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For (62)                                           
 

Sum of absolute residuals              
Range variable for plotting the Lorenz curves                
Modified Lorenz curve                    

Calculation of Gini coefficient      
          

  

 
Implied-inequality-index 
 
Most inequality indices concentrate on statistical aspect of the distribution of income.  That is they 
generally analyze the distribution without inferring about the amount of fund needed to correct income 
inequality. In this section we will introduce an inequality index which shows how much money should be 
transferred from upper income group to the lower group to achieve the desired distribution of income.   
 
Suppose there is a personal income υ at which half of the total income of the population belongs to those 
who have less than υ and the other half of the income belongs to those who have higher income than υ. 
That is: 
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On the other hand: 
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According to (31) this is a point on Lorenz curve with the following ordered pair: 
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Thus we define implied-inequality-index (iii) as ∫ ∞−

v
dwwwf )(  when υ satisfies (83). That is, 
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To find (iii), (85) should be solved for υ and its value be replaced in (88). As (iii) approaches ½, 
distribution becomes more symmetric. If (iii) = 1, distribution is fully skewed to the right indicating full 
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inequality and as (iii) tends to 0, distribution tends to skew to the left. The values of (iii) less than ½ 
however have no economic implication for income distribution. 

 
Let us define the cost of equalization as  

C= [(iii)-½]×N×μ                                                                                                     (89) 
 

The above expression means that to equalize the distribution of income without changing the average 
income, $ C should be transferred from higher income earner to lower income earner, where N and μ are 
the population size and average income of the society. 

 
We may normalize this index by dividing the equalization cost by total income and find an inter-societies 
comparable index. That is: 

Relative cost of equalization = θ = { [(iii)-½ ×] N×μ }/( N×μ) = [(iii)-½]                    (90) 
 

Numerical Example 
 
To illustrate, the following table of income distribution for a hypothetical society is used. Consider a 
community of 400 households with total income of $ 2000. Where 280 household receive $1000. And the 
other 120 earn the remaining $1000. That is the bottom 70% of the population earns 50% of society’s 
income.  

 
N = 400 
μ = 2000/400=5,       μ upper   = 1000/120 = 8.33,       μ lower   = 1000/280 = 3.57 
(iii)= 0.7 and 
C = (0.7-0.5) × 400×5= $400 

 
That is, if we collect total tax of $ 400 from the top 30% of the population and transfers it to the lower 
70% of the income earners, the average income of both groups will be the same: 

 
(1000+400)/280 == (1000-400)/ 120 = 5 
And the relative cost is, 
θ = 0.7-0.5 = 0.2  
 
That is the cost of such equalization is 20% of the total            
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CONCLUSION 
 
To have a better understanding about the quality of life in a region, it is not enough to know the area’s per 
capita income.  The welfare and the status of standard of living depends on how fairly and equally income 
is distributed across the population. 
 
Economic literature provides different ways to measure income inequality.  While there are alternative 
methods, there is no best way to calculate the inequality index.  In this paper we have designed a model to 
estimate the Lorenz Curve in a very simple way and find a least costly implied compensation index for 
reduction of the degree of poverty.  We show how to use the Census data (i.e. the average income and the 
median) to measure the distribution of income.  Using our calculated implied-inequality index we may 
redistribute a percentage of wealth to the lower income group and thereby increase social equity.  
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ABSTRACT 

 
The study attempted to measure the impact of infrastructure support – specifically, road and irrigation - 
on the technical efficiency of rice production in Mindanao using pooled time-series and cross-section 
data from 1991 to 2005.  The study made use of the estimates of Pate (2006) on the technical efficiency of 
rice production using stochastic frontier approach with a balanced panel data of 15 regions in the 
Philippines from period 1991-2002.  Secondary data on irrigation from the National Irrigation 
Administration and on road from the Department of Public Works and Highways were used for the 
analysis.  Results showed that Mindanao has a comparative disadvantage in rice production as reflected 
in the costs and returns of rice production among Mindanao regions.  Such comparative disadvantage 
was traced from the sluggish pace of road and irrigation development. Thus, it is recommended that the 
Department of Public Works and Highways must prioritize the pavement of roads given their crucial role 
in improving technical efficiency of rice production in Mindanao.  It is also recommended that the 
Department of Agriculture, through the National Irrigation Administration, must fast-track the 
construction of additional small-scale irrigation systems to allow farmers a greater degree of control 
over their irrigation water. 
 
INTRODUCTION 
 
Background of the Study 
 
The high relative importance of rice as a commodity is traceable to its linkage with the poor.  Roughly, 
three-quarters of a billion of the world’s poorest people depend on rice.  For the hundreds of millions of 
the world’s poorest people, rice is the only thing between them and starvation. Since rice is a major factor 
in the food equation, the accessibility and affordability of rice production have a major implication to 
hunger and nutrient deficiencies.  The world’s poorest regions, however, are in areas with low 
productivity and high prices due to drought, flooding, and soil salinity, which are common characteristics 
of rainfed systems. Rainfed areas coincide, to a large extent, with regions of severe and extensive poverty, 
where rice is the principal source of staple food, employment and income for the rural population.  Poor 
people in these areas lack the capacity to acquire food, even at low prices, because of low yields and 
limited employment elsewhere (IRRI, 2006).   
 
Mindanao is an economy where the majority of its population depends on agriculture for food and 
livelihood.  It is an area plagued with incidence of hunger and poverty, which are mainly caused by 
stagnating agricultural productivity and relatively high prices of food.  Since rice is the island’s major 
staple food especially among the poor, its level of production and price have serious implications to their 
welfare.  In 2006,  rice yields in Mindanao averaged 3.09 tons per hectare while Indonesia and Vietnam 
achieved higher yields of 4.5 tons per hectare and 4.8 tons per hectare, respectively (World Bank, 2007).   
 
Such status of rice production in Mindanao explains the inability of the Philippines to be self-sufficient in 
rice production.  Rice consumption in the Philippines has been consistently greater than production.  Rice 
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self-sufficiency, where production at least equals consumption, is yet to be achieved for a sustained 
period of time in the country.  Over the last 5 years, domestic production has met around 90 percent of the 
consumption requirement and the gap between consumption requirements and domestic production has 
been rising.  Imports, therefore, increasingly make up the shortfall.  The Philippines was the world’s 
largest importer of rice in 2005 and 2006, and the number one customer of Vietnam’s low quality rice 
exports (World Bank, 2007).   
 
Rice production costs in the country are high.  It costs US$96 to produce one ton of rice in the Philippines 
compared to US$59 per ton in Thailand and US$74 per ton in Vietnam (World Bank, 2007).  
 
In Mindanao, rice production costs are even higher.  The island posted the largest cash costs, non-cash 
costs and imputed costs of rice production in irrigated areas from 1991 to 2002.    The average costs of 
seeds/planting materials, pesticides, hired labor and total rentals were highest in Mindanao from 1991 to 
2002. 
 
Among the factors contributing to the worsening level of efficiency of rice production in Mindanao are 
infrastructure bottlenecks.  Infrastructure bottlenecks have been identified by World Bank (2007) as 
among the main causes of rising costs of production.  As of July 2007, national road development in 
Mindanao reached only 63%, the slowest among the major island groups.  Such dismal state is also 
reflected in the irrigation sector.  Mindanao’s irrigation development has been sluggish in the past 5 years 
relative to those in Luzon and Visayas.  As of 2006, irrigation development in Mindanao registered at 
31%, the slowest among the three island groups.  Irrigation development in Luzon and Visayas registered 
at 53% and 48%, respectively.  Such sluggish pace of irrigation development in Mindanao explains the 
inability to produce higher yield per hectare, resulting in lower efficiency level (NIA, 2007).  
 
Significance of the Study 
 
Poverty, hunger and malnutrition remain to be at unacceptable levels in most areas in Mindanao. These 
problems are traceable to the lack of accessibility and affordability of food in the said island. As stated 
earlier, rice is a major factor in the food equation, especially to the poor in the rural areas. The price of 
rice, however, is relatively higher compared with the prices of the neighboring economies due to high cost 
of production and distribution. Sluggish road and irrigation development and inefficient irrigation systems 
have been identified as the factors contributing to high costs of rice production in Mindanao. 
 
This study would provide inputs to policymakers on the critical link between road and irrigation 
development and efficiency in rice production. Discussions would be focused on the policy directions 
required to augment the state of technical efficiency of rice production through infrastructure support. 
 
Objectives of the Study 
 
The main objective of the study was to measure the impact of road and irrigation development on the 
technical efficiency of rice production in Mindanao.  Specifically, the study aimed to do the following: (1) 
assess the levels of road development from 1991 to 2005 and irrigation development in Mindanao from 
1991 to 2006; (2) examine the costs and returns of rice production in Mindanao from 1991 to 2002; and, 
(3) provide policy reforms related to road and irrigation development in order to augment the level of 
technical efficiency in rice production in Mindanao. 
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REVIEW OF RELATED LITERATURE 
 
Efficiency of Rice Production in Mindanao 
 
Pate (2006) measured the technical efficiency of irrigated and rainfed rice production using stochastic 
frontier approach with a balanced panel data of  15 regions in the Philippines from period 1991-2002 in 
his study entitled, “Philippine Rice Production Efficiency: A Stochastic Frontier Approach”.  The said 
study also measured the adequacy of different estimation methods to find a more accurate model to 
represent irrigated and rainfed rice production of the regions in the Philippines.  It made use of data on 
various inputs such as land area of rice production, quantity of fertilizer applied in kilogram of nutrients, 
cost of labor, cost of seeds/planting materials in pesos, cost of crop protection products, cost of other 
miscellaneous inputs, year of observation, dummy for severe drought due to El Nino phenomenon and 
dummy for tropical cyclone passage.  The stochastic frontier production functions and technical 
efficiency models were jointly estimated by the maximum such as m-likelihood method and the least 
squares method.  Results of the study showed that about 75.56% of the technical efficiencies for irrigated 
regions clustered around 0.901 to 1.00 while for the rainfed regions, about 51.11% of the technical 
efficiencies clustered around 0.901 to 0.950.  Moreover, the mean technical efficiency of irrigated rice-
producing regions revealed that the Caraga, Cagayan Valley and Northern Mindanao regions were 
considered to be the most efficient while in rainfed rice production, Ilocos region, Central Luzon and 
Southern Mindanao were considered to be the most efficient.  
 
Philippine Agriculture Public Expenditure 
 
In the technical working paper prepared by World  Bank (2007) entitled “Philippines: Agriculture Public 
Expenditure Review”, the allocation of public expenditures by the Department of Agriculture – which is a 
policy bias toward traditional commodities, mainly the policy supporting rice self-sufficiency – resulted 
in welfare costs which were estimated to reach PhP 68 billion per year or 1.6 percent of GDP during 
2000-2005 and such costs are expected to keep rising if the current policy on rice self-sufficiency 
continues.  It was also stated in the said technical working paper that the poorest members of the rural 
community such as small rice farmers, non-rice farmers, marginal fishers, upland dwellers, and landless 
laborers, as well as the urban poor, bear the costs of the high rice prices that result from the current rice 
policy.  The paper recommends that there be a reallocation of agricultural budget expenditures in order to 
produce greater effects with a reform in the policy of rice self-sufficiency.  Production support should be 
phased out since it is economically not viable and is fiscally expensive.  The paper also recommends that 
there be an increase in the sustainability of investments in irrigation.  It was emphasized in the paper that 
public expenditure should be directed to rehabilitation of existing gravity irrigation systems while the 
expansion should be into new irrigated areas through the support of small-scale irrigation systems. 
 
THEORETICAL FRAMEWORK 

 
Efficiency of Philippine Rice Production 
 
The relationship between fertilizers and the volume of rice production is conceivably the most common of 
the various hypotheses tested.  It is the most important intermediate input in terms of contribution to 
output across environments and seasons (Serrano et al., 1995).  Fertilizer, together with high-yielding rice 
varieties and good irrigation management, was a major factor that contributed to the success of the Green 
Revolution in the 1970s and 1980s. 
 
A major source of increase in rice yield in the past was government investment in irrigation, flood control 
and drainage that converted rainfed into irrigated ecosystems to facilitate the adoption of modern rice 
varieties and improved farming practices (Holecz et al, 2000).  At present, it is also important to improve 
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maintenance of existing systems to prevent further deterioration.  Theoretically, the potential for further 
increase in rice yield through this source is still large, as only 55% of the Asian rice land is irrigated.  The 
scope for further conversion of rainfed into irrigated ecosystems is, however, becoming limited. 
 
Several studies have proven that the higher the level of irrigation investment, the better is the yield.  
Despite technological breakthrough in rice research, farm yield levels are still way below their maximum 
potential due to biological, physical, socio-economic and policy constraints (Sebastian et al., 1998).  
Some constraints to improving productivity include low soil fertility, pest and disease damage, 
competition from weeds, drought in rainfed ecosystem, flooding, soil acidity, poor infrastructure, poor 
availability and high cost of inputs, low and fluctuating rice prices and poor extension services (BCI, 
2002).  Socio-economic constraints are composed of farmers’ limited management capabilities to make 
correct decisions to increase their yield levels and the unfavorable policy environments which inhibit 
them from fully optimizing their decision making process.  The relatively low fertilizer use and proper 
timing of application, accompanied by poor cultural management practices are major sources of 
inefficiency in rice production (Sebastian et al, 1998). 
 
Poverty Trap of Rice Farmers 
 
In the “poverty islands” in rural areas, agroecosystems tend to have poor soil and difficult terrain, with 
low resilience to drought, natural disasters, and changes in climate.  As a result, farmers can be trapped in 
a vicious cycle of poverty.   Such areas are extensive.  For instance, it is thought that up to 10 million 
hectares of land could be affected by salinity.  The tens of millions of hectares of rainfed lowlands of 
South and Southeast Asia and Africa are characterized by drought and, almost paradoxically, flooding and 
submergence.  The uplands in Asia, where rice is the major food crop, extend for about 15 million 
hectares, with about 50 million people directly dependent on them (IRRI, 2006). 
 
Changes in farming practices, driven by water and labor shortages, are affecting the agricultural resource 
base.  In rainfed areas, farmers’ attempts to ensure food security can result in agricultural activities that 
risk accelerating soil degradation and nutrient leaching that contribute to poor soil health and falling 
productivity – which force farmers into greater poverty.  Or because of unreliable rainfall and stress-
susceptible, nonresponsive traditional varieties, farmers are unable or unwilling to apply inputs that could 
increase productivity (IRRI, 2006). 
 
The physical environment is also changing.  There is less available water, less and less arable land for 
cultivation, more carbon dioxide in the air, and atmospheric   temperatures appear to be rising.  Climate 
change will affect rice crops: higher temperatures will reduce yields, flooding will increase exposure to 
lethal submergence, and drought may well increase in frequency in critical areas.  In Asia, 80 percent of 
freshwater withdrawal is used in agriculture and nearly 80 percent of the water in agriculture is used in 
rice cultivation.  Water is becoming scarcer and more valuable; for example, more than 12 million 
hectares of irrigated rice lands in South Asia are likely to face severe water shortage within 20 years.  
Indeed, continuous rice cultivation is losing its attraction to governments and farmers, where higher-value 
crops can be grown using less water.  The long-term impact of these changes on soil quality, organic 
matter, and greenhouse gas emissions will be large and, disturbingly, its full extent is unknown.  Despite 
the considerable cost of land conversion, a shift of rice farming to less favorable areas has already begun 
in some areas in eastern India, Indonesia, and the Philippines (IRRI, 2006).  
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Figure 1. Transformation from Vicious to Virtuous Circle 

 
 
This figure shows the transformation from vicious to virtuous circle through some interventions at the Entry point.  This was taken from the IRRI 
publication in 2007 entitled “Bringing Hope. Improving Lives”. 
  
Role of Infrastructure Support on the Virtuous Circle 
 
A shift of expenditures to market-related Major Final Outputs (MFO) especially in the necessary public 
goods would increase the positive impact of public expenditures on most farmers and agribusinesses and 
not just rice producers.  Investments in rural roads would be beneficial for farmers as they would reduce 
marketing and rice production costs, allowing rice farmers to generate higher incomes even at lower 
consumer rice prices and allowing non-rice farmers to benefit from public goods such as rural roads 
(World Bank, 2007). 
 
Improved sustainability of irrigation investments might also significantly boost yields while reducing 
production costs per ton of output.  Public investments if focused on the rehabilitation and modernization 
of existing irrigation systems along with transfer of oversight and monitoring responsibilities to irrigator 
associations and the promotion of small-scale irrigation development would bring about high payoffs 
(World Bank, 2007). 
 
The rates of mechanization in the Philippines are still low by international standards.  According to Moya 
and Dawe (2006), a typical combine can finish 1 hectare of rice in 2-4 hours with a rental fee amounting 
to about one-third of what a Filipino farmer spends on harvesting and threshing. 
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CONCEPTUAL FRAMEWORK 
 
Figure. 2  Schematic Description of the Role of Road and Irrigation Development to  

    Efficiency of Rice Production 
 

 
 
 
 
 
 
 
 
 
 
This figure shows the relationship between road and irrigation development and rice system efficiency.  This implies that an increase in road and 
irrigation development results in greater rice system efficiency since road facilitates the transport of inputs and irrigation facilitates access to 
water. 
  
METHODOLOGY 
 
Types and Sources of Data 
 
The study made use of panel data consisting of time-series observations over a period of fifteen years 
(1991-2005), and five cross-sections.  Panel data were used because they permit a rich model 
specification and have more advantages since they allow the researcher to sort out economic effects that 
cannot be distinguished with the use of either cross-section or time series data alone.  Some of the 
advantages are: (1) Panel data provide an increased number of data points, which in turn generate 
additional degrees of freedom; (2) Panel data incorporate information relating to both cross-section, and 
time-series variables, thereby substantially diminishing the omitted-variable problems; (3) Panel data 
eliminate some of the statistical inference problems which may arise from a probable correlation between 
some of the explanatory variable (problems such as multicollinearity, heteroscedasticity and 
autocorrelation) and the extent of under-reporting; (4) Panel data have the ability to control heterogeneity 
and the likely joint endogeneity of some of the explanatory variables and the bias due to under-reporting 
(Gillado, 2006). 
 
Secondary data on road development among Mindanao regions were gathered from the Department of 
Public Works and Highways (DPWH).  Road development was classified into the following:  national 
road development and local road development.  National road development refers to the percentage of 
national roads that were paved. Local road development refers to the percentage of provincial, municipal, 
city, and barangay roads that were paved. 
 
The National Irrigation Administration (NIA) provided the secondary data on irrigation development 
among Mindanao regions.  Irrigation is classified into three types, namely: national irrigation 
development, communal irrigation development, and private irrigation development.  National irrigation 
systems pertain to irrigated areas that reach 1,000 hectares and above and are being managed by the 
National Irrigation Administration.  Communal irrigation systems pertain to irrigated areas that are below 
1,000 hectares and are commonly managed by the irrigators association.  Private irrigation systems 
pertain to irrigated areas that are owned by the private sector. 
 
Estimates of Pate (2006) on technical efficiency of rice production of Mindanao regions from 1991-2002 
were used for the analysis.  For the period 2003 to 2005, estimates were derived using exponential 
smoothing technique. 
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Development 

 
Rice System Efficiency 

 
Facilitate Transport of 

Farm Inputs 
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Road and irrigation were the infrastructures that were used in the analysis. 
 
Variables 
 
The variables considered in the analysis were the following:  technical efficiency of rice production in 
Mindanao; national road development; local road development; national irrigation system development; 
communal irrigation system development; and private irrigation system development. 
 
The study made use of the estimates of Pate (2006) on the technical efficiency of rice production of 
Mindanao regions.  A stochastic frontier production function was applied to a set of panel data for the 
period 1991-2002.  The stochastic frontier production was expressed in logarithmic form as: 
 
ln (QRPit) =    β0 + β1ln(LRPit) + β2ln(QFAit) + β3ln(COLit)  +   β4ln(SPMit) + β5ln(CPPit) +   β6ln(OMIit) + 

β7Yeari +  
                       2    
                      Σ δk(Dummyk) + Vit - Uit                                                                                                                                                                  (1) 
                      k=1 
 
where QRPit is the quantity of rice production in kilograms for the i-th region in the t- th year of 
observation; LRPit represents the land area of rice production (in hectare) for the i-th region in the t-th 
year of observation; QFAit is the  quantity of fertilizer applied in kilograms of nutrients (N:P2:O5:K2O) 
for the i-th region in the t-th year of observation; COLit  represents the cost of labor (in pesos), which 
includes hired labor, operator/family labor and exchange labor for the i-th region in the t-th year of 
observation;SPMit   is the cost of seeds/planting materials (in pesos, cash and non-cash) for the i-th region 
in the t-th year of observation; CPPit  represents the cost of crop protection products (in pesos) for the i-th 
region in the t-th year of observation; OMIit  represents the cost of other miscellaneous inputs in rice 
production (in pesos), which includes machinery/tools and equipment, cost of energy and other expenses 
for the i-th region in the t-th year of observation; Yeari represents the year of observation for the i-th 
region; Dummy1     represents the severe drought dummy variable D1=1 if the observation is from region 
which experienced severe drought due to the El Nino phenomenon in a specific year; 0 otherwise; 
Dummy2 represents the tropical cyclone dummy variable D2=1 if the observation is from region with 1 or 
more tropical cyclone “typhoon” passage per year over its geographical zones; 0 if experienced once 
every 12 years. 
 
The subscripts “i” and “t” refer to the i-th region (i=1,2,3,…..,15) in the t-th period (t=1,2,3,…….,12).  βj, 
where j = 0, 1, 2,……,8 and δk, where k = 1 and 2 are the unknown parameters to be estimated and Vit and 
Uit are the random variables whose distributional properties were defined in earlier sub-section.  The input 
costs are deflated using the regional Consumer Price Index (CPI) with 1994 as the base year (Pate, 2006). 
 
National road development refers to the percentage of national roads that are paved.  Local road 
development refers to the percentage of provincial, municipal, city, and barangay roads that are paved. 
 
National Irrigation System Development refers to the percentage of irrigated areas that are managed by 
the National Irrigation Administration.  National irrigation systems pertain to irrigated areas which 
usually reach more than 1,000 hectares.  Communal Irrigation System Development refers to the 
percentage of irrigated areas that are managed by irrigators’ association.  Communal irrigation systems 
pertain to irrigated areas that are usually less than 1,000 hectares.  Private Irrigation System Development 
refers to the percentage of irrigated areas that are managed by the private sector.   
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Model Specification 
 
The theoretical model of the study is expressed as follows: 

 
TE=f(NRD, LRD, NISD,CISD,PISD)                            (2) 
 
where TE is the technical efficiency of rice production; NRD is the national road development; LRD is 
the local road development; NISD is national irrigation system development; CISD is communal 
irrigation system development; and PISD is private irrigation system development. 

 
The statistical model of the study is the following: 
 
TEit  =    β0it + β1itNRDit  +    β2itLRDit  + β3itNISDit + β4itCISDit +  β5itPISDit +   εit                                    (3) 
 
where βi are the parameters which measure the change in value of dependent variable (technical 
efficiency of rice production) given a unit change in an explanatory variable granting other variables 
constant; and β0 is the value of technical efficiency when all explanatory variables are equal to zero.  In 
many cases, β0 has no clear economic interpretation, but it is almost always included in the model because 
it helps in the overall estimation of the model and in prediction. 
 
Constant Coefficient Model 
 
One of the simplifications of the statistical model presented above which yields what is called as a 
constant coefficient model is: 
 
β0it = β0,   β1it = β1,   β2it = β2,  ………..,     βkit = βk                                                                                                                                    (4) 
 
that is, the parameters of technical efficiency function did not differ across regions and are constant over 
time (note that “i” and “t” subscripts were dropped).  These assumptions mean the general statistical 
model becomes: 

TEit  =    β0 + β1NRDit + β2LRDit + β3NISDit + β4CISDit + β5PISDit + εit                                                   (5) 
 
Before estimating the parameters of the model, there are assumptions concerning the properties of the 
error term.  Since there are cross-section and time-series data, the usual cross-section assumptions 
concerning heteroscedasticity and the usual time-series assumptions concerning serial correlation will be 
considered.  Specifically, the assumptions are: 
 
E (εit) = 0                              (6) 
E (ε2

it) = σi
2                                                                                                                                                 (7) 

    Heteroscedasticity; different variances over cross-sectional units but uniform over time. 
E (εit  εjt) = 0 for i≠j                                                                                                                                    (8) 

Cross-sectional independence; two different cross-sections are independent at same time period. 
εit = ρi εit, t-1 + μit                                                                                                                                         (9) 
    ρ could be different for each cross-sectional unit; εit and μit are correlated. 
E (μit) = 0                                                                                                                                                   (10) 
E (μ2

it) = σui
2                                                                                                                                              (11) 

E (μit  μjt) = 0 for i≠j                                                                                                                                  (12) 
     μit uncorrelated over cross-sections.                                                                                                     (13) 
E (μit  μis) = 0 for t≠s                                                                                                                                 (14) 
     μit uncorrelated over time. 
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E(εit, t-i  μjt) = 0 for all i, j                                                                                                                          (15) 
 
Under these assumptions, the model is known as the Cross-sectionally Heteroscedastic and Timewise 
Autoregressive Model (CHTA).  CHTA under assumptions (6) and (15) can be demonstrated that: 

E (εit  εis)  =   ρi
t-s       σi2   for t≥s                                                                                                 (16) 

and  
 E (εit  εjs) = 0  for i≠j                                                                                                                    (17) 
 
These results, together with assumption (7) and (8), completely describe the variance-covariance 
properties of the εit. 
 
MAJOR FINDINGS 
 
Cost and Returns Analysis of Rice Production in Mindanao 
 
Mindanao registered average gross return for irrigated rice of PhP 22,555.00 per hectare while Luzon 
registered highest at PhP 23,844.00 per hectare, followed by Visayas at PhP 21,361.00 per hectare for the 
period 1991 to 2002. Mindanao’s gross return for irrigated rice was higher as compared to rainfed rice as 
it only registered PhP 14,953.00 per hectare. 
 
The average total cost for irrigated rice in Mindanao for the period 1991-2002 was highest at PhP 
21,533.00 per hectare as compared to Luzon at PhP 19,973.00 and Visayas at PhP 18,037.00. The total 
cost of inputs is composed of three types, namely: cash cost, non-cash cost, and imputed cost. Among 
these three inputs, the average cash cost had the highest contribution at 41% to the total average cost of 
irrigated rice production in Mindanao, followed by the average imputed cost at 29.73% and average non-
cash cost at 29.61%. 
 
Cash cost inputs include seeds/planting materials, fertilizers, pesticides, hired labor, irrigation fee, land 
tax, rentals, fuel and oil, interest payment on crop loan, food and transportation expense. Among all the 
above mentioned average cash cost inputs for the period 1991 to 2002, hired labor contributed the highest 
percentage share accounting for 55% of the total cash cost inputs in Mindanao for irrigated rice. This was 
followed by fertilizers (14%), pesticides (9%) and seeds/planting materials (6%). For rainfed rice, hired 
labor (58%) remained to be the highest contributor to the total cash cost inputs, followed by fertilizers 
(12%), pesticides (10%) and interest payment on crop loan (7%).  
 
Mindanao’s imputed cost for irrigated rice contributed at least 30% to the total cost of rice 
production. It posted an average total imputed cost of PhP 6,660.00 per hectare for the period 1991 to 
2002, while Luzon posted an average of PhP 5,938.00 per hectare and Visayas at PhP 3,849.00 per 
hectare in the same period. Average imputed cost includes operator/family labor, exchange labor, 
depreciation, interest on operating capital and rental value of owned land. The biggest contributor to 
imputed cost was operator/family labor at 41.79%, followed by depreciation at 22.09% and interest 
on operating capital at 16.98%.  
 
Another type of total cost is the non-cash cost input which contributed at least 30% of the total cost of rice 
production and was slightly lower than the imputed cost. Mindanao’s average total non-cash cost 
amounted to PhP 6,083.00 per hectare while Luzon’s was pegged at PhP 5,915.00 and Visayas’s at PhP 
5,761.00. Non-cash cost includes seeds/planting materials, landlord’s share, harvester’s share, thresher’s 
share, hired labor paid in cash, lease rental, irrigation fee, fuel and oil. The biggest contributor to non-cash 
cost was the landlord’s share at 26%, followed by harvester’s share at 23% and thresher’s share at 19%.  
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For net return, Mindanao had an average net return of PhP 1,338.00 from 1991 to 2002, ranking second 
from Visayas with average net return of PhP 3,419.00 and Luzon with negative net return of PhP 304.00. 
Mindanao’s average return above cash cost was at PhP 14,081.00 while Luzon had PhP 15,095.00 and 
Visayas had PhP 14,228.00 for the same period. Mindanao had average return above cash and non-cash 
cost at PhP 7,998.00, the highest among the island groups.  Luzon registered a negative average return 
above cash and non-cash cost at PhP 10,436.00 and Visayas registered an average return above cash and 
non-cash cost at PhP 4,594.00.   

 
Efficiency of Mindanao Rice Production 
 
Technical efficiency is a measure of how the individual farmer transforms the various inputs in rice 
production into a set of output based on a given set of technology and economic indicators. Its value 
ranges from 0 to 1, with 0 as full inefficiency and 1 as full efficiency.  Table 1 shows the mean technical 
efficiency of rice production of Mindanao regions from 1991 to 2002 for irrigated and rainfed areas.  It 
shows that irrigated areas were more efficient in rice production than rainfed areas.  Caraga was most 
efficient in producing irrigated rice, while ARMM was the least efficient.  For rainfed areas, Region XI 
was most efficient, while Region X was the least efficient.  Region XII, the largest producer of rice, 
ranked fifth in terms of efficiency of producing irrigated rice and ranked third in terms of efficiency of 
producing rainfed rice.  The benefits of irrigation were best felt by rice farmers in Zamboanga Peninsula 
as the region posted the largest point difference in technical efficiency between irrigated and rainfed 
areas.   
 
Table 1.  Mean Technical Efficiency of Rice Production, Mindanao Regions, 1991-2002 
 

Region Mean Technical 
Efficiency (Irrigated) 

Mean Technical 
Efficiency (Rainfed) 

Point 
Difference 

Region IX 0.932 0.857 0.075 
Region X 0.942 0.882 0.060 
Region XI 0.934 0.928 0.006 
Region XII 0.928 0.900 0.028 
Caraga 0.945 0.909 0.036 
ARMM 0.921 0.915 0.006 

This table shows the mean technical efficiency of rice production in irrigated and rainfed areas of Mindanao Regions from 1991-2002.  The 
estimates were taken from the paper of Pate (2006) entitled “Philippine Rice Production Efficiency:  A Stochastic Frontier Approach”. 
 
Status of Road Development 
 
Mindanao was consistently lagging behind Luzon and Visayas in terms of road development. From 1991-
2005, its average percentage of national road development was only 48%. For the same period, road 
development for Luzon registered 60% while Visayas was 59%. 

 
At the regional level, Region X had the highest average national road development at 57%. This was 
followed by Region XI (49%), Region IX (47%), Region XII (45%), ARMM (43%) and Caraga Region 
(42%). Figure 11 shows the regional status of road development for the period indicated.  
 
Mindanao’s local road development for the period 1995-2005 registered only 4.52%, while Luzon was at 
18% and Visayas was at 11%.  At the regional level for the period 1995-2005, Region XI had the highest 
road development at 6.60%, followed by Region IX (6.45%), Caraga Region (6.43%), Region X (5.10%), 
Region XII (3.89%) and ARMM was the lowest at 2.71%. 
Status of Irrigation Development 
 
Mindanao was consistently lagging behind Luzon and Visayas in irrigation development. From 1991-
2006, its average percentage of irrigation development vis-à-vis total estimated irrigable area was only 
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38%. For the same period, Luzon and Visayas had an average percentage of irrigation development of 
68% and 54%, respectively.  
 
Over the 16-year period, the different Mindanao regions had the following average percentage of 
irrigation development vis-à-vis their respective total estimated irrigable areas: Region IX (46%), Region 
XI (36.2%), Region X (36%), Region XII (26%), Caraga (16%) and ARMM (7%).  

 
Mindanao was consistently lagging behind Luzon and Visayas in all types of irrigation system. The 
average national irrigation development was highest in Luzon (24%), followed by Visayas (22%) and 
then by Mindanao (16%). In terms of communal irrigation development, Mindanao’s average share was 
only 12% while Luzon and Visayas had 20% and 21%, respectively. As regards private irrigation 
development, Mindanao’s average share was only 2% while Luzon still topped the notch with 8% 
followed by Visayas with 4% share.   

 
Impact of Infrastructure Support on the Technical Efficiency of Rice Production in Mindanao 
 
The estimated model is:  
  ^                                            ^                          ^                             ^ 
            TE =   0.81229 + 0.0032190NRD + 0.0044460LRD - 0.0054258NISD 
                        (0.01721)      (0.0005369)         (0.0009862)       (0.001078) 
                                                  ^                       ^ 
                          - 0.00034639CISD +  0.0088008PISD 

(0.6748) (0.002704) 
  

R2 = 0.7227           δ2 = 0.95065 
 
Table 2.  Coefficient Estimates for the Technical Efficiency of Rice Production, Mindanao Regions, 1991 

- 2005 
Variable Name Estimated 

Coefficient 
Standard Error T-ratio P-value 

National Road Development 0.0032190 0.0005369    5.995      0.000 
Local Road Development 0.0044460 0.0009862    4.508      0.000 
National Irrigation System 

Development 
-0.0054258 0.001078  -5.035      0.000 

Communal Irrigation System 
Development 

-0.00034639 0.0006748 -0.5133      0.608 

Private Irrigation System 
Development 

0.0088008 0.002704    3.255      0.001 

Constant 0.81229      0.01721    47.20 0.000 

R2 = 0.7227 σ2 = 0.95065 
This table shows the results of the regression analysis using pooled time-series and cross-section data for the period 1991-2005. 
 
National and local road development, and national and private irrigation developments were significant 
factors that affected the level of technical efficiency of rice production in Mindanao.  Though national 
irrigation development was a significant factor in affecting the level of technical efficiency in rice 
production, it was, however, negatively related.  This implies that the higher the level of national 
irrigation development, the lower is the value of technical efficiency.  On the other hand, national and 
local road development and private irrigation developments were positively related to technical efficiency 
of rice production in Mindanao.  This means that the higher the levels of national and local road 
development and private irrigation systems, the higher the value of technical efficiency in rice production.  
Communal irrigation system development was deemed to be insignificant in affecting technical efficiency 
of rice production. 
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SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS 
 
Summary 
 
The study attempted to assess the impact of infrastructure support on technical efficiency of rice 
production from 1991-2005 using pooled time-series cross-section estimation.  Time-series and cross-
section data on technical efficiency and road and irrigation development were used for the analysis.  
Results showed that national and local road development, and national and private irrigation development 
were significant factors in affecting the technical efficiency of rice production in Mindanao.   
 
The study also attempted to examine the cost of rice production in Mindanao.  Empirical evidence 
indicates that Mindanao registered the largest costs among the three island groups in rice production from 
1991 to 2002.  The average costs of production in Mindanao were highest in three main types, namely: 
cash costs, non-cash costs and imputed costs.  Such high costs of production explained the low level of 
net-profit ratio despite the substantial gross returns.  It was Visayas that registered the largest average net 
profit-cost ratio, which posted at 1.26.  Mindanao’s average net returns from 1991 to 2002 posted only at 
1,337.76 pesos per hectare, which was less than 50% of the average net returns of Visayas. 
 
Among the Mindanao regions, Region XII or SOCCSKSARGEN was the largest producer of rice.  
However, the region was relatively less efficient compared with the other regions in Mindanao except for 
ARMM due to lack of infrastructure support.  Rice farmers in the region had negative returns due to 
infrastructure bottlenecks.  Irrigation and road developments in the region were among the slowest in 
Mindanao.  These explain the negative returns registered by rice farmers in the region. 
 
CONCLUSIONS 
 
The incidence of hunger and poverty among rice farmers was high in Mindanao due to the high costs of 
rice production.  Costs of rice production in Mindanao were rising significantly without any substantial 
increases in productivity.  This resulted in low degree of efficiency in rice production among Mindanao 
regions.   
 
Road and irrigation development turned out to be significant factors in influencing the level of efficiency 
in rice production.  Road development turned out to be a significant factor since investments in rural 
roads would be beneficial for farmers as they would reduce marketing and rice production costs, allowing 
rice farmers to generate higher incomes even at lower consumer rice prices and allowing non-rice farmers 
to benefit from public goods such as rural roads. 
 
This can also be attributed to the ability of irrigation to bolster productivity and the ability of paved road 
to reduce transport margins.  Substantial gains in productivity will result in lower cost of production per 
ton.   
 
The sluggish pace of road and irrigation development in Region XII which resulted in the high costs of 
rice production must be addressed by the government since the region is the largest producer of rice in 
Mindanao.   
 
Conclusively, efforts to augment the status of irrigation development in Mindanao will support the main 
objective of IRRI, that is, to produce more quality rice with less land, less water, and less costs.  Such 
efforts will eventually contribute to the attainment of Millennium Development Goals, specifically 
regarding hunger, nutrition, and poverty.  Most importantly, such efforts will yield benefits among rice 
farmers, who are predominantly poor.      
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RECOMMENDATIONS 
 
The study has the following recommendations: 
 
1)  Prioritize the expansion of national and local roads. The Department of Public Works and Highways 
must prioritize the expansion of national and local roads given their significant role in improving 
technical efficiency in rice production.  Farm to market roads have been identified as essential in 
increasing farmer’s access to input and output markets, in stimulating rural non-farm economy, in 
vitalizing rural towns and in triggering consumer demand in rural areas. 
 
(2)  Fast-track the construction of additional small-scale irrigation systems.  The Department of 
Agriculture, through the National Irrigation Administration, should fast-track the construction of 
additional small-scale irrigation systems because of their high interaction effect in terms of efficiency on 
the use of water and other inputs such as fertilizer and seeds to sustain productivity and reduce risks in the 
rice sector.  This call for higher public investment in irrigation also stems from the fact that irrigation 
provides a safety net from distortion caused by natural agro-climatic phenomena such as drought, as 
indicated by the higher net farm income of farmers in irrigated areas.   
 
(3)  Assess the efficiency of the existing irrigation systems.  There is a need to assess the efficiency of the 
existing irrigation systems in Mindanao.  One of the findings of the World Bank was that the benefits 
would have been larger had public expenditure been directed to rehabilitation of existing gravity irrigation 
systems while the expansion into new irrigated areas would have been done through the support of small-
scale irrigation systems.  If most irrigation systems were deemed inefficient, a substantial amount of 
funds should be allocated for the rehabilitation and the maintenance of the existing irrigation systems.   
 
(4)  Enhance infrastructure support in Region XII.  The government should spearhead the enhancement of 
infrastructure support for rice production in Region XII since the region is the largest producer of rice in 
Mindanao.  The enhancement of infrastructure support in Region XII will significantly contribute to the 
efficiency of rice production in the region, which will ultimately benefit the rice farmers.  
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INTRODUCTION 
 
Major corporations recognize that an important trend in business today is the rise of CSR, or Corporate 
Social Responsibility. This umbrella term encompasses any number of activities, but can simply be 
defined as companies doing good. Many international companies are beginning to realize that this “trend” 
is actually an investment in their sustainability and in the stability of the market; therefore CSR 
encompasses strategic business decisions that should not be overlooked. The Economist argues that 
businesses should concentrate on activities that do good and earn profits, thereby maximizing the 
investment1. For many organizations working in developing nations, an investment in women’s education 
is the investment that provides the highest return. 
 
There are a variety of ways that the private sector can increase and improve education for women in 
developing countries, and even more ways that this investment creates a return. Small, short-term 
investments in women’s education can produce an extremely valuable work force. Medium-term 
investments can help to stabilize the local economy, creating a positive local environment for the business 
to work in. Long-term involvement can stimulate an emerging consumer market, with women acting as 
household purchasers. All of these types of investment do good for the women, their families, and the 
society they live and work in, as long as this.  Multi-national companies can even accelerate economic 
development by stimulating local markets when investment is disbursed wisely.  But most importantly, 
these investments align with the core strategy of many businesses, creating a real return for the investors. 
 
LITERATURE REVIEW 
 
The Power of Corporate Social Responsibility  
 
The Dow Jones Sustainability Index (DJSI) has historically tracked the performance of companies with 
active CSR initiatives, measuring them against companies not aligned with CSR principles. Companies 
with CSR programs have consistently outperformed those without CSR over the past five years2 
 
Corporate Social Responsibility (CSR), also referred to as corporate stewardship or corporate citizenship, 
counts consumers and employees among its greatest advocates. International organizations are now 
operating in a business environment where communications tools make transparency a requirement and 
positive brand image, crucial. Companies placing social responsibility on par with profit goals further 
bolster the notion that activities to address social issues support the attainment of financial goals and can 
be critical to long-term corporate success3   
 
Branding 
 
In today’s transparent environment, an increasingly discerning consumer market can be fickle. Eighty-two 
percent of Americans believe that Congress should ensure that private companies meet pressing social 
needs4. As a result, corporate responsibility is quickly climbing to the top of the priority list of global 
executives5. Companies that have tarnished their brands by not acting responsibly in regard to their 
stakeholders, employees, or customers have discovered that acting irresponsibly has irreparably damaged 
their brand and as a result, the bottom line.  
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In today’s transparent environment, an increasingly discerning consumer market can be fickle. Companies 
that have tarnished their brands by not acting responsibly in regard to their stakeholders, employees, or 
customers have discovered that acting irresponsibly has irreparably damaged their brand and as a result, 
the bottom line. Enron and WorldCom are two well-known and highly publicized examples of companies 
who pursued profits with no sense of morality or sustainability. Nike is another company that was 
severely embarrassed in 1996 when a major story in Life magazine featured a photograph of a very young 
Pakistani boy sewing a Nike soccer ball6 As a result, the company hired Maria Eitel to use CSR to cope 
with the publicity disaster surrounding workers’ rights. After helping the organization to address the 
challenges of supplying in 55 countries, she moved beyond damage control to create the Nike Foundation. 
After extensive research, Ms. Eitel realized that Nike’s dollars could have the greatest impact when they 
were invested in girls’ education7 
 
On the other hand, investment in social causes is one of the most popular ways realize the value of an 
international brand, build good will, and earn customer loyalty.  Brands like Pepsi-Co, The Body Shop, 
Ben & Jerry’s, Timberland, and Target have made their social commitments a fundamental component of 
their corporate mission, personality, organizational identity, and reputation. This attitude is reflected in 
their marketing efforts and has resulted in a stronger international brand reputation, a universal sense of 
corporate good will, and increased revenues8  
 
The value of publicizing socially responsible practices through responsible branding also provides returns 
in the form of competitive employee relations. Employee recruitment, retention, and morale are 
consistently more favorable in companies that involve employees in executing a social mission. These 
improvements represent huge savings for companies engaged in CSR. An illustrative case study of the 
benefits for CSR comes from TNT, a multi-national logistics firm that partners with the World Food 
Programme. Ludo Oelrich, Director of the “Moving the World” partnership, asserts that TNT has realized 
huge savings in the form of employee retention as a result of the program7. Numerous research studies 
that evaluate the impact that CSR has on employee recruitment and retention offer the following data. 
Companies demonstrating strong CSR commitments find it easier to recruit employees, particularly in 
tight labor markets. 
 
A 1997 study of 2,100 MBA students conducted by Net Impact8 found that slightly more than half said 
they would accept a lower salary to work for a socially responsible company.  Employer of choice 
research indicates that CSR efforts strengthen a company’s position as an employer of choice. 
Furthermore, it indicates that gen X-ers are very concerned about social and environmental issues-- 
factors which should be taken into consideration in campaigns to attract top talent. Morale, motivation, 
innovation, and creativity are all improved, as are productivity and satisfaction levels, by providing the 
opportunity for people to work for organizations that not only support their career or professional interests 
but also provide for much deeper meaning in their life. 
 
It is clear that CSR is a worthwhile investment for companies across a range of industries.  There are 
various internal and external initiatives that can be undertaken to become a socially responsible company.  
The purpose of this paper is to illustrate examples to show how investing in the education of women 
achieves high return rates in the short, medium, and long-term.    
 
 
THE ROLE OF WOMEN IN THE PRIVATE SECTOR 
 
International corporations work in many developing countries where women are an untapped resource. 
They are generally not as educated, healthy, or free as their male peers 9. Women in these societies work 
primarily in the home, where no monetary value is assigned to their work. In these societies progress is 
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constrained by the fact that half of the population participates very little in formal economic activity. One 
way to conceptualize this is that firms are underutilizing a perfectly good resource.  
 
In order to properly target women for participation in the economy as both laborers and consumers. Girls 
are particularly vulnerable between the ages of 10 to 19 because the onset of adolescents often 
underscores the distinct disadvantages faced by girls in developing countries., companies must understand 
the role of women in developing nations. For example, between one fourth and one half of girls in 
developing countries have a child before they are 1810. Bearing children drastically reduces both the 
opportunities for and the freedom of a woman living in a developing country. This means that 
organizations should target their programs to girls in this age group in order to achieve the greatest return. 
 
By working to incorporate women into multiple facets of economic activity, businesses can achieve gains 
in a very short time frame, simply by increasing awareness of their education-based CSR strategy and 
engaging local women’s organizations. As companies continue to implement and improve practical, 
community-based, educational initiatives for women developing societies will flourish.  Furthermore, by 
allowing women the opportunity for education, they will gain the economic independence to overcome 
social inequities and policy biases.   
 
 
THE CASE FOR INVESTING IN EDUCATION 
 
One of the greatest barriers to female participation in the economies of developing countries is a lack of 
education. Education for women can take many forms, including: vocational and apprenticeship 
programs; childcare and health education; training in the use of new technologies; and more years of 
participation in the formal education system, among others.  
 
The education community has long focused on providing universal primary education, and achieved huge 
gains in this area in many countries. However, girls are most vulnerable between the life-altering ages of 
10 and 2411, a range that corresponds to secondary education. Because increased access to education can 
alter the decisions of girls and their families, investing in secondary education for girls can create 
dramatic returns.  
 
Increased access to education for girls is one of the best ways to improve the health of those women and 
their families. For example, the World Bank found that by providing an additional year of education to 
1,000 women in Pakistan, the infant mortality rate of this group was reduced by 5%12.  
 
Access to secondary education for girls causes women to wait longer before having children, and to have 
fewer children overall 13. A study by the World Bank in Pakistan illustrated that investing in one 
additional year of education for 1,000 women reduced their fertility rate by 10%14. Women with a 
secondary education have fewer dependents, which allows them to spend more time working and 
stimulates growth15. Taking all factors into account, the return on investment in secondary education for 
women in developing countries is 13%16, and some of these returns can certainly be captured by the firms 
that employ them. 
 
Companies can reap these benefits by participating in basic school-to-work programs in order to promote 
secondary education for girls who later become employees. These programs mirror already established 
partnerships that are popular between universities and employers in more developed nations. Intel is a 
technology firm that advocates giving students the tools needed to become the next generation of 
innovators. The firm invests more than $1 million each year in education in Costa Rica. Intel programs 
target high school and university level students, encouraging creative learning of math and sciences 17.  
This high level of investments indicates Intel’s commitment to education, and the returns will certainly be 
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high. Providing similar opportunities in secondary education for women can have the same positive 
impact on the quality of employees.  
 
The industries that are truly going global, such the service and manufacturing sectors, are beginning to see 
the economic impact of employing women.  Most notably in Asia, where there is no shortage of untrained 
human capital, there is huge potential for multi-national corporations to increase the value of the goods 
and services by investing in the huge pool of young females producing them.  As a result of their global 
nature, it is exactly these firms whose brands will benefit most from investment in CSR.  
 
With minimal investments in education and services, employers can mitigate the traditional risks of 
employing women. Minimal contributions can increase productivity, improve the health of female 
employees, contribute to decreased fertility, and empower women to make decisions that are favorable to 
the employer. These women and girls stand to be productive, loyal workers at low cost to the firm that 
employs them.  
 
THE SHORT-TERM: WOMEN AT WORK 
 
Creating access to secondary education can provide a number of benefits for women and their families. 
Those in developing countries with secondary education have healthier families, bear fewer children later 
in life, and have more power within their households18. These same characteristics also position women to 
become excellent employees.  
 
The direct benefits of a secondary education are well known. Employees who have been taught to think 
analytically identify and solve problems faster and better than their less educated counterparts, thereby 
becoming more productive. A study by the World Bank found that farmers in certain African nations with 
at least five years of education produced nearly 10% more than those without19.  
 
The secondary benefits of additional education can also enhance productivity. Healthier families mean 
that workers are less prone to absenteeism. Mothers with fewer children also have fewer obligations at 
home to compete for their time. A secondary education combined with reliable wages empowers women 
to hold more decision-making power in their households, and they often choose to continue working in 
order to maintain that power.   
 
Women are often considered to be a risky investment as employees, which can be illustrated by the 
comparatively lower wages that they earn. Throughout the world, women earn 22% less than men on 
average20. As this statistic includes developed nations, the income gap in developing nations is expected 
to be much higher. Many benefits of a secondary education reviewed above mitigate this risk. The lower 
risk combined with a low variable cost means that employing women in developing countries has the 
potential to earn significant returns as employees of a private firm. A short term investment in education 
for female employees can therefore yield high returns.  
 
 
The Medium Term: Women Earning Steady Wages Stabilizes the Economy 
 
Educating women enables them to participate in the formal economy and earn steady wages. This, in turn 
stabilizes the local economy, creating a medium-term return for the firm in the form of a favorable 
business environment. By investing in women, a company is creating opportunity for half of the local 
population.   
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This investment in women’s education and workforce stabilizes the local economy directly, as well as 
through favorable societal and political will. First, women invest their own wages in constructive ways, 
such as education and healthcare for themselves and for their children. 
 
Providing women with reliable wages gives them the social and political power to become involved in 
community decision-making. With a greater variety of societal actors involved in decision-making, more 
viewpoints are represented and a more stable environment is created. Women with higher levels of 
education are more likely to become active in civil society, advocating for community improvements21 
This stability reduces the risk associated with a firm’s investments in that country, and promotes a local 
environment that is friendly to business. More, companies making an investment in women’s education 
will garner a second type of return from directly empowering women: supporting education for women 
immediately turns the beneficiaries into advocates for the firm. Through these two benefits, an investment 
in education for women enables firms to influence the local environment and significantly increase 
financial returns within 5 years of origination. 
 
On a larger scale, supporting the local economy through education for women can engender support for 
the business from local governments. By capitalizing on this political backing, businesses can realize 
huge financial gains in the form of tax breaks, partnerships with government initiatives, or even 
discounted payments to facilitate normal processes.  At the recent Corporate Responsibility 2008 
Conference in London, George Kell, Executive Director of Global Compact, emphasized that although 
business is the key to growth and development, that growth cannot happen without effort by governments 
to provide a welcoming climate for doing business 22   
 
 
THE LONG-TERM: WOMEN AS INDEPENDENT CONSUMERS STIMULATE EMERGING 
MARKETS 
 
Whether it is through innovative distribution channels or finding ways to lower the price of their products, 
a company’s sustainability depends on its ability to find new and different models of doing business.  By 
implementing models that include a larger portion of society as both producers and consumers, these 
firms will take home a bigger piece of the pie, while simultaneously increasing the size of the pie as a 
whole.  
 
Hewlett-Packard actively implements its CSR strategy with a long-term vision, on a global scale.  The 
corporation supports various women’s initiatives, from small-scale technology education projects at the 
community level throughout Asia, hosting international conferences that recognize women’s leadership, 
and transforming teaching by providing rural communities with internet access.   The multi-national 
corporation is recognized as an industry-wide leader in innovation for its products and its creativity.  The 
company has received much more than media attention for its social programs.  By educating women on 
technology, the firm is cultivating the next generation of HP employees and consumers.  By increasing 
rural capacity to use their technology, they are widening the market for HP products by helping those 
communities gain the specialized skills needed to become involved with HP products.  
 
ExxonMobil is also committed to investing in education for sustainability. The company openly 
acknowledges the “need to keep the education pipeline filled with engineers, researchers and scientists” 
23. By working closely with local schools the oil giant emphasizes their desire to give children an 
appreciation of the importance of industry to their local economy and an understanding of the vocational 
and academic skills they will need for the working world. 
 
As population and purchasing power grow in countries such as China and India, companies investing in 
the people there can expect to see a growing share of their sales being generated in developing and 
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emerging markets, By engaging these markets early, companies such as Unilever have gained valuable 
experience in meeting the needs of consumers at the 'base of the economic pyramid 24  
All of the aforementioned firms have seen greater financial returns, brand loyalty, and a growing demand 
for their products in the emerging markets where they are investing in the development of the local 
communities.  
 
EDUCATION INVESTMENT MODELS 
 
Private sector organizations have numerous incentives to become involved in programs to educate 
women. The returns on these programs touch on multiple points of business activity in developing 
nations, and improve the firm’s image in the eyes of consumers and employees. Each situation warrants a 
different approach to education for women, and depends on the firm’s involvement in the country and 
current relationship with the stakeholders there, among other factors. Here are some of the investment 
models that businesses can make: 
 
Vocational Training 
 
By sponsoring vocational education programs, companies can choose to provide industry specific, skills-
based training that will increase the value of their employees.  These programs give women the skills to 
become more valuable, less expendable employees, and give companies a more productive and efficient 
workforce.   
 
Secondary Education 
 
By investing in secondary education for women, companies are directly increasing the human capacity of 
the workforce.  Traditionally in Arab and Asian countries, drop-out rates of women are staggering 
compared those of men after the sixth grade.  Women do not have the same opportunities as men in terms 
of attending universities and are limited to more traditional skills and crafts, as well as being the caretaker 
of their household.  By providing these women with practical secondary education, they are empowered 
and become valuable actors in the economy.  
 
While the economic growth of a country is dependent directly on the level of education of its general 
population, that growth will be retarded if significant part of it is neglected and excluded from the benefits 
of development. It is this realization that has brought about Unilever’s Fair & Lovely Foundation 
Scholarship Program in Bangladesh. This program aims at providing women with basic and higher 
education, as well as training and assistance. The results of Unilever’s long-term investment in women 
have been the creation of a more stable labor pool, a loyal consumer base, and a generation of women 
who have hope for their futures.  This hope translates into ambition and motivation to providing a better 
life for their children by educating themselves and their offspring.  
 
Entrepreneurship and Enterprise Development 
 
Another method that has been advocated by world renowned development experts and social 
entrepreneurs like Mohammed Yunis is education in entrepreneurial skills.  This model gives women the 
opportunity to create economic value using their current resources and skills, and their first-hand 
knowledge of their local market.  By supporting the role of women as entrepreneurs and in the 
development of small enterprise models, companies can play an even larger role in espousing innovation 
and economic development.  The possibilities that lie in this sector, especially for women, are infinite.  
Assisting urban and rural women by providing them with practical knowledge and business expertise 
empowers them to create wealth, gain credit, and importantly, spend money.    
 




