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The link between good health and economic prosperity is well established and 
can be detected in numerous measures, such as increased income, wages, 
efficiency, and productivity. While the link can readily be seen in descriptive 

statistics, it is another matter to disentangle the precise nature of the connection. 
It is likely that causality runs in both directions, and both health and prosperity 
clearly are affected by numerous other variables.

A similar observation can be made for the link between health and increases 
in agricultural productivity. This chapter seeks to address a fundamental ques-
tion: Does better health lead to higher rates of agricultural growth? Likely, yes, as 
a healthier farmer and farm household can devote more resources to farming. It is 
also likely that the household’s greater productivity leads to higher levels of health 
because, among other things, the healthy farm family may achieve greater income 
and therefore be able to purchase more and better healthcare, which would lead 
to even higher productivity and so on, in a virtuous circle that also includes many 
other inputs and effects.

Despite the number of studies focusing on the links between health status 
and economic outcomes, very few focus on the contribution of improvements in 
health to agricultural growth. Given the need for long-term research and the paucity 
of high-quality data on the agricultural sector for most countries, this is largely 
unavoidable. This chapter reviews the literature related to health, healthcare, and 
agricultural productivity in an effort to identify such gaps. At both micro- and 
macro-levels, the literature does not provide a clear-cut answer to the chapter’s 
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fundamental question: Do health investments improve agricultural productivity? 
Filling in the knowledge gaps could lead to more effective policy and interventions.

Linking Health, Healthcare, and Agricultural Outcomes
Statistics on various health input measures in Sub-Saharan Africa demonstrate a 
positive relationship between these measures and levels of agricultural value-added. 
The prevalence of child stunting, prevalence of underweight children, percentage 
of overall households with improved sanitation, and percentage of rural households 
with improved sanitation demonstrate a distinct connection between higher levels 
of agricultural value-added and better health status or health-system measures. This 
type of simple descriptive statistical relationship motivates much of the interest in 
exploring the link between health inputs and agricultural productivity. It is of policy 
relevance to know, for example, if a higher physician-to-person ratio in an area leads 
to better healthcare, if that care leads to better health, and if that improvement in 
health directly increases farmers’ productivity.

That income and health are interrelated is beyond question. Higher-income 
countries have better health, and, as incomes grow across populations, their overall 
health improves. It is also widely known that agricultural productivity has histori-
cally played an essential role in economic development. Increases in productivity 
in the agriculture sector release resources (primarily labor and low-cost food) for 
use in the nascent industrial sector. Some researchers have argued that education 
has a greater causal impact on agricultural productivity than does health (Huffman 
and Orazem 2007). Nonetheless, this process of economic development has always 
been accompanied by improved health.

There are important questions to be addressed by policymakers, practitioners, 
funders, and other stakeholders. What are the direction and amplitude of the rela-
tionships among healthcare, health status, and productivity? What other variables 
are at play in the relationship between productivity and health? Empirical findings 
on the relationship between health conditions and wages, profit, or income are at 
best difficult to generalize (see Table 1 for a summary of coefficients reported in 
the literature). The review of empirical findings on the link between health and 
agriculture at the microlevel reveals a rather heterogeneous body of literature. Many 
researchers use health indicators that actually combine health and nutrition factors 
(such as caloric intake and BMI), and as a result the studies do not strictly provide 
evidence on the relationship between health and performance indicators. Many of 
the studies do not take account of the two-way causality between health and per-
formance indicators, likely yielding biased estimates and inaccurate test statistics. 
Simple answers do not present themselves; stakeholders who ignore the complexity 
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TABLE 1  Summary of studies with estimated coefficients linking health to 
agricultural productivity

Study author(s) health variables
Estimated 
coefficients

agricultural 
productivity variables

Deolalikar (1988) Calorie intakens

Weight-for-height 
Calorie intakens

Weight-for-height
-0.06 (FE)
0.07 (FE)ns 
 0.66 (FE)
 1.32 (FE)

Market Wages
Farm Output
Market Wages
Farm Output

Kim et al. (1997) Onchocercal Skin 
disease (OSD): binary 
variable (0 and 1)

i) Severe OSD
-0.159 (All)
-0.136 (Age 15-35)
ii) No OSD
0.185 (All)
-0.936 (Age 15-35)

Daily Wages

Behrman et al. (1997) Calorie intake i) <1.5 acres
0.34
ii) >=1.5 acres
0.22

Income

Croppenstedt and Muller 
(2000)

Body Mass Index (BMI) 2.7 (All)ns

3.0 (Males)
2.2 (All)ns

3.6 (Males)
3.0 (Males)

Wages

Strauss (1986) Calorie intake 0.33 Output

Ayalew (2003) Calorie intake 1.47 (IV)
0.55 (FE)
0.21 (RE)ns

Wages

Audibert and Etard (2003) Schistosomiasis 
treatment: binary (0 
and 1)

difference between the 
two groups because 
of treatment: 0.07 Kg/
ha (Paddy) 0.26 Kg/ha/
person-day

Yield

Fox et al. (2004) HIV/AIDS infection: 
binary (0 and 1)

7.1 kg less tea leaf per 
plucking day

Productivity

Notes: ns = not significant; FE = fixed effects; RE = random effects; IV = instrumental variables estimator.
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of these interrelationships put the effectiveness of their programs and projects—not 
to mention the improvement of farmers’ well-being—at risk.

Distinguishing between Health and Healthcare
The most obvious problem in addressing the impact of healthcare on agricultural 
development is the divide between health and healthcare. There are many poten-
tial indicators of health, and they may have different effects on productivity. Since 
healthcare spending is only one of the factors that drive healthcare outcomes, such 
as mortality, it is impetuous to assume that healthcare spending will always increase 
agricultural productivity.

The evidence at the country and global level is mixed at best and, in some 
cases, suggests that healthcare interventions have no impact on income, much less 
on agricultural productivity. But these results may reflect limitations in research 
methods and the difficulties in dealing with an enormous array of variables. The 
evidence from some micro-level studies suggests that inexpensive health interven-
tions can have a very large impact on labor productivity.

In the poorest countries, there is little debate about the role of public expen-
diture in health. In some poor countries, for example, incomes are so low that the 
cost to families of malaria prevention exceeds the benefit. Evidence suggests the 
existence of two groups of countries: those experiencing high incomes and high 
prevention and those experiencing low incomes and low prevention. The latter 
group is generally considered good ground for outside intervention.

Disentangling an Array of Health-Related Variables
The importance of health in promoting economic development has been forcefully 
stated by the World Health Organization’s Commission on Macroeconomics and 
Health (Sachs 2001). However, economists and development policy analysts debate 
the commission’s contentions and evidence, and the overall evidence of the impact 
of poor health on economic development appears to be mixed. Studies that attempt 
to explain intercountry differences in economic growth and productivity rates, for 
instance, have suggested that education, trade openness, savings, inflation, and the 
initial level of income, rather than health, are the key explanatory variables.

Studies from India and China suggest that healthcare expenditures had no 
impact on rural gross domestic product (GDP), agricultural GDP, or rural pov-
erty (Fan, Hazell, and Thorat 2000; Zhang and Fan 2004). On the other hand, 
expenditures on roads, education, and agricultural research and development had 
strong positive impacts. Thus, while healthcare spending is necessary, it is not suf-
ficient to improve health. Spending, such as investments in facilities, medicines, and 
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doctors, may have little direct payoff if it is not associated with improvements in 
education or transportation. (Direct spending on health, such as vaccinations or iron 
supplements, might work independent of infrastructure.) However, investments in 
transportation or education by themselves would not lead to improvements in health 
either. Such investments—usually motivated by reasons other than health—will 
improve health when they are complemented by investments in facilities and doc-
tors. The fact that these investments are tied to each other makes it difficult to 
measure the direct impact of health investments.

There is every reason to believe that spending on roads directly increases the 
value of existing public health facilities. In parts of rural Tanzania, improvements 
in roads have had a larger impact on healthcare access than improvements in health 
facilities because travel costs were one of the major impediments to access (Klemick, 
Leonard, and Masatu 2009). Based on several indicators, villages in Indonesia, the 
Philippines, and Sri Lanka participating in rural roads projects reported better 
access to health services compared with nonproject villages (Hettige 2006). Travel 
time to health services was three times lower in areas with project sites, and, since 
household members were more likely to travel to medical facilities by bicycle, car, 
or bus than by foot, improved roads were of great importance. Households in 
nonproject villages were twice as likely to use traditional healers or stay home dur-
ing a medical emergency. Similar relationships between rural infrastructure and 
healthcare access have been found in Morocco, Vietnam, and elsewhere.

Choosing Effective Investments
The positive relationship between health and agricultural productivity does not 
occur in isolation. Interventions and policies must take into account a wide array 
of variables. That being said, a single, wide-ranging, all-purpose initiative is not 
feasible due to the complexity and shifting nature of interrelationships. A breadth 
of interventions and policies is needed, and greater success will likely be achieved 
when each is undertaken with its potential relationship to the others in mind.

Focused, inexpensive micro-level health interventions are known to have an impact. 
The evidence from some micro-level studies suggests that inexpensive health inter-
ventions can have a very large impact on labor productivity. One study followed 
Indonesian rubber workers who were given 100 milligrams of iron per day for 
60 days. Not only did their work effort improve during the intervention, but the 
increased earnings and nutritional intake enabled them to permanently increase 
their caloric intake, blood iron levels, and income. This is a remarkable transforma-
tion for an intervention with almost no cost (Basta et al. 1979).

Coordinated healthcare education programs and infrastructure projects hold 
promise. It may seem self-evident that the coordination of various public and 
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private initiatives yields more effective results in numerous areas, but projects often 
remain “siloed” in their respective sectors. The challenge here is administrative and 
bureaucratic. Capacity building in collaborative planning and implementation may 
hold promise.

Improved health during childhood can have a lasting impact on the level and rate 
of depreciation of human capital. Healthy children have better cognitive abilities 
and grow into taller and generally healthier adults. In particular, there is strong 
evidence that economic growth in early industrialized countries was associated with 
significantly increased caloric intake, which produced greater height and body mass 
index (Fogel 2004a, 2004b). In addition, healthy children learn more in school 
and are more likely to stay in school. Similarly, a study of Guatemalan boys who 
participated in a randomized nutrition intervention from conception through their 
first two years of life showed that they earned wages as adults that were 50 percent 
higher than those of nonparticipants (Hoddinott et al. 2008).

Concluding Remarks
The literature at both macro- and micro-levels presents some significant gaps. More 
research is needed to understand consumer perceptions and determinants of health 
production. Benchmarking the productivity effects of health by various health 
instruments, such as prevention (for example, immunization and screening); health 
protection (for example, water sanitation and precautions against specific diseases); 
and positive health education (for example, training farmers in the use of pesticides) 
represents a policy-relevant research agenda. What specific crops or groups of crops 
yield the highest productivity impact from health investments? Research-based 
responses to this and similar questions should help improve policy interventions.

If the poorest countries follow the development path of most industrialized 
economies, it is likely that increases in agricultural productivity will precede those 
of nonagricultural sectors. It would therefore be relevant to study the impact of 
health on agricultural productivity by looking for evidence that certain investments 
in health lead directly to increases in productivity. Such studies should provide 
microlevel evidence that specific investments in health can improve agricultural 
performance at the household level and therefore help spark agricultural produc-
tivity growth.
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