffrey Sachs and his Har-
vard colleagues regarding the economic burden of malaria. First presented in 
a working paper, coauthored by John Gallup, for the Center for International 
Development at Harvard in 1998, Sachs’s arguments stemmed from his earlier 
work on the importance of tropical geography for explaining underdevelop-
ment in Africa (Bloom and Sachs 1998). It was also part of a wider effort by 
economists to employ cross-country statistical analyses to identify the under-
lying causes of underdevelopment. Gallup and Sachs subsequently published 
their paper in the American Journal of Tropical Medicine and Hygiene in 2001. Its 
central conclusion—“Countries with severe malaria in 1965 had much lower 
economic growth, amounting to 1.3 percent lower growth per year, even after 
other factors such as initial income level, overall health, and tropical location are taken 
into account”; and “[r]eductions in malaria over the 1965–1990 period … are 
associated with much higher economic growth” (Gallup and Sachs 2001: 
91; emphasis in original)—were subsequently cited widely and the article 
was available for downloading from the websites of a number of health and 
development organizations, including the Roll Back Malaria Partnership and 
the World Bank. Not surprisingly, Sachs’s arguments were also reflected in 
the Report of the WHO Commission on Macroeconomics and Health (WHO 
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2001), which he chaired. Given the multiple difficulties associated with past 
efforts to demonstrate the impact of malaria on economic development and 
the economic benefits of malaria control, it is surprising that Gallup and Sachs 
stated their conclusions with such confidence and that their conclusions have 
been accepted with so little question. The first point to make here is that Gal-
lup and Sachs avoided the pitfalls of earlier studies by essentially ignoring 
them. Instead of trying to measure direct and indirect costs and production 
functions in particular countries, they employed cross-country regressions 
to measure the degree of association between the growth in GDP per capita 
between 1965 and 1990 and a number of variables, including a malaria index, 
calculated as the product of the fraction of land area with endemic malaria in 
1965 and the fraction of malaria cases that were P. falciparum in 1990.


There are several grounds on which to question the authors’ conclu-
sions. First and foremost, we must ask whether in this case correlation reflects 
causation. If we accept that there is a strong correlation between malaria 
and per capita GDP, how do we know that malaria was responsible for the 
loss in per capita GDP rather than the other way around? Gallup and Sachs 
addressed this issue by stating unequivocally: “Many other serious diseases 
predominantly found in poor countries clearly are a direct consequence of 
poverty.… Malaria, though, does not follow this pattern; its severity, and the 
difficulty in controlling it, are determined mainly by climate and ecology” 
(Gallup and Sachs 2001: 88). In econometric terms, they asserted that malaria 
was an exogenous variable. 


In fact, the lines of causation between poverty and malaria run both 
ways (WHO and UNICEF 2003; Worrall, Basu, and Hanson 2005), and Sachs 
quickly modified his position. In his 2002 Nature article, written with Pia 
Malaney, he noted, “It is certainly true that poverty itself can be held ac-
countable for some of the intense malaria transmission recorded in the poor-
est countries. Personal expenditures on prevention methods such as bednets 
or insecticides, increased funding for government control programmes, and 
general development such as increased urbanization can reduce malaria trans-
mission” (Sachs and Malaney 2002: 681). If this is so, however, it becomes 
very difficult to interpret the impact of malaria on GDP in Gallup and Sachs’s 
regression analysis. 


A second question concerning the value of Gallup and Sachs’s analyses 
relates to their choice of variables. These included: “log distance to major 
markets,” “log hydrocarbons per person,” “tropical land area (percent),” “so-
cialist,” “colony,” “trade openness,” and “quality of public institutions.” These 
variables raise many problems of definition. What does “socialist” mean? Is 
there a scale or indicator to distinguish Tanzania from China? We are not 
told. What about “colony”? Having been a former colony may have some 
bearing on a country’s subsequent economic development, but again not all 
colonial situations were alike.20 Does this variable differ from Ghana, to India, 
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to South Africa, to Hong Kong, and if so, how? Further, if one were seeking 
a set of variables that might have a direct impact on the growth of GDP, one 
might select variables that are more directly linked to economic growth, for 
example: degree of industrialization, level of government savings, level of 
capital accumulation, exports of unprocessed raw materials relative to exports 
of manufactured goods, and levels of debt and debt service. The inclusion of 
any combination of these variables might well have altered Gallup and Sachs’s 
findings regarding the economic impact of malaria on GDP. 


The third problem with Gallup and Sachs’s arguments is that they failed 
to provide a convincing reason why malaria exerts a negative impact on GDP. 
Indeed, they acknowledged 1) the absence of strong evidence that malaria 
reduces the productivity of labor in areas of stable malaria, which includes 
large sections of sub-Saharan Africa; and 2) the existence of evidence that 
the compensating behavior of family members in large households reduces 
the impact of malaria on productivity levels. Thus they concluded: “In short, 
the impact of malaria on the productivity of individuals in areas of stable 
malaria cannot be assessed with the current state of research” (Gallup and 
Sachs 2001: 95).


In the absence of strong data demonstrating that malaria reduces pro-
ductivity, they turned to macroeconomic factors, suggesting that malaria 
plays a role in keeping investors and tourists away from malarious countries. 
This may be true, but they provide no evidence to support their assertion. 
The international division of labor, in which many of the countries where 
malaria is prevalent are defined as providers of unprocessed raw materials 
and where there is a history of Western industrial nations discouraging the 
development of manufacturing industries, may be a more important obstacle 
to foreign investment. Tourists, moreover, seem to have found their way to 
the game parks of Africa in large numbers during the 1970s and 1980s despite 
the presence of malaria. The fact that they do not do so as often today may 
have much more to do with political disruption and lack of security—factors 
that may also discourage foreign investment—than with fears of malaria.


Clearly the one area where malaria may have a detrimental effect on 
economic growth is its impact on the health and mental development of 
children. To the extent that malaria retards the educational advancement 
of a country’s population, it may well have a long-term negative effect on 
development. Evidence also suggests that poor health in childhood is likely 
to impair the subsequent health of children over the life course, reducing 
their productivity as adults (Case, Fertig, and Parson 2003; Belli, Bustreo, 
and Preker 2005; Bleakley 2007). However, no one has calculated how these 
reductions in productivity might affect macroeconomic development. 


Sachs and Malaney (2002) acknowledged the role of poverty in raising 
malaria prevalence as well as the role of economic development in contrib-
uting to the elimination of malaria in Europe and the United States. They 
failed, however, to recognize that this admission raised questions about the 
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meaning of the correlations they found between their malaria index and 
GDP per capita. Instead they insisted, “The causation in the other direction, 
from malaria to poverty, also seems to be robust and powerful” (p. 681), and 
repeated the claims from Gallup and Sachs based on cross-country regression 
analyses. They also included a new table supposedly showing the 15-year 
cumulative reduction in economic growth in 31 African countries caused by 
malaria between 1980 and 1995.


Perhaps recognizing that these conclusions were less robust than they 
claimed, Sachs and Malaney spent most of their analysis providing additional 
arguments to support their central proposition that malaria causes poverty. 
To this end, they reintroduced arguments that were employed earlier by sup-
porters of malaria control and eradication. These include calculations of the 
direct and indirect costs of malaria to individuals, which they argue showed 
“a burden that is significant and especially severe for those in the lowest 
income brackets,” equal to around 1 percent of GDP (2002: 682). They also 
rehearsed earlier contentions regarding the “burden of dependency,” argu-
ing that, “Estimates of the number of hours parents spend in child-rearing 
for every year of a child’s life and calculations of the productive time ‘lost’ 
based on infant and child mortality in high-mortality societies show this to be 
a substantial cost” (ibid.: 683). They asserted that malaria mortality induces 
families to have more children, increasing the number of dependents, which 
directly lowers GNP per capita. But they also admitted that the “direct causal 
linkages from malaria deaths to increased fertility to rapid population growth 
is [sic] circumstantial, and yet to be proved” (ibid.: 682). 


Missing from all of these arguments is any acknowledgment of the ex-
tensive literature, described above, that raised serious methodological and 
substantive issues with these claims. In addition, Sachs and Malaney ignored 
studies on the potential long-term demographic and economic consequences 
of malaria control and eradication. In particular, research by Coale and 
Hoover, Cohn, and Barlow suggested that eliminating malaria would increase 
dependency ratios, rates of population growth, and the demand for non-pro-
ductive forms of capital investment, while lowering per capita income.


Given the weaknesses in the arguments of Gallup and Sachs and Sachs 
and Malaney, why have they received such wide acceptance and so little criti-
cal examination? Even Chima, Goodman, and Mills (2003), in a thoughtful 
analysis of previous approaches to analyzing the economic impact of malaria 
in Africa, have little to say about Sachs’s work.21 The one group of econo-
mists that has taken Sachs’s writings seriously are those engaged in similar 
modeling exercises, using the same statistical methods and similar variables, 
but arguing for the primacy of institutions or trade openness over geography 
and disease. These critics question whether Sachs’s malaria variables are really 
exogenous, since they are influenced by a range of endogenous variables, as 
mentioned above. In addition, they note that the malaria variables are very 
highly correlated with location in sub-Saharan Africa and that the strength of 
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their negative correlation with per capita GDP is substantially reduced when 
regional dummies are added to the analysis (see Acemoglu, Johnson, and 
Robinson 2001; Rodrik, Subramanian, and Trebbi 2004). 


More recently, studies by economists from Brown University and the 
Massachusetts Institute of Technology have directly challenged Sachs’s con-
clusions regarding the economic impact of improvements in health. Acemoglu 
and Johnson (2007) compared data on increases in life expectancy at birth, 
resulting from improvements in health beginning in the 1940s, with data on 
economic growth, measured as increases in total GDP, for 59 countries from 
Western Europe, Oceania, the Americas, and Asia. They found that an in-
crease in life expectancy had a significant impact on population growth, with 
a 1 percent increase in life expectancy at birth associated with a 1.5 percent 
increase in population size, but a much smaller impact on total GDP, both 
initially and over a 40-year horizon. Moreover, per capita GDP had a negative 
relationship with increases in life expectancy at birth. Similarly, Ashraf, Lester, 
and Weil (2008) found that large improvements in health led, in the long 
run, to modest increases in per capita GDP and could have a negative impact 
on this measure. Like earlier economists, Ashraf and colleagues argued that 
drawing a macroeconomic conclusion directly from either the microeconomic 
evidence or a cross-sectional correlation is problematic. They state, “Outcomes 
of microeconomic studies are often measured in units that do not map im-
mediately into macroeconomic effects. More importantly, microeconomic 
studies are unable to control for general equilibrium effects of changes in 
population health. For example, an increase in life expectancy may lead to a 
larger population, in turn reducing available resources per capita and possibly 
undoing the economic benefits of better health” (p. 1).


Ashraf et al. also argue that while regression analyses of the type used 
by Sachs and his colleagues could potentially capture the economic benefits 
of better health, those analyses typically suffer from omitted variables bias 
and reverse causation problems, such as those described above. It should be 
noted that both of these studies have had their own critics. In particular, Uni-
versity of Chicago economist Hoyt Bleakley (2007) contends that while these 
studies are correct in suggesting that the economic impacts of improvements 
in health may be less robust than Sachs’s work suggests, they have underes-
timated the negative effects of malaria on productivity and overestimated the 
diluting effect of population growth. Collectively, these economists highlight 
the challenges that face efforts to measure the burden malaria imposes on 
economic development. 


That said, it is clear that the vast majority of references to Sachs’s re-
search are not by economists. Instead they appear in medical and public 
health publications in which his articles are used uncritically to legitimize 
further research on various aspects of malaria and the funding of malaria 
control programs. It is, in fact, difficult to find an article in any field related 
to malaria that does not cite Sachs. For this large scientific and public health 
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audience, the value of Sachs’s work clearly lies in bolstering the arguments 
of those who cite him. 


Conclusion


There can be no doubt that malaria exacts a terrible toll on the health and 
well-being of people living in countries where the disease is prevalent. On an 
individual and family basis, it is also likely that malaria results in economic 
losses, particularly direct losses in the form of cash spent on drugs and medi-
cal treatment, cash that is not available for other forms of consumption. It is 
also likely that in some areas, particularly those where low or intermittent 
transmission does not produce immunities in adults, the disease may reduce 
production. In fact, the microeconomic costs of malaria appear to be substan-
tial. Conversely, the effective control of malaria could significantly improve 
household incomes, reduce the burden malaria imposes on overused health 
services, and, in some settings, increase the productivity of labor. 


It is equally clear, on the basis of the preceding review, that it is ex-
tremely difficult to extrapolate from individual and family losses or the losses 
of particular industries to claims about the impact of malaria on economic 
growth at the regional or country level. The absence of reliable data either on 
levels of malaria-related morbidity and disability or on economic productivity, 
combined with the difficulty of separating the effects of malaria from those 
of a wide range of social and economic factors, as well as other health prob-
lems, greatly complicates efforts to link malaria to economic losses or malaria 
control to economic growth on a macro level. Nonetheless, these arguments 
continue to be made—primarily because they provide an economic rationale 
for malaria control and research. 


I see three problems with the strategy of advocating malaria control as a 
means of promoting economic growth. First, the strategy has been unsuccess-
ful in sustaining support for malaria control, mainly because of the difficulty 
of demonstrating the causal connection. Failure to do so has led those who 
make decisions based on the economic return of various investments to be-
come disenchanted with malaria control and to move in other directions. This 
is precisely what happened with the WHO Malaria Eradication Programme 
(Packard 1997). In 1968, WHO established an Advisory Group to review the 
achievements of the program, which by that time was showing signs of not 
being able to meet its goals. The WHO group conducted a careful review of 
the results of the Eradication Programme in seven countries (TDR 1969). 
The first three questions that the group reviewed in evaluating the success 
of these programs were:


1) Has malaria in the past been a serious factor in affecting social and 
economic development?


2) Has malaria eradication in the past contributed to social and economic 
development?
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3) In the present stage of the country’s development, is malaria eradica-
tion an important factor in social and economic development? 


In the end the Advisory Group either was unable to collect data with 
which to answer these questions or found that the evidence they collected 
was unconvincing. A program that had been promoted as a pathway to eco-
nomic development thus failed to retain support, in part because it was unable 
to demonstrate its success in achieving that goal.


Some evidence exists that the organizers of Roll Back Malaria are aware 
of this danger. A comparison of the websites and publications of Roll Back 
Malaria, the World Health Organization, and the World Bank in 2002 and 
2008 indicates a substantial retreat from arguments about the economic 
value of Roll Back Malaria. The claims about the economic costs of malaria, 
supported by references to the work of Jeffrey Sachs and others that linked 
malaria and economic growth, are no longer as prominent as they were in 
2002. The 2005 World Bank report on the new Roll Back Malaria Booster 
Program cited Sachs and Malaney’s figures, but noted, “These analyses do not 
constitute proof that malaria is a cause of low incomes and poor aggregate 
growth, but that the disease must be considered a legitimate contributor” 
(p. 5). Current arguments focus more on the impact of malaria on individuals 
and household poverty than on national economic growth.


Second, as Peter Brown noted in his 1986 article on the social and eco-
nomic consequences of malaria eradication in Sardinia and Sri Lanka, the 
idea that malaria hinders development deflects attention from many of the 
wider political, economic, and historical forces that have contributed to the 
underdevelopment of these two islands. The same is true in today’s Africa. 
By focusing on malaria as a primary cause of Africa’s underdevelopment, 
we are at risk of losing sight of factors such as the extremely high debt levels 
under which African countries attempt to maintain services and promote 
economic growth. Moreover, by measuring economic success and failure in 
terms of changes in per capita GDP, we mistake economic growth for social 
and economic development more widely. 


Third, reducing the worth of human life to a person’s contribution to 
per capita GDP forces us to make insidious choices between investments in 
health and investments in schools, roads, and factories. 


I conclude with two proposals. First, if making arguments about the 
impact of malaria and malaria control on economic development is the only 
way to raise funds for combating malaria, then we need to make a renewed 
commitment to carrying out baseline research and longitudinal studies of the 
economic development of countries in which Roll Back Malaria is currently 
being scaled up: studies that account for the “multiplicity of economic effects.” 
We will not succeed with arguments based on armchair regression analyses. 


Second, we should think about health for health’s sake. Preventing hun-
dreds of millions of malaria cases and the deaths of millions of children should 
be reason enough to do whatever we can to fight this disease. There is also 
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a question of equity. If malaria were killing a million children a year in the 
United States or Europe, would anyone be asking whether preventing these 
deaths would have an economic payoff? Professor George MacDonald, who 
developed the mathematical models upon which the WHO Malaria Eradica-
tion Programme was based, well stated more than half a century ago (1950: 
2): “The reason for prevention of disease rests…on humanitarian grounds 
and does not take into account such questions as whether infants who die are 
economic units or not. The writer has always taken this attitude and would 
not assent to any policy which implied that illness or death amongst children 
could be overlooked because they produced no economic damage.”


Notes
My interest in this topic was stimulated 
some years back by a paper presented by Dr. 
Socrates Litsios at a conference I organized in 
1994 at Emory University on “Tropical De-
velopment and the Decline and Resurgence 
of Malaria.” Litsios’s paper, titled “Malaria 
Control and Economic Development: A Cen-
tury-Long Courtship,” traced efforts by sup-
porters of malaria control to link control with 
economic development. It did not attempt to 
critically examine these efforts or to examine 
the history of critical assessments of this link-
age. I am nonetheless indebted to Dr. Litsios 
for having directed me down this pathway 
and for identifying some of the sources cited 
in this article.


1 This history is based on a review of the 
literature in English on the economic costs of 
malaria and the benefits of malaria control 
published between 1900 and the present. The 
review included literature searches using a 
number of databases, including the Global 
Health and Global Health Archives databases, 
PubMed, Historical Abstracts, and the Social 
Sciences Citation Index. Literature identified 
in these databases provided leads to additional 
studies. The literature described here is by no 
means inclusive of everything that has been 
written on this topic. It is, however, represen-
tative of this wider literature.


2 The economic costs of hookworm also 
received attention during this period.


3 He provided the following figures for 
the Roanoke Rapids Mill comparing produc-
tion levels in the month of September over 
three years from 1913 to 1915: 


September 1913 we worked 26 days and 
produced 238,046 pounds of cloth.


September 1914 we worked 26 days and 
produced 301,151 pounds of cloth.


September 1915 we worked 26 days and 
produced 316,804 pounds of cloth.


4 Gray summarized the costs of malaria 
including medicine, medical services, and labor 
loss. Labor loss was calculated at the prevailing 
local wage of $4 a day. The total costs came to 
$31.70 per family and a total for the district of 
$10,400, the equivalent of $151,000 today.


5 Irving Fisher was one of the few econo-
mists to participate in discussions about the 
economic costs of disease. Though he did 
not work on malaria specifically, his work 
helped develop an approach to calculating 
the economic costs of malaria. Fisher was 
mainly known for his work in mathematical 
economics.


6 The idea of integrating health and de-
velopment was not new. It was part of a social 
vision of public health that can be traced back 
to the progressive era. Within international 
health circles, the goal had been articulated 
in a number of settings, including within the 
League of Nations Health Committee in the 
late 1920s and early 1930s. However, one 
can find few examples of the vision having 
been translated into actual programs prior 
to World War II. The work of the Rockefeller 
Foundation in China in the 1930s under the 
leadership of Selskar Gunn, and the multiple 
programs of the Tennessee Valley Authority 
in the southern United States, were the most 
notable exceptions (Packard 2007). 
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7 Ludwig Rajchman, who had headed 
the League of Nations Health Office in the 
late 1930s, was unable to take on a leader-
ship role in the newly created United Nations 
Children’s Fund (UNICEF), despite having 
been its prime designer. Similarly, Andrija 
Štampar played a critical role in the develop-
ment of WHO and yet as an East European 
and advocate of social medicine was blocked 
from becoming its director.


8 When President Truman nominated the 
TVA’s director, David Lilienthal, to head the 
new Atomic Energy Commission in 1946, his 
appointment was held up for weeks as Sena-
tors examined his political record. Senator 
Taft claimed that Lilienthal was too soft on 
issues of Communism and the Soviet Union 
(Litsios 1997). 


9 Rao, Rao, and Bhombore conducted a 
survey of the economic status of villages in a 
malarious tract in Mysore State (India) after 
residual spraying in 1954–55. They calculated 
the economic benefits of malaria control to 
the region by estimating the number of cases 
prevented and multiplying that by the aver-
age days of labor lost and the average daily 
wage. From this calculation they concluded 
that the amount saved was very nearly 160.4 
million rupees or $23.3 million (Rao, Rao, and 
Bhombore 1956). D. K. Viswanathan (1958), 
who played a major role in directing India’s 
malaria-eradication program, conducted a 
similar calculation to estimate the economic 
benefits of malaria control in Bombay State. 
He concluded that by 1957 malaria control 
had reduced the number of cases of malaria 
by 40 to 60 million. He then calculated: “As-
suming that about 50 per cent of the cases of 
malaria which have been saved are amongst 
wage earners, and that each attack of malaria 
causes six days of lost wage earning capacity 
in the whole years taking the primary attack 
and relapses into account, and assuming the 
minimal daily wage is Rs. 2 per head, the total 
financial gain on account of a saving of 40 mil-
lion cases in the country comes to 240 million 
rupees.“ In addition, using the same figure of 
25 percent employed by Celli, Howard, Sin-
ton, and others, including Cato the elder, to 
estimate the loss of labor efficiency caused by 
malaria, Viswanathan concluded that the total 
savings to Bombay State due to malaria con-
trol was 2 billion rupees or about $400 million 


at the prevailing prices. A. K. Chakrabarti 
(1954) described the impact of malaria control 
on food production and development in the 
Terai district of Uttar Pradesh in India. 


10 They may become “costs for society“ 
where the drugs and medical services are not 
available locally, but must be imported from 
outside the country. This condition applies to 
many African countries today. 


11 The economic simulation, which Bar-
low ran to measure the relative growth rates 
with and without eradication, only included 
data from 1947 to 1955. 


12 Among demographers attempting to 
measure the impact of eradication on popula-
tion growth in Sri Lanka, Newman estimated 
that 42 percent of the decline in mortality be-
tween 1946 and 1950 was due to DDT spray-
ing, which was considerably higher than the 
estimates of later studies. Frederiksen (1962) 
put the figure at 19 percent, Gray (1974) at 
23 percent, and Langford (1996) at 16 per-
cent. Lower estimates would have reduced 
the negative effects of eradication-induced 
population growth on per capita income. This 
would presumably have delayed or prevented 
non-eradication economic growth from ex-
ceeding growth with eradication in Barlow’s 
comparison.


13 Cohn, an economist for the Office of 
Policy Development and Analysis at USAID, 
was part of an in-depth evaluation of the In-
dian National Malaria Eradication program.


14 In reviewing calculations of man-days 
lost, Cohn noted: “…no evidence is presented 
to show that the ‘lost’ time would have been 
productively employed” (Cohn 1973: 1094). 
Regarding increases in agricultural output, he 
pointed out that there had been no attempt 
to measure the percentage of improvement 
caused by a reduction in morbidity as opposed 
to other inputs, such as improved technolo-
gies. Finally, he argued that the development 
of lands previously avoided because of malaria 
entailed costs that needed to be deducted from 
the value of increased production. Referring 
to the agricultural reclamation of the Terai 
district of Uttar Pradesh, India, described by 
Chakrabarti as evidence of the economic 
benefits of malaria eradication, Cohn noted 
that the elimination of malaria was a neces-
sary but not a sufficient cause: “…investment 
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which would not otherwise have been under-
taken was then made in land clearance, road 
construction, the laying on of irrigation, farm 
equipment, dwellings, etc. Resources used for 
these purposes (with some exceptions) are not 
free; they could have been used elsewhere and 
must be assigned a cost consistent with their 
most productive alternative use, or opportu-
nity cost” (ibid.).


15 In addition, WHO’s malaria advisory 
staff decreased from 444 to 155 and UNICEF’s 
staff dropped from 115 to 37 between 1967 
and 1977 (Packard 2007: 174).


16 In the early 1950s, P.C. Garnham, 
Bagster Wilson and N.H. Swellengrebel had 
argued against the expansion of malaria con-
trol to hyperendemic areas of Africa because 
it would undermine acquired immunity that 
protected adults from the worst effects of ma-
laria (Packard 2007: 288).


17 It is unclear how the authors calcu-
lated their estimates of the cost of sickness, 
since they do not indicate what figures they 
are employing to estimate the amount of labor 
lost due to disease or premature death, or the 
value they are attaching to labor.


18 The authors do not specify the meth-
ods used to derive these figures. For example, 
while we are told that adult time lost is as-
sumed to be 100 percent of the duration of 
the illness time of adult cases plus 30 percent 
of the duration of illness of child cases, we are 
not told how the values for time lost were ar-
rived at. For the case of Mayo-Kebbi District, 
Chad, in 1987, the reader is referred to a sur-
vey conducted for an unpublished paper.


19 In addition, the value of household 
labor devoted to caring for the sick needs to be 
included in any assessment of labor losses due 
to malaria. Few attempts have been made to 
calculate the economic value of these losses. 
(Attanayake, Fox-Ruxby, and Mills 2000) 
Reciprocal labor arrangements designed to 
smooth out consumption among households 


faced with recurrent labor losses due to illness 
may curtail savings and investment by indi-
vidual households. The cumulative effect of 
this on development has not been adequately 
studied (Rosenzweig and Stark 1989; Rosen-
zweig and Wolpin 1993).


20 Distinguishing between different types 
of colonies and the kinds of institutions they 
produced is a central part of the analyses of 
economists who are critical of Sachs’s empha-
sis on the role of geography/climate/disease in 
shaping development (Acemoglu, Johnson, 
and Robinson 2001; Rodrik, Subramanian, 
and Trebbi 2004).


21 Part of the answer to this question 
is simply that economists, for the most part, 
have not debated Sachs’s work on this topic. 
A search of the Social Sciences Citation Index 
references to Gallup and Sachs’s 2001 article 
turned up 113 references, five in economics 
or development journals. Two of these five 
cite Gallup and Sachs’s conclusions, but do 
not assess them. A search of the 2002 Nature 
article turned up 325 citations. Again only 5 
of these occurred in economics or develop-
ment journals and only one of these engaged 
in any discussion of the merits of the authors’ 
arguments. Most health economists appear 
to be more interested in measuring the mi-
croeconomic costs of malaria for individuals 
and households (see for example: Deressa, 
Hailemariam, and Ali 2007; Chuma, Thiede 
et al. 2006; Ettling et al. 1994) or in determin-
ing the relative value, or cost–benefit ratio, of 
specific interventions. (Chanda, Masiye, et 
al. 2007; Conteh, Sharp et al. 2004; Worrall, 
Rietveld et al. 2004; Goodman, Coleman, and 
Mills 2001). This is hardly surprising given the 
difficulties inherent in making larger claims 
about the economic burden of malaria. For 
a more general critique of efforts to measure 
the global burden of disease and advocacy 
of examining the relative cost-effectiveness 
of particular health interventions see Shiell, 
Gerard, and Donaldson 1987.
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