Table 3. Estimated Direct Cost of Breast Milk Substitutes in Urban and Rural Areas—PROFILES Bangladesh Application

Scenario Item 1993 1994 1995 1996 1997 1998 1999 2000
Urban population as % of total 18.3 18.9 19.5 20.2 20.9 215 22.2 229
A. Current Trends National production (million liters) 1,290 1,270 1,257 1,259 1,283 1,310 1,352 1,376
Continue
Value of national production
(million $) 431 426 424 427 437 451 466 476
B. Improved National production (million fiters) 1,290 1,277 1,272 1,281 1,315 1,359 1,406 1,443
Nutrition
Value of national production
{million $) - 431 431 435 443 461 483 506 526
e : 4
Improved‘Nutrition minus One-year difference in value
Current Trends Continue (million $) NA 5 11 16 24 32 40 50
Cumulative difference (million $) NA 5 16 32 56 88 128 178

Note: The calculation in this table attempts to answer the question: What would it be worth, in terms of the market value of breast milk, if urban mothers in Bangladesh had the same breastfeeding
practices as rural mothers? To answer the question, two different scenarios are explored: in “Current Trends Continue,” the volume of breast milk produced by the average urban mother is assumed
to deteriorate linearly from 90% of the volume produced by the average rural mother in 1993 to 80% in the year 2000, whereas in “Improved Nutrition” the volume produced by the average urban mother
is assumed to increase linearly from 90% of the volume produced by the average rurai mother in 1993, when a hypothesized nutrition improvement program is assumed to start, to 100% in 2000. The
comparison of urban and rural mothers assumes a similar age distribution of children. Each year the volume of breast milk produced in rural and in urban areas is estimated by using the procedure in
Table 2. Breast milk is valued at the 1993 market price of its most frequent substitute, assumed to be cow’s milk in rural areas (valued at $0.25 per liter) and powdered formula in urban areas (valued
at $0.75 per liter). Under “Current Trends Continue,” urban mothers account for 19% of the volume and 42% of the value of all breast milk produced nationally in 2000, while under “Improved Nutrition”
urban mothers account for 23% of the volume and 47% of the value of all breast milk produced in 2000.
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Figure 6.
Stunting Reduces Productivity
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1% decrease in height = 1.4% decrease in productivity
Source: Haddad & Bouis, 1990
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Note: Thisslide, used in Zambia and elsewhere, portrays the connection between stunting in childhood and reduced
productivity during adulthood. In a seminal study in the Philippines, Haddad and Bouis (1990) found a linear
relationship between physical stature and productivity of adult laborers, and in Guatemala, Rivera found that
stunting in childhood from protein-energy malnutrition continued into adulthood, yielding adults of short stature
(Rivera et al. 1995).

Worker Productivity Models

PROFILES contains several consequence models that relate nutritional conditions to worker productivity.
In some, future productivity losses occur as a result of permanent damage due to nutritional insults early
in life; in others, current productivity of adult workers is reduced by temporary effects of current mal-
nutrition; in still others, productivity losses are due to the death of a potential worker. Examples of
permanent damage in childhood that cause later losses in productivity include mental deficiencies due to
iodine deficiency during pregnancy, vision impairment due to vitamin A deficiency, and stunting (see
figure 6). Alternatively, iron deficiency anemia is an example of a nutritional condition that causes
current productivity losses in adult workers.

Future productivity losses due to protein-energy malnutrition in early childhood illustrate many features
of the worker productivity consequence models. Evidence for the relationship between protein-energy
malnutrition and productivity comes from an extensive literature, reviewed recently by Martorell (1996),
that spans several fields, including nutrition, physiology, economics, and history. In a controlled child
feeding trial in Guatemala, children who received a high-protein, high-energy supplement had better
growth than children who received a low-energy drink. They maintained this growth advantage
throughout adolescence and young adulthood (Rivera et al. 1995) and performed better on physical
capacity tests (Haas et al. 1995). The economic historian Robert Fogey received a Nobel Prize in 1993,
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partly for his work demonstrating that about 30 percent of the rise in productivity in Europe in the last
two centuries was directly due to improvements in nutrition. The underlying mechanism for the
relationship between nutrition and productivity is not well understood, but it may be due as much to
effects on internal organ systems and physiological functions as to size alone, with height serving as a
marker for the less visible effects.

The consistency of this evidence from diverse sources is convincing, but not enough rigorous studies that
quantify this effect have been done to support a meta-analysis. One of the best studies was carried out in
the Philippines, where the wages earned by sugarcane workers were higher by 1.38 percent for every

1 percent increase in their height (Haddad and Bois 1991). This finding was used in many of the appli-
cations of PROFILES to estimate potential labor productivity gains from reduced child stunting,
including those in Zambia (see figures 6 and 7) and the Philippines (see table 4).

In Table 4, Haddad and Bouis’s finding is applied only to adults who suffered moderate and severe
stunting during childhood, although the finding is also applicable to mild stunting; the calculations

assume that absolute height deficits in childhood (at 2 years of age) are maintained into adulthood,

recognizing that although there may be limited potential for catch-up growth, in practice this rarely
occurs. The future lifetime earnings of the stunted children are discounted back to the present, after
adjusting for normal mortality, unemployment, and lower productivity.?

Figure 7.
Zambia per Child Productivity Estimation

Zambia Per Child Productivity Estimation

Annual Years of Lifetime
Productivity Labor Productivity
% ®
normal | 336 x 50 = 16,800

stunted| 314 x 50 15,700

$1,100
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Note: This simple calculation compares lifetime productivity, as measured by
wages, of stunted and normal individuals in Zambia based on the Haddad and
Bouis (1990) study and the magnitude of the stunting in Zambian children. To
simplify the presentation, this slide does not bother to discount future wages
back to the present, although PROFILES does this before presenting final
estimates. Potential productivity gains for the country as a whole also adjust for
unemployment and age-specific survival probabilities.







