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1.  Introduction 

The purpose of this study is to determine the impact of household consumption 

expenditures on the environment in the National Capital Region (NCR, Metro Manila). 

Specifically, we establish the consumption patterns of households in general, and across income 

strata in NCR using data from the 1994 Family Incomes and Expenditures Survey (FIES). Then, 

we look into the induced domestic (NCR) output, employment generation and environmental 

burden arising from the production and consumption of households in Metro Manila using two 

Input-Output (IO) models, (1) the conventional IO and (2) the environment-augmented IO. 

Third, we simulate the impact of some policies on consumption and the environment in Metro 

Manila. 

The contribution of personal consumption expenditures (PCE) on environmental 

degradation cannot be underestimated because it makes up for 68% of total final demand (TFD) 

in the entire Philippines, and 61% of TFD of the NCR. It affects the environment through two 

channels- (1) through actual consumption (ex. solid and human wastes, pollution from private 

vehicles), and this impact highly depends on the level of income and consumption patterns; and 

(2) through the production of these consumer goods, and this impact depends on the level and 

pattern of production and related demand for natural resources, or intersectoral linkages among 

the production sectors in the economy. Higher income levels shift consumption towards private 

transport, leisure and tourism, and result in higher demand for energy and land, increased use of 

packaged goods and greater waste production. Henceforth, this study on the environmental 

implications of household consumption expenditures attempts to inquire into the congruency 

between consumption levels and patterns with sustainable economic development. 

The most recent and relevant study related to the IO analysis of environmental impact in 

the Philippines was the one undertaken by Orbeta (1999), which uses national estimates of the 
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environmental impact of economic activities in terms of natural resource depreciation and 

depletion, air and water damages, air and water waste disposal services and direct nature 

services, as well as specific environmental variables derived from the results of USAID-funded 

ENRAP (Environmental & Natural Resources Accounting Project) projects.1  Aside from 

providing estimates on the total environmental burden of economic activities in the entire 

Philippines, it also shows that endogenizing the household sector significantly increased all 

types of environmental damages.  

Orbeta’s study, as well as this study, took off from the IO modeling work of Mendoza 

(1996), which simulated alternative economic policies, using two types of IO- the conventional 

11-sector IO model and the environment–augmented, endogenized household (or closed) IO 

model for the entire Philippines for 1988. It was found out that (1) households generate more 

significant damages through air than water pollution.2 If the household consumption response is 

incorporated to changes in labor income, this leads to greater increases in air residuals, waste 

disposal services and pollution damages than in the corresponding water variables; (2) greater 

increase in the final demand of the resource-based forestry and mining and quarrying sectors, 

relative to other production sectors, results in greater environmental damages. This is due to 

high natural resource depreciation and water waste disposal services multipliers in these sectors; 

(3) the net social benefits (defined as the difference between the damage pollution inflicts and 

the abatement cost of pollution) of controlling air pollution may be greater than the net social 

benefits of controlling for water pollution. In this paper, we test the robustness of these findings 

for Metro Manila. 

Another point of view from which environmental damage due to consumption is assessed 

is through the input approach in which impacts on energy, materials and land are identified. 

Using this approach, Topke (2001) addressed the central issue of whether consumption patterns 

in rich countries have changed in a less environmentally damaging direction. He concluded that 

historical changes in the composition of consumptions “seem to have done very little to 

counterbalance the environmental effects of growth,” and asserted that there has been no 

unanimous consensus as to whether economic growth has detrimental effects on the 

environment. He identified the most energy intensive sectors (transport (excluding private 

consumption of petrol), foods and beverages and tobacco) and the least energy intensive sectors 

(housing, including appliances but excluding its direct energy consumption, such as heating and 

electricity consumption). Moreover, as income increases, decreases in energy intensities are 

greatest for clothing and housing and the least for service and health.  

Rothman (1998), on the other hand, assessed the relationship between consumer 

expenditures and growth in income. It was found out that all categories of consumer goods, 
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except food, increased with growth in income, but the composition changes due to differences in 

relative growth rates. The main shifts in the composition of consumption are reflected in the 

replacement of categories of consumer goods with high environmental impact with other 

categories of high environmental impact, implying that changing consumption patterns due to 

higher income has not contributed to making consumption more environment-friendly; and the 

increase in share of housing and household equipment and transport, including petrol, has 

resulted in even more environmentally-harsh effects of income growth.  

Unfortunately, there have been very few studies, and none in Metro Manila, which tackle 

the issue of the extent of environmental destruction implied by private consumption patterns in 

urban centers in developing countries. This paper hopes to contribute to the literature by 

providing an initial assessment of the environmental impact of PCE in Metro Manila.  

This paper is organized as follows: In section 2, we discuss our analytical framework in 

conducting this research. Section 3 will describe the data used in this study. In section 4, we will 

present and analyze our results. The final section will give the summary and conclusions of this 

study. 

 

2.  Analytical Framework 

2.1. Consumption Expenditure Patterns 

In order to establish the consumption expenditure pattern of households, we use the 

concept of consumption propensities. The share of the xth expenditure item (x=1,2,…26) to 

total consumption expenditures in the representative ith family member, which is the propensity 

to consume for that item, is computed using equation (1). 

∑
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where  is the per capita share of the xth item to total consumption expenditures and  is 

the per capita amount of money spent on the xth item. (For a list of the 26 FIES items, refer to 

Appendix A) If we divide the sample into deciles, from the poorest 10% to the richest 10% of 

the population based on annual per capita or household income, then we can also determine the 

consumption pattern based on income. We can identify the items in which urban households, on 

the average, spend a relatively big or small portion of their income. The findings will also give 

us some insights on the environmental implication of changing consumption patterns arising 

from higher income.  
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2.2. Input-Output Analysis 
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2.2.1. The Conventional Input-Output Model 

IO analysis is a popular tool that can be implemented in order to measure the impact of 

final demand components, which, in our case is the PCE, on gross output and the returns to 

value-added components, particularly employment generation, given the economic structure of 

the economy. Since in the IO transactions table, the economy is disaggregated into n production 

sectors, we can also identify the sectors which are highly favored or disfavored by any 

economic policy through intersectoral linkages. Equation (2) shows the simplified relationship 

between gross output and the exogenous final demand components in the conventional IO 

transactions table.3 

YAIX 1][ −−=           (2)

where X is vector of gross output, A is the technical coefficient matrix, and I is an identity 

matrix. Y is total final demand equal to[ ]MEFD −+ , where FD is final domestic demand 

(consisting of PCE, investments and government expenditures), E is exports and M is imports 

– all of which are exogenous to the system.  is the Leontief inverse matrix, in which 

the sectoral column sum will be the multiplier, or the increase in output of the sector due to a 

one peso increase in final demand. It indicates strength of intersectoral linkages between that 

sector and the other sectors in the IO table.  

1][ −− AI

     The impact on the target variables,V , comprising of employment generation and the 

environmental variables, can be summarized in the multiplier matrix and is shown in equation 

(3). Here,  is the matrix of coefficients for the target variables. v
1][ −−×= AIvV          (3)                

2.2.2. The Environment-Augmented (EA) Input-Output Table 

In order to account for the impact of economic activities on the environment, we will 

follow the methodology of ENRAP (Mendoza, 1996) and make the following modifications to 

the conventional IO model. We call our modified model the environment-augmented IO 

(EAIO): 

1. Inclusion of Environmental Impact Variables 

a. Environmental waste disposal services (ES) are entered as negative inputs or as additional 

rows in the conventional IO table. Environmental waste disposal services for air and water are 

the abatement costs that should be incurred if air or water pollutions are to be reduced by 90%. 

They can be considered as the imputed economic value of the pollutants/ residuals generated 

from the production process.  

b. Environmental damages (ED) are deducted from the total output of the respective sectors, 
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and thus are entered as an additional column (elements are with negative values) in the 

conventional IO table. Environmental damages comprise the health and non-health impact of 

air and water pollution, which are considered “undesired” output of the production process.  

c. The values of natural resource depreciation (NR), or in physical terms, natural depletion, for 

forests, fisheries, minerals and soils, are subtracted from the output of the agricultural and 

forestry sectors.4  

d. The benefits received from recreational activities involving nature (direct nature services or 

DNS) are estimated and included as additional output for the services sector. These include the 

benefits derived from the use of parks, bathing beaches, swimming pools and forests for 

amusement and recreation. 

e. “Net environmental benefits (NEB)” are included as an accounting balancing entry and 

computed as in equation (4): 

NEB=|ES|-|ED|+DNS                            (4) 

|ES|-|ED|, or the difference between the abatement cost of pollution and the resulting damages 

when pollution is not controlled, can be interpreted as the net social cost of polluting. A 

positive value implies that it will be more expensive to control pollution than the damage it 

will currently inflict in the society. 

f. Since households are considered as one sector, household environmental coefficients, which 

account for the amount of air and water pollution and damages as well as natural resource 

depletion imposed by households during the actual consumption, are also included. This 

impact through the actual consumption channel will further highlight the role of households in 

environmental destruction. 

2.  Endogenizing the Household Sector 

As mentioned above, in conventional IO, we only look at the total output induced by the 

first-round change in any final demand components. During the production of the induced 

output, however, income is generated and again spent by households on consumption of goods, 

which in turn again generates income and then are partly spent as PCE. The full-round (total) 

impact can thus be estimated by closing the model with respect to households or by 

“endogenizing households” inside the A-matrix. Thus, the PCE from labor income (Labor 

PCE), showing the money flows from consumers (as purchases of goods of the n sectors) is 

added as the (n+1)th column (  column). Labor income, showing the money flows to 

consumers is moved inside the A-matrix as the (n+1)th row. (  row.)

cH

rH 5 The (n+1, n+1) th 

element is therefore the household purchase of labor services, which we will assume here to be 

equal to zero.6 In this framework, we now have a “consumption” sector in addition to the 
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conventional n production sectors. The final demand matrix, *Y , will only include the 

remaining PCE arising from income from other value-added components. 
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     The environment-augmented A-matrix will then be a partitioned matrix as shown in 

equation (5).  
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     The last column in the environment-augmented Leontief inverse matrix will then be the 

expected increase in gross output due to a one peso increase in final demand arising from 

increase in labor income. The gross outputs derived in this “closed with respect to household” 

model are higher than in the conventional IO analysis because it includes the additional output 

necessary to satisfy the expected increase in consumer spending arising from household 

income. We also derive for the impact multipliers, interpreted as the change in the impact 

variable (in this case, employment and the environmental variables) arising from an increase in 

final demand by one peso, using equation (6). 
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From the IO model, we can now decompose the environmental impact of a peso increase 

in household consumption through the production channel, as follows:  

(1) First-round direct environmental impact due to the production of the initial increase 

in PCE.  

(2) First-round, indirect environmental impact due to the total (intermediate) output 

required to produce the initial increase in PCE, and this can be attributed to the intersectoral 

linkages among the sectors. The stronger the interlinkage, the higher the impact on gross 

output, labor income, and consequently, on the environmental variables.  

(3) Full-round, indirect impact due to additional PCE arising from the increase in labor 

income generated by the initial increase in PCE. The higher the share of labor income on PCE, 

and the higher the share of a sector to household PCE, the stronger is the third impact, and 

consequently, the stronger is its environmental impact. 

In analyzing the environmental impact of PCE through the production channel, the IO 

that is closed with respect to household model is justifiable because we are now able to account 

not only for the value of environmental variables arising from the first-round PCE but also 

from its succeeding rounds as income earned from the first round is put back to the system in 
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the form of labor income. Consequently, we can get a better estimate of the total environmental 

burden imposed by households. 

2.3. Policy Simulation 

The first-round, direct and indirect impact of a change in final demand on gross output  

and the impact variables in the conventional IO model can be estimated using equations (7) and 

(8) respectively.  

][][ 1 YAIX ∆−=∆ −                                             (7) 

][][ 1 YAIvXvV ∆−=∆=∆ −                        

(8) 

where △ represents a change. The middle term in equation (5) is used to evaluate the impact of 

a change in gross output, while the right-hand side equation is used to evaluate the impact of 

any change in final demand.  

     For the IO model closed with respect to household, we use equations (9) and (10): 
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3. Description of Data 

     To determine the household consumption pattern of residents of the National Capital 

Region (NCR), we use raw data from the Family Incomes and Expenditures Survey (1994), in 

which there are 504 sample households from NCR, stratified according to NCR regional 

income deciles. 

     For the input-output analysis, the intraregional, non-competitive IO Use Table for NCR 

(1994) (in thousand pesos and in current producers’ prices) extracted by Secretario (2002)7 

(Appendix B) was used. It has data for 11 sectors, two types of imports (domestic and 

international), and four primary inputs such as compensation of employees, depreciation, 

indirect taxes less subsidies and other value-added. The final demand components are PCE, 

government consumption expenditures (GCE), gross fixed capital formation (GFCF), 

inventories, and foreign and domestic imports and exports. For the structural analysis of the 

intraregional IO Table for NCR for 1994, see Kim and Secretario (1999, 2001). 

     Perhaps the greatest barrier in evaluating the environmental impact of economic 
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activities is in the extraction of the coefficients for the environmental variables mentioned 

above. For our purpose, we re-aggregated the estimated national coefficients derived from 

various studies under the Philippine Environment and Natural Resource Accounting Project 

(ENRAP) and compiled in Orbeta (1999) for an economy disaggregated into 40 sectors and the 

household sector, for either 1988, 1990 or 1992.8  

 

4.  Presentation and Analysis of Results 

4.1. Consumption Expenditure Patterns 

First, we discuss the composition of consumption expenditures in comparison with the 

national levels based on FIES data. Consistent with national trends, food expenditures consume 

the biggest portion of the per capita expenditures in Metro Manila (NCR) at 52.7% (see Figure 

1 and Table 1 below). Cereals got the highest share among the food items (22.29%), followed 

by meat at 7.36% of total per capita expenditures. Since food expenditures consume more than 

half of total consumption expenditures, it is important to relate food consumption patterns to 

the environment. Studies show that food consumption patterns indirectly contribute to 

problems like acidification, climate change, waste generation, energy use, land conversion, soil 

erosion, pesticide and fertilizer use. These effects take place through the process of consumer 

choice related to food categories as in meat, dairy products, fruits, cereals etc., packaging, 

growing method (organic, intensively grown produce etc), food state (frozen, tinned, fresh, 

pre-prepared), source of food and seasonality. For example, the increased use of highly 

processed prepared food is related to the increased proportion of containers and packaging in 

household waste. This leads to an increase in usage of metals, plastics and other synthetic 

materials in household waste that require appropriate collection, recycling and disposal 

methods (waste disposal services). 

On the other hand, expenditures on non-food items comprise 47.3% of the total per 

capita expenditure, with high percentages spent on housing (12.5%), fuel (5.95%), education 

(3.89%), and transportation and communication (3.58%). When compared to consumption 

expenditure shares for the entire Philippines, the Metro Manila consumption expenditure 

shares in non-food items, particularly for FIES items related to the services sector – namely 

personal care items, household repairs, household operations and personal recreation, as well 

as expenditures on nondurable items, exceeded national averages. If expenditures on service 

sectors emit relatively higher air and water pollution and deplete natural resources than the 

other production sectors, then such consumption pattern magnifies the propensity of the Metro 

Manila economy to adversely affect the environment. Although expenses on education in 

Metro Manila exceeded national averages, educational services have relatively lower energy 
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and material intensity (see Topke, 2001) so that higher than national average expenditures in 

this sector are less harmful to the environment.  

Second, we tried to align the expenditure items in FIES with the production sectors in 

the IO Table (Secretario, 2002). To be able to do this, we first grouped the sectors into food 

and non-food sectors. Table 2 shows the allocation of consumption expenditures by Metro 

Manila households across production sectors. The light manufacturing sector is composed of 

the following sub-sectors: food manufactures, beverage industries, tobacco manufactures, 

textile manufactures, footwear & wearing apparel, wood and wood products, furniture & 

fixtures, paper and paper products, publishing and printing, and leather & leather products.  

On the other hand, the heavy manufacturing sector is composed of rubber products, chemical 

and chemical products, products of petroleum and coal, non-metallic mineral products, basic 

metal industries metal fabrication, machineries, electrical machinery, transport equipment and 

miscellaneous manufactures. All other services sector consists of the trade sector, finance, 

insurance & real estate sector; and private services. The expenditures by the government are 

classified in the IO separately as government consumption expenditures (GCE).  

Relating this PCE pattern to the environment, it is noteworthy that the services sector, 

which, according to Topke (2001), has the lowest material intensity among sectors (Topke, 

2001), consumes the biggest portion of Metro Manila PCE (53.93%). However, the sector 

which has the second biggest share to total PCE, the light manufacturing goods (manufacturing 

1) sector (28.45%), is composed of very environment-unfriendly sectors like food 

manufactures, wood and wood products paper and paper products, chemical and chemical 

products, products of petroleum and coal, non-metallic mineral products and basic metal 

industries (see Orbeta, 1999). It is also important to point out that the electricity, gas and steam 

sector and the transportation and storage sectors, which are thought to be the highest emitters 

of air pollution, take up only 1.10% and 3.72% of total PCE in Metro Manila.    

Third, to be able to provide us with some insights on the impact of income on PCE and 

on the environmental variables, we also derived for the per capita consumption patterns in 

Metro Manila stratified according to income. The dramatically declining values for the average 

propensity to consume (APC) on food items (Table 3) from the first (0.6821) to the tenth 

(0.3275) income deciles affirms the widely accepted fact that as an individual moves into 

higher income brackets, the portion of expenditures allocated to food diminishes and is 

reallocated to non-food items. Of the food FIES items, cereals consistently took up the largest 

portion of food expenditures across income brackets, although its share diminishes as income 

increases, from a high of 56% of food expenditures in the first decile to a low of 25% of food 

expenditures in the tenth decile. The same declining trend can be detected in expenditures on 
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root crops. Among the food items, the reallocation of expenditures on meat did not have a 

consistently upward trend in expenditure share but it had a substantial share of 21% of food 

expenditures in the 10th decile in contrast to its minimal 9% share in the lowest income bracket. 

Those food items which experienced almost consistently constant shares across income deciles 

are: fruits, fish and marine products, food not elsewhere classified, and alcoholic beverages.  

 

Figure 1. Allocation of Personal Consumption
Expenditures(PCE) by FIES Item, NCR 1994
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    Source: Authors’ calculations from Family Income and Expenditures Survey, 1994.  

With regards to nonfood items, expenditures linearly went up with increases in income 

as far as percentage share of total expenditures are concerned. The fuel (FUEL) sector always 

occupied a significant share of overall expenditures across income deciles, from the first 

decile’s value of 7.34% of total expenses, to 5.95% in the highest income decile. Those 

nonfood items whose share of total expenditures increased with increases in income are: 

durable furniture (DUFUR), housing-related expenditures (HOUSE), taxes (TAXES), gifts to 

others (GIFTOT) and other expenditures (OTHEX).  

We also note that as income increases, nonfood expenditures are reallocated to other 

FIES items with environmental consequences such as transportation and communication 

(TRCOM) and household operations (HOPER). This, to some extent, supports Rothman’s 

(1998) findings that changing consumption patterns due to income have not made consumption 

more environment-friendly. Moreover, housing expenditures consistently increased as income 

level increased. This reflects the shift in the emphasis of Metro Manila residents from 

consuming services with no expected future returns to those with significant returns on their 

expenditures. It must be noted that percentage shares of expenditures for education (EDUC) 
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and household operations (HOPER) linearly increase from first to fifth or sixth deciles, but 

take on an irregular pattern from the 6th or seventh decile upward.  

Trends in Metro Manila consumption show that there has been increasing 

consumption of energy through growth in stock of durable goods. The increasing proportion of 

income allotted to durable goods like radio, television, refrigerator, washing machine, 

microwave ovens, has led to environment-unfriendly ways of disposal of these items and 

generation of wastes. Moreover, durable goods include appliances, the energy intensities of 

which depend on the technology embodied in them. Pollutants such as CO2 and SOx vary 

directly with amount of energy consumed while emissions of NOx, CO and VOC are also 

technology dependent. Newer technologies may result in reduced energy (fuel) consumption, 

but they do not necessarily translate reduction in energy use. Some measures to reduce 

household fuel consumption have transferred pollution problems, such as insulation of 

buildings that impairs indoor air quality. However, other things being equal (mix of energy 

sources, technology), reduced total energy use can generally be expected to alleviate 

environmental pressures at all stages of the fuel cycle.  

Another non-food item whose share is relatively small across income brackets but has 

important impact on the environment is the recreation sector. This includes travel activities 

related to tourism. While tourism and leisure activities will have potential negative impact on 

the environment, it has also stimulated improved protection of the natural environment, 

landscapes, and historic sites. On the other hand, the negative impact of leisure and tourism 

activities on the environment includes high energy consumption and the degradation of natural 

resources such as water, soil, landscape and habitat. Many environmental costs are incurred in 

the need to lay utility services, to provide additional infrastructure and to organize waste 

disposal. 

In this section, we have analyzed the consumption patterns in NCR across consumption 

items and across incomes. We have seen that households, through their actual consumption, are 

vital sources of environmental degradation. Moreover, our findings here significantly imply 

that environmental degradation is related to income level. In the next section, we will attempt 

to make a more systematic assessment of the relationship among consumption expenditures, 

income and the environment by using IO analysis.  

4.2. The Environment-Augmented IO Table (EAIO) 

4.2.1. The Environmental Coefficients 

     Here, we briefly comment on the estimated environmental input per peso of production 

(or the coefficients) for each sector in physical terms or in peso values. We summarize the 

results in Tables 4-7.  
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First, for environmental adjustments (see Tables 4a and 4b), the resource-based sectors, 

obviously, have very high natural resource depreciation coefficients, and among them, 

production in the fisheries sector imposed the highest natural resource depreciation in 1994.9 

Since these sectors’ share in total production in NCR is minimal, we can expect that any 

increase in production within NCR will not result in considerable natural resource depreciation 

within the region, although it will have adverse impact on the natural resources of the source 

(exporter) regions. For air pollution, which is measured by the health and non-health damages 

imposed by polluted air, its coefficient is highest for sector 4 (0.00184), although total air 

damages are highest in manufacturing 1 (101 million pesos), manufacturing 2 (61 million 

pesos), all other services (42 million pesos) and construction (31 million pesos), primarily 

because total NCR outputs in these sectors are relatively high. Health and non-health damages 

arising from water pollution are exceptionally high in the all other services (28 million pesos) 

and manufacturing 1 (18 million pesos) sectors, the top two sectors in which PCE shares are 

very high. Moreover, the marginal propensities to consume for goods in these sectors are 

considerably high so that any increase in income will lead to considerable air and water 

pollution (damages) in NCR.  

When total damages (in thousand pesos) imposed by air and water pollution are 

compared, our results show that in general, air pollution damages are higher compared to water 

pollution damages (except for the all other services sector), but this cannot be entirely 

attributed to the production and consumption structure in NCR, but to some extent on the 

unavailability of complete data on these damages. Based only on the data on hand, the all other 

services sector emits greater amount (in thousand pesos) of water than air pollution, suggesting 

that emphasis should be given to water pollution control in this sector, perhaps by requiring 

firms to implement production processes that reduce contaminated water as byproduct. In 

contrast to this, the light manufacturing (mnfg-1) and heavy manufacturing (mnfg-2) sectors 

emit greater air than water pollution and thus require that the government must prioritize the 

implementation of policies concerned with the reduction of air, rather than water pollution in 

these sectors.  

Regarding specific air emission residuals, the results expressed in physical terms are 

shown in Tables 5a and 5b. We can identify the production processes in sectors 4 (mining and 

quarrying) and 7 (electricity, gas and steam) as the foremost emitters of air residuals in terms 

of emission per thousand pesos of output. Mining and quarrying has particularly high emission 

coefficients for particulate matters (PM, 0.0282 mt/thousand pesos), volatile oxygen compound 

(VOC, 0.0055 mt/thousand pesos), and carbon monoxide (CO, 0.00326 mt/thousand pesos); 

while electricity, gas and steam sector have high input coefficients for sulfur oxide (Sox, 
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0.0063 mt/thousand pesos) and nitrogen oxide (NOx, 0.00104 mt/thousand pesos). For total air 

emission residuals, however, the light manufacturing and all other services sectors have high 

volume of air residuals (particularly VOC and CO) (in metric tons), and again, we can attribute 

this to the very high amount of total output in these sectors. The transportation and storage 

sector also has considerable air emission residuals of NOx (9,451 mt), VOC (15,752 mt) and 

CO (46,626 mt) because of this sector’s high emission coefficients of these environmental 

variables.  

Next, we also summarize in Tables 6a and 6b the sectoral emission of water effluents 

and discharge measured in physical terms of biochemical oxygen demand 5 (BOD5)10, 

suspended solids (SS), total suspended solids (TDS), oil, nitrogen (N) and phosphorus (P). 

Again, the two manufacturing sectors and the all other services sectors have high emission 

levels of water pollutants in NCR. The all other services sector has high emission coefficients 

for BOD5 and oil; and the high total output in this sector has reinforced its very high negative 

impact on water resources reflected in BOD5, SS, N and P. Increasing final demand in the 

services sector will surely aggravate the water quality situation in NCR, unless policies 

reducing the emission of the abovementioned substances are reinforced by the government or 

placed upon the initiative of the producers in this sector. 

Finally, using the results in Tables 7a and 7b, we evaluate the necessary environmental 

waste disposal services (ES) to eliminate water and air pollution, as measured by the abatement 

cost to reduce air and water pollution by 90%, and the net environmental benefit. In terms of 

ES, the coefficients appear to be very high in the forestry (0.00366/thousand pesos for air and 

0.41331/thousand pesos for water) and mining and quarrying (0.01532/ thousand pesos for air 

and 0.17275/thousand pesos for water) sectors. However, in terms of their implied negative 

impact on the environment of NCR, they seem to be of minimal concern as production in these 

sectors in NCR is very minimal. Nevertheless, the total abatement cost for air and water 

pollution in the services and the manufacturing-1 sectors is enormous, and any attempt to 

effectively reduce these negative environmental effects would require stricter environmental 

rules in these two sectors. Finally, the net environmental benefit, or net social cost of polluting, 

which is one indicator (albeit inaccurately) for the “wisdom” of imposing pollution reduction 

policies, is positive for all sectors, implying that at this stage, it will be more expensive to 

spend for the abatement cost of pollution rather than the estimated damage it will inflict in 

terms of health and non-health damages. This finding, however, must be taken cautiously 

because a possible reason for this trend is the very limited scope or weak methodology of 

assessing health and non-health damages brought about by air and water pollution. 
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In summary, we have seen that although the light manufacturing, heavy manufacturing 

and services sectors generally have low environmental coefficients, they impose relatively high 

environmental burden on the economy of NCR because of the high shares of production in this 

sectors to total production. Incidentally, these sectors are also where the bulk of private 

consumption (PCE) is spent so that the negative environmental impact of household 

consumption channeled through the production sectors on the environment will also be 

significantly strong.  

4.2.2. Endogenization of the Household Sector 

     We closed the IO table with respect to household by distributing the labor income among 

the 11 sectors, assuming that all income from labor is spent on PCE. Based on our 

computations, the adjustment factor or proportionality constant for household income, 

computed as aggregate labor income/aggregate PCE is 0.65, which is interpreted as the share 

of labor income to total PCE. As also shown above, PCE in the all other services sector as well 

as the manufacturing 1 sector comprise the bulk of PCE from labor income (Table 8). 

     ENRAP studies have evaluated the environmental coefficients of the household sector. 

The values for the Labor PCE (last column) estimated by ENRAP and shown in Table 9 are 

direct effects arising from actual consumption. Compared to those of the production sectors, 

coefficients for air pollution damages, PM, VOC, CO, BOD and P are very high. In terms of 

total values, the direct impact of household consumption arising from labor income is very 

high for almost all environmental variables. This again confirms our view that the household 

sector imposes considerable environmental burden, not only through the production of the 

goods and services it consumes, in the course of actual consumption. 

     The complete environment-augmented IO (EAIO) for NCR in 1994 is shown in Table 

10. In contrast to the environment-adjusted IO for the entire Philippines, the total output 

adjustment is positive, implying that the gross output of NCR is higher when the environmental 

variables are incorporated in the IO table. This can be attributed to the very low natural 

resource depreciation and the extremely high direct environmental services in NCR. One 

possible extension of this study, however, is to measure the impact of NCR’s production and 

consumption structure on other regions’ environment, or the feedback and spillover effects, 

using intraregional IO Use Table for NCR. 

We also present the A-matrix and the Leontief inverse matrix in Tables 11a and 11b. In 

NCR, the output multipliers, or the amount of gross output due to a peso increase in any of the 

final demand components, are high in all other services (1.86), and transportation and 

communications (1.77). This suggests that an increase in final demand in these sectors will 

have relatively higher impact than those spent in the rest of the sectors because of their strong 
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intersectoral linkages. In contrast, any increase in final demand in the fisheries and the 

electricity, gas and steam sectors do not induce considerable gross NCR output because they 

use minimal amount of intermediate inputs from other NCR sectors. The total multiplier, which 

adds the output and the labor income multipliers are higher in the environment-augmented IO 

model because the indirect impact due to consumption arising from induced labor income is 

also put into account (see Table 11c). The difference between the multipliers in the 

conventional IO and the environment-augmented IO is high in sectors 11 (all other services), 

10 (transportation and storage), and 8 (waterworks and supply) The labor income multiplier, 

1.31, can be interpreted as follows: The independent increase in household labor income by 1 

peso will generate 1.31 pesos worth of labor income as the initial increase in labor income is 

spent on private consumption. 

The multipliers for the impact variables, computed using equation (6), are shown in 

Tables 12a, 12b and 12c. Again, the multipliers for the environment-augmented IO are higher 

compared to the multipliers in the conventional IO analysis, simply because they now contain 

the environmental impact arising from subsequent consumption due to labor income that is 

generated by the initial increase in final demand. In this section, we will focus our discussion 

on the environmental impact multipliers for the environment-augmented IO model. A high 

multiplier for a sector implies that a thousand peso increase in final demand for this sector will 

have the highest amount of environmental impact measured in metric tons.  

From Table 12a, we observe the following: First, household consumption multipliers 

have very high environmental impact multipliers. This implies that as households increase their 

consumption, its huge negative impact on the environment is unavoidable. At the same time, 

households can play an important role in environmental protection, not by reducing (actual) 

consumption per se, but more importantly, by reducing the emission coefficients for air and 

water pollutants through improving the waste disposal and packaging systems and employing 

more environment-friendly energy-use technologies in cooking, transportation and other 

household activities. 

     Second, the multipliers in the all other services sector are generally low compared to 

those of other sectors (except for VOC, CO, and oil) although the employment generation 

(labor income) multiplier is the highest among all sectors. This is an indication that there is 

minimal trade-off between employment generation and environmental destruction in this 

sector. Therefore, policies that will raise final demand in the services sector can be tapped for 

sustainable economic development in this region. 

     Third, we observe that the manufacturing sectors do not have extraordinarily high 

environmental multipliers, but at the same time, their impact on employment generation is also 
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low so that encouraging further final demand in NCR for goods in these sectors will not be as 

effective as raising final demand in the other services sector if the region wants to achieve 

economic development and environmental well-being at the same time.  

4.3. Impact of PCE on Output, Labor Income and the Environmental Variables 

In this study, we are concerned with the impact of household consumption, so we isolate 

the impact of PCE in 1994 on gross domestic output, labor income and on the environment for 

the same year. To be able to grasp the magnitude of PCE in NCR based on data from the IO 

table (Secretario, 2002), and to understand its role in environmental degradation, we show 

sectoral PCEs as percentages of total PCE, total final demand, and total output in Table 13. The 

total PCE (excluding PCE on imported goods) for NCR in 1994 is 292.7 billion pesos, 

comprising 35% of the region’s total final demand and 26.6% of its total output. PCE 

comprises around 79%-100% share to total final demand in the agricultural sectors (sectors 1, 

2, and 4), and household utilities (sectors 7 and 8). Almost half of the output in the light 

manufacturing sector (mnfg-1) goes to PCE, while a third of transportation and storage and all 

other services sectors are demanded by households. Ceteris paribus, the higher is the share of 

PCE to total sectoral final demand, the higher will be its share to that sector’s income and 

environment damage. 

4.3.1. Induced NCR Output 

By multiplying sectoral PCE with the Leontief inverse matrix from the two IO models 

(conventional and environment-augmented) (equations 7 and 9), we derive for the induced 

gross output in NCR arising from PCE. From the results shown in Table 14, we observe that 

the bulk of induced PCE in both models go to (1) the all other services sector (46.22% and 

39.18%, respectively) which accounts for expenditures on private services, education and 

health services, housing (ownership of dwellings) and insurance, and (2) the manufacturing-1 

sector (36.09% and 30.59%), which includes processed food and beverages, personal care 

goods and clothing. Moreover, the value for HH, which is the induced output from changes in 

labor income due to the initial rise in PCE, is high at 15% of total output. We can attribute the 

strong effect of PCE on the services, manufacturing-1 and HH sectors on their strong 

intersectoral linkage, revealed by their multipliers, and high initial PCEs, implied by household 

consumption patterns. 

In order to evaluate how much gross output is induced by the PCEs, we divide the 

induced sectoral output by the initial PCE, and the values obtained can be interpreted as the 

TOTAL sectoral output induced by the increase not only in PCE for that specific sector but in 

also from increases in PCEs in other sectors. Note that the values here are not the same as the 

sectoral output multipliers. The results are presented in Table 15. We have seen that for the 
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conventional IO, the ratio is highest in the electricity, gas and steam (2.58), waterworks and 

supply (1.96), and heavy manufacturing (1.73) and lowest in crops, livestock and poultry 

(1.00) and fishery (1.00). High ratios would either imply high initial PCE for that sector or 

strong linkage with other sectors. The same trend is detected in the environment-augmented 

IO. 

When we compare the results from the two models, we detect a much greater impact in 

the environment-augmented model, because it captures the additional induced effects of 

household income generation through compensation to labor and the resulting consumer 

expenditures produced by the various sectors. It must be noted that the ratio between the 

induced outputs in the two models is 1.31 for each sector, which means that the 

environment-augmented model induces 31% more gross output than the conventional IO 

model, and is also equal to the labor income multiplier in Table 11c. However, the ratio when 

all sectors are aggregated becomes 1.54, and the difference, obviously, is that which can be 

attributed to the full-round impact of PCE from labor income.  

4.3.2. Employment Generation 

     The labor income coefficients represent the labor income received by the household per 

peso worth of sectoral output, and by multiplying these values with the respective induced 

gross output (equations 8 and 10), we can determine the direct and indirect amount of 

employment generation. For the model using conventional IO, PCE in 1994 in NCR generated 

a total of 68,844 million pesos of labor income, the bulk of it coming from the other services 

sector (sector 11- 47,295 million pesos) and the light manufacturing sector (sector 5-12,346 

million pesos) (see Table 16). It is not surprising that the induced labor income in the all other 

services sector is extraordinarily high, because this sector does not only comprise almost half 

of total PCE, but more importantly, this sector has very high labor input coefficient (0.26717) 

and high labor income multiplier (0.32784 for the conventional IO model and 0.42865 for the 

environment-augmented model). This finding implies that if the government aims to generate 

more employment, increasing final demand in the all other services sector is an effective 

economic policy. In contrast to this, PCE in the light manufacturing sector generates also 

relatively high employment basically because its share to total PCE is high, and not because 

the labor input in this sector is high. Encouraging people, therefore, to spend on goods in this 

sector will not be as effective as increasing demand in the all other services sector if the 

objective is to raise employment. Finally, as expected, the model with endogenized household 

generates employment higher than that the conventional model by 31%, as shown in Table 18. 

4.3.3. Impact on Environmental Variables 

     In Tables 16, 17 and 18, we also present the impact of PCE on the environment using the 
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conventional and the household-augmented IO models, calculated using equations (8) and (10). 

For air residuals and water effluents, the values are shown in physical terms (metric tons) while 

the rest are in thousand pesos. For reference, we also include the total output due to PCE 

(bottom row) and the total labor income it generated per sector. We can interpret the values in 

Table 16 as the first-round impact of household consumption (PCE) on each environmental 

variable channeled through the production sectors, since the initial PCE directly and indirectly 

generates the production of sectoral gross domestic output. The values in Table 17 are 

interpreted as the full-round, total environmental impact of initial PCE, which also include the 

effect due to the household sector’s consumption response to changes in labor income. The last 

column of Table 17 represents the environmental impact during the process of actual 

consumption of households.  

By comparing the results, we observe that the values in Table 17 are larger than their 

corresponding values in Table 16, proving that if we are to measure the impact of household 

expenditures, we must include the succeeding rounds of PCE induced by the initial increase in 

labor income. This therefore justifies our use of the IO model that is closed with respect to 

household. In the following analysis on the environmental burden due to PCE, we will 

therefore refer to the results in Table 17.  

First, on the sectoral level and in general, PCEs on the manufacturing and services 

sectors have the strongest impact on the environment, primarily because their shares to total 

PCE and their impact multipliers are high. Second, the other services sector emits the highest 

levels of the water residuals and effluents (except TDS). The light manufacturing sector sector 

induced the highest levels of air residuals: PM (68,678 mt), NOx (21,688 mt), VOC (18,073 

mt) , as well as TDS (518,703 mt). For SOx, electricity, gas and steam sector emitted the 

highest level. On the other hand, resource-based sectors (1-4) as well as the water works and 

supply sector seem to have minimal impact because their productions are done outside NCR, 

and thus, their environmental impact are also not accounted in our intraregional IO model. 

Third, the consumption activities of households PCE in Metro Manila emit considerable 

amounts of air residuals (PM, NOx, VOC and CO) and water effluents (BOD5, SS, N and P)  

compared to the production sectors (Table 17, last column) which are highly not in proportion 

to the share of PCE to total final demand. This can be attributed to high rates of PCE on 

highly-pollutive consumer items.11 This suggests that policies encouraging households to 

reduce the consumption of highly-pollutive goods can considerably improve the environment. 

Fourth, the impact of household consumption is extremely high in terms of CO and BOD, 

the major indices for air and water residuals respectively. In the case of Metro Manila, it is not 

only the popular use of oil-based vehicles (especially private vehicles) but also the traffic 
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congestion which generate such high rate of CO emission. Therefore, encouraging people to 

use bicycles or walk, decongesting traffic, and imposing stricter rules on vehicle maintenance 

are important elements of the campaign towards the reduction of CO emission in NCR. Water 

contaminated with human and solid wastes would encourage the existence of microorganisms 

that will raise the biochemical demand for oxygen (BOD). High levels of BOD imply that 

households must be encouraged to refrain from indiscriminate disposal of wastes in water 

bodies, directly or indirectly, and that the government must improve the water sewerage system 

in the city.  

Fifth, natural resource depreciation does not seem to be a major environmental problem 

in the NCR, as indicated by the minimal impact of PCE, in both the conventional and the 

household-augmented models, on NR depreciation. This can be attributed to the following 

observations: (1) the domestic output of the resource-based sectors (sectors 1-4) are minimal 

compared to the other sectors (most of them are imported from other regions or from abroad), 

(2) direct and labor-income household consumption on the output of the resource-based sectors 

are also very small.  

     Sixth, the HH(CE) sector also contributes considerably to air and water pollution as 

measured by the cost of health and non-health damages arising from unclean air or water. Total 

air pollution due to PCE arises mainly from the household (363 million pesos) and 

manufacturing (59 million pesos), while water pollution induced by PCE is relatively high in 

the household (188 million pesos) and the services (111 million pesos) sectors. It must be noted 

also that households inflict greater air than water damages. On the other hand, the cost of water 

waste disposal services (4,694 million pesos) is higher than air waste disposal services (1,654 

million pesos), which can again be attributed to the following reasons: (1) higher estimated 

impact coefficients for water compared to air ES, or (2) higher PCEs on items that require 

more water than air ES, or (3) inadequate measurement and data.    

4.4. Policy Simulation 

In order to give us some insights on the impact of government policies on the 

environment through the consumption channel, we perform simulation exercises under three 

policies in which PCE may change, thus affecting the production of gross output and the 

generation of employment and environmental damages (see Table 19):  

Policy 1. Increase in the minimum daily wage by 25 pesos.  

In the Philippines, the minimum wage rates are fixed by law after consultations among 

the government, employers and trade unions, and are based on regional standard of living and 

productivity. The minimum daily wage in Metro Manila effective November, 2000 is 250 

pesos. 
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National labor unions and workers’ welfare groups have been vocal about wages not 

being able to catch up with inflation, and the government has approved a 10 % increase (25 

pesos). Assuming fixed prices and unitary propensities to consume out of income, this type of 

policy will be translated into increase in PCE. The total increase in PCE (including domestic 

and foreign import components) is computed as follows: 

25 pesos x 3.603 million wage earners12 x 301 days13 = 27,112,575 pesos 

This amount is then distributed among the NCR production sectors, imported domestic and 

imported foreign sectors. PCE on imported domestic and on foreign goods amount to 11.8% 

and 6.1%, respectively, so only 22,259,273 million pesos worth of PCE are used for goods 

produced within NCR. We then distribute this amount among the 11 NCR sectors based on 

their shares to total PCE and use the data to estimate the impact on gross domestic output, 

labor employment and environmental variables. 

Policy 2.  Outmigration 

     Overpopulation is one of the serious problems in urban centers in developing countries, 

and this can be attributed not only on the high birth rates, but more significantly, on the high 

rates of in-migration from the rural areas. Nakanishi (2001) noted that while net in-migration 

takes place between NCR and the other regions in the Philippines, only migration from NCR to 

Southern Tagalog or Calabarzon area (composed of Southern Tagalog provinces of Cavite, 

Laguna, Batangas, Rizal and Quezon) displayed net out-migration within the period 1985-1990 

at the rate of 16.2 per 1,000 persons, or 1.62%. For a rough estimate, we translated it into a 

1.62% uniform decrease in sectoral PCE.14 

Policy 3. Transportation Color Coding System 

The color-coding scheme in NCR aims to reduce traffic volume by 20% daily, by 

prohibiting private vehicles whose plate number ends with two particular digits from traveling 

in all thorough fares from 7 a.m. to 7 p.m. However, there are exemptions granted from this 

ban which results to 10% to 15% traffic volume reduction. Among those exempted are public 

utility vehicles, ambulances, vehicles of doctors etc. Since private vehicles compose 70% of 

total vehicles traveling in Metro Manila, we estimate that around 10.5% reduction in traffic is 

estimated to be achieved through the color-coding scheme.15 In this paper, we assume that this 

is translated into a 10.5% decrease in PCE for road transport sector, but no change in PCE in 

the transport manufacturing sector. 

This policy has important repercussions on the transport sector, which in turn has 

significant effects on the environment. The effect of the transport sector depends on the 

transport mode, its energy efficiency and the rate of increase in related trafficked volumes like 

passenger and freight volume. In relation to consumption on transportation, transport trends are 
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closely related to the increased time spent on leisure activities and to current patterns of 

urbanization.  The predominance of private vehicles has led to increased pollution which 

occurs when road traffic and congestion occurs. Transport infrastructure leads to fragmentation 

of natural habitats and vehicles entail waste management issues. 

    The results, calculated using equations (7) to (10), are presented in Tables 20 and 21.We 

predict that the size of the environmental impact per peso of change in PCE in policies 1 and 2 

will be the same in absolute values (but opposite signs) because in both policies, there are 

uniform and proportional increase in PCE for all sectors. Changes are greatest in the all other 

services and manufacturing-1 sectors, and are least in the agricultural (1-4) sectors. 

Incorporating the household sector and the environmental variables in the IO model will result 

in higher environmental impact for all policies. 

     The third policy, which is an example of a simulation exercise in which the initial impact 

is confined to selected sectors, will give us some assessment of the effectiveness of the 

color-coding system as an environmental policy in NCR. First, the change in PCE due to this 

scheme is minimal because it makes up for a very small portion of total PCE, and its output 

multiplier is relatively small compared to the other sectors. Consequently, its negative impact 

on both unemployment and the environmental variables is also small. When we incorporate the 

household in the analysis, the impact dramatically increased for all production sectors, again 

highlighting the role of additional PCE arising from the labor income generated from the initial 

increase in PCE, as well as the amount of environmental destruction imposed by the actual 

consumption by households. However, it must be also noted that such policy may have other 

impacts (favorable or otherwise) on the environment which are not yet accounted for in our 

analysis (due to lack of data).16  

 

5.  Summary and Conclusions 

This study highlighted the role of household consumption in environmental degradation 

in the National Capital Region (NCR, Metro Manila). It looked into the matter by first 

establishing the consumption patterns of NCR households, across consumption items and 

across incomes and giving a descriptive analysis of how they were linked to environmental 

degradation. It was found out that in terms of Family Income and Expenditures Survey (FIES) 

classification, on the average, NCR households spent slightly bigger shares on food than 

non-food items. Food is largely produced by the light manufacturing sector (processed cereals, 

meat and other food products, and beverages), while non-food items are highly concentrated in 

the all other services sector (private services, finance, trade, etc.) and light manufacturing 

(clothing and personal care). We also found significant differences in the consumption trends 
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among households in different income deciles, with shares of non-food items increasing and 

the composition of non-food expenditures changing as income increases. In section 3, we 

discussed how these consumption patterns would affect the environment. 

We also attempted to measure the extent in which households, through their personal 

consumption expenditures (PCE), affect specific environmental variables such as natural 

resource depreciation, air and water (pollution) damages, air and water waste disposal services, 

direct nature services (all expressed in monetary values) as well as air (PM, SOx, NOx, VOC, 

CO) and water residuals (BOD5, SS, TDS, Oil, N and P), by using the Input-Output 

methodology. We extracted the environment-augmented intraregional noncompetitive 

intraregional IO Use Table for NCR using the conventional IO Table for NCR and national 

environmental coefficients from ENRAP. 

In the environment-augmented IO model, households affect the environment in two 

channels (1) through the production of consumption goods, and (2) through the actual 

consumption of these goods. The production of consumption goods will have environmental 

implication through (1) the first-round, direct impact due to the initial production of the 

consumption goods; (2) the first-round, indirect impact due to the production of the 

intermediate inputs necessary to produce the consumption goods; and (3) the full-round 

indirect impact due to the subsequent consumption of goods arising from the additional labor 

income earned by households in the production of the initial consumption goods, which is 

estimated by closing the IO with respect to household. On the other hand, the environmental 

damages directly arising from actual consumption of goods are assessed by using the 

environmental impact multipliers.  

It was found out that the environment-augmented IO analysis produced higher values for 

gross output, employment generation and environmental impact compared to those derived 

from the conventional IO methodology, because of the endogenization of the household and 

inclusion of environmental coefficients for the household itself. 

The all other services and the light manufacturing sectors have the highest shares to total 

PCE, and as such, we examined how they will affect NCR’s gross output, employment and the 

environment, by looking at their respective multipliers and total impact levels. The 

environmental impact multipliers in the all other services sector are generally low compared to 

those of other sectors (except for VOC, CO, and oil) although the output and employment 

generation (labor income) multipliers are very high, thus policies that will raise final demand in 

the services sector can be tapped for sustainable economic development in this region. On the 

other hand, the manufacturing sectors do not have relatively high intraregional environmental 

and employment generation multipliers, so that encouraging further final demand in NCR for 
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goods in these sectors will have less impact within the region than raising final demand in the 

all other services sector. 

Household’s actual consumption had considerably high contribution to total 

environmental damage, and this can be attributed to this sector’s high emission coefficients for 

environmental residuals. Therefore, an effective environmental policy would require 

implementation of policies that target the households, such as stricter waste management rules, 

water sewerage system and efficient energy (fuel)-use household activities. 

Finally, we also estimated the impact of three government policies, namely, the increase 

in minimum wages, outmigration and the transport color-coding system. The first two policies 

will result in opposite but the same absolute level of gross output, employment generation and 

environmental burden per peso change in PCE. It was found out that the impact on production, 

employment and the environment is higher in the environment-augmented IO model compared 

to the conventional IO model. The transport color-coding system in Metro Manila would have 

minimal effect because of this sector’s low share to total PCE in NCR and weak interlinkage 

with other sectors. 
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Endnotes:      

 
1 For a brief introduction on ENRAP, see Department of Environment and Natural Resources 
(1996). 
2 Care must be taken in interpreting this result because of incomplete information needed in 
evaluating these damages. 
3 We impose the assumptions of constant returns to scale, which imply fixed prices and no 
substitution among alternative inputs. 
4 Market-valuated NRs are included in the impact analysis as natural resource depreciation. 
5 It must be noted that labor income is not the only source of change in PCE in the Philippines. 
International remittances can also be a considerable source of increase in PCE.  
6 This is due to lack of data and/or its inclusion in the other services sector. 
7 Note that the sectoral classification in this paper is not a conventional one, but is instead 
re-disaggregated and align with the available environmental data from ENRAP. 
8 For a summary of the sources of these data, see Carlos, (2001a) and (2001b). 
9 This finding should be interpreted with care because although fisheries is natural resource 
intensive, the intermediate inputs originating from NCR are not from the resource-based 
sectors and comprise only about 20% of total inputs. Therefore, the bulk of the natural resource 
depreciation/depletion is transferred to other regions. 
10 BOD (Biological oxygen demand), on the other hand, is an indicator of the capacity of 
organisms to live in bodies of water surrounding NCR. 
11 It must be noted, however, that we are just looking at the impact due to PCE. In general 
(considering all final demands), it is possible that the productive sectors emit more if the output 
induced by other final demand components are high. 
12 The number of workers includes both the skilled and unskilled workers. Data for unskilled 
laborers, who benefit more than the skilled laborers, are not available. 
13 301 workdays = 365 days – (52 restdays + 10 holidays + 2 special days) (from Amante, 
2002) 
14 We assume uniform consumption patterns among the migrants. 
15 Based on interview with Metro Manila Development Authority (2002). 
16 An example of a positive impact of being able to divert time spent in traffic to productive 
economic activities. 
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Table 1.  Ratio of Per Capita Expenditures per FIES Item to Total Expenditures in NCR, 1994 and
               Ratio of NCR Expenditures to National Expenditure per FIES Item

Code FIES ITEM Share to NCR's Total
Per Capita Expenditures NCR/National Ratio

CEREAL Cereals 0.2229 1.1060

ROOTS Rootcrops 0.0157 1.6265

FRUITS Fruits and Vegetables 0.0531 1.1037

MEAT Meats 0.0736 1.1730

DAIRY Dairy Products 0.0291 0.8668

FISHM Fish and Marine Products 0.0488 0.5717

COFCT Coffee, Cocoa and Tea 0.0118 0.7641

NONAL Non-alcoholic Beverages 0.0101 0.8239

FDNEC Food Not Elsewhere Classified 0.0451 0.8592

FDOUT Food Outside Home 0.0115 0.3677

ALBEV Alcoholic Beverages 0.0104 0.9468

TBCCO Tobacco 0.0141 0.8044

FUEL Fuel, Light and Water 0.0595 1.0138

TRCOM Transportation and Communication 0.0358 0.9963

HOPER Household Operations 0.0194 0.8126

PRCRE Personal Care and Effects 0.0350 1.0711

CLOTH Clothing, Footwear and Other Wear 0.0353 1.0124

EDUC Education 0.0389 1.4901

RCRTN Recreation 0.0043 1.3738

MEDIC Medical Care 0.0177 0.9676

NDFUR Non-durable Furnishings 0.0057 1.6442

DUFUR Durable Furniture and Equipment 0.0135 0.8705

HOUSE Housing Expenditures 0.1247 1.1680

RPAIR House Maintenance and Minor Repairs 0.0122 1.2734

OCCSN Special Family Occasions 0.0187 0.8067

GFTOT Gifts and Contribution to Others 0.0090 1.0868

OTHEX Other Expenditures 0.0165 1.4329

TAXES Taxes 0.0078 1.0666

Source: Authors' calculations from Family Incomes and Expenditures Survey, 1994.
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Table 20. Impact of Policies on Gross Output, NCR (1994)
(Thousand Pesos in Current Producers' Prices)

A.  Conventional IO Model
CODE SECTOR DESCRIPTION Policy 1 Policy 2 Policy 3

Minimum Wage Outmigration Color-Coding Scheme
1 Crops, livestock & poultry 28,937 -6,378 0
2 Fishery 33,389 -6,958 0
3 Forestry 0 0 0
4 Mining and quarrying 8,955 -2,070 0
5 Manufacturing - 1 10,511,335 -2,239,275 -25
6 Manufacturing - 2 2,188,330 -466,267 -69
7 Electricity and gas and steam 789,359 -168,365 -15
8 Waterworks and supply 122,346 -26,093 -3
9 Construction 236,624 -50,436 -4

10 Transportation and storage 1,742,285 -371,429 -1,451
11 All other services 13,462,148 -2,867,803 -266

Household (Labor Income) 0 0 0
TO Total Output 29,123,708 -6,205,075 -1,833

B.  Environment-Augmented IO Model
CODE SECTOR DESCRIPTION Policy 1 Policy 2 Policy 3

Minimum Wage Outmigration Color-Coding Scheme
1 Crops, livestock & poultry 38,102 -8,331 -1
2 Fishery 43,447 -9,101 -1
3 Forestry 0 0 0
4 Mining and quarrying 11,893 -2,696 0
5 Manufacturing - 1 13,743,366 -2,927,873 -264
6 Manufacturing - 2 2,861,365 -609,660 -119
7 Electricity and gas and steam 1,032,346 -220,135 -33
8 Waterworks and supply 160,072 -34,130 -6
9 Construction 309,314 -65,923 -9

10 Transportation and storage 2,278,343 -485,638 -1,491
11 All other services 17,601,339 -3,749,675 -572
12 Household (Labor Income) 6,844,500 -1,458,249 -505
TO Total Output 44,924,086 -9,571,412 -3,000

C.  Impact of Labor Income on PCE (Environment-augmented-Conventional)
CODE SECTOR DESCRIPTION Scenario 1 Scenario 3 Scenario 2

Minimum Wage Outmigration Color-Coding Scheme
1 Crops, livestock & poultry 9,165 -1,953 -1
2 Fishery 10,058 -2,143 -1
3 Forestry 0 0 0
4 Mining and quarrying 2,938 -626 0
5 Manufacturing - 1 3,232,031 -688,598 -239
6 Manufacturing - 2 673,034 -143,393 -50
7 Electricity and gas and steam 242,988 -51,770 -18
8 Waterworks and supply 37,726 -8,038 -3
9 Construction 72,691 -15,487 -5

10 Transportation and storage 536,057 -114,209 -40
11 All other services 4,139,191 -881,872 -306
12 Household 6,844,500 -1,458,249 -505
TO Total Output 15,800,379 -3,366,337 -1,167

Source: Authors' calculations
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