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I. Introduction

'Iii

The environment acts as a receptor of waste coming from different economic activities.
Thus, a polluter derives benefits from the environment when he does not pay for these services.
Economic growth is usually measured through increased production and other activities. However,
when waste products exceed the carrying capacity of the environment, benefits derived from
incremental production are outweighed by the damages inflicted to the environment.

This exercise aints to familiarize the user in valuing the services provided by the
environment by means of calculating pollution loadings on both air and water resources. The value
of EWDS is equivalent to the cost of pollution abatement if the services are unavailable. The
exercise closely followed the methodologies used in previous ENRAP estimates.

2. Data Collection

In line with the institutionalization process, the 1995 EWDS update team requested the
DENR-RSD representatives to gather all relevant information for the current accounts update.
The RSD will be one of the primary divisions at DENR that will playa key role for ENRA once it
is institutionalized. On the other hand, NSCB was assigned to take care of industrial production
since they are most familiar with the sector among other member-agencies in the team. The
sources of data were identified from earlier ENRAP efforts to come up with environmental
accounts for water and air.

2.1 Air

Air emissions come from three sources, namely: area, mobile and stationary. For area
sources, the following agencies or publications were basic sources of data: Philippine Statistical
Yearbook (pSY), Department of Energy (DOE), Department of Trade and Industry (DTI),
Department of Public Works and Highways (DPWH), Energy Regulatory Board (ERB), Bureau of
Customs and the Bureau of Fire Protection. The Land Transportation Office (LTO) which
oversees vehicle registration in the country, was the source of figures for mobile sources while
DOE furnished the team with information on the country's coal and bunker fuel consumption in
1995 to account for fuel-based stationary sources.

Unfortunately, no recent data was available for industrial production (process based data).
The National Statistics Office (NSO), the government agency mandated by law to gather these
statistics has no specific statistics to answer the need. Value of output (based on sales) can be used
to estimate production with the use of statistical adjustments. However. the value of output item
was deleted from NSO questionnaires in 1993. Hence, for exercise purposes, 1995 production
levels was derived using annual gro"1h rates obtained from 1988 and 1992 production figures in
order to come up with process-based emissions from stational}' sources.

'"'
2.2 Water

Water pollution is a result of discharges emanating from domestic and industrial water­
related activities. Likewise, surface run-off results to siltation, which affects water quality.
Population figures gathered from the National Statistics Office (NSO) and the Philippine
Statistical Yearbook were utilised to estimate discharges coming from household activities. Due to
lack of new information on erosion class and other erosion related data, the 1992 figures were



applied for agricultural and forestry run-offs. However, for urban run-off, rainfall data for 1995
from PAG-ASA was used to come up with 1995 estimates. Similar to air, the lack of production
data led to the estimation of 1995 values using annual growth rates.

3. Data Gaps, Problems and Limitations

In the course of the 1995 accounts update activity, the following problems and limitations
were identified. These are summarized as follows:

3.1 Data processing

1. Data problems resulted in the use of projections for some data needs. (i.e.
Appendix Table 30a)

2. Discrepancies in figures/values between 1988,1992 and 1995 updates (e.g.
road construction figures)

3. Unfamiliarity with the Windows environment specifically, EXCEL.

4. The current office work/task has kept the counterparts busy, which resulted to
their absence in some meetings. Some of these activities are:

• EMB - Senate Hearings
• NSCB - PEENRA presentations
• DENR-RSD - Arumal Monitoring of Regional Offices

5. No established links (Tables and Appendix Tables) in the earlier updates i.e.
1988 and 1992.

6. The office of Laguna Lake Development Authority (LLDA) was transferred to
Calauall, Laguna. This resulted to problems in accessibility (i.e.
communications, etc.).

7. Lack of computers and facilities to conduct the hands-on tutorials.

3.2 Limitations

1. No actual data resulted into assumptions/projections of 1992 values (i.e. hotel
occupancy, restaurants, dental services, and built-up areas).

2. The 1992 cost data was adjusted to its 1995 equivalent due the absence of cost
data for 1995.

4. Data Analysis: Estimation of Physical Loads

4.1 Air Pollution

4.1.1 Area Sources

2
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hill

Area sources encompass II areas under the Philippine Standard of Industrial

Classification (PSIC). The process rates and emission factors are shown in Appendix Table 20.

Data revealed that all sources registered increases except for structural fires, surface coatings, and

dry cleaning.

Table 6 summarizes emissions from area sources and shows that the level of emissions

from all types of pollutants was higher in 1995 relative to 1992. This is solely attributed to the

increase in the level of process rate data since the emission factors used in the 1992 estimate were

applied to the 1995 update.

4.1.2 Mobile Sources

Due to the government's programs of opening the car market to foreign manufacturers and

at the same time making it affordable to domestic consumers, the number of registered vehicles in

1995 (Appendix Table 21) exhibited a 37.4 percent increment from its 1992 volume or a 12.4

percent arumal increase. In terms of fuel consumption, gas-fed vehicles registered an increment of

7.7 percent while diesel-run engines posted an increase in usage of 32 percent for the 3-year period.

This translates into annual growth rates in fuel consumption of 2.6 and 3.6 percent respectively,

for gas and diesel fed vehicles.

Appendix Tables 21-26 show the relevant information used in computing vehicular

emissions. In general, the level ofemissions increased for all pollutant types exc--opt for lead, which

exhibited a dramatic decline (fable 8). This is explained by the reduction in lead content of

gasoline (Appendix Table 26) in line with the government's lead reduction program.

Appendix Table 27 provides a summary of the number and percent share of registered

vehicles by type of owner and vehicle. Results show that the shares of private vehicles Illlder

industries and vehicles for hire have increased slightly in contrast with the share of the household

and government sector, which registered a minute decline.

Since the number of vehicles increased, a corresponding expansion in road travel is

expected to ensue (fable 9). Likewise, an increase in total fuel consumption translated to

additional mobile emissions from fisheries, railway, marine and commercial aircraft (fable 10).

The allocation oftotal mobile sources and paved road travel by PSIC is summarized in Table 11.

4.1.3 Stationary sources

Appendix Tables 28-30 provide the errusslon factors and process rates from fuel

combustion coming from the use of coal or bunker fuel used in manufacturing sector or in

generating electricity. The sectoral shares for total bunker oil consumption in 1995 was patterned

with the sectoral shares in 1992 while sectoral distribution for coal was based on data provided by

the DOE. Data shows that fuel and coal consumption in 1995 posted increases of 47.2 and 11.8

percent respectively, relative to their 1992 levels or an annual average groVoth of 15.7 and 3.9

percent.

Table 12 provides a summary of emissions from stational)' sources. All emissions

registered increases with SOx recording the highest increase of 43 percent relative to 1992 levels.

3



Of the total pollutants emitted by stationary sources in 1995, the manufacturing sector accounts for
the following: 59% of PM, 72% PM 10, 31% SO" 48% NOx, 93% VOC, and 96% CO.

Table 13 indicates the extent of toxic substances in the air due to production activities.
However, the pollutant levels were determined using annual growth rates from 1988 to 1992. The
rate of increase ranges from I% to 3%.

4.1.4 Summary of Air Emissions

Table 14 provides a summary of air emissions from aU sources. Figures show that total
volume of emissions for each type of pollutant increased with the exception of lead, which was
explained by the reduction of lead content in gasoline. For PM, area sources still occupied the
largest share (63.51 %). However relative to 1992, the share of the sector to total PM is smaller as
compared to 1992 while the shares of mobile and stationary sources slightly improved relative to
their 1992 shares.

The amount of sax registered the highest increase among the effluents (42.95%) relative to
their 1992 levels while PM 10 posted the lowest increment at 19.14%. Aside from PM, area sources
are the largest contributor to total emissions with respect to PM 10, VOC and CO. On the other
hand, mobile sources hold the biggest share for NOx and, as a group, is the sole contributor of lead
emissions.

A summary of the top five air polluting sectors in the Philippines per effluent type is found
in Table 15. The top five sectors account for 75% to 98% of effluents under each effluent type.
Households are the largest source of pollution for all types of pollutant except for sax which was
largely due to electricity generation activities.

4.2.1 Water Pollution

4.2.1.1 Industrial Wastewater

The current update covered all the sectors included in the 1992 accounts update. These
include a total of 30 sub-sectors and 6 pollutants. The 12 toxic pollutants in the 1992 study were
not considered due to the absence of actual data.

Table 16 summarizes water pollution discharges per effluent per sector. Generally, all
discharges increased except for suspended solids where the volume of effluents declined by 1%.
Total Dissolved Solids (63%) recorded the highest increment while the lowest positive change was
registered by Nitrogen (3%).

4.2.1.2 Domestic Effluents

The main sources of domestic effluents stem from various household actlvltles from
personal hygiene to various water-requiring activities. Since "discharges" is a linear function of
population, there was an increase in the volume of total effluents. Using the population data in
1995, and assuming the rural-urban distribution in the previous estimates, Appendix Tables 3-7
reveal the results of the computations in estimating domestic effluents. Table 17 showed that
households are the leading contributors of BOD, (54%) and Phosphorus (78%) in 1995 as in the

4
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previous accounting years. The same trend can be observed with other effluents as in the previous
years. For instance, surface run-offs dominate the bulk of suspended solids (91.7%) and nitrogen
effluents (49%) in the country.

4.2.1.3 Surface Run-off

There were no changes in the values of Tables 8 and 9 since the update adopted the
assumptions/information in the 1988 and 1992 estimates. This was done since no new information
is available regarding the erosion type per region/province. As mentioned in the preceding section,
surface-run-offaccounted for majority of suspended solids and nitrogen.

4.2.1.4 Summary of Water Effluents

Appendix Table 31 outlines the contribution of the major water pollutive sectors by
industry and process for each effluent type. The table shows that 99.27% to 100% of the
discharges are accounted for by these sectors. There were no changes in the ranking of the sectors
in 1995 except for BOD,. The changes in rankings were due to contribution changes in the lower
bracket of the distribution.

5. Value ofWaste Disposal Services

The valuation section of 1995 accounts update resorted to price adjustments of the costs of
different technologies and practices used in controlling pollution from its 1992 values. Lack of
information on costs and technological innovations used by the different sectors in 1995 was the
main reason for the adjustments. Nonetheless, the significance of the results cannot be
undermined.

5.1 Value of Waste Disposal Services to Air

In 1995 current terms, the value of WDS to air increased by 22.7% relative to the current
value in 1992, i.e. P7.6B pesos to P9.4B pesos (Appendix Table 32). By sector, using 1988
prices, the cost of WDS for mobile sources decreased by 14.53% while that of stationary sources
exhibited an 85% increment (Table 20).

5.1.1 Area Sources

The cost of controlling emissions from area sources is assumed to be zero. The reason is
that households will not bear additional cost in shifting from fuelwood to LPG use based on studies
by UNDPIWB (1992) and the Cebu Fuelwood Study.

5.1.2 Mobile Sources

The value of controlling emissions from mobile sources is represented by the costs

controlling mobile emissions. The costs of the different methods of controlling emissions (i.e.
inspection and maintenance, etc.) are sununarized in Appendix Tables 10-14. The value ofmobile
sources is more than 96% of total value of \\lDS to air in real terms (1988 prices). Using 1988
prices, the value of WDS to the mobile sector in 1995 is relatively lower the value in 1992. This

5
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means that the cost of reducing pollution for the sector has decreased by 14.53% during the
accounting periods under study (Table 20). -

5.1.3 Stationary Sources

In contrast to the mobile sector, the value of WDS to stationary sources exhibited an 85%
positive change, which can be attributed to the increase in both fuel-based and process-based data.
Stationary sources accounted for almost 4% ofWDS to air, an improvement from its 1.81% share

in 1992.

5.2 Value of Waste Disposal Services to Water

Appendix Table 33 shows that at 1995 prices, the value of WDS to water rose by 46%
from its 1992 value (P33.8B to P49.5B). Using 1988 prices, the increase in 1995 is 16%, from
P20.3B in 1992 to P23.6B in 1995, By sector, industries showed a decline of 4%, domestic runoff
increased by 64%, and surface run-off declined by 10%, respectively (Table 21).

5.2.1 Industrial Wastewater

Industries accounted for 14% of the value ofWDS to water in 1995, most of which was
accounted for by primary industries such as livestock and mining. Manufacturing contributes less
than 1% to total WDS. The 1995 attribution is lower than what was attributed to these sectors
during the 1992 update (Table 21).

5.2.2 Domestic

The household sector was responsible for 48% of the total value of WDS to water (Table
21). This is an improvement from its contribution of 34% in 1992. The reason is placed on the
increase in population particularly in the rural areas where the proper sanitary facilities are usually

absent.

5.2.3 Surface Run-off

Run-off, which is the main source of suspended solids, accounts for 38% of the total value
of WDS for water in 1995. Table 21 shows that forestry run-off accounts for 22% while
agricultural and urban run-off are responsible for II% and 5%, respectively. The cost of
controlling run-off in the country in 1995 at 1988 prices declined by 10% from 1992.

6
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Table 1

Revisions Incorporated In the 1966 Air Emissions Estimates

I I I. I It
I

PSIC Sector/Item

for Revision

Data Entry/Estimation

Preliminary Revised

Remarks Sourcel
Reference

I. AREA SOURCES

11 Kalngln
land area burned (ha) 84% of total forest

area burned
2,914 • used actual farast area destroyed due to kalngln

reported by the Forest Management Bureau

501 Building Construction

Residential

No. of units constructed

t-Ion-residential

No. of units constructed

Total floor area in sq m

502 Road construction

626 Gasoline dispensing facllliles

Vol. of gas sold (barrels)

Paved road travel

% of paved road

Unpaved road travel

31,219

5,364

3,218,000

10,999,000

46

30,181

5,067
3,222,000

11,072,000

14

86

• previous estimate used 19B9 data

- emission factortl Qro In terms of short tons.

Estimated emissions were mUltiplied by .90n to

convert to metric ton,

- emission factors are in terms of short tons.

Estimated emissions were multiplied by .9072 to

convert to metric ton.

- previous estimate used preliminary data from ERB

~ previous estimate accounted for the % of paved

national roads to total length of national road;

~ revised estimate used % of all paved roads

(I.e" national and local) to tot<lliength of road

~ not considered in the previous estimate due to the

absence of data reqUired in computing PM emissions

from unpaved road, namely, ave. vehicle speed, ave.

vehicle weight and ave. no. of wheels per vehicle

(per typo of road M gravel, sand or crushed limestone)

-In the revision, emission factors for paved travel were

used just to get an estimato of minimum emissions

2

3

3

continued



Table 1 (continued)

PSIC Sectorlltem
for Revision

Data Entry/Estimation
Preliminary Revised

Remarks Sourcel
Reference

HH Residential fuel combustion
LPG consumption (1000 liter)
Fuelwood consumption (ml)

Emission factors for fuelwood
PM 10

sax
NOx
voe
CO

Emission factors for LPG
PM10

sax
NOx
VOC
CO

II. MOBILE SOWCE5
712 Road ~senger transport
1. Fuel consumption (In '000 barrels)

Gasoline
Diesel

344,669
14,611,597

unit: kg/tonwood

4.4

0.075
0.87

0.7
13

unit: kg/lOoo liter
0.04
0.01
1.13
0.06
0.23

8.740
9,633

513,032
17,767,400

unit: g/kg

55.08
0.2
1.4

87.5
415.4

unit: kg/1000 liter

0.0325

.01S
1.09
0.09

0.225

11,033
17,467

• previous estimate used preliminary data from ERB
- preliminary estimate of fuelwood consumption was

derived assuming an annual per capita consumption
of 0.56 cu.m. multiplied by the country's rural
population

· revised figure was taken from the DOE Household
Energy Consumption Study

- emission factors utilized for the preliminary estimate

correspond to emissions from fuelwood fed to boilers
~ revised emission factors correspond to emissions
resulting from residential wood stovos

• emission factors are based on US·EPA AP-42,

Sept. 1985 report except for PM which is the
arithmetic average of the midpoints of the ranges for
butane & propane

v for SOx, expressed as S02, the sulfur content of the
(in grams per 100 m3) is considered

· NOx is expressed as N02
v for vae & NOx, a correction is made for error in Ule
data entry

~ fuel consumption used in the prelimInary estimate
constituted the annual volume sold to resellers only,
representing 79 & 55% of the total for gas & diesel,
respectively

4

4

5

6

3
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Table 1 (continued)

I
I t. IL

PSIC Sector/Item
for Revision

Data Entry/Estimation

Preliminary Revised

Romarks Sourcel
Reference

2. Attribution 01 luel consumption by type 01

vehicle ('!o)

Cars
Gas
Diesel

Utility Vehicle.
Gas
Diesel

BUSGS
Gas
Diesel

Trucks
Gas
Diesel

Motorffricycles
Gas
Diesol

Total
Gas
Diesol

40.22
3.51

27.44
64.73

0.09
4.08

1.64
26.62

30.60
1.06

100.00
100.00

J

24.46
1.17

52.85
34.10

0.85
8.60

15.84
56.08

6.Q1
0.05

100.00
100.00

~ the revision included fuel sales to resellers, Industrial

consumers, & the Philippine gov't lesB the volume

consumed by the fro sectors:
• PSIC 41 (die.ells used in the .tart up operation.

of bunker oil fueled power plants; emissions are

emissions are accounted for under stationary

sourCe emissions
• PSIC 14 & 713 (i.e., gas & diesel used in fishing

trade and diosel used In domestic marine transport,

respectively -. emissions are reflected under area

source emIssions)

- for the preliminary estimate, allocation of fuel can·

sumption by type of vehicle was based solely on

vehicle registration;
- for the revised estimate, other factors are considered,

namely:
• annual ave. distance travelled by type of vehicle

- annual ave. distance travelled per gallon of fuel

consumed by type of vehicle

7

continued



Table 1 (continued)

PSIC Sector/Item

for Revision

Data Entry/Estimation

Preliminary Revised

Remarks Sourcel
Reference

3. Lead (Pb) content In gasoline (In % by weight)

Premium
Regular

4. Sectoral attribution of mobile sources

5. Other mobile sources

714 Air Transport

0.6
0.4

0.89
0.6

• the data used in the previous estimate is based on

the limit set by the Bureau of Product Standards of

the Dept. of Trade & Industry

• the revision is based on the latest information from

the Dept. of Energy

• for the preliminary estimate, emissions generated by

type of vehicle were attributed to the corresponding

sectors based on the classification of owner of reg;s­

tered vehicles i.e., for hire (PSIC 712), government

(PSIC 91), diplomatic (PSIC 99, and private;

• the latter is allocated between households HH (Le.,

cars & motorcycles/tricycles) & the industry sector

(I .•. , UVs, buses & trucks)
M the industry share was distributed among the other

sectors classified under the PSIC based on the

sector's fixed asset value share reported by NSCS

M for the revised estimate, the attribution for Industry

is based on sectoral shares to total fuel consumption

(Refer to Table 1.1)

· preViously classified as area source based on EMS's

1990 Air Pollution EmIssion Inventory for Metro

Manila

• reclassified as mobile source based on US-EPA

classification

8

9

10,9,3

5

11

continued
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Table 1 (continued)

(
,I

I. Ii.

PSIC Sector/Item

for RevisIon

Data Entry/Estimation

Prellmlnnry Revised

Remarks Sourcel
Reference

III. STATIONARY SOURCES

1. Emissions from fuel combustlon using

bunker 011 luel

BOF consumption (In '000 lIlers)

Sectoral allocation

4,3B4,519

5

4,726,405 • preliminary data were based on ti,e 19BB annual fuel 10,3,9

consumption of establishments reported in the

Annual Survey of Establlshmsnls (ASE)

- for the revised estimate, the data used were based on

ERB - annual BOF se"s data;

- BOF consumption (In '000 liters) of the If. sectors

are excluded in the revised estimate:

PSIC 141 11,157

PSIC 362 95,445

PSIC 363 80,286

PSIC 369· 10,122

PSIC 711 5,543

PSIC 713 171,188

PSIC 714 - 11

Total 373,752

Emissions arising from fuel combustion in these

sectors are already accounted for under process

emissions;

- the previous sectoral shares Were based on the 1988

ASE 3-diglt sectoral dlseggrsgatlon of BOF cons­

sumptlon; U,a latter were derived based on the com­

bined 1988 ASE fuel consumption & DOE fuel sales

data, reflecting whichever is higher

continued



Table 1 (contlnue~)

PSIC Sector/Item
for Revision

Data Entry/Estimation
Preliminary Revised

Remarks Sourcel
Reference

2. Emissions from power generation
(PSIC 41, eXcluding coal)

General basis for computing emissions

Emission factors used for diesel-fueled plants
PM
SOx
NOx

Emission factors used for coal-based plants
(PSIC 221)

PM
SOx
NOx
VOC
CO

- annual fuel con­

sumption derived
by multiplying
the annual gross
energy generated
by the ave. fuel
required per kwh
generated

no estimate

unit: Ib/MT coal
10
39
21

0.07
0.6

annual gross

energy gener­
ated only

unit: g/kwh
0.44

16.65
8.46

unit: g/kwh
0.49
5.22

0.894

• these are dependent on the variable used in express­

ing the emission factors

· the preliminary estimate did not include emissions
from diesel turbines & diesel engines used for power

generation;
- the emission factors were derived using standard
reference adjusted for actual heat rates for 1988,
I.e., 11,851 BTU/kwhr

-the previous emission factors were based on EPN
NEDS (Jan. 1988) factors for industrial boilers using
coal

- the revised factors are based on actual operating
conditions of Calaca I (coal-based power Platr!)• Emissions should be attributed to mining b se
generation (mainly of Atlas Mining Corp.) is or
own use.

12

13

12

Gross energy generation (M kwh)
Oil-based
Diesel-based
coal-based

9,546

2,344

10,471 • preliminary data excludes power generation by other
utilities & self-generation by other firms amounting

2.582 to 925 gwh for oil-based & 238 gwh for coal-based
plants considered in the revised estimate

· in the preliminary estimate, oil-based includes oil­
thermal & diesel-based generation

14
12
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Table 1 (continued)

PSIC Scctorlltom
for Revision

Daln Entry/Estimation

Prollmlnsry Revised

Remarks Sourcel
Reference

n.a.

n.8. - these are not required in the revised computation

10 ~ the previous emission factor was limited 10 PM

0.22 arising from coal cleaning (Slone)

0.07 - the revision covered other pollutants (WHO, 1992)

0.05

Fuel requirement per kwh generated
Oil-based (in liter/kwh)
Diesel-based
coal-based (Ib/kwh)

3. Emissions from production processes

22 Non-motalllc oro mining
Emission factor for coal mining
(kg/mt of product)

PM
sax
NOx
VOC

331 Manufacturo of wood and wood products

Log debarking and sawing (ml of logs)

Plywood culling and sanding (m3 plywood)

Dryers (m3 veneer)
PM faclor for log debarking and sawing (kg/unit)

PM factor for plywood culling and sanding (kg/unil)

voe factor for dryers (kg/unil)

0.26

0.85

10

2,760,287
415,253

85,194
0.187

5
1.2

- revised procedure & emission factors based on 1992

WHO Rapid Assessment

15

16
18

18

363 Manufacture of cement

Emission faclors (kg/ml clinker)

PM 1.5 PIs. refer to Table w the revision adopted a more detailed set of emission

on add'!. sectors factors for cement manUfacturing; these are broken

covered. down by process, i.e., coal storage & preparation,

crushing & conveying, clinker processing, & grind 8

ing & calcining; other pollutants were also Included

7

18, 11

continued



Table 1 (continued)

PSIC Sector/Item
for Revision

Data Entry/Estimation
Preliminary Revised

Remarks Sourcel
Reference

369 Manufacture of other non-metallic minerai products
Emission factors (kg/unit)

PM
SOx
NOx
VOC
CO

65 90.365
2.468 or .0861

0.668
0.021
0.078

- the previous emission factor used excludes emis-
sions from fuel combustion;

-the revised factors (applicable to P81C 361 & 369)
were derived averages of WHO (1993) emission
factors for tunnel & periodic kiln using BOF (though
kerosene & LPG aTe also used to a lesser extent);

- for PM, the emission factor also include emissions
from raw materials handling

- for SOx, the factor assumes a 3.5% sulfur content
in fuel

17,18,12

371 Iron and steel basic Industries
Emission factors for sintering

PM
SOx
NOx
VOC
CO

unit: kg/ton of
rolled products

3
4
1

0.1
40

unit: kg/ton of
sinter ore

8.96 ~ the previous factors apply to sintering as one of the 12, 19, 11
processes of an integrated steel plant, thus 1s
reckoned in terms of rolled product

• the revised factors are more applicable since sinter is
being produced as an independent product (Phil.
Sintering Corporation)

Billeting of scrap metal through electric arc
furnaces (billet products in '000 mt)

Emission factors for electric arc furnaces (kglllnit)
PM

Casting and rolling ('000 mt of rolled products) 1,192

331 - not included in the preliminary estimate; used for
melting, refining, charging, tapping

25

1,272 - the preliminary figuro was adjusted to account for
changes in the reported annual production of long
steel products, i.e" previously 645,000 mt in billet
equivalent; assuming an 89% yield factor, this is
725,000 mt, or a difference of 80,000 mt

11,20

20, 12

continued
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Table 1 (continued)

t I
I

I, j

PSle Sector/Item

for Revision

Data Entry/Estimation

Preliminary Revised

Remarks Source/
Reference

94 Medical dental, other health and

vetorlnary services
vae emissIons

9,897 10,887 - the preliminary figure vvas in terms of short ton

- the revisod estimate was converted to metric ton

Sourc"a/RefClfences:

t. Oe:NR·FMe. 1989 PhilippIne Forestry StatistIcs

2. Nsce. 1992 Phlllpplne St3tlatical Yearbook

3. Energy Regull:ltory Board (eRB)

4. DOE. 1992 Hounhold EncrgyConsumpl1on Survey

5. EMS, 1987 Metro Manlla Air Pollution EmIssion Inventory

6. US-ePA. 1985. CompilatIon of Air Pollutant Emission Factor. AP-42, 4th ed. Sept 1985

7, Erwhonmenlal & Nab.irlal Resources Accounting Project (Phase II) Report (Appendhc 1 • Valuation of directWa,te Disposal Services)

~. Burogu of Product Standards- Dept. ofTrade & Industry

9. Dept. of Energy

10. NSO. 1986. Annual Survey of Establlahment•.

11. United States-Environmental Protection Agency. 1990. Supplement C to Compilatlon of AIr Pollutant Emission Factor., Vol. 1: Stationary Point & Area Sources.

12. Logarta, J. D., Jr., 19Comment, on the estlmgllon of Waste Disponl Services.

13. Stato of California Air Resources Board, TechnIcal Support Division. 19~e. Instructions for the Emission Oats! System ReYlew & UpdS!te RepoAppe:ndlx m.

Source CIQsslficgtlon Codes & EP,NNe:OS I!ml..lon FactolS.

14. Natlong! PO'NCIr Corporpllon. 1990 NPC Annullli RClPOlt,

15. BellIed on p.c, with III technlcllli personnel from the Mechanlcg) PI"nnlng Department of the N"tlon"l PO'Mlr Corporation.

115. Siano. R"'ph & Co.• 11'0. 1977. Induslrh1.1 Pollutlon Control: Tochnologlcal Strateglos.

17. WHO, 19152. RApid A.sessmentof SOUtCeS of Air, Water & Land Pollution.

18. WHO. 1993. Alf,Sessment or Source. of AIr. Water & Land Pollution.

19. Unlled Nallo", Erwlronl1\ent ProgrAm (UNEP). 1990. Guldellnes for Erwlronrnental ManAgement of Iron & Steel.

20. Private Dev\. Corp, of the PhilippInes. Feb. 1992. Industry Digest. Tho Iron & Steellnduatly: Moving Closer TOW;;Irds Integration.

9



Table 2
Additional Sectors Included In the Revised 1988 Air Emissions Estimates: Process Rate and Emission Factors

PSIC Sectorl Process Emission Factor Sourcel
Items for Inclusion Rate PM SOx NOx VOC CO Unit Reference

I. AREA SOURCES
91 PUblic admln. & defense

LPG consumption ('000 liter) 795 0.04 0.01 1.13 0.06 0.23 kg/looo liter
1111 Residential Fuel Combustion

Kerosene consumption ('000 liter) 376,065 1.48 kg!1ooo liter
Charcoal consumption ('000 mt) 1,518 41.31 0.278 1.4 65.6 311.33 g!kg
Crop residues consumption ('000 mt) 2,493 55.08 0.278 1.4 87.5 415.4 g!kg

PM to emissions were computed .for selected sectors

(Appendix Table 20).

II. MOBILE SOURCES
14 Fisheries (motorized fishing)

Gasoline consumption ('000 liters) 5,970 277 0.79 130 400 kg/1ooo liter
Diesel consumption ('000 liters) 193,588 14.4 30.6 7.2 17 kg/looo liter
Bunker consumption ('000 liters) 11,157 52.24 29.85 5.6 12.1 kg!1000 liter

711 Railway transport
Bunker consumption ('000 liters) 5.543 2.8 55.5 41 10.26 14.9 kg/1000 liter

713 Marine transport
Diesel consumption ('000 liters) 70,214 13.43 32 6 13 kg/1ooo liler
Bunker consumption ('000 liters) 171,188 52.24 29.85 5.6 12.1 kg/looo liter

91 Public admln. & defense
BOF consumption ('000 liters) 4,133 52.24 29.85 5.6 12.1 kg/l000 liter

l"'1VI10 6rnl~SIO/1~ were COrnpUlt1O lor /Ullfltflg aXnaUSl

(Appendix Table 22).

III. STATIONARY SOURCES (PRODN. PROCESS)
353 Petroleum refineries 2

Emissions from BOF combustion ('000 liters) 522.315 1.258 + 0.38 19S 6.6 0.1524 5 kg!1 000 I~er

Vacuum distillation ('000 liters feedstock) 8,467.306 0.052 kg/1 000 I~er

Fluidized bed catalytic cracking 867.391 0.695 1.413 0.204 0.63 39.2 kg!1ooo liter
362 Mfr. of glass and glass products 2

Glass containers (t) 301 0.7 1.7 3.1 0.1 0.1 kg/t
Flat glass (t) 95 1 1.5 4 0.1 0.1 kg/I
Pressed & blown glass (t) 29.84 8.7 2.8 4.3 0.2 0.1 kg!t

continued
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Table 2 (continued)

363

362

341

PSIC

4

Source'
Reference

2,3

Unll

kg/ml clinker
kglmt clinker
kglmt clinker
kg/mt clinker
kg/ml clinker

CO

5.725
5.125

NOx VOC
Emission Faclor

2.46
2.71

SOx

Phenols· 77

5.581
5.4605
14.725

60.3
64.1

PM

H,S·7.2

H,S·0.005

Flourides • 20.1

Flourides •.075

F,· .10

4,577
5,065
5,085
2,288
2,797

Process
Rale

351,352
& 356

Seclor/

Items for Inclusion

Manufacture 01 cement

Coal storage & preparation (mt clinker)

Crushing & conveying (mt clinker)

Clinker processing (ml clinker)

Grinding & calcining, wei (ml clinker)

Grinding & calcining, dry (mt clinker)

PM,o emissions were computed for selected sectors

(Appendix Tabs. 28-30).

IV. TOXIC AND HAZARDOUS WASTES

311-312 Food manUfacturing

Canning of fish (kg/mil

Mfr. of paper & allied products

Mfr. of sulfate kraft pulp (kg/ml)

Mfr. of chemicals & plastic products

Mfr. of phosphoric acid (kg/mt)

Fertilizer mfg.• NPINPK fertilizer (kglmt)

Mfr. of glass & glass prodUCts (kglmtl

Notes:
1. Emlulon f"ctora correspond to uncontrolled omissions oxcopt for cement.

2. The emission flllctors for cement mllinuflllcturing llife derived averages of uncontrolled and controlled emissions nsumlng half of the pliant!; employ air pollution control measureS.

These f;lldor. IIIre tlKpressed In kg/mt of ellnkeASlumlng thllll one ton of finished cement Is 95% clinker and 5% gypsum, these factors RTe Qpplled to only 95% of the annual cement

production. Por coal storGIge & prepanlltlon, the emissIon factor Is applied only to the portion of cement production for vvhlch co'll1ls used. About 90% of production utilize coal

(Log art", 1994). The"e f;actors 'N'Ore derived from WHO (1993) Qnd US·EPA (1990) emissIon factors.

3. EmissIons from motorized bancl;llS & boat. used In fishing, trains, and venels use~ for mQrlne transport.

Sources/References:

1. US-ePA. 1985. CompilatIon of Air PollutQnt Eml..lon r",ctor, AP·42, 4th ed. Sept. 1985.

2. United StI;lles-f!nvlronmenIQI Protection Agency. 1990. Supplftment C to CompUQllon of Air Polluhmt 'eml..lon PQctors, Vol. 1: ShlUonary Point & Area Source•.

3. WHO. 1993. Anenment 01 Sources of Air, W.ter & LQnd Pollution.

4. WHO, 1982. Rapid Aaaeument of Sourcfl. of Air, Wo.ter & LQlld Pollution,

S. Logarta, J. D., Jr.. 199Comment_ on the esllmallon of Waste DI.ponl Services.
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PSIC Sectorl
Items tor Revlslonllncluslon

Table 3
Changes Incorporated In the 1988 Water Effluent Estimates

Data Entry/Estimation
Preliminary Revised

Remarks Sourcel
Reference

INDUSTRIAL PROCESSES
12 Livestock, poultry and other animal products
122 Poultry and poultry products

Effluent faclor (kglhead)
Ducks

BOD
SS
N

Layers
SS
N

4.60

0.51

0.51

1.40
14.60
0.51

47.97
1.68

- the effluent factors for layers were used in the
preliminary estimate;

- for the revised estimate, the effluent factors used
are specific to ducks

- the effluent faclor for 58 & N from layer prodn.
was derived using the ratio of the effluent factors
for layer and broiler, I.e., (4.611.4)=(x/14.6),
x =47.87, where x =55 for layer; and
(4.6/1.4)=(yl.51), Y = 1.68, where y = N for layer

- revisions in the effluent factor used were based 2
on recommendations of Engr. F, Arellano, ENRAP
Consultant

21

211
213
215
219

Metallic ore mining
Process rate: in mt tailings

Gold ore mining
Copper are mining
Chromite are mining
Other base metal ore mining

225 M
21.333 M - pollution from the mining sector is reckoned in
23.706 M terms of the volume of tailings produced

0.29 M - in the preliminary estimate, the volume of tailings
3.51 M generated from copper production was estimated

based on the assumed tailing production rate of
10 kg/mt ore (Slone)

- the revised data were based on the reported volume
of tailings generated per type of are mined by mi­
ning establishments (Mines & Geo-Sclence Bureau)

3

4

continued
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Table 3 (conllnued)

pSIe Sectorl

Items for Revislonnnciusion
Data Entry/Estimation

Preliminary Revised

Remarks Source!
Reference

Process rate (mt)

223 Stone, quarryIng, clay and sand pits

Sand and gravol
Rock aggregates

Ernuent lactor (SS In kg/ml)

223 Stone, quarrying, clay and sand pits

Sand and gravel
Rock aggregales

31 Mnnufacture of food, beverage and tobacco

311-312 Food manulacturlng

Process rate
Slaughterhouse
Packlnghou8.8

313 Beverage manUfacturing

Ernuont lactor (kgfl 01 product)

Solldrink8
SS
Alkalinlly

331 Manufacture 0' wood and wood products

Ernuont lactor (kgfl 01 product)

Plywood manufacluring

BOD,
TSS
TDS
N
Phenols

Fiborboard mfg.

BOD,
TSS

353 Petroleum rOflnerles ('000 cu.m. leodstock)

unit: no. of heads
12,757,000

1,275,700

0,00

5,10

125

B,868

15.584.380
241,915

0.Q1
0,05

unit: I of LWK
1,183,000

118,300

1.30
3.7

4.1
1.1

3.10
0.24

5

12,5
20

11,887

IJ

• consIdered one of tho mAjor sources of 55, these

sectors were Included In the revIsed emlmate after

consultation with Engr. F. Arellano

• the effluent factors were generated based on actual

establishment data

~ the preliminary estimate mistakenly used no. of

heads as process rate instead of tons of Ilvewelght

of animals killed (LWK)

• Included In the revised estimate

~ ml9reading error
• Included In tho revised eslimate

• ravl.ed data Include feedslock from refinary fuel

loss (DBP Indushial Restructuring Study)

2

2

continued



Table 3 (continued)

PSIC Sectorl
Items for Revlslonflncluslon

Data EntrylEstimation

Preliminary Revised

Remarks Sourcel
Reference

Hydro~powered

DOMESTIC EFFLUENTS

HH Household sector, PSIC 94 and 98

Basis for computing sanitary waste:

Sanitation statistics
Population wI sanitary toilet

served by sewerage system

unserved by sewerage system

Population with unsanitary toilet

Population with no toilet facility

TOTAL

381

41

Manufacture of fabricated metal prod. .

Effluent factor (kglt of iron sheet used)

Home appliances (BOD,)

Electricity

Oil-based (MKWH)

Coal-based (MKWH)

9,546
2,344

unit: '000 persons
34,991

1,134
33,857
24,684

58,721

19.30

10,471
2,582

unit: '000 persons
43,015

7,664
35,352
10,594
5,112

58,721

~ included in the revised estimate

~ revised data based on %share of oil & coal-based

power generating capacity li.e. coal 8% (1988) &

6% (1992); 01144% (1988) & 49% (1992) mulli­

plied by the loIal power generalion 1988 24,538;

199225,682 MKWH)

- used to be attributed to PSIC 42

p In the preliminary estimate, the population was

categorized into those with and without septic

tank and those served by sewer, the purpose was

to determine the %of wasle that is heated (septic

tank provides primary treatment with up to 30%

800 reduction, however, since these afe not

properly maintained, the assumed efficiency was

only 10%) and those that are untreated;

- sewers carry waste into some waste trealment

plant or into the Manila Bay through an outfalL

the pollution generated by the %of population

served, thus is deducted, 10% was reflected to

account for leakages

M the other types of toilets such as closed pit, etc.

were categorized into lhose without toilet or

without treatment; based on consultation with

MWSS (Engr. Arellano), however, the closed pit

type also provide primary treatment

5

2

2

continued
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Table 3 (continued)

I Ii ' ;: ii. 1 11 ,, l • ~ • I

pSle Soctorl

Itoms for Revision/Inclusion

Pollution Irom leachate (solid waste)

Effluent factor

BOD
SS
N
P

Pollution from dotergent use (P in g/c/d)

Data Entry/Estimation

Preliminary Revised

unit: kiclyr unit: kiclyr

5.48 114.25

5.48
0.15 1,83

0.88 0,37

3

15

Remarks

• the preliminary estimate used the 1990 Census

of Population and Housing data on toilet fecillties;

tho % served by sower was assumed 10% of the

Metro ManUB population

• lor the revised estimate, the 1987 DOH Heallh

Survey data was used; only the percentages of HH

with toilet lacilities by type was available, viz:

sanitary toilet 73%, unsanitary 18%, no toilet

~ 9%; these percentages were appl1ed to the

estimated no. of population (medium assumption)

to generate the breakdown 01 population by type

01 toliellaclilly
• the MWSS data (as of July 1989, the only record

available that is closest to 1988) on population

served by sewer was used

• the preliminary estimate assumed leachate

pollution to be 20% 01 domestic wastawatar

pollution In terms of volume and concenlrallon

Arellano p,c,)

• the emuentlactors used In the revised esllmate Is

based on tha MWSS Solid Waste Study; the latler

assumes a 500 g BODlkg solid waste genarated

• N content 01 solid wasta is 0.8% on a dry weight

basis (generated at .626 kglcld) while P la assumed

20% of N)

• phosphate Is an inorganic substance used 89

bullders in the manufacture of detergents and

eoep&; this const1luteo 40% of the product;

phosph!llo pollution causes algAl bloom

SOUfcel
Reference

2,6

7

8

2

9

10

11

continued



Table 3 (continued)

pSle Sectorl
Items for Revlslonllncluslon

Data Entry/Estimation

Preliminary Revised
Remarks Source!

Reference

SURFACE RU N.oFF

Agriculture run-off

Nea eroded (ha)

Areas sllbject to moderate to severe erosion

08%slope
818% slope

Sub-total

> 18% slope
Total

Area with soli 1055 > 10 tonslha

Slight erosion (E1)

Moderate erosion (E2)

Severe erosion (E3)

Total

1,369,776
2,942,073

4,311,849

8,765,473

13,077,322

2,342,861

6,730,247
4,915,424

13,988,532

M In the preliminary estimate only the areas with

moderate to severe erosion were included in the

valuation of environmental services by water

- for the revised estimate, the maximum tolerable

soil loss (defined as the "volume of soil eroded

through the natural process under a virtually un~

disturbed ecosystem) of 10 tonslhalyr was used as

a basIs in determining the eroded area; note in

Appendix 7 that the maximum tolerable soil loss is

exceeded even in areas within the E1 slight erosion

category
~ for purposes of attributing the somce of pollution

Into cropland or forestland. the BSWM data of the

extent of erosion by slope category was used, viz:

cropland <18% slope (33%), forestland> 18%

slope (67%) (Appendix 8)

12,13

13

13

11 Agricultural crops production

(cropland and grasslandl

N
P

15 Forestry (forestland)

N
P

Total N
Total P

For PSIC 11 and 15

unit: mVyr
1,034,204

26,518

14,168
238

1,048,372
26,756

unit: mtlyr
592,500

9,361

1,202,954
19,005

1,795,454
28,366

BOD5" 1.3 x N

58"" 25/.99 x N

~ the preliminary estimates of N & P carried through

agriculture run-off were based on a soil delivery

ratio of 20%; estimate of total nutrient lost was

done by Dr. H. Francisco's Soil Depreciation Study

- In the revised estimate, the amount of N & P

carried through run-off was computed by multi·

plying the estimated total soil loss in areas exceed­

ing the maximum tolerable soil loss (>10 tons/hal

yr) with the corresponding average nutrient con­

tent of the soil (AppendiX 9)

12

13

continued
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Table 3 (continued)

PSIC Sectorl

Items for Revlslonllncluslon

Data EntrylEstimation

Preliminary Revised

Remarks Source'
Reference

Urban run-orr
91 PUblic adminIstration and defenso

Total area of urban centers (in sq km) 16,603 4.211 - the preliminary estimAte defined urban area 8S the

total area of the 61 cities of the country;

- In the revision, the ofOdal definition of urban area

by NSO was used; this is limited to cities or mun­

Icipalities with populallon density> 1,OOO/sq.km.

.. the revision was made based on the comment of

the EMB·EQO counterpart to ENRAP that some

citles still have large open areas (i.e., not POPulated

or with low density) So that run-off In these areas

may be attributed solely to nature

14

15
16

SQurce~fReferllnces:

1. WHO. 1982. RapId I\s8os,monl of SOIlfCos of Air, Wator nnd Land Pollutlon.

2. Engr. Ftnnchco I\rol\6no, ENl1AP Consult'ml,

3. Slonn, Rolph emd Co" Inc. 1977. Industrial Pollution Control: Tochnologlcol Stlftlon1os.

4. DENR Minoa and Go~clonco8 Bureou. Mlnorol Economics and Information Division.

5. WorkJ Bonk. 1993. Envlronl1umtnl Soclor Study: Towards Implovod MBnBgomo1l1 of Envhonmonltlllrnpncis.

6. NCSO. 1990. ConsUl or Populnllon nnd Housing.

7. Ooplulmont of lIonl1h. 1900. Notlonnl Hotllth Survoy 1967.

8. Mollopl)lIlon W"toIWOIkl' nod S~W(lrngo Syotnlll (MWSS) Soworngo Sy!lom r)0pl'lltlnnnl, DIstrlhullOll of sllwor systom In Moho Mnnlln as of Jut'( 19B9.

9. MWSS. 1992, Updnlot! Sand WBfllo Monngemont PI,," for Moira Mnnl14 (1993·1998).

10. Sogrnnh. 197<1, l.agunn do Oay Wntor ROSOllloOll SIUtIy.

11, Mohopolltlln Envlronmonlal Ill1provomont Project WOf!d Bonk. 19911. VeluoUon or Envlronmontnl Ooglll<lnUon In lngunn dn Boy.

12. F'rollctllco, H. 1993. Uplnnd SoR RO!lourcns of tho Philippines: Rosource AssosSlTlllnl and Accounting rOI Soil Ooproclntlon,

13. [)SWM·I\lMEO. Crop Dovolopmont nnd Soli Consolvatlon Framework. for tha Islt1nds of LUlon(1993). VlsoynS(1990) ilnd MlndllllaO(19B9).

14. NSCB. 1993. Phltlpplno Stolls1k:nl Yoarbook.

15. NCSO. 1960. NCSO Spaclnl HOPOll No.3 Phll1pplnos 1960 Populotlon, land 1\100 and Donslty.

16. Engr. Eslorllto Plnlac Chlof. WalOf OIly. Soctlon, Envllonmonlal Quality Division, EMO,
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Table 4
Revisions Incorporated in the 1988 Valuation of Wasle Disposal Services by Air

PSIC Seclorllliem for Revison Pollution Abalemenl Cosl
Preliminary Revised

Remarks Sourcel
Reference

P 161.9 M P
P 2,760 Iml PM P
P 161.9 M P

I. AREA SOURCES
HH Residential fuel combustion

II. MOBILE SOURCES
Pollution control measures
Inspection & maintenance (Plvehicle)
Light vehicle
Heavy vehicle

Engine Modification (P/vehicle)
Catalytic Converter (P/vehicle)
Fuei reformulation (Plvehicle)
Premium gasoline
Regular gasoline
Diesel

P 2.77 B

2,130

405
405

1,480

P

o
o
o

5.27 B

118
177

1,720
3,305

1,032
698

1,724

- in the preliminary estimate, environmental service to air for
HH was valued in lerms of the incremental costs HH will
bear for shifting from fuelwood to a cleaner fuel (LPG);

- this Is eslimaled as the difference between the unil price of
LPG (P/ml) and the average price of the equivalent volume
of fue",ood (based on heating value: 1ml LPG =3.784 mt
fuelwood);

• value: (P3,040/mt· P75(3.748») = P 2,758, say, P2,760
• a non-polluting target of 10% was assumed in generating the

total value of environmental waste disposal services to air
• for the revised estimate, HH will not incur any incremental

cosl in shifting from fuelwood to LPG use (UNDPIWB,
1992) & Cebu Fuelwood Study.

• for the preliminary estimate, abatement cost in the mobile
sector was based on the cost of fuel reformulation and the
use of a catalytic converter by gasoline·fueled veieles;

- the cost of fuel reformulation is the estimated impact on
fuel costs for refinery modifications required to meet
changes in fuel specifications (WB), i.e., sulfur reduction in
diesel from 1.0 to 0.20 weight percent and PB reduction in
gasoline from .45 gn to .15 gn;

- an average abatement cost per vehiele irrespective of the
type of fuel used was derived since Ihe number of vehicles
by type of fuel per sector is not known; the laller was
proxied by the sector's fixed asset value share;

• the cost per vehicle (exc. motorcycles) was equal to the
unIt cost of reformulation rnllllipli~~ by the annu()1 vol~me

1,2

3

4

continued
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Table 4 (continued)

1, Ii I.

PSIC Sectormtem for Revlson Pollution Abatement Cost

Preliminary Revised

Remarks Sourcel
Reference

OTHER MOBILE SOURCES

14 Fisheries (motorized fishing)

713 Marine transport

of fuel consumption (by type of fuel) plus the total ennual­

Ized cost of catalytic converters for gasoline-fueled vehicles

divided by the total number ofvehlcies, I.e., about P2,760

per vehicle per year;
- for motorcycles, the cost Is limited to fuel reformulation ­

about P810/motorcyclelyear;

- considered the costs provided by WB study In 1988 prices

- for the revised estimate, the annual cost of Inspection and

melntenance (I & M) per vehicle was sdded;

- the efficiency of these measures are as follows:

a. I & M Is expected to reduce PM emissions by 35%, end 4, 5

40% for VOC & CO;
b. Fuel reformuletion - 40% for PM & 35-65% for SOx;

c. Catalytic converters - 80% NOx, and 50% for VOC & CO;

- the total values were computed as follows:

a. I & M = summation (no. vehicle, inspection x cost of

Inspectionlvehlcle,lyr); where i = vehicle type by weight

category, viz: light, medium & heavy;

b. Fuel ref. = summation (annual fuel consumption, X cost of

fuel reformulation,); where I = type of fuel;

c. Catalytic converter = (ennuallzed cost of CC X no. of

gasoline fueled vehicles, exc. motorcycles)

d. Engine modification (EM)= (annualized cosl of EM X no.

of gasoline fueled vehicles manufactured before 1984);

- considered the costs provided by WB study In 1992 prices;

- a non-polluting target of 10% was assumed In generating the

total value of environmentsl waste dispossl ssrvlces to air;

- the values per sector were based on the sector's shars of fusl

consumption (Pis. refer to allocation of emlaslona).

P 40.72 M - these sectors were not covered In the preliminary estimate;

P 13.88 M - lhe value of environmental service Is expressed In terms of

continued
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Table 4 (continued)

PSIC Sectarllltem for Revlsan Pollution Abatement Cost
Preliminary Revised

Remarks Saurcel
Reference

baghouse
ESP

baghouse
baghouse

265-1,135
350 -1,570
265-1,135
175 -1,225
not available

714 Air transport

III. STATIONARY SOURCES P
Pollution control technology (Caslin Plml PM)
Electrostatic precipitator (ESP) (eff.: 97-98%)
High efficiency ESP (eff.: 99-99.95)
8aghouse (eff.: 99-99.9%)
Mechanical collector (eff.: 50-90%)
Wet scrubber

Pollution controllechnology by seclor
MANUFACTURING

31 Food, beverage and tobacco
32 Texlile, wearing apparel and leather industries
33 Wood and wood products
34 Paper and allied products
35 Chemicals and chemical products, petroleum,

coal, rubber and plastic products
36 Non-metallic mineral products except cement
363 Cement
37 Basic Metal industries
38 Fabricated metai products, machines and equip.

ELECTRICITY, GAS AND WATER
411 Electricity generation

378.22 M

13,649

2,700
3,285
2,740

cyclone
cyclone
cyclone

wet scrubber
wet scrubber

fabric filterlbh
ESP

fabric filterlbh
wet scrubber

ESP

P 6.48 M the cost of reformulated fuel consurned by these sectors, i.e.,
annual volume of fuel consumed X cost of fuel reformulation
(Pis. refer to discussion under mobile sector)

P 83.18 M
- For stationary sources, value of waste dIsposal services to air

valued in terms of controlling PM; per sector, values derived
by muitiplying the volume of PM emissions adjusted for
existing pollution control and non-polluting target of 10%
wI unit cost of appropriate air pollution control device

- for the preliminary estimate, the unit cost for the different
types of air pollution control devices were derived using
available information on the cost of controlling PM emis­

mech'l collector sions using a baghouse in the cement industry and the coet
mech'l collector ration of these device in relation to the other typae;
mech'l collector - for the revised estimate, the W8-0ECD reported abatement

baghouse cost per annual metric ton of PM avoided with adjustment
baghouse using Philippine price Indices was used; the technologies

used are electrostatic precipitator (ESP), baghouse and
machanical collector;

- in the previous estimate, wet scrubbers were considered ap­
propriate for soma sectors; since no cost is available for wet
scrubbers, the cost of a baghouse was used in its placa;

- since the non-polluting target was set at 10%, the lower
high elf. ESP bound cost were used except for the mechanical collector.

6,7

8

Sources/References:
1. Energy Regulatory Board
2. DENR Forestry Management Buraau
3. Food and Agriculture Organization of the United Nation 199Regional Wood Energy Development Programme in Asia. "PaUerns of Commercial Woodfuel Supply,

Distribution and Use In the City and Province of Cebu, Philippines."
4. World Ban199Environmeniai Sector Study: Towardalrnproved Managamanl of Envlronrnentallmp"cts.
5. AD199Vehicuiar Emissions Study.
6. Onoda Engineering and Consulting CLt1991ndlistriai Restructuring Studies: Cement.
7. Stone, Ralph and Co., In1971nduslrial Pollution Control: Technological Strategies.
8. World Bank and OEC199The World Bank and OECD Environmental Action Pian for Central and Eastern Europe.
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Table 5

Revisions Incorporated In the 1999 Valuation of Waste Disposal Services. by Water

22 Non..metatllc mining and quarrying

MINING AND QUARRYING

21 Metallic oro mining

AGRICULTURE. FORESTRY AND FISHERY

12 L1vQstock, poultry and other

animal products

MANUFACTURING

31 MQnufacture of food, boverage and tobacco

311..312 Food manufacturing

Pollution Abatement
Sourcel

Technology and Cost Remarks Reference

Preliminary Reviled

Mroblc\anacroblc acroblc\anaeroblo - In the prel1lnlnllry e,tlmate, valuation of onvlron-

facultative ponds facultative ponds mental oervlces by water wa& In terms of tho

Mfsted facultative pro9p6ctlve cost of pollullon control; tha '_Ucr Is

lagoons expreosed In terms of cost In controlling aOOa

- activated sludge for the livestock sector;

~ chemical tr",atmant - the average unit cost of four alteroative wasto

BVO: P4,OOO/mt BOD ave: P2,o190/mt BOD treatment methods for organic wastes 8uch 11$

total: Pl,OS9 M tolal: P274 M from Ilvostock production wae used;

- In tho revised estimate, abatement cost for the 1,2

sector was based on tho cost of anaeroblc facul~

tallve lagoon/pond using theft, equallon:

PCI:I: PC = plant cost

when F = now
I = Industry
a ::a stQndard pfant

0.6 =- scale factor, Indicating

eC8le economlee

o and M cost Is assumed to be zero;

• talllnll' pond - tailings pond - the prospective cost of falllnge Impoundment 3

8ve: P 10/mt tailings ave: P 115/mt tailings was used for mining;

totel: P 12.375 M total: P 3,650 M ~ a mlt:tako was made In the preliminary ostlmato.

vol. talllnll': 1.46 M ml vol. tailing., 46.83 M mt deriving tho treatment cost per unit, In particular

tho annualized cost was divided by the total

tailings pond capacity Instead of the estimated

ave: P 10/mt tailings ave: P 1151mt tailing. annu21110ad; this was corrected In the present

total: P .073 M total: P 13,552 M veralon;

vol. talllnll': 8,682 ml vol. tailings: .118 M mt

lotol: P 430.545 M total: P 137.913 M ~ In the preliminary estimate. vatu.tlon of environ..

• fiRma as PSIC 12 actlvatod sludge mont!!l servlcee by water wn alao oxpressed In

ave: P 4,0001mt BOD torms of the cost of controlling BODs (or of SS

for metallic ?lnd non-metallic mlnorel products and

continued

SectorJltem for RevisionPSIC
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Table 5 (continued)

Pollution Abatement Source!
PSIC Sectorlltem for Revision Technology and Cost Remarks Reference

Preliminary Revised

313 Beverage manufacturing anaerobic facultative actlvated sludge fabrication of metal products, machineries and
ponds equipment);
ave: P 3,690fmt BOO • for the revls.cd estimate. cost equations. were 1,4

used to generate estlmates of the prospective

32 Texiile, wearing apparel and total: P 43.906 M total: P 40.039 M cost of pollution control per sector; these were
leather Industries ave: P 3, 116/mt BOO derlvod using cost Information from the WB-

321 Textile manufacturing - chemleal treatmont activated sludgG financed IEPC Study (for the mUg and IIvostock
323-324 Manufacture of leather and leather prodUcts • chemical treatment actlvated sludge sectors) and the COM Phlllppino Urban SelNCltlge

and Sanitation Study

33 Manufacture of wood and wood products total: P 6.199 M tolal: P 4.4727 M - abatement costs were set a6 a function of 60D6

including furniture and fIXtures ave: P 2,500/mt BOO concentration and plant capacity (CU mlday);
331 Manufacture of wood and wood products - secondary treatment activated sludge - the equatIons used are as follows:

1. Activated sludge treatment:

34 Manufacture of paper and paper products; total: P 16.401 M total: P 22.728 M C:z::Exp{-.259693)*X1.... 5604B5· X/'.566839

Printing and Publl6hlng ave: P 2,500/mt BOO when C :; total annualized cost of waste-
341 Manufacture of paper and ilollied products same as PSIC 331 activated sludge water treatment

X1 :; 60D15 concentration

36 Manufacture of chern. and chern. products, petroleum, total: P 16.164 M total: P 23.141 M X2 = plant capacity (cu mlday)
coal, rubber and plastic products 2. Chemical treatment: 2

351,352 Manufacture of chemicals and plastic products same as PSIC 12 activated sludge PCI;; pes (FI/Fs)"O.6
& 366 OMI = OMs (FI/Fs)
363) Petroleum refineries same as PSIC 12 activated sludge when PC = plant cost
364) Manufacture of misc. products of petroleum and coal same a6 PSIC 12 activated sludge OM = annual operallng and

malntonance cost
36 Manufacture of non-metallic minerai products total: P 0.392 M totul: P 9.068 M I I:: Industry

ave: P 300/m t 55 s I:: standard
362 Manufacture of glas$ and glass products chemical treatment chemical treatment F = flow (cu.m.lday)
363 ManUfacture of cement ~ chemical treatment chomlcal treatment

37 Basic metal industries total: P 0.292 M total: P 10.295 M
ave: P 300/m t SS

371 Iron and steel basic Industries chemical treatment chemical treatment

39 Manufacture of fabricated metal products, total: P 2.049 M total: P 4.921 M
machineries and equipment ave: P 300/m t S5

391 Manufacture of fabricated metal products chemical trealment chemical treatment
._- --- -------- - ----- ~-----~--

continued
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Table 5 (continued)

PSIC Sectorlltcm for Revision
Pollution Abatement
TechnologJ and Cost

Preliminary Revised
Remarks

Sourcel
Reference

392 ManUfacture of machinery except eloctrlcal
393 Manufacture of electrical machInery, etc.
394 ManUfacture of transport equipment

ELECTRICITY. GAS & WATER
41 Eloctrlclty
411 Electricity generation and dlstrlbutlon

Oll"based
Coal-ba&ed

42 Gas and stoam
422 St~am heat and power plants

WHOLESALE AND RETAIL TRADE
81-62 Wholesale and rotCillllrado (ga, dispensing)
629 Gasoline dlspenslng

COMMUNITY. SOCIAL AND
PERSONAL SERViCES

94 Medical dental, other health
and veterinary scrvlces

97 Penlional and hou8ohold services

98 Rcstaurants and hotels

• chemical treatment
• chemlcel treatment
- chamlcal treatment

total: P 23.921 M

• aame as PSIC 331
• same as PSIC 331

tolal: P 0.228 M
- same 'UI PSIC 331

total: P 4.443 M
primary treatment

- eame 88 HH
total: P 13.895 M

- sama as HH
tolal: P 2.010 M

~ sarna RS HH
lola I: P 3.757 M

23

chemical treatment
chemical treatment
chemical treatment

total: 0

chemical treatment
chemlc~1 treatment

total: 0
chtllnlcfll trefltment

primary treatmenl (0.1.)
tolal: lumped wI HH

chemical treatment
lotnl: P 0.418 M
primary lreatment (s.l.)
total: lumped wi HH

- for tho revised esllmate, the value of waste dls­
poell services by water to the energy generation
sector Ie ZGro given the 8SeU,.nce from the enor~

flY sector thet appropriate and adequate pollution
control moasures ere being Implemented,

~ In tho prelimInary etlmate, primary treatment was
assumed for tho gasoline ,t"tlons; Ideally, costing
should be based on cost of olVwater separator
which Ireats 011 and grease whIch Is a maJor pol·
lutant, however, there la no available data.

- tho prospective abatement costs for PSIC 94,97,
and 98 were computed based on poppulatlon being
seIVed by these sectors; .lnce the abatement cost
Is expro9sed 8S per capita, values were deducted
from the total number of populatIon reneeted
under the HH sector to avoid double counting;

- for the revl$cd estimate, abatemont cost for PSIC
94 and 96 wero lumbed wtth the HH seetor tlnce
valuatIon was made In tenn. of tho number of
septic tanks that are oxlstlng and the additional
requlroment;

- tor PSIC 97 - commercial laundry sorvlce.,
secondary treatmont level was usco In tho revised
estlmato;

continued



Table 5 (continued)

PSIC Sector/Item for Revision
Pollution Abatement
Technology and Cost

Preliminary Revised
Remarks

Sourcel
Reference

DOMESTIC EFFLUENTS
HH Sanitary waste • secondary treatment

ave.: P 3,700/mt 8005

total: P 3.638 B

primary treatment (s.t.)

annual cost/s."

Cap. coat: 1,134
Malnt. cost: 231
Total: 1,365
total: P 7.427 B -

P 12.038 B

- for the preliminary estimate, domestic waste­

water Is treated using a secondary treatment
method (trIckling filter) with a removal efficiency

of up to 95% tor BODt\ and up to 92% for 55;

- abatement cost was dorlved trom tho cost of a
wastewater treatment plant with a capacity of
3,500 II/second (wI assistance from Engr. Plnlac);

- the costs excludes costs of sewer lines, pumptng
costs and relatod maintenance costs

- total abatement cost was derived by multiplying

the total BODs (controlled) with the unit cost of

BOOs removal;

- the preliminary estimate was considered low
based on feedback from a field expert

- for the revised estimates, cost8 are based on tho
cost of on-site treatment facllltles, I.e., Individual
6eptlc tanks; these are consIdered to be more
suitable for non·point sources such as domestic
wastes; more applicable In areas where land Is
not a constraint such as In the rural areas; or In
aroas where a common waste treatment plant Is
not feasible; or tn the absenco of t>ewcr flnes and
municIpal waste treatment f"cllltlos;

- to Increase tho efficloncy of septlc tanks, the
frequency of dosludglng Is avery 2 years Instead
of every 5/1 0 years

- abatemont costs consist of annualized capital
and annual maintenance cost (cost of desludglng,
dona every 2 years)

- estImated total abatement coat consist$ of the
cost of maintainIng existIng sanItary toilet facti·
Hlcs plus the total annualized cost (capital and
maintenance cost) for the required additional
facUities to be set up; the latter Is equal to the

5

6

3

8

9

continued
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Table 5 (continued)

PSIC Sectorlttem for Revision
Pollution Abatement
Technology and Cost

Preliminary Revised
Renlluks

Sourcel
Reference

HH Lcnchato (solid mato)
Agriculture lun-off

11 Croplands
Area valued
Abatemont technology and cost

HH Detergent uoo ~ not valued

• not volucd

2.94 M h.

- not valued

• not valued

4.61 M ha

25

number of other types of toilet 'adlltles and
those with no toilet.

• the ff. altomaUve domestic Wl8tewater treatment
methode werD also expfored, viz: waste stabil­
izatIon pond, aerated lagoon, and activated sludge
(including pumping ~lOd eewerago cost)

Wastewater pump statIon
C=@Exp(-3.80687146)"Cop".6663616306
O&M=@Exp(-6.109456553)'Cop".6663618306
Sftwerage cost

PCI ill PCI D PCs (FVFII)"O.6
OMI ' OMI = OMo (FVFo)

Waste stabilization pond
C=@Exp(-2.7722892276)'Cop".7332668917
O&M'@EXP(-5.0748743208)'Cop'.7332668917
AeratQd lagoon
C=@EXP(-1.7355593732)"Cop".67606659751
O&M'@EXP(-4.0361444662)'Cop".67606659751
Activated sludge plant
@Exp(-1.7650795561)'Cap".7444104253
@Exp(-4.0876646491)'Cop".7444104253
• the plant cost are annualized uelng the fr. aSSum·

pUO": n:D 40 yea.... , r:: 15%
• by law, 60% of Active Ingredlent for deteroerM and

9031'9 aro blodegradablo (cocolcttve); the other
40% which con!;t1lute bUlldere, may be non·lXo·
dcgl"ftooblo or Inorgnnlc, usually phosphate; the
latter Is re8ponslble for algal bloom8; zeollto, Ita
non-phosphallc substitute, 18 very expensive,
yet Iiltle Is kno'NJ1 about Its onvlronmental eHeet8.

~ lho prospective cost of controlling surface run-off
from agriculture nnd forest lands 19 moasured In
terms of the cost of er0810n control; for the PI'~

4

10

contlnued



Table 5 (continued)

PSIC Sector/Item for Revision
Pollution Abatement
Technology and Cost

Preliminary Revised
Remarks

Source/
Reference

15

Unit cost (per ha)
<8% slope (P90 - agronomic cover)
8%<18% slope (P600 ~ shift to SALT)

Total cost
Forestland

Area valued
Abatement technology and cost

Unit cost (per ha)
>18% slope (P720 - vegeneerlng
structyres; P90 - agronomic cover)

P600

8.77 M ha

P 720

a.
b.

a.
b.

POO
POO

P600

0.38 M ha

POO
P 720

Ihnlnary estlmate, this Is:
3. for croplands ~ the Incremental cost of adopt~

lny improved farm management technologies
(Appendix 10); this is the difference between
the cost of Implementlng sloping agricultural
land technology (SALT) and the cost of up­
land corn farming; SALT Is an erosion carthol
farm technology for the uplands recommended
by the Dept. of Agriculture; the cost was ap­
ptled to agricultural lands sUbJect to moderate
to severe erosion located In areas beyond 8%
slope;

b. for forestlands - the cost of Implementing soli
and water con$crvatlon measures In forestlands
(Appondlx 10); I.e., coat of ee.tabllshng and
m~lntalnlngvegetativo (e.g., waUlings) or
mechanIcal structures (e.g., contour ditches
and levoe; this was applied to moderate to
severely eroded forest and gra,slands located In
areas beyond 8% slope

- for the revised estimates, the cost Is applied to
areas with average solllos6 >- the maximum toler­
able rate of 10 tonsJha; these Include areas below
8% slope;

~ based on Veraclon's study on run-off and soil loss
rates agronomic cover such as sweet potato,
stylo, etc. rt.'<:Iuce ~ollioss rate up to 93% for as
low as P90/ha (Appendix 10 shows the % red~

uctlon on surface run·off of the different erosion
control measures) while vegetative and engineer­
Ing structures reduce surface run~offup to 90%
although at a higher cost, I.e., P720 - P1,330/ha;
reforestation (estab. and malnt.), on lhe other hand
costs P12,OOO ~ P13,OOOlha

- for the revised estimate, two sets of costs wero
used: ono using P 90 for agronomIc cover for all

11
12

11

13,14

11

conlinued

I f I • .. If r ¥ t
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Table 5 (continued)

PSIC Sectorlltem for Revision
Pollutlon Abatement
TechnologJ and Cost

Preliminary Revised
Remarks

Source!
Reference

Urban run-orr
91 Public admlnlatratlon and defonse

Abatement coat 8ve.: P400/mt 55
total: P 1.B07 B
primary troatment­
sedimentation

total: P2,886.95 M
primary treatment­
sedimentation

types of slopes and the othor varying by levcl of
eroslonfslope.l.e.,
1. areas under E1 (slight eroalon) and aroas below

8% slope - P 90tha (or agronomic
2.2. Areas undor E2 (moderate erosion) Ind ereaa

8% < 18% slope· P 600111. (cost of shining
to SALn

3. areas under E3 (severe erosion) and ar03$ >
16% slope

- In tho revlsod ol>lhnate, abatement cost was set
as a function or ww now rate (cu mlday)
Instead of SS

15,2

SoufcesIRQforonces;
1. Jnmos. M. Montgomery Consulting Engrs.. Inc. 1991. Induslrltll Efficloncy lind Pollution Control Progl0m: Flnor Roport Dnd AppendIces.
2. Ecorlomlc Oovolopment r:oundl1tion!lagunalllko Devtolopmeot Authority. \971. A Soclo- EconomIc Appralsllr of tho Propoo;od Upgmdlng of Laguna Lflke.
3 8110ne5, N. 1993. "Resource Use end Envlronmonlal Conflicts: The AGP Op$n-Ptl Mlno, lIagon, B'lnouoL· Instltuto of Envlronmenltll Scl(lnce & Maneg"monl
4. ClImp Orossor & McKoe Inlernfltlooal lno. 1994. PhHlppln(ls Urban St'W'Ortlgo lind Sanllntlon: Notlonfll Strategy lind Action Plan.
5. Jllmos M. Montgomery Consulting Engrs., Inc. 1919. Molro ManUe Masler PI,n for S8WOmgfl and $anllllllon.
6. Engr, Ep,lr.nlito Plnloc - Chlot. Wnt,r Qunllty So<.1.1on· Environmental Quolity DIvIsion, Envllonment,,1 Mgt Burellu.
1. Dr. [)Qnllid T. LAuthl ' Prot(llnor, Unlv. ofCaTollnB; TrlllnO(, Tlnlnlng on Env'tIIl & N.tur.' Resourco Policy Oovelopmont (Whito Rock Holel, Sublc, Zembllr9s -Allg. 1-13. 1991\).
8. Dr, Honry ro~kln, Coo'ult1lnt to the F.nvlronmentl'lt & NAh.ITal Resources AtoounUng ProJ(lct.
9. Oeportrmmt of HOlllth· H.llllh Inletllgencll Servlco. lf161 & 1~2. Nollonlll H.arth SuMYS tor 1967 & 1992.
10. Paraonal corlV(lrsnUQIl wllh on omcar olthIJ PhlUpplne Rltnnlng Compnny.
11. Voroe/on, V p.. E. F. COllolel.", Jr., E. NMfly(lO & C. B. L1esol. 1991. EVllluallon orOllToront Soli & Wlllor ConsNvotion Monsult'ls In tUlon· Cornl'rlnos Sur. EROS, 111 • CSAAC (wI RRDP·PCARRDfundlng)
12. Ouroou of Sl)l1~ & Wnlnr Mtlnng'lml)nt· AI.McOllI d(lltn on tho Sloping Agrl.lnnd hchnology (SALT),
13. Ourollu of Solis & Wnlt'lr MnnlSQoOlonl. AI.MCrop Oova!oprnent & Soil Consorvollon F"mn<M)l'k rOf tho Ittlonds of luzon (1993), V1saytls (1990) 8. Mindanao (1969).
11\.•1 FUIOchcl) 1993 Uplnod Soil nl'sourcaill or Ihn PhlUpplnos' Rosol/rco AsSOMmont o/'ld Accounting for Soli [)(Iprl"Clotion. Pert of Ih8 Spochll Studios Compononl oftht- ENRN"·II.
15. Jookko POYfY HY.J2. Indut:tJtol RC51JUcluring StUdios: PUlp lind P"pN
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Table e

Area Source Emissions: Phl1lpplnoll, 1~8, '''''2 and 1OQ~

Typ. of Area Source/
Eml.s\onfl, (moIlle ton.)

PSIC Data Roqulremflnl. PM PM,g 00' NO' voe --_----...-£Q

"" '''1:12 1006 1011 '0"2 aoe; 10n "" "" ".. '''''2- 1005 1088 109:1; 100~ 1088 1m '''''5

11 Kalngln 1,Oe5 " '" m " '" 1'10$1. nog. nog, '" 1 " 1,504 44 '" 11,277 '" 1,583

0" Building Con"ructlon 22,86e 25,88" 43,785 1'M28 1e,55i 28,02' • 0 0 0 0 • • • 0 0 0 •
Residential 8,024 8,889 13,762 5,135 5,689 8,808 • • • • 0 0 0 • • 0 • 0

Non-ro~ldentilll 14,832 17,000 30,023 9,493 10,880 19,215 • 0 0 0 • • • • • • • •." Surfac. Coatings '" .00 ".
Glos, enam,1

". '" '"
Flatw<:lll onamel ". 291 '"

50' Adh..,v, & Suiants
01 23' m

50' Road Construetlon 18,108 118,284 1,601il 10,el03 15,Cl80 1,023

el2a Gasoline Dispensing Facilltlos
4,472 5,001 8,438

Underground tan\($,vtOrklng 1088
2,004 2,244 2,885

Vehicle leluellng vapor displacement
2,109 2,362 3,031

Underground tanks btellthlng loss '" '"
,.,

Vehk:le fElfuolif1g sp"lago
"0 165 213 I112 Automobile Fir..

, , 4 , , , 0 0 0 , , , , 4 0

842 Structural Fire. 12 " 21 11 22 20 0 • 0 4 , , " 20 " 104 '" '"
" Publle Admin, & Oefonn

LPG 0 0 0
, 0 , , 0 1 0 0 • i

'" Dry CleanIng
212 20' ". I

Indulltrlal {>t.glfla'lng
". 1,1lS1 1,220

Paved RQad Trav,1 11 18,403 21,800 37,613 8,4ce 11.702 11,284

Unpaved Road Trav~1 " t13,04lS 110,1126 230,8011 llS,i5S 104,203 t40,102

>lH Rotld,nllill fu~I Combu,UQn 'U 1,HS,el&1l 1,018,04&0 U26,4118 1,11U811 1,019,4110 1,325,411g 4,811 4.184 lS,nO 31,~8 28,7112 36,100 1,912,440 1.713,21'1 2,10!$.ll34 _,880,020 8,133,311 IJ,9911,032

LPG 11 " " 11 " 2' • , ,
'" '" 90' " 71 " '" 110 '"

FuelWootl 978,826 692,042 1,151,164 918,628 892,042 t,151,104 3,653 3,239 4,160 24,87-4 22,674 29,260 1,654,648 1,417,008 1,a28,722 1,380,578 6,727,082 8,eS1,72S

Chl\rcoal 82,708 81,164 60,042 62,708 81,164 60,042 304 '00 291 2,125 2,073 2,035 99,519 97,129 95,341 472,693 460,961 452,504

Korosone • • • 0 0 • '57 '" '" • 0 • • • 0 • • •
Crop n)slduo, 137,333 125,259 114,246 t31,333 125,259 114,246 '09 '09 .15 3,491 3,164 2,904 218,167 198,988 161,490 1,035,733 944,670 861,813

TOTAL 1,360,178 1,421,~'15 U30,o&01 1,2112,~80 1,281,790 1,Ii12.1<16 4,0111 4,78-4 6,1111 ~1,305 28,808 35,143 1,880,313 1,720,fW3 2, 114,688 8,000,484 8,134,006 IJ,907,II42

i'IoI~; Z"ollod~t' no pl>lll.tJ<lIl ..nI>lIlon" p« VSePA t~ort

R.!fI'I\~tI;

1. US-ePA 1!lEl5. ~atl<ln OI}.JJ Po'lul.", eniu\<)fl Faetor,AP~2,4lh td. SOj>l, 1985.

2. us-ePA 11l\lll. ~n <>fAIr PoI~'11. E"';'$i<lr! hcton, AP-42 Suppl.m&ttC, sept. 11100.

3. C.t1onla /JJt R~I""'<:I$ Board. 19l11, Mtth(H. for A"~nhsl ma S""", EmI,$io<" In QltlorrL1.

4. The .-mI,"'onfa.<:tonuudn 111112 was abo .ppkdhllMllll95updal'.

I Ii
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Table 7

Comparison or Phase II and Pllaselll Air Pollullon Esllmates: Philippines, 1988

Sector PM SOx NOx VOC CO Pb

Prelim. Revised Prelim. Revised Prelim. nevlsed Prelim. RevIsed Prelim. Revised Prelim. Revised

Emissions (metrIc tons)

I. AREA 108,146 1,217,779 1,244 4,917 14,741 31,305 20,106 1,580,318 208,822 8,900,484

1. Households 65,185 1,178,686 1,111 4,917 13,276 31,049 10,389 1,872,440 192,630 8,889,020

8. Fuel wood 65,171 978,628 1,111 3,553 12,886 24,874 10,366 1,554,648 192,551 7,380,578

b. Olher ruollypes 14 2OO,lfJll 0 1,364 389 6,175 21 317,793 0 1.508,442

2. Others 42,961 39,093 133 0 1,466 266 9,717 7,877 16,192 11,465

II. MOBILE 89,588 180,495 27,400 61,346 122,204 137,390 189,334 194,829 905,173 919,249 563 1,059

1. Households 29,871 66,818 3.183 1,870 13,885 13.885 64,305 64,305 277,555 277,555 311 283

2. For Hire 15,671 27,139 3,652 6,212 15,083 15.083 38,139 38,139 110.211 110,211 98 114

3. Government 2,757 4,761 1.042 2.217 4,890 5,013 5,676 5,699 28,727 28,m 13 36

4. Diplomatic 356 621 112 373 1,007 1,007 554 554 3,245 3,245 2 5

5. Industries 40,933 69,155 19,411 50,674 87,339 102,402 80,660 86,132 485,434 499,460 139 622

8. Food manufacturing 5,304 16,323 2,515 8,731 11,318 20,632 10,452 19,054 62,905 114,673 18 147

b. Mrr. of wood and wood prod. 276 8,297 131 4,438 589 10,487 544 9,665 3,274 58,289 1 75

c. Crude pol. & nat. gas e"Plo. 0 5,623 0 3,008 0 7,108 0 6,564 0 39,505 0 51

d. Gen. eng'g. const. 0 4,726 0 2,528 0 5,974 0 5,517 0 33.202 0 43

e. Others 35,353 34.185 16,765 31,969 75,432 58,201 69,664 45.312 419,254 253,791 120 307

III. STATIONARY 294,901 301,778 277,888 298,596 49,738 59,891 36,489 18,198 238,617 47,172

1. Mfr. of food. beverage & lobae<:o 113,606 114,103 21,837 76,904 3,402 28,086 15 4.173 224 19

2, Bastc metallnduslrics 31,651 77,660 31,266 61,070 6.944 10,061 790 1,579 219,426 259

3. Manufacture of paper & paper 27,772 28,219 4,474 28,091 558 10,601 3 1,218 7,844 6

producta; printing
4. Mfr. of chem. Be chern.• petroleum, 15,330 16,298 10,615 13,930 832 12,934 20,665 6,087 75 1,847

coal, rubber & pl••tlc prod.

5. Other. 106,541 65,499 209,695 118,602 38,002 (1,791) 15,016 5,141 11,048 45,041

TOTAL 492,634 1,680,052 306,530 364,860 186,661 226,586 245,928 2,093,344 1,352,606 9,666,905 563 1,089

.._---_. conllnued
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Table 7 (continued)

Sector PM SOX NOx VOC CO Pb
Prelim. Revised Prelim. Revised Prelim. Revised Prelim. Revised Prelim. Revised Prelim. Revised

Emissions (metric tons)

I. AREA 21.95 72.48 0.41 1.35 7.90 13.70 8.18 89.82 15.44 90.21
1. Households 13.23 70.16 0.36 1.35 7.11 13.58 4.22 89.45 14.24 90.09

a. Fuel wood 13.23 58.25 0.36 0.97 6.90 10.88 4.22 74.27 14.24 74.80
b. Other fuel types 0.00 11.91 0.00 0.37 0.21 2.70 0.01 15.18 0.00 15.29

2. Othe", 8.72 2.33 0.04 0.00 0.79 0.11 3.95 0.38 1.20 0.12

II. MOBilE 18.19 9.55 8.94 16.81 65.46 60.10 76.99 9.31 66.92 9.32 99.93 100.00
1. Households 5.06 3.50 1.04 0.51 7.44 6.07 26.15 3.07 20.52 2.81 55.24 26.72
2. For Hire 3.18 1.62 1.19 1.70 8.08 6.60 15.51 1.82 8.15 1.12 17.39 10.76
3. Government 0.56 0.28 0.34 0.61 2.62 2.19 2.31 0.27 2.12 0.29 2.36 3.36
4. Diplomatic 0.07 0.04 0.04 0.10 0.54 0.44 0.23 0.03 0.24 0.03 0.35 0.43
5. Industries 8.31 4.12 6.33 13.89 46.79 44.80 32.80 4.11 35.89 5.06 24.59 58.73

a. Food manufacturing 1.08 0.97 0.82 2.39 6.06 9.03 4.25 0.91 4.65 1.16 3.20 13.87
b. Mfr. of wood and wood prod. 0.06 0.49 0.04 1.22 0.32 4.59 0.22 0.46 0.24 0.59 0.17 7.05
c. Crude pet. & nal. gas explo. 0.00 0.33 0.00 0.82 0.00 3.11 0.00 0.31 0.00 0.40 0.00 4.78
d. Gen. eng'g. canst. 0.00 0.28 0.00 0.69 0.00 2.61 0.00 0.26 0.00 0.34 0.00 4.02
e. Others 7.18 2.03 5.47 8.76 40.41 25.46 28.33 2.16 31.00 2.57 21.23 29.01

III. STATIONARY 69.88 17.98 00.88 81.84 28.84 28.20 14.84 0.87 17.84 0.48
1. Mfr. of food. beverage & tobacco 23.06 6.79 7.12 21.08 1.82 12.29 0.Q1 0.20 0.02 0.00
2. Basic metal industries 6.42 4.62 10.20 16.74 3.72 4.40 0.32 0.08 16.22 0.00
3. Manuracture of paper & paper

products; printing 5.64 1.68 1.46 7.70 0.30 4.64 0.00 0.06 0.58 0.00
4. Mfr. of chern. & plastic prod. 3.11 0.97 3.46 3.82 0.45 5.68 8.40 0.29 0.01 0.02
5. Others 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Change from Phase II to Phase III (%)

I. AREA 1026.06 295.35 112.37 9251.90 4162.24
II. MOBilE 79.15 123.89 12.43 2.90 1.56 88.03
III. STATIONARY 2.33 7.45 20.41 -50.13 ·80.23

TOTAL 241.03 19.03 22.45 751.20 629.47 87.90
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TQble 8
Mobil. Source Eml..lon. by Vehicle: nnd FUIIl Typ.: phlllpplnu, 1988, 1992 and 1995

Vehicle/Fuel Emissions (metric tons)
Type PM --PM;;"-- 80x NOx - -'lOb co Pb

19~8 1992 1995 1~88 1992 1995 1988 1992 1995 1DB!!. 18~ 1l~ 1981 1992 199~ 1'" 1992 19.9' 1... 1992 1995

em 1,246 1,799 2,230 ••2 1,310 1,604 1,782 2.275 2,509 13,809 17,98.4 23,172 34,218 43,167 56,315 242,379 304,910 398,233 25. 187 ..
G.. 97. l,ng 1,607 651 61. 1,007 1,269 1,345 1,552 13,070 16,407 21,4116 33.973 42,049 55,746 241,653 303,362 396,539 259 167 59
Dle"nl 207 570 623 231 <92 537 <9< 931 957 739 1,577 1,725 2<3 616 507 726 1,546 1,693 0 0 0

Ulillty V,hld... (UV) 11,097 18,371 25,8157 9,538 15,863 22.376 17,140 22,540 34,769 37,005 5f1,800 74,757 78,340 115,044 144,851 484,488 707,472 895.478 55. 4.. UO
Gas 1,820 2,635 3.269 1,260 1,81!4 2,259 2,742 3,352 3,672 24,001 34,845 43,227 71,910 104,138 129,187 460,893 667,450 628,002 559 468 140
DIesel 9,277 15,735 22,597 8,277 14,039 20,117 14,399 19,180 31,097 12,944 21,955 31,530 6,430 10,907 15,663 23,596 40,022 57,476 0 0 0

Buns 1,232 2,127 2,3M 1,094 1,890 2,101 3,677 4,989 !S,848 0,085 15,064 17,355 2,710 4,605 5,153 10,301 17,343 18,2111 & 7 1
Gas 10 15 8 5 7 4 <4 52 25 157 219 121 67 9< 52 1,444 2,022 1,120 9 7 1
Dl08cl 1,221 2,113 2,358 1,069 1,883 2,097 3,633 4,937 5,823 8,929 15,444 17,234 2,643 4,572 5,101 8,857 15,321 17,096 0 0 0

Trucks 8,156 11.'57 15,7-45 7,196 10,234 13,D52 24,5G4 27,227 38,980 61,133 85,861 116,129 18,599 25,87-4 34,719 84,73S 101,137 U1,S75 166 .. 18
Gas 19< 177 132 100 91 68 .21 632 <16 2,9i'6 2,669 2,002 1,371 1,249 937 26,997 24,611 18,461 106 66 10
Olelel 7,002 11,381 15,013 7,090 10,143 13,604 23,082 26,594 30,502 58,205 83.192 114,128 17,229 24,825 33,762 57,739 82,526 113,214 0 0 0

MotorlTrh;:ycles 1,283 11,911 18,551 6,198 10,166 15,822 '" 4'. 594 1,171 1,921 2,991 82,928 103,207 180,737 83,288 138,588 212,894 64 •• 23
GM 7,263 11,911 10,551 6,198 10,166 1S,B2::! 312 <32 59. 1,171 1,921 2,991 62,926 103,207 160,737 83,26B 136,508 212,694 04 60 23
Diesel 0 0 0 0 0 0 19 10 0 0 0 0 0 0 0 0 0 0 0 0 0

.._--_._~.~. ..."" ........••... ..~ .._-_._--_._._.__.-----
Total 28,994 45,786 64,759 24,900 39,461 55,854 -47,414 57,480 82,701 122,203 178,230 234,405 196,793 291,958 401,775 905.173 1,273,430 1,648.295 1,059 667 238

Goo 10,266 15,007 23,568 8,214 12,906 19,219 5,188 5,812 6,202 41,380 50,001 69,766 170,2119 251,337 346,662 614,255 1,134,013 1,450,815 1,059 607 23.
Diesel 16,726 29,798 41,191 16,692 20,557 36,634 42,227 51 ,6GB 76,438 60,617 122,169 10<1,617 26,545 40,621 55,113 90.918 139,417 189,480 0 0 0

TQoIIlI I;rrh"CO'"l1 (N,4, NOt, VOC & CO)" Il\nro ~lIf,~ ~"h~or". (IYIlpt:fll~Vllom,,seos
tlot.; 'For ~•• W(lN', (0% of I'M It I~" 8\1\n 10 mtrcmelcrln "lO .....111101' nn1no elihllul.t 01lsoIl'>II.'d closc/. PMIO I, $19 4% lind~ olll>tllotlll t>M.
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T;:,ble 10

Other Mobile Emissions: Phllipplnes.1988.1992 and 1995

Emissions (metric toll!.l

PSIC ScctorlData Requirements PM SOx NOx VOC CO

1986 1992 f996 1966 1992 1m 1966-1m---OO 1968 '--l§92 1995 ma 1992 1996

14 Fisheries 6 0 0 3,381 3,943 4,681 6,262 8.011 9,200 2,232 2,587 3,067 5,814 6,613 7,888

Go.50llne con~umptlon rOOD Iltor5) 0 0 0 17 15 19 5 4 6 776 710 912 2,366 2,183 2,808

DI~,ol con5umptlon ('OOO mon,) 0 0 0 2,768 3,700 4,240 5,924 7,882 9.011 1.394 1,655 2,120 3,291 4,379 5,006

BunkaT cOO$umptlon rOOD mers) 0 0 0 563 210 321 333 125 164 62 23 34 135 51 74

711 Rlllilway Transport 16 17 25 360 338 494 227 248 385 57 82 91 83 90 133

Dle~ol Con,umptlon (000 IItol'.) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bunkor Con3umptlon ('000 litars) 16 17 25 308 336 494 227 248 365 57 82 91 83 90 133

713 Marine Transport 0 0 0 9,886 12,881 18,890 7,367 9,791 14,316 1,380 1,837 2,885 2,984 3,972 6,807

0\1)'01 Consumption (000 lito",) 0 0 0 943 1.349 1,945 2,247 3,213 4.834 421 602 869 913 1,305 1,682

Bunk(lT Con,umption ('000 l~o,,) 0 0 0 8,9-13 11,512 16,948 5,110 8,578 9,663 959 1,234 1.817 2,071 2,667 3,925

714 Commercial AITernft 40 44 103 133 119 285 1,218 1,230 2,843 1,803 1,884 3,813 5,146 4,186 9,094

Air bu, 1 2 4 33 36 64 326 356 636 312 339 796 772 639 1,971

6AC-1II 6 7 15 7 8 16 62 67 156 298 324 761 425 462 1,066

6707 2 3 6 3 3 7 67 73 171 5 6 14 36 39 92

6727 1 1 1 1 2 4 13 14 32 6 6 15 24 26 61

6737 2 2 5 6 6 15 52 56 132 24 26 60 66 109 250

6747 26 29 66 36 40 93 423 460 1,060 493 535 1,256 1,320 1,434 3,371

6757 0 0 0 1 1 2 15 16 36 6 9 20 1 1 3

6741 0 0 1 1 1 1 7 7 17 6 8 20 21 22 53

6743 0 0 0 0 0 0 1 1 3 1 2 4 4 4 10

Me DONNELl-DOUGIJ\S DC-l0 0 0 1 5 6 13 52 56 132 49 53 126 176 192 450

LOcHEED L1011 0 0 0 1 1 1 64 70 164 136 150 353 199 216 508

De-8 0 0 0 0 0 0 2 2 4 13 15 34 16 18 41

FOKKER 50 0 0 0 0 0 1 2 2 6 55 59 140 68 96 226

SHORT 360 1 1 2 3 4 8 2 2 4 11 12 26 9 10 23

Gonornl Aviation Alrcrart 0 0 0 36 13 17 129 47 62 382 141 185 1,954 720 946

91 Public Admin. & Defense

Annual con,umptlon of BOF (In '000 I) 0 0 0 216 75 110 123 43 63 23 8 12 50 17 25

TOTAL 56 61 128 13,929 17,332 24,341 15,187 19,323 28,767 5,496 6,178 9,669 14,078 14,878 22,941

Nolot,
1, lh, ,tnluio)n lliclol, und ~IO IIIt.d Irom US·t;pA, 10M. Compllftllon ot Nr Pollul,n! Em'I'lon rlctar, Ar"-"2, "Ih .ti. Emlnlon" (lllnd life bUfMd X lve, fu,lloilldlng) X ,m",lon fIlC""

2. P$IC U For guoll", powor.d blnt.., 11clOlilor outbolfd motorl, wnh.n tldJu.tm.nl tor lh. hlghlH tUlfur content ofloe.1 o.oollno wtr. u.~d. FOr d~~'·power~ Ihlpplr10 YOI"I',I.clor. for 200 holtllpOWllr

ollllinn 0\ luUtpMd moUe 'MIr, u.od On,oll"o, dlu,' 8. bunk,r COIl.umpllon from P.R8 & DOE '"101 d,l", Th. percontllgo .1If1101 of dln,llnd b\'nkol con.umpllon In 11192 wer" 'ppll&d to tho '995 dlltll ",I.,

3 P~IC 711: Dlo'''' a. bunker coneumpllon frorn eRA a. DOE .ftiU dMft. Tho I""rt"nl~g••h.ru 0'0"".' lind bunkel con,umptlon In 1992 wore .pplkld to Ihe 1nn5 dlla Iflt•.

4, PSle 713' f.,ctora 'or (jlnel.poworlld commercl.l molol,hlp, run"I"" on dllleel wtlh 0,2% .ulfllr ctlnllmt mI. eho"n while BOr hlctora eho",n while nor rae\or• ......,r. nr,1 t1dJu.t"d hom clllorllie VIllufli and

,\lUur conllJnl bMore computing lor e1Otol,lon•. DI"M' alld bunker con.umpllon were maln'Y U1ed tor bOIh dlrO'l motive power (propulllon & m'chlnlell drt.to) .nd for powtl genel'lltlon, OIo.ollnd bunker

corl,llmpUoll from ERD & DOE ..let d.tt,

G, I'SIC 714: Em",lon" (flnnulIl no. Of t.nding a. IlIlkeoN optrltlon, ~ 1'10,01 Ilrcrllft (by typ(l) I( emlnlon r.etof

In thlllllblenco of <:Ifltl! on the numbflr ImJ type 01 "kCfllntl, Ihll numt\(lr (If night oper,tlon. (provklll by MflI1Ulllnl,rn"llonlll Nrport Authollty) mfl' blowt';l"n dOWlI by I\lrtfJll1lyprt and flilCIIl" l!1b( e,tlmltfld. 1M 1990

flllClfl" lOb< lndlc~11Jd In Ihtl1QQO MoIre M~1\1I1l Air Pollullon £:mlt'\oI1 Invt'lnlnry ....... uNd, tI" t'l\!llumlld Ih"t thfllltlerll" mb( " tile '~m.ln 1M8 llnd 1002, Alrtrnn" l:(ln,l~t of ,horl, mndlum, long "nllo JunlbO J""

llnd IUlbo plOp' 0\. IlktrJlII, lor gllnerlll/1v1l1tlcln '"ch /I, L()nIJ~I, Conn., C~llIna Citation, Chlllllo hflilcop~" ~ flllllcllelllft Q()"lIrnl "vlnlloll op&IJlllon, ~lI:llJd" IT\f'dlll, N'llf'If!"ncy, m1lltnry, Ilon.ehfllluktd llnd

C/llllrnlly night,. An f1V&rflUfl of the &rl'lI,,,l<)n fncll':>fll u'lI'd fOf Cot_lIlI, Ce1lInll Cltlltlon, LellrJol.lld I)olchelll1 WIlro \.Iud for Oflt\llrllIIllYllltlon,

O. pSle nl; "11\1"101'11\\1;1011 fOI mllrlnlt tlnll'I)()Il{PSC 113)W"Irll \.I~nrJ. r:Ulll dlllnW\'llo Irom Elm,

1, PMIO 0' roSie 714" tlpptOl(lmlltely 9n~ ot PM. (10M. 30 MT & 19f12· 43 MT). bll.lld on 1900 EMO lI'IvlllJltoty.
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Tobie 12-

Summary of Emlselons from St~llonaty Soulce,: Philippines, 1988, 1992 and 1995

Ernlulon. (motrle tonflL--.....

p~c llldullry & Process _PM -~ ~ ~ ~
co

19811 1992 199' 1988 1992 1895 1988 1982 1895 1988 1992 1995 1988 1992 "95 19M 1992 1995

AGRL, FORESTRY 8. FISHERY " " 31 " 24 " 'J! 3" 51' .. .. "
, , , , • ,

11 Agrle', ClOp' productlon
, , 0 , , , , , , , , , , , , , , ,

111 Poley prowe:ton
, , , , , 0

'12 Com pl"oOJction 0 , 0

113 Vegetable pl"odUCUon
, 0 ,

11. Frtits & nuts (e)Cd. coconul) proc!UCtion 0 , ,
,,, COconut proWction ltd coprtl·making

, , 0

"' S\~rc3OG prodocUon 0 0 0

117 To!lacco prodtlCtion 0 0 0

'" Flbef C¢l>S prodoctioll 0 , 0

'" Agri. crop$ pr'OdllctiOI1
, 0 0

" L1vellock, pouUry & olher Inlmol. plod'n. 0 0 0 , , , , , , , , , , , , , , 0

12\ ltve.stQl;); & IVlIstock pl"odUcb , 0 ,
122 Pwllry & poUTTy prOOJct$

, 0 0

". Rolslng of oltter arimtlla,lncl their prOOlcts 0 0 0

13 AgrleullulIl Sorvlclla
, 0 0 , , , , , , , 0 , , , , , , ,

13' AgrlcUlm:ll sonoice:>
, 0 ,

14 Flllh.1)' " " 28 " " " 100 262 3" 14 28 41 , , , 1 3 •
141 Ocoan (off·shore) & coaltal flshlrlg " " 28 .. " 26 100 262 3" 14 28 41 0 0 0 7 3 •
142 lrietYJ lIsh1llg 0 0 0

143 Opllrll'on of lIst\ lomll 0 0 0

14' O~r llshery IIcU"Ues 0 0 0

" ForestI)'
, , • • , , 132 .. 12' 14 • 14 , , , 1 , I

151 lOWrlg opero.Uons 9 , • 9 , • 132 " 12' 14 • 14 , 0 , , , ,

'" OU1er forestry llcti.,.j~ei 0 0 0 , , , 0 0 , 0 0 0 , , 0 , , ,
10 Hunting, tfl.pplng & germl opalll.tlon , , , , , , , , , , , , , , , , , ,
'60 HLI:l1ing, lrapplng & gaIT\(! oporl!~on

MINING & QUARR'f1NG 47,401 71,337 192,196 33,435 21,598 64,759 26,349 12,594 18,.422 2,019 1,399 2,0:22 ... 85 .. '" tl7 173

21 Metflllle ora mInIng 28.492 60,2:28 130,1156 10,768 21,tlOS. 46,469 18,429 12,180 1T,81l8 1,940 1,280 1,884 10 1 10 116 ,10 '71

211 Got:i ora mning l.324 87' 1,266 1,261 832 1,225 18,1\29 12,160 17,896 1.940 1,280 1,884 10 7 10 '" 116 171

212 01l'o/lr predDlIS mo\tl.l ore Il~ning

213 eowec- ore rrlnlng 21,156 59,354 129,210 9,505 20,714 45,244 , , , , , 0 , 0 , , , ,
21' Nickel ore mning

215 Oll"OlTlllo Otll mIning

21' Iron Ote mlnlng

21' 01l'o/lr bl>$l! nlolnl Ote n~lllng

" NOIl~Mt.llle mIning & qll_Hylng \8,919 11,109 112,240 22,£69 ~,99Z 18,2:xl 9,920 4J' '" 140 '" '" ", " .. 1 1 1

221 CO~I rnlrMng 17,816 15,652 17,757 2:2,298 5,476 6,215 9,783 3" 301 125 "' 12. 336 " 89 , , 0

'" Crude pnrolotnl &. l1aml gas6~ &. proOOclS , , , , , , 0 , , , 0 , , , , , , 0

223 Stooe qJalT)'ing, clny & SlJnd pits '97 872 798 355 309 285 132 67 12' 14 9 13 , , 0 I 1 1

228 Otller notHl..ehll5c mlning & qJlIl1)'ing 47 585 33,685 16 205 11,790 5 3 5 , 0 , , , , , , ,

3b

f [ [ [ I. II I' t I IT f ~ [ t .. l f { (
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TlIblll11

SWll'lt.ry 01 Eml-'IOnlJ "om Sf,'lon.ty Sour~":Philipp In,,,. 1998. 19!U and 1995

-----PM
Emlu.hml (rMllli=J~

PSIC IndUIlIy &. p,oe... --.!.M...!t_ ~ _!!2L voc --S2-.
HIllS 1992 11195 1989 1992 1995 1988 1U2 1995 1988 1992 1995 1888 111112 ".. 1988 1892 1995

T,bl"2 COflUm'&d

contlnuod

MANUFACTURING 2.4(1,510 Zee,ttle 2",035 164.329 1eU-4, 215,150 IM,'-45 1111,832 137,581 2&,409 23,1.41 30,735 7,233 ',245 "'24 048,9811 55,882 ' ••209

31 Mf. or l!lod. h'''"'I\II'', & lohM:to 114,103 12Il,350 HIl,3I1 78,904 81l.2tr 104,804 2',oa8 32,"' ",142: 4,113 5,e80 4,"'9 " " 23 ,,,
'" .0'

31\.:H2 rood lTI<'I'll"hll;bll'lj) "2,801 121,002 14~.I02 1fI,ITO 8ft,OR2 103,M9 m.083 74.9110 32.330 2.9~7 3,838 3,403 " " " "" '" ,og

'" O~W'lrll9'! 'MnulllC!ull"'l1 1,155 1,:\22 1,120 tHIl 652 'n 6,1192 7,008 Moe 1,HIt 1,~28
,,, , • , " " 79

'" Tob..cco m,rou!lu::luiog 01 .. 91 " " " 7<1 '" 1.347 "
,. ,., 0 0 , 7 , "

22 TulU", wlIMtng _"p"III'" IlIlIth", Ind".1I1.. '" '" 2,190 721 '" Ul),t 10,nO U'O 14,001 1,074 1.028 1,484 , , 7 "
., '"

'21 TfI'UIll' m"I....l1nclur1l\g '" '" 2,1M! .09 '" 1,60~ 9,304 9,3115 13.662 1,041) ,., 1,438 , , 7 .. " '"
322 WfI",tll\lflprlllrfl! " 19 " 20 " " '" 271 '" " "

., , 0 0 , , •
323·324 Mfl of kI/lUllIf & klllhllf prodlcl. , , , , , , " " "

, , • 0 0 0 0 0 ,

" Mfr. 01 wood" wood prod Including

fvmlhlfll lind II .... lul.. 2,840 1.8S7 1,559 2.162 1,017 1.374 '" 274 .., " " " '" " "
, , •

'" Mfr, 01 wood & wood ptoduCIt 2,636 ',eGe 1,5~7 2,160 1,016 1.372 '30 '" 377 .. " .. ,,,
" ., • , •

'" tAlr, 01 rep!!\( Of Unl»'.,
, , , , , , 27 " "

, , , 0 0 0 0 0 0

" Mfr. 01 pip'" & piper plod,

prInting snd publl,h1ng 28,219 29,482 3M75 28,091 29,290 30,519 10,601 12,246 18,133 1,219 1,'04 1,709 , T , 7,903 1,235 t,524

'" Mfl'. or p/lpflr 0\ f1l1lfld product, 28,219 29,492 30,676 2e.o91 29.290 30,5'9 10,598 12,243 16,829 1,211 l,lW4 1,109 • 7 , 7,903 8,235 &,524

'" Prln~ng, pU:lItNng & IIIf1d IncmVto,
, , 0 0 0 0 , , • 0 0 , 0 0 0 0 , 0

" Mfr, 01 ehtm &eh-m, p.hol_un\ eo.I,

rubbDr lind plulh: product. 111,2" HI,S'8 tU59 1M" n,14' 14,023 1'2,9304 U,373 Ul,U7 8.087 1,7811 2,$40 1,847 1,M2 1,124 37,881 48.162 6.,04'

351,352 Mfr. of chOmCllls 8. pIn.~c pro~b 15,202 14,&40 14,538 13,085 12,463 13,116 ',905 M94 11,167 '"
,,.

'" '43 769 795 " .. 80

to 355
353) P"ToIou'n r"nlWl", '25 '" 1,097 690 '"

,,. 1,731 1,712 2,200 5,192 '39 ',336 1,103 '" 1,027 37,801 46,078 5&,939

'54) /Mr. olmlsC, prodolpe\'~& COol • , • 3 , • " " " " " • 0 0 0 0 0 ,

'" Mlr, or nlJbtlr prooMt. 165 '" '" '51 '" 20' 2,2'6 7,109 3,0155 '" 23T '"
, , ,

" 20 "
" Mil, of l"Ion04n.I~llle1011"1.111 prorlutll e,78S e:,3U 1,449 1,423 M8IJ 1,793 21,S16 '0.223 27,173 12,000 11,1" 15,49J .. or ". m '" '"
'" Mrr, 01 poltlll)', et~1'Oft & eoll""I""'''''' .. " ,,. " 71 ,.. 1,304 1,037 f,~27 '37 <0' '"

, , ,
"

,. "
'" f,lrr, ol'1l1u & glll" produCts '" '60 700 ,S< ." '" '" '" f,0615 1,442 1,71H 2,057 " " "

.,
" 62

,OJ Mlr, OfCer1'll1l\ 15,4:\~ 04,972 6,937 '" '" 6O' 19,H4 17,283 24,1580 10,1506 9,331 13,2615 " " .. 29' '" '"
36' Mrf. 01 oltl(ll' "",""Mltl'C n'lMrtl prol.llCt's '01 eo. '62 370 '61 '" 1 , , , , , 0 0 , , , ,
" enle I'T\Otlollnrlulttl•• 71.860 83,282 91,043 &1,070 6',1116 81.512 10,0&1 1U07 20,273 un 1,172 .,87' '"

,,,
'" '" ,.. ."

'71 lIon ~ 11"",1 bPlsto; lndunlu 63,639 63,0110 65.291 60,909 6Um 6t,:\56 8,335 9,1524 17,91)4 1,266 1,414 .,635 ". ,eo '" '" '" ."

'" Nonl~rOU1mll11liloAtJc IndVsVtll' H,I21 19,690 215,7152
,., ,,, ,,, 1,125 1,963 2,276 '" '97 '"

, , , " 2' "
" Mlr. oll.brfesl.t! mDt., prod" mllchlns

.nd .,.ulpmu,t " " " " 2T .. '" '" '" '"
,,,

" 4,913 6,103 7,4150 , T ,

", Mfr. of lllmkflled prO<lJc\s .. 72 " 13 " 17 '" ... '" "
,.. " 2,979 3,276 3,626 • • ,

'" Mlr, ofrn"cNI'll)I"f l'l)(cfl91 flleclslell 0 0 0 0 , 0 • • • 0 0 , 1,653 2,T09 3,769 0 0 0

'" Mfr. of ro4oc"lclltfT\llCItnt>ry, ele. " " 17 " " 16 175 'OJ '40 " 17 " 0 0 0 , , ,
'" Mlr, 01 trnnsport fI"~ptnflnl

, , 7 , • • " •• .. 7 7 10 .. '19 '" 1 1 ,

'" Mfl'. 01 proll & .t;!. & mM"O to COfltro1,1O OO-fll 0 0 0 0 0 0 0 0 0 0 , , 0 0 0 0 0 0

". Mlr 01 r('fllll, 01 mlllal fm\& IlK1lW(I' 0 0 0 0 0 , 0 0 , 0 0 , 0 0 0 0 0 0

" Olh,u Inllnurltlllllnglndu.trifl

"" OU~' ITVInolnc\lrlr'l'J lor;t.Jn~ln

"



Tnblo12

SUIlVllaty 01 Emlulons Iro," Slatlonluy Sour~os: Phlllpl'inol>, 1988, 189land 1S9S

_________._______•Emllll!ons (fTMItrlc l(mlL--____~.______

PSIC In411lley &. PIO~II"
-------p.;;;.-

~ -~ _.tlOK --=- co
'888 1992 tll95 1888 19112 1995 1988 1992 188~ 1988 1982 1995 1988 1882 1995 1968 1992 1995

Tablll 12. conthlUod continulld

ELEcTRICITY, GAS &. WATER 11,101 16.292- 21,848 M40 13,011 19,160 14~.283 1Il8,286 281,895 16,293 21,403 30,190 79 103 '52 1.380 1.92:0 2,e80

4' EIOClrlclty 11,181 16.292 21,$48 8,940 13,011 19,180 145,293 198,298 281,695 15,293 21,403 30,1110 79 103 '" 1,390 1,92:0 1.680

41' Elecll1etty generaUon & dsll1bU11on 11,161 15,292 21,846 9.940 13,011 19,160 145,263 198,286 2B1,695 15.293 21,403 30,190 79 103 152 1,390 1,820 2,660

'" Elocll1etty clsll1bUtion to COIl$lJ!1WS

" Gill & s!(lam
421 Wal&rWOl"ks & SI-wtY
422 S1~mheal & pow6f plants
4J WalslWorks &. suppty
430 WaNlworks & slWY
CONSTRUCTION 24 4' 72 2J " " 3" 677 ... " 71 '05 0 0 0 3 , 10

" COI1Struclloil 24 " 72 2J " " 3" 677 .., " 71 '05 0 0 0 , , 10

'" Gen. bUl.ing construcUon 4 , 12 4 , 12 68 115 169 5 12 18 0 0 0 1 1 ,
50' GM enginoorlng cons1rucUon 18 37 54 17 " 52 251 5" 757 26 54 80 0 0 0 2 5 7
503 Special trade conslrtl<:~on , 3 5 2 3 5 23 47 70 , 5 7 0 • • • • ,
WHOLESALE & RETAIL TRADE

" Who!&ael" Irado

61' Potoleull & pcltrololsrl prod., ....holeslling

" Ralallirada

62' P"~"Qll'>OOl & pe~o\clun prod.. re!lllUng
TRANSPORTATION, STORAGE & COMMUNICAnONS
71 Tranaport.tlon ..~lco.
711 RflltNtlytra.n~l?f1

712 Road pllssenger 1I'ansport
713 Walt)( hlnsport

'" A1rhl1sport

'" $1lr.1ct:s ailed to hosport

72 Sloraga & wllrahou,IIl!il 0 • 0 0 0 • • 0 0 • • 0 • 0 0 • 0 0
72. $tore.g6 & warehouslng

" Communication
FINANCING, INSURANCE, REAL. e:arATE& BUS. SERVICES • • 0 0 0 0 • 0 0 0 • 0 0 0 0 0 0 0
81 BlIn~rn!illn.tl1utlon

" Financlllllnlsrmtdiall..

" Inauraoc.
84 Raale,ta16

" 8u.lnaa'lervlcas
COMMUNITY, SOCIAL & PERSONAL SERVICES 0 0 0 0 0 0 0 • • 0 0 0 • 0 • 0 0 •81 publlc adrnln. & dllf,n"

" SanUsry & almllll sorvlc..

" Education 8oNlc".
84 Me4., donlll~ other haalth & VllorlnalY service.

" Other 1I0cllll & rslated communlly ,orvlcall

" RoCI01'''llunlll & cullurjllllOrvlcoa
07 Parloflal & houaahold 'ervlc"s

" Restaurants & holotl

" Int'l 0'11. & olhlr oKlr.-tllrltoda' budl""
HH tlou"llOld u~lor

NATUHIi Nalu"...clor

TOTAl. 305,164 3~9,7QO 1100.190 221.184 237,028 20fll,181 269,338 310,740 445,2.18 43,904 46,049 03.101 7,6.59 8.440 10,074 40,=500 :11,815 72,07&

Noll:
" 81011\ <""~""",.o • ."... "" pol.AIM Irnl~<lon rapc,,"od .. p.,W-1O ,;'pO<! "' .."' ....'0 ""'••;on dal'an<!lnll Dn th.

10'M_ olpoll.b>n 6 a. BOF. co"'o< PlG<b:l:ion proCIU)
~ PM,.ltom<<>alcombUllionl'r>oIc~ulld.

"
I- I ..­..

=-
;:- Ir I': f·· i f I r r f (" { r ( r
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Table 13
Toxic Air Pollutants from Production Processes: Philippines, 1988, 1992 and 1995

-----_... -
Pollutant (mt)

----

PSIC Industry & Process 1i2S Phenols Flourlde
1988 1992 1995 1988 1992 1995 1988 1992 1995

311-312 Food manufacturing 1 1 1 0 0 0 0 0 0

341 Mfr. of paper & allied prod. 1,606 1,670 1,687 17,171 17,864 18,044 0 0 0

351, 352 Mfr. of chemicals & plastic prod. 0 0 0 0 0 0 5,186 5,175 5,172
& 356

362 Mfr. of glass & glass prod. 0 0 0 0 0 0 3,011 3,838 4,102

Total 1,607 1,671 1,688 17,171 17,864 18,044 8,197 9,013 9,274

Notes:
1) Estimates for 1995 are based on the annual growth rates from 1988-1992.
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torlrrollN} ocrJll/n«i
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Olh" m""Ur~lJllrl<;l

IIIMIt'..
390 O\h.,.. ""11. 1rdJl.lJ1e,
II!!U!CTflICITV, OI\S & WAlI!.fl
41 E1tet.lc:lly

411 r~eetrtdty~a~Qtl

N'drHlrll:aJlon
Bodrldlyd.b1blJlco
IOtOf~

QIt., ... ,lum
Go. m...vhc:lo.n vrl d,..

b1boJlonhouc;, 'Y~Ol'"
421 Slolt.mllllllt & pOWflO' p1.-~,

.u W.t.,WOlki A 1,'l"pIy

430 W.\eoWOlk, & "-flll~

COHllTftUCtlOH
50 COOIohucUon
!i01 G(lIl Udll, cQ/l'ibu:1lon
502 0.,..., !'flO'Q corl'tru:lI(:f'I

503 SPodlllh~ c~tlon

WHOU!SALE & REnAl!. TftAO!!
e1 Whollulolr.d.
61& P~olOU1'l &. pol1deun

f.l'"Qd..l::!, erd v.4\Qlonll,'O
Rol ..ltrad,
Polroleo..m r.nd I':"*dl'\m
t:fodJd'lIIyjrollllln,l

TMMlSPORTATIOIl, SlORAOf.

AHD COW>'lUIiICATIONS

11 lrW>'lpf)ltlltlon ..'vic.. 21,622 <12,114 ,n,t14 H.IM 40,992 .cO,982 11,115 20',012 22,012 24,421 ",324 )7,)2A 41,MS ~9,1~' '.,1~' 121,-400 1I2.UO

711 R"I'/o'I'lyIrDl1'lI'M 16 17 t7 10 16 10 306 336 336 227 2~6 246 57 62 62 5) 90

712 Ro~drU1,,""~"_pert 27,142 41,715 41,715 17,580 40,495 40,~"5 6.212 6.532 6,532 15.063 25.516 25.57& 3&.140 55.054 55.054 110,215 171,640

713 W.l~ "~1
9.&116 1:lJ~61 12.M1 7.35' •.791 9.7.1 1.400 1.&69 1,&69 2.9&4 3.972

714 Nr\l ...."p<>'1 151 21\ 211 204 248 24/1 245 188 le& 1.4&4 1.431 1.431 2,0$9 1.8MI 1.8110 6.625 5.2GB

119 Stnl<:o1ll111odlolrrmr,~1 213 230 230 140 223 223_ 114 96 9G 270 270 276 2f13?93 293 _ 1,~ 1,462
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Tilol>kI 14 !con''oluldl

Soctor PM PM- SO, NO' VOC CO Pb

".. -1992- 1992 191111 --1997:-- 1992 19~1I --;992- 1992 1988 ·--,99r 1992 1988 --"iiiiii--' 19112 1986 ----;-m--- 1992 19l1ll -T99'2--- 1992

12 Stor"l1~ /I. wanlH><nlng • • • , • • , , , 10 10 10 " " .. .. .. "
, , •

720 S1oriOI &. waroholdl"lll • • , • • , , 10 10 .. .. " " , ,
" ConvlIunicatlon '" '" '68 ." '" ". " .. .. '"' '" 191 '" '" '" 1,G12 1,0~9 1,O~1I

, , ,
fiNANCING, INSURANCE, ReAL
esTATE /I. BUSINESS SER'IlCE$

" Banking In~tltutloo '" '" '" '" .., .., ". '14 114 '" '''' '" '" '" '" 2.721 2.695 2,695 , , ,
" FlnMelilllnt&mllldlarles " '" 10' " 97 97 50 " " "' '" '" '09 '10 "' 68' ... ... , , ,
" 1n1U"Nl(;' .. 71 71 " .. " " 29 " " " " 29 79 79 .., '" ... , , ,.. R.", ntat, '" ". '50 .. '" '" " " " '" 160 '" 16' ." '" 1,011 1,176 1,176 , , ,
" 8U$~lln s$lvlcu '" '" '" 21' '" '" "' '" '41 404 '" 412 177 90' 90' 2,243 2.211 2,217 , , ,
COMMUNITY, SOCIAL AND
PERSONAL SERVICeS

" Pubic admln, & dDfillu ',1111 5.1158 5.856 3,092 5,692 5,692 2,211 1,659 1,659 5,014 4.134 4,134 5,699 6,9B4 6,904 28,116 30,923 30,923 " " 20
92 SMMa.yfll)d

$Imbr urvlcn " " "" EducBlk>o uvlcn 87 " " " 90 90 " " 90 '" '" 112 '02 '" '" .DO 60' 60. , •
" M~aI, d ..ntlol, othM

".alli /I, VII. urvlc81 '" '" '" " '" 148 76 " " 179 '" '62 11,053 11,054 11,OSoi '" ." '"" Olher .oellll alld roh,l,d
cotm.....ilCy urv!cos

" Phclut\onal and
culllll'a1.~rvklS

97 PenOlial and hous..
holdstrvlcn m 299 208.. Rnl.....Ml. & hollis , , ,

" InlHfl8tlonai orglllll.
lall'l'l" and olh.r 9xka·
!.,,"orlal bodies '" 3" 50' 40' 50' 363 113 " " 1,001 201 '" '" 50. '01 3,245 2,tH9 ",G4l1 , 1 ,

tlH Hous~1d $ol;.l:or 1,137,504 1,1d6,J22 1,1ti'll,122 1,214,49~ 1,165,176 1,165,l1IJ 6.188 7,131 1,131 H,935 46,949 46,919 1,936,745 1,813,323 1,813,323 9,160,515 1J.50.5,702 6,50V1l2 '" m m
NATURE Hatl.... Sid<)/" ", M ", n.l. M. M. '" "" M ".• M "., M M "' "' "., M ".• M M

TOTAL 1,680,0.52 1,614,641 1,814,641 1,519,676 1,642.349 1.642,348 364,66l1 405,511 405,511 228,{>88 2111,3M 287,304 2,093,340 2.026,300 2,lI26,311O 9,866,905 9,47IJ,l62 9,418.162 1,059 00' '"
Noll: PMI~ /rom full cOl'Jlbus.~ontsnot compJe<f.
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Table 15
Top Five Air Pollutlvl! Sectors: Philippines, 1988, 1992 and 1995

._----- PM 'M
,me Indu,'tV'" Prot... 188' pare l/ldu"try .... Proe... 19n POle Indu.lf)' & PrllCO" ,... 'SIC

MT %Shar. MT %8h.~ MT %8hlt.

Illi HOUlehokJ ,II<;ID/" 1,2J1,tlOl\ 7388 !'Ill ll00tfll"lokl.ec1« 1,lli6,172 IlO91111 lIoutlOhold .octor 1.44!S,153 &8.97 HH

" Mfr. of 100<1. h"vl>fllll'l & lobjlco;;o 133,230 193 3\ Mfr, 01 food, bOVllreQlt & lob"ceo 100,710 tl.D6 3t Mfr. of 10M, bevf'l'llgft & ~IlCCO 181,812 8.4231

" Balle IT'''lt.-lrlo<ll.JI!1'1lB 80,041 4715 tlO C~~on 143,612 T.PI 21 M,,\1llcClnl n"' ....10 130,!ltl6 e,o!! 31

'" COO'1I'1.IC~OIl 44,383 L 64 31 (lolle nlt'tllllMJ5b1et 80,918 4.70 37 Bolle ITlfltlll!odu,rll'l' 91,043 4.22 CO

" Mollllo: 010 rnIl~no 30,870 11'14 2\ ....I••c 0(<1 nirl'ng 83,nO HI 50 Coi\lIl:fltC1lon 10,423 0.4821

TOTAL 1,tl211,028 DO.83 U:U,tl41 BUB 1,"9,1181 fIt,t.

-----_._-_._-- !'.~ -- PM"

'Ole lndu"l''r a. Proe.... un PSIC Indu.lry & Prott.. ,.., "Ie Indu.IJY & Proeo.. ,... 'SIC
MT 'I. Shll' MT %8h.... MT ~8hn.

Hti Ilou~"hold .eetor 1,214,494 79,92 till tlOV1:ehold .!>Clor 1,165,178 70.9S HH ti~eho!d .eetor 1,399,242 78.16 till
31 Mrr. or food. bovtrrll9'J" tobftceo 89,.404 689 31 Mfr. of foo<!, bllVOr890 & Iobecco 119.684 7.29 31 Mil". ollood, boVlIrlllOfl & !obllcco 232,848 12.81 31
37 Btlile melllllrdj~tr1l1s 02,634 4.12 60 COOIJIhJctIon 95,239 s,eo 37 8""lc moW lndvI"'lIJ 64.174 M337

" Mrr, 0' pip« & pilI*" prod; Prinl'g & pltJ'g 29,460 194 37 1J1I.le rnoltoll~lrlftl 04,719 3.94 71 Tramporlrl~on .orv!eetl 37.312 2.03 34

'" ConshJctlon 2M1S 1 ee 71 Trllr4pOlt.~on .~. 40,982 2,50 50 com""'"" 14,089 0.77 60

TOTAl., 1,42.4,570 13.14 1,511',489 01.33 ',14',285 06.16

___~21C ._-- .0.
'Ole Indu'lry" P,oe." '"'' PO'" lndu.try &. Ploe... 1092 P>lC Indu,'ry 8., Proe••• ,... PlIIC

MT 'I'i Sh". MT % Shlrll MT %'h."

" FlIlctttltj 184,D11 GO,10 41 ~clr1dly 214,\34 eno 41 ''','''''' 288,092 ~.15 41

" Mrr. 0' fOO<!, b~v",,"OO & Iobl\cCO 38.311 1Of,o 3\ Mrr. 0' '00(1. \)e','01~ & IobM:CO 45.914 1134 31 "'". of load, bewrJlO'l 8. tnbllCCO 60,361 11.7831

" Mfr of flI)l"lT\(Ill1lc mhl'tll'.l JlIO<1JCb 23.401 n42 11 Tf.ntJ'OItl1~on 'IIrvlcet 22.012 e43 71 TlllnJPQrtrlllon IfII''14ces 31,4~ 8,1438

" 1AIIll'lIe 01'11 nirlng HI,700 640 36 Mfr. 01 f\OO~l7lIIe m1nlllll1 p"odnetl 21,489 C.lO 36 Mfr. 0' l'lOI\-rnolllle n~n~r prodllC'hI 30.4'5 e,93 21

" Tr,"'sporViBon 'Of"oieh 18,765 4.60 35 "lfr. of chom 8. chern. pfod" Jl(I\'"deUn, eol\l 15,031 3.71 3~ MI'r. 01' et.om, & ehlMn. pt'Od" PfltrorOUTl. coal 20,289 3.95 11

TOTAl., 283,101 n.El1 31l,e41 18.51 430,853 83.93

conllnultd

"



T"lIlo is (eontlnued)
NO,

PSlC Industry & ProeEln 1988 PSIC l;'du.try & Proens 1992 PSIC Indu"try & Proc...,.·

MT %Sh3TO MT %$hIIlO

HI< Housl)!\o!d soclOf 44,935 19.66 HH Iloo~ohold s8Ctor 46,949 16.34 lUi HousehOld aoctor

" E1ec~1dti
31,955 1398 31 MIT of food, b6\10rO\lO & tOO/lCCO 43,116 16.01 31 Mfr, of 10od, boverflUo & tOOIiCCO

" Mfr. ollood, beVef6g.. & tobflccO 28,349 12.40 71 Tr/lllsporlaUon ~eN1ce$ 37,3Z4 1299 71 TlllrI!>porttlUon 8orvlcO$

71 Tren$pOltlldon sCl'Vlces 24.421 10.68 41 Beclriclty 37,123 12.92 41 Beclrlclty

" Mfr. of oon-matlllic mlneflll prOOJcts 16,559 7.24 36 Mfr. of IlO!l'mel811c mInerai products 17}36 6.17 36 Mfr, Oll'lOfrmel8111c mlncrI'll prroxts

TOTAL 148,218 63JJ7 182,247 83.43

MT

59,105
M,189
49,348
31,848
24,135

218,824

1895
%Sh.r.

21.05
19.30
17.51
11.34

8.59

1185

. . ~__ .~ , ._..._.__~_...YP~__._..__~_ ._... _

P~C In41lauy & Proc.... 1Il8~ PSIC
·--Mr-:-~fSi,;;;;·

Ifldually & Proc"., 1092 PSlC
-·--MT··_···..kshj,-r.

Indu"Wf & P'IlCU' --_.- .__!~.Q~-_._.-
MT %3har(l

HH Household seclor 1.936,745 92.52 HH Household sector 1,813,323 8949 Ht-l Ilousehold $octor 2,743,696 91.HI

71 TrtlnsportaUon SC(V\CllS 41,946 2.00 71 Transportll.~OllseMC'es
69,158 292 71 TransporltlUoo sllf'<'ices 81,519 3.31

" Mfr. or lood, beverago &. tobacco 22,488 1.07 31 Mlr, of lood, bllWlrago & tobacco 34,371 1.70 31 Mfr. of lood, beverage &. lobacco 40,492 1.65

" Mad., def'tl'>I, other Maltl &V6tel'inary services 11,053 0.53 33 Mfr. 01 wood & wood producf$lrd. M" & tlxturos 1e.056 0.79 33 Mfr. or wood &wood P/OOJcts Incl. fur & fixtures 20,455 0.83

33 Mfr, of wood &. wood 1X00001.slocl. II.Il' &. llxllTes 10,630 0.50 22 Non-nlGtallc lrinlrlg &. qJarryi~ 12,942 0.64 22 Non·mllltlllc mlnll19 &. qJ8rrying 17,795 0.12

TOTAL 2,022,181 00.63 1,936,861 g6.M 2,403,958 97,70

-------- CO - -
PSlC lndu.try & ProcerSll 188' PSIC Induslry '" Proceu 1992 PS~ lndulillry & Proce"" 1995

MT on Share
-'-"f,rr--~fSt,ar;-

~MT---%-8hll.r.

liH HOOSe/hold seclOl 9,166,615 92 90 HH Housohold soctor 8,505,702 89.7" lUi IlolJsehoJd sector 10,134,094 88.81

31 Mlr. of 100<.1, boV«llgo &. tobecco 134,655 136 31 Mlr. 01 food, bo\lOrll~ &. looaccQ 20;1,110 213 31 Mfr. 01 food, bll\l'l>f"\](l & IoI.HlCcO 261,/')04 2.2(1

71 TnmspOlfaUon sorvlcos 121,406 123 71 Ttll.nsporlllUon sorvtco& la2,4W 1.92 71 Tr(l.nsport(l.~on ae..vlcos 236,393 2.01

35 Mlr. of d-.orn. & chem prod., patrolellll, COlli 65,253 0.65 33 Mfr. 01 wood & wood producls 1t'lC1. 1i,K & "xlvres 94,258 099 33 Mfr. or \'MoOd & wood prowcts lncl. fur &. flxlUl'os 122,216 1.01

33 Mrr. 01 wood & wood f«'dvC11; Incl. I\x & fixh.J'l)s 62.700 0.64 35 Mlr. 01 chom. & chem. prod.. p(lb'olo\m, coal 87,475 0.92 35 Mfr. of chern. & chern. prod., pelrolelNTl, cOlli 55,3135 g:~~

TOTAL 9,550,689 sue 9,072,055 95.72 10,809,571 94.S1

Ph - -_._-_. ._-- -

PSlC Indu.lty & P'oc.... 1988 PS1C lodu,toy'" Proce.. 1992 PSIC Indu.ll'j & Proce.. 1996

-'MT%Si;QfO -'--rJf--',fSl;;i; -Kfi--~-,.--

Htt HouschokJ Jector
,,, 2671 HI{ HOU$llhold Sltcl¢( 213 26.43 !lH Ilousehokl J(lclor 63 2643

" Mlr. 01 lood, b&vaI"II.!l'" & \QbacCO 172 16.211 31 Mfr. 01 food, bewr(lg<3 8. lobacco '" 16.99 31 Mfr. of loOll. bover(lllO & lobtlcco 40 16.99

71 Trar\sporlu~on ServlC6S '15 11.12 71 Trl!lIlSpOfI(l~on services '01 12.52 71 Trflr\sportlloUon sOfVlcell 30 12.52

33 MIL ofwood&. wood~oWclslncl I\t & lIxIU"os eo 758 33 Mfr, of wood & wood proooclS Ind. ra & llxl\Jles " 7.91 33 MIT. oll'>'OOd '" wood prOOJcts lncl. lur & nxllres " 1.94

" Non-mela.ttc mlr-lng & q.JOrryi~ " 6.56 22 Non-mol<l.llc rrMng & q.mrryin9 " 6.36 22 Non-molallc mlrvnl1 & qJllrrying 15 ~:!!

TOTAL '" 68.23 '" 70.28 161 70.26

- 'f3
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Table 16
Water Pollution Oischarges:.Philipplnes, 1988.1992 and 1995-

----- EflIu~nl. (enot,lc to!!!L--

PSIC Indu.I')' &. P,oeus BOD, ss ----. TD' 011 & Greflu " P

1988 1992 1995 1988 1992 1995 1988 1992 199~ 1988 1992 199~ 1988 1992 1995 1Dea 1992 .."
35 Mfr, of eh8fTl. & ch~m. prod., perlol8um, 5,936 6,111 6,1159 2,191 2,967 2,3156 , , • 1,2157 1,2"2 '" 442 422 301 • • •

coal, rubb8r & plaatlc plod,
351. 352 Mfr. 01 o;OOmieels & pI:l&~c Pfod, 5,178 15,311 5,311 2,101 2,213 2,273 , • 0 '" '" '" '" 177 177 • 0 0
to. 156 Basic chemicals • 0 0 0 0 , 0

_Sururlc acld 0 • 0 • • 0 , 0 0 0 0 0 0 0 0 0 0 0
-Hyltochlofic t1cid 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
FerUze( 0 0 0 0 0 0 , 0 0 0 0 0 0 0 '" 0 0 0
- NorTnlll St.p(llpOOSphllWl

"'~
0 0 0 0 0 , 0 0 0 0 0 0 0 0 0 0 0

- Phosp!lOI1c acldw/pond no!}. 0 0 • 0 0 0 0 0 • 0 0 0 • • • 0 0
- P8$~dd. 0 • 0 • • 0 0 0 0 0 0 0 • • • • 0 0
_Cl*"inatod HC tlGfblcidos • • • • • 0 0 0 • • • • 101 138 125 • • •
Glfcerine lefll"l'19 • • • • 0 0 0 0 • • • 0 " " 38 • • 0
Soap fr.loltyoclds • • 0 • • • 0 • • • • • 0 • • • • •
Delergmls • • 0 • • 0 0 0 0 • • • • • • • 0 •
lIQl~d detergents 3,650 3,650 3,650 no no 73. 0 • • 365 365 365 • • 0 • 0 •
PVC (plasb"cs) '" 779 '59 1,173 1.328 1,464 0 0 • 179 202 223 • 0 0 0 0 0
P(IIicillll 82 82 82 14' 114 144 0 0 0 82 " 82 0 0 0 0 0 0

353 Petroldum refil1$lios 70S '00 '48 '" '44 82 , 0 • 092 '07 0 244 '" 0 0 0 0
!nt&g:ated relh101"ies '05 48. "iO 81 72 82 0 0 0 0 • • • • 0 0 0 0
Pebwl«llical feftnories 353 320 29' • 0 0 0 0 0 0 • • • • 0 0 0 •355 RltJO« PfodJcts
Tire to. \1>8 Inllnlllacluing

" Mfr. of flon-m8hlllc mlne'lIl plod. • 0 0 2,319 2,882 • 19,191 23,284 0 • 0 • 0 • 0 • • 0
362 Wr. of !,iaSli & prcdlcl$ • 0 • 211 24' 0 2.'109 2.786 0 • 0 0 0 0 0 0 0 0

363 Wr or cement • • • 2, 168 2,648 • 16,782 20,499 0 0 • • 0 • 0 • 0 0
CtHOOllt: wet pI"OC(Iss • • 0 • 0 0 0 0 0 • • • 0 • 0 0 • 0

4Jyprocus 0 • 0 211 244 273 2,409 2,788 3,125 0 0 0 0 0 0 0 0 0
37 aagle mal1lllndl. 0 0 0 1,711 1,809 0 , 0 1,288 0 0 0 0 0 0 0 • 0
371 Iron to. steel basic lnWstJ"lo& • 0 0 1,171 1,809 0 0 0 1,269 0 0 0 0 0 0 0 0 0

SlnWing 0 0 0 • 0 0 ,<3 1,079 1,268 0 0 0 0 0 0 0 0 0
Casting to. roIJng • 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0

38 Mfr. of fabrlcatod Ifl')t.1 prod., mach. & tlqpt. '" 193 217 12,41.4 13.004 310 8,95$ 10,518 0 1.014 1,256 0 0 0 0 0 0 0
381 MI'r. of Itlbl'1caloopro<t.Jcta '" 103 217 1,526 1,675 310 4,155 4,569 0 825 687 0 0 0 • 0 0 0

Awlll.ntos 167 193 217 23' 278 310 0 0 • • 0 0 0 0 0 0 0 0
382 Mfr. of mochti'«)' IlXC1lpt olecblcol • 0 0 0 0 0 0 0 • 0 0 0 0 0 0 0 0 0
383 MI'r of e!oclrlcal ,l\tIChiIlCry, ele. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
ELECTRICITY, GAS & WATER 0 0 0 230,388 287,095 333,471 0 0 0 0 0 0 0 0 0 0 0 0
41 Elaclllclly 0 0 0 239,3"1 28T,6j5 333,<111 0 0 0 0 0 0 0 0 0 • 0 0
411 E~tildty gentl{"Il~on & &.blootion 0 0 0 239,388 287,6115 333,411 0 0 0 0 0 0 0 0 0 0 0 0

Ollto.sw 0 0 0 0 0 0 0 0 0 0 0 0 0 0 • 0 0 0
Coal • 0 0 119,694 143,548 166."135 0 0 0 0 0 0 0 0 0 0 0 0
Hya-0i/Oweflld • 0 0 119,694 143,848 166,735 0 0 0 • 0 0 0 0 0 0 0 0

R!::"TAJL TRADE 0 0 0 31,913 22,683 18.478 0 0 0 0 0 0 0 0 0 0 0 0
62' RlltllU bade 0 0 0 31,fJ73 22,663 18,478 0 0 0 0 0 0 0 0 0 0 0 0

06Sollrl<l dle;pflnshg
COMMUNITY, SOCIAL & PERSONAL SERVICES 1,150,912 1,514,220 1,820,101 1.195,014 83:10,5<44 1,321.628 0 0 0 65,712 38,754 82,S75 40,562 34,810 41,1-18 10.135 10,072 11,71511
91 Public admln. &. dalan.. 1,124,337 782,118 1,262,860 55,712 38,754 62,5"15 12.001 2,638 13,460 2,521 1,158 2,838

" Sll.nltalY &. almllir ..vlc&' 1,006,336 1,394,8!M 1.469,443 0 0 0 0 0 0 0 0 • 16,119 22,709 23,857 3,224 .«,542 4,771

" M.d" denh,l, olhllr hoalth & V(ltorln&1Y a",v. ",1" ",020 9,921 ""13 4,031 4,442 0 0 0 0 0 0 735 715 787 2" 285 314
87 p..,rlo/lal &. houuhold aUlvlcee 0 0 0 0 0 0 0 0 0 0 0 0 0 • 0 • 0 0

" Rntlulftnla &. hlltal .. 145,458 110,306- 121,331 68,5f}4 49,388 54,321 0 0 0 0 0 0 11,721 8,150 .,825 4,890 3,487 3,836

"2 Holbts, l1Iot<'1:5 to. olMr lodging places,n (I.e 14M58 110,306 1Zf.331 6G..5G4 4rU88 54,327 0 0 0 0 1V21 8,150 9,625 4,690 3,487 3,836
11" IlOUSEHOlO SECTOR 3,358,181 3,809,520 8,6-41,118 U38,1$O 1,7OS,853 1,819,314 • • 0 • 0 0 210,150 302,119 381,399 100,279 120,432 131,3"

TOTAL 1,643.~7 8,450,073 10,418,699 500,626.410 489,800,1&0 484,611,512 1,144,281 1.658,800 2,910,660 69,695 51,313 87,515 2.268,893 2,2£12,007 2,3&5,119 146,353 151,&43 116,492

Nol..:
I) Foo h"I..I. o.nd ,.w...onI" lw........n.d UIOllM """''' ol<~..n ",~,"...dby 11)% ftom 199210 1995
2) Foo mot••• or."~ lI>o """'og........... Il'O~,.t. WII. <O<rl>>A.od to ot>!o&I1,"d d,. l{r95 ,--I.
~) 11>- .1'ftu.<U rot 11M....... ..-.d dont" • .,..\<.. """. ''''''01• .1 to ~.." ••• b)' 10~ 0' 199$.
(I 1ho IDDS ,oL,!.I_ WII. "'tHlto ~Otn. ~ oM ••t.""" .. ro.~, .d>ninl.hti"" ."ddol..... Il," lip "".......1>0 ......nodto !ncoon.d by8~ 101..,,.. to tho 19U 010.

~ Sb-
I' I: I' t: ,..- .- I' I' ,.. ,.. £ £ ,.. r I' [ r I" (
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TilIblo17 IconlklUodJ

Soclor BOD,
SS TOS 01 H P

1988 1992 1995 1988 1992 1995 1988 19u- 199~ 1938 1992 1995 198$ 1992 1995 "" -rm- 1995

% Shalt

l hH),l~tllu
26.85 28.50' 24.41 1<1.95 9.02 7.91 100.00 100.00 100.00 20.05 32.38 28.50 11.75 11.78 11.53 5.61 5.27 5.05

1. Prtmary
9.62 8.73 7.13 10.85 8.91 7.79 0.00 0.00 0.00 0.00 0.00 0.00 10.36 10.27 10.01 0.00 0.00 0.00

t. Uveslocl<
9,62 8.73 7,13 1.06 1.'" 1.10 0.00 0.00 0.00 0.00 0.00 0.00 10.36 10.27 10.01 0.00 0.00 0.00

b. Mirlr'>\l 8. <:f.J(IfI)irQ
000 0.00 0,00 8.79 7.82 6.69 000 000 .00 0.00 0.00 000 000 000 0.00 000 0.00 000

2. Ma"u1tctlllY!g
2.04 1.91 1.12 O.ll) 004 004 100.00 100.00 10000 20.05 32.38 211.50 ." 0.09 no, 0.00 000 000

t. food. b<'>vtolQes &. lobacco 153 1.50 1.41 0,02 0,03 0,03 69.39 9330 9765 16.14 27.06 27.39 000 0,05 om 000 0.00 0.00

b. T<lxtile. woerlng apparel 8. loalh"Irrl..JsI1l<ls 0,34 0.25 0.18 0.00 000 0.00 3.16 1,67 0.97 0,65 003 0,69 0,02 om 0.02 0,00 0.00 000

e Mfr. 01 wo<>d 8. WQQ<j prOO 010 0.09 007 0.00 000 0.00 4.97 3,20 134 0.00 0,00 000 0,00 000 000 0.00 000 000

d Mfr. 01 ptp« 8. pepot" rrod 000 0,00 000 0,00 000 000 0,78 0,57 0,00 1.4$ 2,19 000 000 0.00 0.00 000 000 000

e others 0'" 0,07 006 000 000 000 1.69 1.26 0.04 1.60 220 0.42 002 0.02 0,01 000 0.00 000

3. SIlVie"
15.19 17.91 15.56 0.01 0.D7 0.09 0.00 0.00 0.00 0.00 0,00 0.00 1.26 1.40 1.45 5.tl1 5.21 5.05

• Uec{rlctty. gas 8. v,'IlI..r 000 000 0,00 005 000 om 000 000 '00 0.00 000 000 000 0.00 000 0.00 0.00 0.00

b. Re\a1lndo
0.00 0.00 0,00 001 000 000 0,00 000 0.00 000 0.00 000 0.00 000 000 000 000 000

Comm..nly. sodal 8. f>(IIsore\ stf"lAces 15,19 1791 15.56 0.(11 0.01 0.0\ 0.01) 000 0,00 0,00 000 000 1,26 1.40 U5 '" 5,27 '"
I. SJI1lary 8. sirrd&r SeNees 13.17 1650 14 30 0.00 000 0.00 0.00 0.00 000 0.00 000 0.00 0.71 0.99 101 2.20 2.68 270

II. Ohef"$
2.02 1.41 1.26 0.01 0,01 001 0.00 0.00 0.00 000 0.00 0.00 0.55 0.41 0.44 3.41 2.39 2.35

I. DolTlutle (HHI
43.93 45.05 5·1.15 0.31 0.35 0.39 0.00 0.00 0.00 0.00 0.00 0.00 11.!1-4 13.18 15.28 73.98 76.30 11.65

IL SUlfate Rlrlol'l
2:9.21 26.41 21.44 86.74 ,." 91.70 0.00 000 0.00 79.95 67.62 7UO 76.31 nos 7).19 "'41 1M3 11.10

1. AglttJtu'e
9.63 U1 7.07 29,19 29,6:\ 30,15 0.00 0.00 0.00 000 000 0.00 2499 24,11 2;1.95 6.16 511 5.11

2. fCHlitry
19.58 17.70 14,37 59.33 60.64 61.29 0.00 0.00 1).00 000 0.00 000 50,79 50.23 48.68 12.52 11.61 10,38

3. l,Kb1ll'l
0.00 0.00 000 0.22 0.16 0.26 0,00 0,00 0.00 79,95 67.62 1l.5O 0,53 0.12 0.57 1,73 1.11 1.61

Ch!ll)Qe Irom 196610 1992 (%1

L kld\lstrln
11.60 '19,45 62.27 5262 In ----Ue

I. Domnlle IHH)
13,44 1099

11.61 11.22

it SurlacCl RulOl'I
0.00 ·0.06

·30,44 '0.54 -257

TOTAL
3l.0-4 -6,51 62.27 2.36 12.29 9,94

NoI<I: EllI\.Krl$ "om COIlvn.,rily. Sodal 8. persornl S~C<lSe~dudfll0tdS01 \St!nnl\TO:lff etbit:U<ld 10~e 'drIln. ~ d<llem<l (PSIC 91)

l ( [ I: [' f I: I[ I:
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Table 18
Discharges of Toxic and Other Water Pollutants for Relevant Sectors: Philippines, 1988, 1992 and 1995

Toxic Pollutants
PSIC Industry & Process Hg Or Sulfldes Phenols p!OS F

1988 1992 1988 1992 1888 1992 1988 19'2 1988 1992 1988 19.2

211 Gold oro mining 263 221
323-324 Mrr. of lotllhor & IOllthor products 60 93 159 166
331 Mrr. of wood & wood products 327 260
351,352 Mfr. of chomlcals & pln3Uc products 33,365 29,666 14,629 13,166
& 356
353 Potroleum toflnorios 34 35 45 45
363 Mrr. of com ent
371 Iron & slool basic Industrios
361 Mfr. offilbrlcatod motal prod. 16 20

TOTAL 263 221 88 113 184 221 372 308 33.365 29,868 14,829 13,188

313 Bevorago mfg. 18,199 16.199 Alkalinity
92 Sanitary & similar s«lIvlcos 7.552 7.552 Siudgo
HH Housohold 178.313.288,567 216.925.770,408 Coliform <In blt1ion counts)

Toxic Pollutant.
PSIC Industry & Process S01 TOC NH, K 01 Zn

1908 1892 1988 1992 1980 1992 1988 1992 1988 1992 1988 1992

211 Gold oro mining
323-324 Mrr. of loather & lenthor product,
331 Mfr. of wood & wood products
351,352 Mfr. of chomical, & phlSUC products 108.833 96,774
& 358
353 Polroloum ronnerios 1.852 1.663 244 245
363 Mfr. of comont 8,913 10.887 7.949 9.710
371 Iron & stIJel basic Industrle, 499 574 238 278
381 Mfr. of fabrlcatod motal prod. 81 89

TOTAL 110.244 108,234 1,852 1,683 244 245 7.949 9,710 230 278 81 89

legond: $Oclor1l wnh nogllglble dlteharoel:
Hg - Melcury rSlc 21 I: Cu· .01 Mr; Fe· .38 MT
Cr • ChromIum P$IC 303' eu _,12 Mr
F • Flou/klt! PSIC 422: Zn -.05 Mr; NI· ,23 MT; Cr. ,03 MT
SO•. Sullol.
1")0,· Pho.phOl1JlI ponloxkle • Ml'lI'lll(ld In lerr", 0' bnlloncounl' 01 coliform
TOC • Tollll OlgBnle eompoun"
K • Poluolurn
1'1> • llllld
Nil, • Arnmonlll
CI _ Cl,lolld.
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Table 19

Comparison of Phase 111 and Phase 111 Water Pollution Discharges: Philippines, 1988

Effluents (metric tons)

Sector B006 55 TOS 011 N P

Preliminary Revised Preliminary Revised Preliminary Revised preliminary Revised Preliminary Revised Preliminary Revised

I. Industries 1,165,692 2,056,869 7,143,291 64,736,426 1,144,924 1,144,793 40,651 13,974 230,166 266,080 141 8,161

1. Prhnary 906,691 735,609 6,742,116 64,316,066 0 0 0 0 206,276 234,874 0 0

a. Livestock 906,691 735.509 4,478,759 5,297,465 0 0 206,276 234,874 0

b. Mining & qu",rrylng 0 0 2,263,3&7 49,017,601 0 0 0 0 0 0 0 0

2. Manufacturing 246,891 168,206 230,469 171,135 1,144,391 1,144,261 40,661 13,913 23,062 2,867 0 0

Q. Food, beverages &. tobacco 200,170 116,lS84 179,932 120,433 1,022,883 1,022,883 38.151 11,247 22,340 2.057 0 0

b. Textile, wearing apparel &

loather industries 25,692 25,692 14,207 14,207 36.166 36,166 455 455 341 341 0 0

c. Mfr. of paper &. paper prod. 11,201 11,201 16,342 16,342 56,850 56,850 0 0 0 0 0 0

d. Manufacture of hlbricated

metal prods., mach. &. eqpt. 0 5,756 12,414 12,414 8,969 8,969 1,014 1.014 0 0 0 0

e. Others 11,833 8,672 7,564 7,739 19,524 19,393 1,030 1,257 360 456 0 0

3. Services 10,004- 1,162,155 110,716 250,226 533 633 1 1 848 26,349 141 8,161

a. Electricity, gas &. water 11 11 144,978 159,052 533 533 1 1 0 0 0 0

b. Retail trade 4,089 4,089 20,195 20,195 0 0 0 0 0 0 0 0

c. Community, social &.

personal $ervicc$ 5,904 1,148,055 5,542 70,976 0 0 0 0 646 28,349 141 8,161

II. Domestic (HH) 1,092,646 3,358,167 1,092,646 1,635,759 0 0 174,623 270,750 29,137 108,279

1IJ. Surface Runoff 0 2,334,089 6,020,481 464,333,315 0 0 248,168 65,712 1,101,961 1,807,466 38,_ 30,892

1. Agriculture 0 770,249 0 152,656,963 0 0 0 0 257,262 592,500 5,184 9,361

2. Forestry 0 1,563,640 0 310,350,015 0 0 0 0 791,090 1,202,954 21,572 19,005

3. Urban
0 0 5.020,481 1,124,337 0 0 246.768 55,712 53,589 12,001 11,262 2.527

TOT/!tJ.. 2,268,231 1,148,126 13,256,416 520,606,500 1,144,924- 1,144,793 289,419 69,685 1,506,971 2,344,285 67,311 147,333

---- -- --- --- -- ~-- - ~--
~-

% Change from Preliminary to Revised Estlm2lte

I. Industries 16.38 666.26 ·0.01 ·65.63 15.59 5673.58

II. Domestic (HH) 207.34 40.65
54.87 271.62

111. Surface Runoff
9148.76

·77.60 64.02 -18.79

TOTAL 243.10 3827.20 -0.01 -75.92 55.56 118.87

Note: Effluents hom com-munity, social & person",1 sCNices exclude loads 01 urban runoff attributed to public admin. & defense (PSIC 91).

[ [ r ( ,- r- 1£ I' £
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Table 21
Value of Environmental Waste Disposal ServIces 10 Water: PhlUpplnes, 1988, 1992 and 1995

(Total Value In P'OOll, 1988 prlces)
Sector 1988 1992 1995 1988 1992 1995

Revised Revised

I. Industries 4,191,4S4 3,404,690 3,282,365 18.82 15.79 13.93
1. Primary 3,938,335 3,147,781 3,088,156 17.68 15.52 13.10

a. lJvestock 274,271 'mJ,'257 223,560 1.23 1.40 0.95
b. Mining & quarrying 3.654.066 2.864.524 2,864,497 16.45 14.13 12.15

2. Manufacturing 252,728 256,490 194,208 1.13 1.26 0.82
a. Food, beverages & tobacco 137.913 145.188 114,lW5 0.62 0.72 0.49
b. Textile, wealing apparel

and leather industries 40.036 36,901 22,567 0.18 0.18 0.10
c. Manufacture of paper

and paper prodUcts 22.728 23,312 16.505 0.10 0.11 0.07
d. Manufacture of fabricated

metal products, machineries
and equipment 4.821 5,407 5,49V 0.02 0.03 0.02

e. Others 47.231 45.683 34,735 0.21 0.23 0.15
3. Services 419 419 0 0.00 0.00 0.00

a. Electricity, gas & water 0 0 0 0.00 0.00 0.00
b. Retail trade 0 0 0 0.00 0.00 0.00
c. CommunitY. social and

personal services'" 419 419 0 am 0.00 0.00

11. Domestic (HH) 7,427,504 0,89:5,798 11,305,561 33.36 34.00 47.97

III. Surface Runoff 10,654,065 9,978,664 8,981,582 47.83 49.21 38.11
1. Agriculture 2,557.= 2,557,= 2,567,658 11.53 12.88 10.89
2. Forestry 5,220,218 5,220,218 5,219,741 23.44 25.74 22,15 IIiiiI
3. Urban 2,865,£54 2,190,553 1,194,183 12.87 10.SO 5.07

TOTAL 22,273,053 20,279,153 23,569,907 100 100 100

92-95

I. Industries 156.51 -18.77 -3.59
II. Domestlc (HH) 104.14 -7.16 63.95
IH. Surface Runoff 17.39 -6.34 -9.99

55.22740452 -8.95 15.23
IIIii

TOTAL

.. Note: Value from community, social & personal services exclude ioads of urban runoff attrtbuted to public admin. & defense {PSIC 91
IiJi

-
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o_~ 0.01
o.re o.re

0.31 0.31
0.12 0.1'2
038 0.38
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AO:IUCULTUltE, fQItE.STkr AND PlSHEJIrr

1'1 ~~pnMllfd»J)

111 PaJay produebon

112 Com~

"3 yegetable pn:xluc:t:icI\'

114 FNit:& and nuts(~~p!OCludion

115 Coconut prt)duction induding eopra.making

116 SUgan::ane pI'O(luc:oor.

117 Tobacco productJon

118 Fibe:r crops producbon

119 Agric;ultlmsl crop pl'Oduc:tion not~edU5Cfied

12 1.t'n:sDck, JtOGltr)'aM COM ailinal proclllCUoll

12'1 l.Nestock and~ prcduc;ts.

122 Pou!by and~ prtlClIJl;:u

129 Raising of 0C;her lIl"IiI'nats. includlng their prOduet5

13 Afric:d;IHaJ 8etrices
130 Agric:ultural serviees
14 I"tsPry

141 OCoan (off-shore) and eca=; hs.'"ring

1~2 Inland fishing

1-'3 Operation of fISh farrn$

149 Other fWlery 8CtI"o'itIe$

" "-151 ~ apera'lion$

159 O!hel' forestry~

1; Hatiq.~Hd~~

160 Hunting. trapping and game oper:r,lon

MINIMO AX£) QUAMYINO

21 MIltaBk:.1M9 a&iq

2'11 Gold ore mining

212 Olh« ptecious. metal ore rninir"9
~3 Copper ore mining
214 Nickel~ mining
215 Chrome ore 1'ni1Iing

216 Iron~ mining

219 Other base meQl Ote m:nma
22 Noe-nwtaIIJc; nDlItI ud tlllafT)'in,

22i Coal mining
222 CruOe~um and naturai gas expIol'atiomation and produetlOn

223 Stone qu:arrylrtt!. my an<:! sand pits

m Other~Ui::::lTnlIltlgandqu:anying

MANUPACTUIW(O

:11 Malllfa·etln.. ot'food,Mv~.alld w",",o

31' Food l"IWtUfactuti~

313 ~man~

314 TobacCO manufae:turing

'2 Texm.. -rtot ap.panJ ncllM1hrulll~

321 Textile man~"'tII'\i

322 Wearing apparel

32'3 ManufaQlre ofI~ an::!~f products

33 Mlmrtac=:N of wood aM 'fII'OOd prodllcts lackKIhtg ftImftVtH

sltd ftx1:llra

331 Ma::~ cI wood a..")d~ptOd~

332 M3rn;f~of~r.t~

M Mutrlac=re of paper.~pa~ procllKltr, P'rioth'ti ams ptIbllStUDJ

~1 Manufacture of pape"a~ a!iied prod!Jl;ts.

~2 Printi~. publl:$.~ ~'1Cl allled inQustries

36 Malllrf«tllrt ofcIl~15H'd chelrieal )M'trohum, coal, rvbber aftd

plIsk proclKts:

:!.51, 352 & 356 Manufacture cf. cherr;;cals and plastic: products

353) ~~

354) Marn.rladlJre of m<$C, pnx1s,. of~m and coal

355 ~n1..~ ~ n/bOe(~

57

0.19
0.08

0.02
0.01
0.02

0.28

0.12
008

DOS

0.2'

0.09

0.13
0.38

o.~3

0.36
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A9P'lJrdbc Tl\bkI1 {COIrUhM}

lIMi:

,. Makcd'aetilUl cf flOll~lfiC~11H'C'd1fCt5

361 ~ 01 pottery, china and earthenware 0.72 043 0.43

362 Manufacture of glass and glass products
0.96 0.96

363 MamrtadlJre 01 cement
1.79 1.79 ~;

36l> Manufae:ure of other nor>-metatlie mineral prods.
1.95 1.95

37 8U~mrt&llndlldl'its

371 Iron and steel bMic iodUWie$
2.73 2.73

372 NorJ..ferrous metal basic industries
1.1l5 0.71 0.71

'" M:!~" ot'~
ft1*ta1 products, tn&¢ll.lMs and .cflll9nmtt

361 Manufacture offa~metal products 0." 0.97 0.97
I.

362 ~ of machlnery exeoept electrical 032 0.711 0.70

383 MaI't'~of~ machinery, etc.
1.14 1.31 1.31

S84 Mal'lu-ta<:::ture of transport equi~nt
0.26 0.81 0.81

365 Manufacture 01 prof~l and sc:i<mtific and measuring an<! cor:trolling

equipm6{lt
0.04 0.04 -

38S MantIfad:ure of repair of metal fum and~
003 003

'" 0tMt' ft1IIlaafaf;1l,lril19 ~ustrSu:

380 Cthet mal"lUfactl1ril'lg indUst1i>Js
C.59 0.40 0.40

EI.EC7RlCtTY, IJA,S Ala) WATER., -..
...

411 gec:::ricity generatioo aod distrilXtt\On
15.51 0.65 0.65

412 ~ di:stributio:"l to consumeiS

.2 Ots aad.slloam

421 Gas Man\Jfa:;t.lre 800 distributiOn through systems 1551

.22 Steam heat and~ plants

"" WDrwoI1;s and S\lWl)

'30 W~and $UpPlY
249

COP«l7RI)CnO!'~

•• CoM:l:tUCtiOn

501 ~ building eo."l~
1.09 1.71 1.71 •

502 ~ engmeenng constru<;tion
'34 5.64

503 Special~~

064 0.64

WHOLE3Al.E AnD RErAn. TJ'W)E.. ~~tradl

618 PetroleUm and poooIeurn productS whOiesaiing 0.93 1." 1.68

TP.ANSPORTATION, STOAAOE AND COf!oMUNICATION

71 Trak$fXl11ZtiClfl serv\«s

711 Railway transport

m Road pas:soenger transport

713 W'Z'i/f:{~

263

714 A.'r~

~ .11 0.30 0.30

719 $et'ViceS allied to tra:'lSPOrt
365 0.31 0.31

72 $:ttIJ'age a.n~ warttboostnlJ

720 &orage and warenous;ng ". 0.01 0.01

72 Cormf,ln~n
'.711 '.22 '.22

I'INAHCING, lHS\J1ItAJteE. REA.L SSTATEAtlO BUS!liEU SEI\VlCE$

81 -- ,n .... ,...
82 f'iImI~~

,... O.n 0.13:

82 -..... 0.1' 0.10 0.10

54 ...,..- 1.1' Q,17 0.17

.. 8U1ltUs sarv1ces
,A> 0'"

,...
COMMUNITY, soew. AHD PER,SOfW. SErMCES., l"\Ibclfc adnml1itr'at»l1 and ~rrst

82 &UH'tary aftC slrmar~
,..... ........- 0.13: 0.13 0.1:):.. edve3tiot1 !lef'Vlces
0.13 '.21>

,..,
" 0tMf social_lid rol:aacS oonm'.ll'ltty serv~

c.n.. ~a1a~c:lftl,lI
1lI~

0.1.

>1 h~.D41
~~

0.13

SO IttzStalllam:J alllS MtMs
D.1;.. I~ Of'§aub:::atou aed ottI.r.~Ibodies

HH ..........
TOTAl-

...,. ".., 'U,

""~,. The sectoralll'!b1l;o.Jlon~ sed.otSl~. ?SIC 712. 91.9'9 aMl+l) 'M'Io;/'! haw <Dt:l onbll~ andno. tJtftoOtUt"eGvehdes.

, The EN!VJ> n Mdc:nl srcw f-. bGse<l(O'l t:xIld"* vure ~'IotileOle ENRAP III Is b3t0edcn ttwt.ec:la's~ 10 Iol3lgo~ and~~on.
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Appendix Table 2

Process Rates Used In Computing Water Pollution Loads: Philippines, 1988, 1992 and 1995

W.~towlltclr
f"roduetlon per ylft"

~_mlt••':tt I'.oto,s (klll!~_t:9--

PSIC Industry & Proc... VolUmt rroo.n tat* BOD6 •• TDS 011 N P

leu m'un~
-iisa----·te'2 . t,S6

AQRlCULTunE, I'OftEOlRV AND I"ISIIERY

" Agr10ultUTlll orops productloft (runon)

1.30 ,N ?57.(lQ ,N 020 0.20

12 UvuttJok proGuoUon

171 llv"P.loek lind lIvollloek producl"

Swine !f,"dllJl; (h"adll)
I .• 7.560,520 a,on,uno 6.:\77,520 '6-10 '8:100

6.'10

":2 POIJlIly flntJ f'Oullly fl,otIur:tn

nlollor 10,,1.1101 (hfltldll)
004 11,{/o10,OOO 10,600,000 10.1!ll\,O75 1.010 11\ 00

051

ll:lyclI hOIl!.'" (hr-l'idl'l)
0.13 15,2(10.000 to1,020,OlJO 14,OOIJ,1!;O lI,flO 47.01 "S

Duck foodlot (hltl'd_)
O,M 5,070,000 f\.512,OOO 11,720.783 I.' 146

0,51

". nllh,lng 01 otht'f IInl!llollllnc:ludlng thllir Jlladue,.

CnUI" Illfldlol thlt:lldllo)
2O?: 1,700,000 1,nrJil,OOO 1,627,468 250,00 1,71&,00

6030

11 rorlll.try' 1,."notT)

1.30 'N 25799 ,N

21 MltJllIIo or. ninlna

'" Gold Olft mining

'" COP~1 o.ft minIng

"5 Cll1oll\llft 0'0 InlnlnQ

". Olhol bl\IO IMlo! O'f' mining

" HonoflW~lllo (Ire n.."lnll

221 Coal mining (leg)
1,335,067,000 1,372,007,600 1,400,179,435 001

22' Slono qv,"ylng, ClllY and ~Ilnd pita

Sand and glavol (m~
15,584,380 16,575,021 17,370,538 0.01

Rock ftllgregalol (ml)
241,016 370,700 530,280 0.05

MAHUrAOTURINO

" MIlntlfaetlJr. or rued, beYlrlg' and tobacco

311-312 rood m"nulnetur1ng

SIAvllht....lt,", prt-pnrln" and prO'lflNlng mo,1 (tnt of LWK) 5.3 1,163,000 654,350 .<4;'8,630 6,40 520 2.00 1.56

Padlln~ hl'lll'fl (n.t of I.WI<) 0' 118,300 65,435 45,603 630 '00
2,30 1.59

f'oullry IlIOC"",.Inll (1000 l.>lrt,J,,) 37,~ "5,:17('1 103,t'l10 1~,(J,636 """ 1270 1500 nea

Dairy p.oducl, (mt 0' milk) 2' 4,3flO 15,000 62,153 5,30 , '0 330

C"nnlng Inti J,'lonflMng ol!rull" find Vl"llolnbht (nit) 11.3 1B1l,3'l7 246,101 316,701 1250 4,30

Cllnnlng, plf"'Hvlr,g "nd pm<:oulng Q' U~h, ('Ic (n,t) "
160 '60 "0 100 '20 .'" 0.64

rroon of crudo coco Oil, In{:!\lding ellkt.l /tnd 'l'Ico,,1 (ml) 0.79 9OO,2~,Q 1,600,000 3,123,500 1200 115 4O 66200 6,50

M"mIIAcltlfC' 01 VflQ(lh'!Jl(1 lmd an[mlll oil' liInd '111", (ml) 57,5 • 0 12.W 164O 862,00 6.50

Rlclt milling (ml)
06 5,631,150 5,033,7M 6.01'~,461 1.10 '.0

Com mllhnu (nIl)
06 3.011,040 3,099,916 3,169,048 1.10 160

Flou. "1I11Ino C')(ClUdlng CU'!;'SIIV. (ml) 33 1.<l72,OOl\ 1,472,064 1,4 72,08-1 1340 9,70 4230 '.20

SUl;lnl ",11111\9 lind 11:"lnh,,, (11'11) 28,6 1,368,910 2,010,845 2.804,206 2.1J0 '.00

'" Orrv~lnl1t) manul.elUtlno

Aletlhol dl ..tillerleol (ml)
.3 210,100 210,200 210,200 22000 257,00 385.00

W;nf'! p1oduc'ion (eu 11'1)

026

llf'iC'r ploduchon (Cll 11'1)
101.5 120,000 170.000 120,000 '.00 111,70

Sofl drlnh Mllnlll;lclUlfI (ml)
1 , 4,918,000 4,111fl,060 ",918,680 ? 50 1.30

" TuUI" wurtn'll Ippal.llnd 11I1hu Ind"strl"

32' If'!lrlilo mnl1\1!lc\urlng

Colloo (ml)
317 113,:mO 61,400 65,393 15500 1000 20500

PO'Y(l~lN (rnt)
100 33,000 33,000 33.000 105.00 g~,OO 150.00

323032-1 M::mlllnclUltl of 'Mlhelllnd lNllhfl/ llroduelr.

I,fl,'1lher \l\nn~rlt- .. (mt 01 hldM) 52 ?2,701 '20,626 30,103 811,00 136.00 351,00 20,00 1500

eonUn",d

/
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Production pOI yoarlAppelldiX Table ?:_ (cOhtioucd)

PSIC Indufitry &·Proous.
Wasmw"tor

Volum.
(elll nyunil) 1588

ProOOSli tlItD

1"2 1m-
B006

.__~E~m~"~'"n,t factors IkgJunlq

SS lOS all N p

33 ManufacblroQfwood and wood pro<:lut:w

~1 MilOufacture of woo<!. and wood products

Plywood manufactUling (1000 sq m)

Fiberboard manufacturing (mt)

M Manutactur. ofpapol and papor produots

341 Manufacture of paper and al1ied producb>

Sutfate (krl,llt) pUlp (mt)

Sulfite pulp (mt)
Sami-chemical pUlp (mt)

Paper mills (Oil)

3ll Manuf;\QtlJr. of ch.mlollllnd ohonllQl1 ptoducn.,

petrol'um, 0011, rllbbtr .nd plllOtlo prodUcts

351,352 M;lOul<lcturo of chonlicl'lls lind plelltic prexluclt

& 356 Ba$ic chllmical$
-S~llturic acid (mt)
-Hydrochloric acid (mt)
Fectllilllr
• Normalluperphosphato (mt)

- Phospho/ic acid with pond (Oll)

• Pesticide (mt)
- Chlorinaled HC horbicido~ (ml)

Glycerino rofillin9 (ml)

Soap from fatty acids (mt)

Detergents (mt)
l.Iquid dotergont:a (mt)
PVC (plastic,) (mt,)
Penicillin

353 PelfOleum refinelies

Integrated refinerie" (1000 cu m fe~dstQck)

Petrochemical rellneri&6 (1000 cu m feedstock)

355 Rubber products
Tire and tube manufacturing (mt)

311 Maftur.Clwre of non·rnotllll1<: mln.ral productll

362 Manufllc{Ule 01 glass Rnd PfoctUCts (rnl)

36~ M(l.olJllicturo of celll(tnt
Coment weI P~IJ$ (ml)

dry proceu (mt)

37 sulCI m.tIlllnds,

371 Iron and s16e1 basic induslries

Sinlering (mt)
C",t>ting and rolling (mt)

38 Mfr, offabrtcatlHl nlO1llll products, ,,*chln.,; & eqpt.

381 Manulacture of fabricAted producls

Appliances (mt of Iron shcet)

382 Mfr. of machInery except electrical (Illt of Iron shee(&)

383 Mfr. of elocbicat machinery, etc. (100 unlle.)

E\..EOTlUOITY. OA$ AND WATfl\

41 EleC1J101ty

4 t 1 Eloclficity gell('ll.lion And dishibulion

Oil·ba!llld (hler of wallo(O water)

Cooll (!ihn 01 we.stowa(ol)

Hydro.powefod (000 MWI-l)

r<ftTAll TRADE

626 Retail trade

Gasohne di1p<lIlsing (# sMions' 365 d"ys)

4.1
20

61.3

54

1.62

10
31
2.6

12.5
45

23<1

459

5.1
5.1

11,8
11.6

55
55

000161

1.633
2101

129

9.94/cu mid

65,387
36,000

223,000

530,000

248,245

1,070,000
254,000

o
o

182,500
51,000

205,000
o

40,500
26

11,887
o

o

301,120

2,<106,640
2,1).14,136

5,475,000
1,192,000

183,860
114,400

14,855,556

17,009,143,000
5,42-4,762,000

4,842

249,660

52,054
o

232,000

664,325

2'\8,246

023.300
254,000

o
o

182,500
57.736

205,000
o

46,000
25

11,963
o

o

346.198

2.'147..401

3,500.266

5,475.000
1,37!.1,OOO

202,180
167,200

14,855.556

20,549,612.000
3,237,641,000

7,876

584,000

60

44,492
o

239,0114

586,988

246,248

631,5Tf
254,000

182,500
63,646

205,000

54,980
23

12,020

390,643

:),456,718

4,227,301

5,475,000
1.547,600

217,669
232,012

14.855,656

23.619,335.142
2,353,99U,358

12,167

1,388,855

4,10
12.50

3100
13000

27.00
6.00

n091.
nogl

22.70
20,00
13.50

0.400
5,30

10.00
12800 00

197,00
171.60

005
0.14

19.30
19.30

2,20

16.38

1.10
20.00

18,00
26.00
12,50
2300

Mgt
negl.

900
400

23.00
0.70
0.00
1.50

55.00
48.60

1.00

0.70

() QlJ

nolll

028
0.20

6.30
6.30
067

7000
7000 00
28600

80.83

3.10

16600
258.00
13400

37.00

noul
negl.

365,00

12.00
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Appendix Table 3

Household Toilet Facilities: Philippines, 1988,1992 and 1995

Type of Facility No. of Households % HH to Total Es!' No. of PopUlation

1988 1992 1995 1988 1992 1995 1988 1992 1995

Philippines 10,533,927 12,214,730 13,226,072 100.00% 100.00% 100% 58,721,307 64,258,611 68,614,200

Sanitary toilet 6,753,050 9,397,567 10.331,516 64°/Q 77% 77% 38.335,334 48,682,121 52,789,257

Unsanitary toilet 1,917,403 1,347,508 1,381,148 18% 11% 11% 10,324,390 7,466,952 7,569,401

No toilet facilily 1,863,475 1,469,655 1,513,409 18% 12% 12% 10,061,583 8,109,538 8,255,543

Urban 3,985,145 6,068,488 7,350,237 38% 50% 50% 24,416,144 28,144,256 34,068,715

Sanitary toilet 3,332,038 5,279,585 6,394,706 84% 87% 87% 20,414,694 24,485,503 29,657,182

Unsanitary toilet 315,470 364,109 441,014 8% 6% 6% 1,932,821 1,688,655 2,045,323

No toilet facilily 337,637 424,794 514,517 8% 7% 7% 2,068,629 1,970,098 2,386,210

Rural 6,546,762 6,146,242 5,875,835 62% 50% 50% 34,305,163 36,114,355 34,525,465

Sanitary toilet 3,421,012 4,117,982 3,936,809 52% 67% 67% 17,920,640 24,196,618 23,132,075

Unsanitary toilet 1,601,933 983,399 940,134 24% 16% 16% 8,391,569 5,778,297 5,524,078

No toilel facilily 1,525,838 1,044,861 998,892 23% 17% 17% 7,992,955 6,139,440 5,869,332

PopUlation
Philippines 58,721,307 64,258,611 68,614,200 100% 100% 100%

Urban 24,416,144 28,144,256 30,051,935 42% 44% 44%

Rural 34,305,163 36,114,355 38,562,265 56% 58% 56%

Ave. HH size
Philippines 5.57 526 526

Urban 6.13 4.64 4.64

Rural 5.24 588 588

Note5:
1. As per DOH Hoalth Survey (1987 and 1992), the type of toilat facilities alO classified as follows: s.anitary toilet· Includes water-~oal(ld and sanitary pit; unsanitary toilet· Includes

open prtvy pit end drop and overhang typa3.

2. For 1988, national breakdown by type of tollot fllcillty is based on 1987 DOH survey while ulbanlnual breakdown Is based on 1990 C0nsus of population and Housing.

3. Tho population estimi.'ltGs are based on the medium assumption, 1.0., modoroto fertility arId moderato mortality decline.

4. In t 995. actual populatton was us-od to dolonnlno tho no. of housoholds In U10 rural and urban aroas. Tho dlsl,lbuUon of hou~oholds lor t 995 WQS based on 1992 potconlage shares.

Reforoncos:
t. NSCB 1992.1995.1992. 1995 Philippino Srotistical Yealbook.

2. DOH. 1992 National Hoalth Survey
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Arolklndb T~blo 1:1

Llqul,J W..."to (Colltfollod)lrotn Oomoel1e SOllIe..",; PhlllPl',lnoll, 10M, 1992 and 1995

Pollutant. tm(;J(fl~'ton.)

Co11l0lTf\

Type 01 fIlcll!t)'~~d ,!,.!.~IS~ll!C~
BOO,

.. N
P

(billion eoUI,t.)

1988 1Q9:l 1995 1988 1902 1995 1980 199:l 1095 1888 1992 1995 1988 1092 1995

Sa"UII!y Wllsto 1,"77,718 1,60\1,978 1,108,969 1,4n,11B 1,130o.n79 1,7013,009 240,011 259,133 217,Q11 39,406 42,093 45,512 159,830,702,$41 19$,238,1:128,788 2.44,572,801,397

Water $~Gd tolll'~cpbc ltll"lo: 919.652 1,174,571 1.275,761 919,M2 1,174.511 1,27~,761
150,72\ 191,5OS 207,600 24.524 31,322 34,020 117,603,395,249 155,845,231,455 200,556,082,515

O~16l" typo 01 \ollot 262,630 204,408 207,212 282,630 204,408 207,212 ~5,221
32,705 33.\M 7,53"1 6,451 0,526 20,972,030,568 17,613,336,988 20,674,015,386

'M1hoUI toikl~~pUc tart< 275.436 221,m 221:1,995 215,436 221,999 2£5,995 44,070 35,520 36,159 7,345 1:1,920 6,027 21,255,276J>24 19,779,958,3>1" 23,342,643,494

Ulblln
687,672 6711.1:185 821,11:17 I:I07,ell 6111,5115 aU,1S7 97,804 112,160 136,921 18,671 18,096 21..0$6 120,669,614,631' 15tl,193,~5a,2.00

2.01,010,12:0,1:180

Will« ll.(IO~ t!.l(IoV5evllc ll\fi( 47&,132 618,421 106,&44 418,132 el76.427 705,844 80,on {Ie, \24 l1Mll ll,'T~O
16,425 18.813 06,116,525,962 128,025,110.0&2- 172,,440,201,987

• &OlwQ by 5_'$90 ')'stcm 3.104 3,104 3,104 3,104 3,104 3,104 IiO
., ., " " " 637,42\,400 687,090,000

• tR»C1\'fl<j bY 5bWNa~ l¥I'ttH\ 475,026 615,323 102,140 475,0?6 61a.323 701,140 M.Ol6 OO,U'(5 116,462 12,667 15,342 16,'(40 91,b39,I04,MI2 121,338,079,462 112.440,lOl,{I81

O~l(l( twe of \QIlot 52.911 >\6,221 55.991 52.911 46,227 5:5,991 8,465 1,396 8,9~9 1,411 1,233 1.0193 10,804,385,782 \O,23t,M2,826 13,213.eD8.ll81

'Iv11J'iJ',J1. tol~IIsepUc WI'K 56,619 53,931 65,323 56,629 53,931 65,323 9,061 8,629 10,45l \,5\0 1,436 1;742 11,627,762.7~
11,936.823,297 16,416,110,012

Rural
890,046 94!2,3U 881,811 Sllo,Me 922,392 1l$1,811 142,401 ~41,583 Hl,OiO ~3,T:S5 :M,S97 :23,615 38,161..027,802 43,044,970,1:182 43,502.680,81e

Wo.\Q( 5eak4 tctleVsepllc t,:Ink 441,520 59G,144 609.9\6 4.41,520 596,144 569,916 70.643 95,383 91,181 11.174 15,897 16,196 19,426,869,281 21,820,061.373 28,115,680,527

Ol..ef IWll of \ollot 229,719 15~, 181 151,222 229,719 158,161 151,222 36,7M 25,309 24,195 6,126 4,218 4,033 10,101,644,786 1.381,n4,162 7,460,266,807

V~~t~~6
c~

218,807 158,067 160,673 218,807 168,067 160,613 35,009 26,B9\ 21:1.708 6,835 4.402 4,285 9,621,513,729 1.843,135,041 7,926,533,482

0101019· l1t

Got:\OO 10,383 15,13:'

Urban

26.136 30,611> 37,327

RUI'lII

3U>64 39,545 3",805
i

SUMMARY OF DISCHARGES I
Urban

5eT,tH2 tlTlJ,S811 811,157 1:181,e12 6TM8~ 1117,157 91,600' 1U,lGO 135,921 1M71 1a,0ge 21.01:111 120,86$,674,1:139 160.19M5Il,206 201,070,120,580

Rural
890,c..15 "22,392 a81,811 890,048 922,392 8S1,81t 142,0407 1"7,~a3

141.000 23,735 24,591 23,515 39,162,021,802 43,044,970,582 4M02,1I110,S1e

Bl••kdown bylyplt:

SanllaryWuto 1.41T,71ll 1,600,978 1,708.968 1,417,718 1,800,918 1,70a,sa8 240,011 2:111,733 21T,011 3fl,408 4'2.693 45,572 159,830,702,3.41 19),238,528,11111 24<4,572,1101,391

001.H9&ot

64,300 10,383 75,133

TOTAL 1.471,718 1,800,918 1,10$,969 1,471,718 1,600,978 1,708,91;\9 2rl.O,01t 259,133 271.011 103,106 113,056 120,105 159,830,10:z,J.ot1 19',238.528,788 244,51;2:,801,397 I
NolG ESUma,t65 OSS'¥f\l):

e, 10o~ fel'f\Ql(o.l officleo<:v for $wUC tall,\($

I

b, 10%loakoQCI /rom $~QI'I &~\U!llS

I

c no fCt<b:1loo 01 t>oI:.tants lor l,I'lSert'l<IIV klikltend no tolk'lllo.c.iIN

I

FN:'<E:.S VALlfS APl'TXlSIAT51

0,,10 Edled:
No\'Cf'r'bQr 13. 2OOO/04:14AM
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Appendix Table 6

MANNER OF GAlUJAGE l>lSPOSAL: I'H1LIl'PINES,1988, 1992 alld 1995

Usnal Manlier No. or Households % IIH to Total Est. No. of Population

or Garbage Disposal 1988 1992 1995 1988 1992 1995 1988 1992 1995

1'111 LI PpJ NES 10,533,927 12,214,730 13,226,072 too~X. 100% 100% 58,721,307 64,258,611 68,614,200

Collected (Mnnieipnl Gnrbage Truck) 1,580,089 2,320,799 2,512,954 15% 19% 19% 8,808,196 12,209,136 13,036,698

Uncollected 8,953,838 9,893,931 10,713,118 85ftlr. 81% 81% 49,913,111 52,049,475 55,577,502

Dumping 1,8%,107 2,565,093 2,777,475 18% 21% 21% 10,569,835 13,494,308 14,408,982

Burning 5,056,285 5,496,629 5,951,732 48% 45% 45% 28,186,227 28,916,375 30,876,390

Composling 632,036 488,589 529,043 6% 4% 4% 3,523,278 2,570,344 2,744,568

Burying 421,357 610,737 661,304 4% 5% 5% 2,348,852 3,212,931 3,430,710

Feeding to Animnls 210,679 366,442 396,782 2% 3% 3% 1,174,426 1,927,758 2,058,426

Others 737,375 366,442 396,782 7% 3% 3% 4,110,491 1,927,758 2,058,426

Note: 'I11l:: 1987 Jistrih\llioll ol'I III in tenHs or the nUlIUlcr of gnrbllgc disp()~nl was ndoptcd for 1988,1992 111ll! 1995,
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'\PI,~"dl:t T"bl.. 7

SOI.1O WASH; FOU,UnOl'! t'ttoMuOMt:.<;nc SOl/net:.';: 1'1IIUl'l'INEI:;, 1'8.'t, 199! :"1<1 I!*?S

.....,Um"lc-d VQI. Qf Solid
rullnl""t_ (n"'lri~ tOM)

Wllde G~IUTIII"d (mil Dons Tn,'i :is N I'

191<8 1~5'1 11'95 - --mS---19?l ---1~5 -·1988 .'~i92.Jm ~im-l?95 ~-19iiil~"lm--19?5-1988"- "i9'1---'-'9S"

rUllJI'l'IN'(S IJ,4J7,1.H 14,HO,4.J8 16,1~,U3 1.,951.910 3.513,942 J.161,303 , , , , , , 41,181 S7,l7lJ tiO,8tiS 9,45ti 11,4H 11,114

CoU..x:I..m 2,OI2•.\~5 1.836.685 J,\l6Q,165 1.006,336 I.J9·1.l\94 1,4M.,lot) 16,119 22,109 23.857 ),224 4,542 4.771

Ulc{,Uoctcd lI,4H,~7 l1,lOl,7tiJ tJ,OS",3.U 1,9~S,5114 1,129,048 2,273,360 , , , , , , JI,I6J J~,t;61 37,Otll 6,1)) 6,9J1 7,401

DUlIII'M, bIUi~<I, ('lh"l1 3.890.'J97 4.:n2,no 4.6tH,514 1,9-15,584 2,129.0·18 2,27J,J60 ;\ 1,163 H,66\ 37,010 6,2:n 6.932 1,402

Colllj.>OsloJJ, r~d 10 sllimab 1.013....79 \,045,831 l.nO.N5 " '" '" '" n,a ." n,~. ••

Bu.med 6,440,::!7l 6,723,202 7.269.074 n.lI. n.s. lla.
Ra lUI. n.s. n,. 11.11.

URBAN 5,S18,~4S 6,543.680 7,07-1.977

·41,511~,\' 4J..'tQY. 4J.1Hl%

RURAL 7.838,381 8396.768 9,071>,521

58.41"1. 56.100/0 56.10-A

NOh:.s:
I Pc,,<u~e ,... 501;dv....~. (Jilt! ,," <1I1,t( lotll"e,~ ("I,1(.".led Of f<d III """"II,h i. ,!tlk'."'l n,~" ""I"lll. IllK"U<t(eu.

1 Ii)« \'<'1 ,>t. dllue,u,' ,,·~,te ,o;<>"nle<ll'tf ("l,ilt pOl" ,,"y is 61<S\W,1,1 ill 1988 ,\ .61il~·.1ttb, l?n t>""d outhe ..~l. "~rUle 1~,401edS"U,1 W",I. "',Ill. "IOll rot M.M (1~S'l·l9·'8)

TUii l:l''l''mJ"t I" J Il ... nOl)!( _I Jl9 ... IlOD,'<.I<>ve,1;",ly Iou.d ' .... MW:;S S"Hd W..I. Study .>t. ,<I" ~(}('1l1l0l) ..1}l ,,( ,hu ,,,Ud " ..Ie. 10< 1l~.1 e.III,,,,lc,1 v"~,,uc ,{."Ud

......"'...... ,..~<dp..-<opt!. is 1,I06l1t!eJd III 1981 ,'t; 1.26 \:Weld iu 1991 b••etl 00 [be Suli,l W'>o\< $("cIt, 'Olls iud'I'''''. hk~,>lda1, <,wl",",'l.l ""'" uillCf "0"''''' ,{wo"e.

J N .""'cd tr 0 8% "It <ky w,:itJt I""".; .q"j".lott. to I.8J ~ U6!.J11<;/)'t·r", 1985 II:. 1991. ,.",.~1i"eJy; I' 1'I .l~"">: 2(1'S r:l N (Su,quh- 1974 1.0,1\U..... <I< Il.y W.I", Re., Dc,,'. Sl.udyl.

4 BJI'--ul"'IlI dug, sulid _~1. I,hol ... I>u\loc,I ... ceIle,ted"tJdt, lIel ..,d>,i",l" llo"" t>"Il.a\Uld:>

.< Sst. \'QI. ,'I{ tl<....:<l.i,. ",lI.<Ie XCl...-.red per <*pila 1''' ,Jo.y is .61$ !.:dela ill IW~ bll$<d ,Ill II.. ...till\tIl«II'l'",,1h,.I~'"' tIt>l,~jc wul< krolOtocll'Cl' ~",'~<l 0."'11 I%'S h' 1~91.
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Appendix Tnble 8
ESTIMATED AREA WITII AVERAGE SOIL LOSS> 10 TONS PER HECTARE /lV REGION: PIlILIPPINES,1988

Erosion Onss
Total Aren Slight Erosion (EI) Modernte Erosion (1'2) Severe Erosion (E3) Total Eroded Arcn

Region (Iln) Arca Ave. Soil Arcn Ave. Soil Area Ave. Soil (lin) % to Total
(lin) Loss (tlIlo) (lin) Loss (Iflln) (lin) Loss (tflln) Arcn

CAR 1,829,368 737,134 17.70 412,729 59.40 1,149,863 62.86%
I 1,284,019 242,342 26.80 262,226 36.30 264,569 54.00 769,137 59.90%
II 2,683,758 374,153 26.80 1,158,953 36.30 416,644 54.03 1,949,750 72.65%
III 1,823,082 323,659 17.70 143,297 53.40 466,956 25.61%
IV 4,756,016 649,304 17.70 152,782 59.40 802,086 16.86%
V 1,763,249 635,856 26.80 511,197 36.30 153,579 54.00 1,300.632 73.76%
VI 2,022,31 I 497,893 25.24 391,721 69.64 889,614 43.99%
VII 1,495,142 328,733 26.21 328,733 21.99%
VIII 2,143,169 387,706 25.24 404,442 18.87 792,148 36.96%
IX 1,868,514 212,343 54.72 212,343 11.36%
X 2,832,774 920,531 J7.50 603,451 61.50 1,523,982 53.80%
XI 3,169,275 1,090,510 12.40 574,877 18.70 966,174 57.40 2,631,561 83.03%
XII 2,329,323 706,767 50.80 464,960 222.30 1,171,727 50.30%

TOTAL 30,000,000 2,342,861 6,730,247 4,915,424 13,988,532 46.63%
16.75% 48.11% 35.14% 100.00%

Notes:
1. 'H/lnk lIfen menliS men eroded is less IhrUl 10 tOlls!hn.
2. J"or Hcgions VI & IX, nYc, soill()s~ ond men covered \uHler E2 nrc; 6.97 tIllR (558,010 lio) nnd R.W tllm (705,116 ho), respectively.
3. For 1995, thll SlUnc vnlucs were llsed as thol of 1988 nud 1992,

R(:Ii.~l'Cllcc:

nSWM. I\LMEI), Crop I)(,lVdoplIlcnlllud Soil CUlIsclvnlioll Fll1ll\cwmk for llw l~llln(lo; uf 1.\1,,01\ (1990), VisnYl\s (11)90) llIltl Mindnnflo (I 9Rl»),
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Appendix Table 9

ESTIMATED EQUlVALEl\'T NUrRIE,\'T C01<l:ENT OF ERODED SOn. ~1THEROSION

RATE> 10 TONS PER HECTARE, BY REGION, 1988 "'"
Erodod Esti.mated Total AVeMlige l'l"PK Content Estimated l\tltr1eut Content

Region Are. SoiIL= PetTonofSoil<MD Q.fetricTcRS)

• b , bH .-
<Ho) (Kg) N P K N P K

CAR 1,149.1lQ3 37.563.374 2.22 0.Q1 0.04 &3,391 2.629 1.503

I 769.137 30.300,295 1.68 0.04 0.12 50.904 1-212 3.636

n 1,949,750 i4.608.570 2.00 0.04 0.17 149,217 2.984 12,683 ...
ill 466.956 13.38O'S...,,4 2A1 0.05 0.18 32,248 009 2.409

rv 802,086 20,567.932 2.21 0.06 0.68 45ASS 1.234 13.986

V 1,300,632 43,890.658 338 0.04 0.22 148.350 1.756 9.656

\1 889,614 39.846...:nO 3.25 0.11 0.80 129.500 4.383 31.877

VII 328.733 8,616.092 3.79 0.05 1.11 32,655 431 9,564

VIll 791.,148 17,417,520 3.79 0.05 1.11 66,012 m 19.333

IX :12,343 11.619,409 2.:19 0.07 0.16 26.608 813 1.859

X 1.5:3.982 ~21.sZ9 2.64 0.03 0.18 140,505 1.597 9.580 ...
XI 2,631.561 79.730.912 1.&1 0.04 0.48 144.313 3.189 38,271

XlI 1,lil.727 139,264.372 4.80 0.04 0.25 668.469 5,571 :'4.816

TOTAL 13.988.53Z 570,027.756 1,717,629 -::1.339 189.173

Hreakdown:
Cropl2:nd «18%slope) 4,612,293 18i.949.307 566,336 9.014 62,374

Forestland (>18% s1opc) 9,376.239 382.078.449 1.151.:293 18.,325 126.799

~O'I:es:

1. T::re:ru::rients are~ inN' - t.lrea (45-0-0), ? ?:o~(().zo..o). aneh. -~O (0460).

:. T::re ~i:dowJ:l ofe!-timate.:l. !'l\Itricrltlost bern'ee:l aoplandandi~:s b:a:s.ed Ott the figures beiow.
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INSI'ECTION ANI) f,fJ\INTfo:MANCK COST F(m Tim MOJUI,Y. Sf,CTOR: PJIII,U'P1NI<:S, I'1RR, 1992 "lid (OJ?!'

---_._ .._---- .. .____.________.___.__,N?..:.?!.!.~;~J.l.!~~~£.~_._ ..,_._____ .________.•__._~._..__ .Jota.~.~~~.~.!!!!~.t_____

SiC Tn<tn'l,.,. & P ... nt'e'.'" n _________• __ .!:.I"b.!._ .••_____._____________.U!.'!.':.Y__ ,_,, ___ ,_._. 1988 __Y~!;___L9J!___..!12!.._

"'" 1991 1995 1988 1991 1~?5 (In 88 rriC"'~)

Afml., YOI!IJ;.'Hlty ANI) FIS-mmy 1~,)9. 19,9').1 .1I,79~ ),9,1(,; 4.611 !iI.'16 7.,171 MOJ J,t7) 8..'90

II AlI:l'lc ..Uu....1 rn'p' rn"IUrUI'l'l l,7Jl6 ",071 6,.1"4 ." 94:1 t,1(i6 !'I(,O 1,14,) '" 1,714

"' 1'/lllIy"endllclion :\1 .'(. "
, , '0 , '" " "

"' Com run,t'lllli,," 91 '" 1% 2) 7:J 2R \.l 2R '" "
111 VCf."'1I1,lo l',cl<lllcli\,n

II' ""\lib IIlld nil'. (~l(cll.ld;1I8 (:<lCnll1ll) I'ltldllCli,m 1,111 1,211( I,SI31 2119 2RI ;\-1R 1M 3011 19;1 ~II

115 CUOQIIIlI rrod'l~ion incluJill~ cU11111-mllkillB -12;\ 45' 125 '0' 105 1:\0 6J 128 " 191

"' SllgllrCftJlO pro.!IICli(l1l 1,312 1,-11R 2,.'\50 J!il 341 '" 20J '" 2.\4 620

111 '!'lll,"ceO procJllclill!l

"' Fillot CHlp' prod'l~,linll

119 J\tfi ffllp' prorlu<:\ion 1101 ol~~wher(l eIM,;lie<l 135 792 1,259 I" IS3 226 109 222 126 3;\2

12 J.lvnltlck, rotlHry lind oIlier 1l"lm.l rrrnlucb 1,746 t,SIlO 1,989 4·~6 ..." <J7 '" '" 298 '"'
121 LjVC"lIIlCk lin" liv..,I(>(lk pl"(>duch 1\50 <lR5 111 11.~ 112 139 '" 136 71 203

122 PIIllllJ)' ftn,ll)(lultry f>rcHluutJ 1,29$ I,J?~ 2,21R :tU 322 39'J 19' 391 221 5R~

1::'9 fuli.,il1g of OdiN Im;'"ft", ;nehnli"", thcoir !'Ir>llllc's

IJ Avlrullatllll ••rvlu. "" ". 89J OJ IJO '60 77 '" .. US

130 A(.ticultllral ~t't\'iotl. '" %1 R9J 133 \30 160 71 151 89 2.15

" l'''hery
1'1 C'l:<Cllln (,,!f.,hOlo) IUld clla,tnl fL,hill'"

1" 11\1111111 fi,hinp.

H:\ (,~I,,",'i"l1 uf fhh r"lllll

119 (~ll<'1 lilhol)' "cl;vitin

" t"orUlry 9,.)41 U."7S 21,,1)0 l r \RR ),111 "\.8~:r: 1..\81 3.776 1.l38 l".6~

1."1 1"'FAi"B "I'('lllli\\.I' 9..1>11 J.\,-17,~ :'!1,'1.10 2. 'RS ,1, 112 ,',R,~::' 1..'112 .',"1"/(' 2.1.11l 5,(';'~2

IW f~h..r r<l.o,Il)' "clivi\;at

" JI.nllnp:, IrllJlr1nl! lu,d It"nlt' OJl....l1l1on

1/,0 lIul1tinllo trllPI,illl\ "lltl lI",nlf1 "11<',,1;,,"

MINING ANn Q"AURYINn ~,667 "19."1'" 116,816 IJ.,1"6 1A,40; 11."197 7.790 16,J1l t!li.".&1 :JJ•.&47

21 M..llllllc or.. mlnllll! 11.....9 IR.417 19,3A4 ),IAJ 4.167 ~,1111 1.114' ~.I7A 1,9)1: 7,7M

'" OIl'd(lrf\m;l11rll\ R,8-10 13,01"1 20,79(, 2;U>o ),020 :173R 1,3M :'I,/S65 2.07~ ~,I\R~

'" ()(Iref rl«:11111S IMI",l <'ITO millilll-

213 ('(lppcr (I'll" mi"inr.

2101 Nit-k",1 (llfl minir'lI 2,0·1"1 3,021 -1,IIM ~23 (,QS '" )03 '" 419 1,261

,1\ O""",iHlulflllrillillll I ,~501 :',1fi1 3,"I(i~ :'11)"1 '" (,1"1 1.30 (,6:'1 316 99:1

21ti 1rl>1lNO ml"illR

219 (lIhl'll•..,,,, Inalll Ot'lll1lllli,,1l,
, 12 19 , , ) , ) , ~

22 N"'n·""h.llIc f\llnlnR Illn,1 qll,"rylnR "MIA {,1.167 97,4)1 IO,1RJ 14,1411 17.!C1!C ~.949 I1,U.\ 11,!li09 1M97

221 c..... lllrinillR (,,5(,(, IO,O(l:! 15,9ll/j 1,619 2,.110 1,R~9 91' 2,R{lJ UR7 -1,195

'.22 (:-'."IOlI1(·trul,I1\\!II",1 pM ~~I'I<lI. ftmll'II'" 29,309 4-1,MS 7(J.99R 7.-1901 10,:'110 1::',7(,.' 035 (,,<1711 9.871 18,725

223 SI''''l'l ll"",nyill'. tift)' IIml ul\1l pi., ;\,927 ~,qft(, 9,520 1,0001 us:!. 1,111 ~RI 1.678 9'0 2,~11

2?H (JlheOf Mil ,met;\llie mirling "'LI!.!_~In'-~yJlrB_ '" ___ ('301 I,OOR '(I(, 1<16 181 61 "' 101 266
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AppeuJi,; TllM., 10 (e\mlinllcd)
_______.___._.___.____..!i~ of 1,,~~.~. ________._._.____..___~_______:!2!~C()d (l'"~

SIC JnJu3lty &. PruHu ___.___.____.-Ylll.~!..____.•__ .._~_____.______.!!.~'!L.__.___.. 1961J 1992 1992 1995

'''''' 1991 1995 19H8 1991 1995 ----(I;;ii}j-;..I~~~;,-----

MANUFACTURING 138,000 386,574 61~,'I60 60,1155 89,170 1I0,Stl 35,20'- 1011,335 61,.H6 161,139
31 M...nufl\rluro of fO(ld,benrl>g., nnd tQbl\«:o 99,691 163,166 259,479 25,490 37,679 46,645 14,746 45,716 25,1j93 66,436

311·312 Foodmanl1fl'lclwil'1g 85,017 1-10,104 222,804 21.753 32,354 40,052 12,5~'1 39,263 22,233 58,'163

3J3 13c\·(;rage manufuctul'ing 11,910 18,436 29,318 3,045 4,257 5,270 1,762 5,Hi7 2,926 7,733

31' l\,I><)cco nUlJUlfrlC!uri.lIg 2,lM 4,026 7,357 691 \,= 1,322 400 1,296 134 1,940

" TutllO', ".,>ll·htg Ilppard lind l.,aH.er
Indu3lt·I.,s 14,466 23,721 37,72.\ J,699 5,171) 6,7S1 2,140 6,648 3,764 9,949

321 TCXlillllllltllllfaeturillS 9,52'1 15.·169 2'1,1'iOO 2,436 3,5'12 4,'1:22 1,,109 4.335 2,,155 6,'ltl8

322 Wcaril~ Ilcl-'PW'l\ 4,IS8 6,970 11,()8·1 1,011 I,GIO 1,99] G::':O 1,953 1.106 2,923
323·324 MlIJl\lf~clnroOflllUlh~and !<;:uther protlucl$ 152 1,:::82 ;!,039 192 :::96 366 \1\ 359 203 ",

33 M..uufadure or ....ooJ lind wood produeb
Indudhtg 'urIlUure" lind fldurtll 46,514 76,200 121,HI(} 11,893 17,597 21,7114 6,81W 21,355 12,092 31,960

331 Mallllfactul'l of wood and wood pfOOUCI~ ·0,246 W,171 112,556 11,058 16,344 20,233 6,3~'1 19,835 11,232 29,686

m l-1!llIllfaolmCl (lCt'llpair oflillnitw,) 3,26B 5,423 K,62'I 836 !,152 1,S50 4~3 \,520 86\ 2,2/4

34 M..,u.f!"ctun.> 0( r"p~r and p"per prodUCI!I;
prlntlul/( IIn.1 ['"bll~hl"n 1O,IH,7 17,.\58 27,(.04 2,7i9 ·MOIl 4,962 1,607 4,864 2,755 7,280

).1] t>.I/lllUfzlchu'O of papcr alld "lIivd prodll"lll 7.092 11,Ob:~) 17,634 1.813 2,561 3,170 1,0·19 3,108 1,760 4,65\

3" I'tilltil,& put.li..-hing!<lld 1I11it)d imlll~tl'io1 3,115 6,~(i9 9,970 965 1,,1,18 1,192 S58 1,75'1 995 2,629

35 l\I,ul..t"dun of dit'llllu.b ,u'c1l:hclnle'l\l
prmluch, r.lrolllu'n, (:0..1, rllbbcr lind

I""'U(: products 20.307 33,·107 ~J,t21 5,192 7,715 9,SSll 3,OU·I 9.362 5.301 14,012
351 ,352 Mallufuctur~ofohomicab 1'IIJ pl!l'>lic IJHlduCh 15,3110 25,247 40,150 3,933 5,830 1,21tl 2,275 7,Cr/5 4,007 IO,5!!?

& 356
353 Pelrole:\lllll(lfille:riel 2,156 3,'127 5,927 5>1 861 1,065 319 1,0-14 59\ 1,563

354 MllJll.faclur~ofmUc"l1aneous proJuet3- of
pelro],~lun and coal

355 r.!allllfaehlf(l oC ruo!.J.cr products 2,771 4,4:13 7,049 70' I,O;l,1 1,267 4\0 1,2,12 703 l.859
36 l\hlllulaclunl of 1I(1I\·nw~"IIIc:mln,r~J

f>ruducl-l IN,4l7 28,416 45,1'0 4,112 6,56l 1l,IU 2,726 7,963 ".509 11,918
361 Mll.ll\lf"aclUl(l of pollcry, chillll 1lI.d calthellwltl'C 1,514 ~,305 3,665 392 532 (,59 221 6·16 366 967
362 I\hulIlfaclur'C or gla.'J .1Id s.!lIS' proJuCb 3,450 5.2.32 1l,320 882 1,208 1,'196 SIC) 1,'166 830 2,194

363 MUllll6.\clllr'C \,f Ollnlcnl 6,431 9,71'1 15,4"g 1,601·1 2.243 :::,177 951 2,722 1,512 4,074

369 Mallllf<lctll.l'C of other non-me{ollio luin"f,,1
pr<>JllOt.'J 7,013 11,165 11,7.56 1,193 2,518 3.192 1,037 3.129 un '1,6ll'3

31 Dlllllc lrItbllndu3trl~5 12AI0 18.919 30,or:l7 3,173 4,369 5AOl! 1,!JJ6 5.302 3,U01 7,935
311 U"ll Dnd ,t""II'll.1ic illduslJic3 9.850 1\022 23,8119 2519 J,169 ·1,2'-.1-1 1,·157 4,210 2,38'1 6,301
312 N"n·feln'"3 .luctl\lllt..~io ill,IIlSI,.i,-.l ~,.'i6(l 3.1<97 -~

6,S',> 9(){) 1,11·1 37') 1,091 (ill! 1/.~5
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Aprrmllx T_hlt 10 (C'onllnu.d)

-- _____._._ No. of tn~!!t~!!..___ _._.._===-_~ ___J..~l <:o~l <P'OOl!},
src Indu!l\")' & rrQc~u _I;!d!( ~~!.~.-. 19R8 .- 19?2 .", 1995

t?flR 1992 .... 1988 1991 1995 (In 98priCfJ)

'" ~hnuf"(fur,, nf hbrlc .. 'td nlte"t rl'(l.h~fb.

n,Jlthlr..•..lt, .Iltl.qulpm..nl IJ,R7J 21,919 .'6,....A J,!'::47 !'I.t?J 6.~!'1 IM1 6,423 J,6J7 9.l'iIJ
.11l1 Mftll\lI~<:hlroCll,r rlll>tiC'llt"<II1,,,lnll',,,,I"(:I~ 3.1\91 ~.Yllt 9.,nl R?.l I ,1(il 1,('1,12 ~I(, 1.f:~9 939 2.ilR?
11(2 Mllnu{"r.1I1'" u(II,""hin".y (l/(C<'llt ", .....t,;'~/I1 1:,~2" 1\,1 RIt ("MO (i·15 %1 1,191 1'13 1,17,1 M.'i 1,1.'i6
:\111 Mnlll1l;whll(l or "I~{j.riolll nmr.hitlNy, oto. ",l(Hi 1,7(,,\ 12,1"~ 1,2(1) 1,191 :!.21? (,9(, 2,175 1,232 :l/,!!'6

'"' Mn.}l1fn(rlllfll nf ""11'pOlt Nl'I;I''''''"1 2,912 ·I,M? 7,""1 '·15 1,()'1R ' •.\.'-1 .1]1 I,wa H' 1.9~7

JKS "-'''_''urnchn'' orJlrnr".ti~lI\nlIlIU' ttdlllllilk 1111,1
mMwlin~ IIn<l eonlrnllillg O'l'lil'nlonl 15O 2)< ~72

,. " '" " M " ",.. M"llUfllcllllc of I.:ptir I'll 1l1"\nllil,,,iturC:1
lind flXlllr." .0 150 7.3R " " " 1) " 2< 63

,W Olh"t ",,,nllr.thnl,,. I"du,td,. 1,044,) 2,467 J,9U ". 57() 70!t '" 69' '" I,OJ5
)'10 ()lhOl 11111nllrnCluti"p: i11lImlri", 1,""3 2/1(,'/ ),92.\ 369 f/{l 1{15 ~U (,?I ~9' 1,035

y.1.1'.:cnUCrrV,Gi\S AND WATr.n. 1.J72 J.~OI ~,S67 60' .08 1.()o1 35. '" !i56 1,-4611

" Jl:Itth-ttll1 1,J41:1 J."7~ :t:,~11 ". flO) .OJ '" ." :t:~l ....:":8
<1, r.lt<:lri<:il)' f:"nfllltiollllnd di,ltil.ulil\1l 2,3"8 3,'115 5,521 "'" 1103 Q?:\ 3-11 .H 5~1 1"t5R
m Elccl,w-ily di.llih\lli'lll 10 cnll'lUllcn

" G'" And ,t.,un 11 n 19 J J .' , J , •
<2' On. nlnnllfnchl7c fUll! u;.t,ibliliOlllh'(lUlth

':fItll"I' 11 3 2
'17.2 SIMm hll~t tmd power plnnl., 12 19 3 J 3 , ,., W.I"rwnrk. lind '111'"ly IJ " " J J , , • , ,
,00 Wllt"1wU,k, IIl1d tII!,pl)' 1) " " 3 3 , 2 , 2 6

(:()N~TR11(:-n()N JJ,07!" ~.l,!"IO R:":,096 S,"!,;7 11,J((7 1~,297 4,R91 14.996 8,"9] U ...·t.... ( :on.ttlldton ),),07~ !"',!t10 8!t,09(, H."!li7 'l,B7 (!tt2?7 ",891 1",9I1G R,.e9] 12,U-t
:'-01 \l>:"l,rl"llllIilrlil~ oom!t,\clit'!l 6,11\) 10,1)10 \ S,919 1.571 2,:'112 2,R('2 Q", :;>,RO:'- 1,.~!l9 ,tIl)?
502 O('II(H,II "I'll:int~ti!ll. COII.1I11\l1ioll 21\,(,.\.1 W,l1fl (,~.25R 1l,2~R 9,1116 11,.\71 ,l,(,o1-t 11.11\7 ("l12 l(>,~fll\

~O~ ~1'CCilll hl).I" tOll.lflllll;(>1I 2,2/)11 ~,7~2 ;<;,919 SRR Mtl l.t\M ~,10 1,('1,1) 591 15(.\

WJ!OI.Y.SAI.Y. ANI) nt:TAII. TnA1)J~ 9.)81 9,99!li 11t,1l9~ 1~\7,) 1,J08 I,Il!'7 1,J7.J 1,1101 1.~f16 4,191

" \\'hol ..llll" ltll,l. 6,061 6,((111 10.~l:t1 I,~!"() t,!"ll7 I.R61l ." 1,1129 1,0'6 1.,73R
(,IR I'('lllllrurtl nlltl peIJOIClIJII pHKllIl:l' wh"lo."lil'8(., Ihhllllt.d" l,119 ,\,,167 5,SI r1 8lJ '01 !)IH '" '" !I!'O 1,,1~4

'" Pelroieuin find petroleum PII"uIlCh rcllli1il\~

TUANSrORTATIONt ST01V\Gr. ANn
C()~IMtlNICATIONS '117,499 ,)((Il,ll!C l'G9,!"O,) 26,1:16 44,.109 ~4,f1~Z 19,91!" 8R..'90 !"O,O)!I I!lOtIO')

71 Trlln'l""'rbtlo. _""It,, U6,66') H7,11~ ~M~,071 lli,OtJ 44,101 !t4,~9!" 19,'790 88,tJ7 "9,892 149.81~

"' Itllilwllylrft ll'I'IHI
112 Itt'lld pnu'"\'.cl tllllltpult 221,"5:\ 355,IH SM,11R 25,HR ""',(,2) 5,1,(10\ 29,016J R7,557 i\9,5(,J HR,951
11 :'l W.lt:r 'fnml~lTl

'" Air hl\l\llll>lt 1,098 RD 1,3R9 '" 202 ::S() '" 2,15 139 "..
119 Stlvi':(ll nllioJ In l!lUl'pllll 1.113 l,19l:t \,90S 2"' '.71 H\ 1M )JG 'QO 50,)

" ~tn"'l••nd 'I'l'.rthlllld"F: '0 .. " '0 '0 12 • 12 , ..
1:!II Slmttp:" nlHl wflIdllmlillr. ", H (,? '0 I(> 12 r. 12 1 "" ('<IMntU"lcIOUttn '9$ ,___~!!-.___.L)(j2 %OJ ~9 ~r1~ 00 2<0 ,,, W)
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Appcndlx T"hl(' 11
IrtlF.I.RItFORMULATJONCOST FOR TliEMODlI..F; SECTOR: PHlLlITINFB. 1998, 1992 find 1995

--,----_._--- 1988
'------·--v;.;i"Con1u;ptloll -"'---~d(P '000)

I'SIC": 11lI11l~hj' & 1'''''Ct.,., O ••ollor (llttMl) Ulru" (:Il,ullnl' J)lenl Tobl
1't'I'tt'llum trt${ubr (1,,11011') l'rt'luillm Rtll"l"r

-A(lnlC')I;II!I(I~.Jr()ntr~<';THYANI) IrlSlllmy I ti,401,R,lt 11,662,914 7.J,f162,661J R.7.16 ;',tiIR M.Nt 1.1,{196

It Ap;ltnlllurnl tl or' IlfOl!lIctl,)lI fi,32J,09U 2,629,239 !'i,7toO.3f1R 3,Jt'iR 9,.8 4,737 I),(l!'i.l

III 1'.laYflrndur.t;on .'.\,7111 n.1fi9 :10,760 .\. , ,I}, ,.
112 f.'orn flrtldu~lilln U1.,21.l l'iJ..lI7 08,121- " 1.:\ 'I' '"11:\ Vc\Sel.blollfotlllclinn '" '" 601 • • • ,
114 F"I;'~ Ind nub (c",c1m1inPt ( ..conlll) flf(uluction I,UR,7;'1t'i 78~.37,1 1,720,67.1 ',00<1 ].R~ 1,415 2,7M

'" Coconut rrrnluG.inn lnoludin,; QI'I"a'!lllkillg 1M,KOS 293,900 (>13.90.:'1 376 106 $.\0 1,012
lUi SU!!lUCanO I>luductiun 2,291,182 9~2.709 2.087.286 1,27.0 .l4J 1,717 3.2RO
117 Tnb.cen I'ftHlu<:lion
118 Fiheor cnr' rlmlut1inn

119 AWl 01'\'1" I'rIllluclion 1,227,(,9) '10,4901 1,1111,,139 "',1 "4 92. 1.7.'1
12 lJVC"Itock, POilUI")' & olhfr IUllm.ll'fnducb 2,91~,O.21 1,211,112 2,6S!';,60!) 1,553 437 2,18·1 4,173

12' LivCflloc!.: and live~Ioel (ltnduet~ 7.SI,U) 312,645 684,9n 400 113 $63 1,076

122 Poultry and (lOlliIT)' prl'ldueh 2, 163, 139 899,467 1,970,638 1,152 324 1,621 3,091
129 R.id"8l'1fnlh« 'bilNl~, incl. their rrodUClll

13 Agrlcll1hlr1l1 5r....·len 870,314 361,890 792,863 464 13. 652 1,246

13. Agtic\\lIurallorviceli &70,:\14 3(,I,R9O 191,863 46-1 130 6S2 1,246,. ('hhfl")' 1,493,633 2,879,668 46,018,606 1,32R 1,~J4 ,,,,8~ 4(l,71~

HI ()eNn ('lrr.,llIlfO) and cOI~blli,hinp.

142 InlUld fi,hing

143 0l1011iion \l(fi,h (lin"

'49 Olhor nlh0l)' Ictivillol

" FOlf,try 3,799,773 1,5RO,OOS IR,62~,201 1,OH 569 t!"i,317 17,910

1$1 l.o'8illg ('l(leulimlll 3,799,77.1 1,~IO.005 I8,Cm,201 2,ON ~(1) U,317 17,910

15!l Olh~r filr~Ir'Y lelNltio,

'6 I hmllng:, tfJll"rll\R ftl\tlltlllmf' nl"~r"t1ol\
1(.1, Illln1inp.. ll"lrrlllg .nd £~mo nrol"lliun

MININ(: ANI) QllARRYJNO 19,502,7IS 7,693,719 l06,103,293 9,R~!"i 2,773 87.2~6 99,884

21 Mfl"lIk on mll1lnR 4,767,20!; 1,911:2,178 H,9JI,823 2,539 714 10.~O3 1.',7~7

211 (InM oro mining :l,."I."I(i,867 1,:t87,~21 11,722,9(,6 I,n7 '00 14,"~ M,8~2

1I2 Olhol rr«ioll' Imlal nre mining
21.1 COI'J'c-r ute mIning
Zl4 Nie,"ol ('l10 rnlnior: 887,OOJ :\68.8.10 4,0<i1,262 'l7l 1:\."1 3,3-10 ."I.9-1.~

'IS Ch"lTnile nlO mioillg ~26,·1."I1 218,898 .l,DR,~92
,.. 79 2,~81 '.,9-10

216 Iron NO IlIlnin~

219 OII\M ba~e metal nrlllJlinillg 1(',90·1 7,029 9,003 9 ,1 7 ,.
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y;;~T<::~~.~;_;;;;pli~-;-l------·--
-----·-·--·_--(;-;;;t(1;;oUO)

('SIC Ihlhuhy & J'l'OCc:SS GasoHn'" (llt~I'<:) D!csd GllSlllhw JJlc.'JeI Tubl

Prl:!'llum Rcguhr U::1I110IlS) l'rellllunl Rcgldv.r

" Noll·l1lt.tlllllc milling alld quan'ylng 13,735,510 5,711,439 81,17t,470 7,316 2,U58 66,'753 '76,127

m Co~ltllrniJlg
2,:nl-,Ojl 9U,795 I3,Wl,830 1,l&j 333 10,904 12,422

m Cwdc Ilctnlloum and nahu.. \ g,l~ CXlllollitillll

"Jd prtll!lll,lilltl 9,958,727 4,1·10,994 59,172,533 5,30-1 1,492 ·18.M2 5j,458

H.1 Sloue, qllanyillt. cby .nd s.mI pilS 1.,100,Sn 582.390 7.9fl4.06S 7.16 210 6,500 7.'156

1.29 Othcr 1111u·lllo,;lallic IlUIJU,18 anu (Iuallyiug J52,IH (;.\260 8:\5,038 81 23 6t7 191

T\1ANtllr,\CnJRlNG '1IH,OSt,J24 201,:l8H,576 Jl9.(,1j6,a97 257,1>.3;\ 72.;';,'9 271,115 601,497

Jl 11 Ifr. or rOI>(I, lK:wrtlg\: llnd {olJ ...C\;O 22J.<U5,9:<:9 92,912,3011 1J0~%\),91S 119,012 $3,.163 107,205 259,701

311-312 Food IT~lUnf)Cluli:l.8
20."i,049,SI3 S~,262,91."j 1(15,88'),20& \0!>,214 ~0,717 &7,073 227,014

313 BCl\,(f~g(l maoufa,;tuJt.l.1g &,%3,821 3,n'J,297 22.200,903 4,774 1.343 \8.262 24,380

314 'l'llbaccn m~l'lllrllclm:Utg
9,432,296 3,1)22,0% 2,273,803 $,02'\· 1,,113 1,870 8,307

32 "~'1 till', wudll$t "PPIU'c1 nud If:\tll~'r

ltldll~trll'J
3J,116,S7~ t3,nO,~14 18,661,80l 11/).;\9 4.%;' 15,347 31,9,18

32\ Tc.~tile Jl1&llHfr.clurilJg 19,265,4.:'i3 11.010,&76 1J,1-~0,116 10,261 2,887 to,81;& 24,036

32l W<l~xillg ~1'1"1e1
11.318,272 4.706,314 4,7.$4,478 6,C23 1,696 3,910 11,634

3l3-J2~ Mallllti.clutc ufh:alhcr IUU Icatllor l'l\\ducls 2,533,14') 1,OS3,323 667,207 1,3;19 380 5·i9 2,2n

" l\flulllflilcture o(IYood lind wooll pro.lucts

Indudlng furlliturn I\nd nJltllrc$ 105,438,389 43,8H,929 6(!,360,8~3 56.159 15,600 '19,655 111,614

33\ /l.b.t\ubcturo of wood <lnd wood pr"dllciS 9O.86S, 185 40,279,30<1 56.513,537 51.W" l4.516 46,524 112,634

3J2 l-,hllufacillro .nd NJl~i.r offilmillllCl 8,570,20."i .1,5H625 3,807.2.~6 4,."i6j 1,284 3, 131 8,9&0

>' MlIlIlIf>ldllre ofpl'pcr Ilnd p"I'tr prodllcuj

printing IIml puhlhhillg, 11,174,217 7,141,308 16,897,153 9,147 2,574 13,896 25,617

''I Manuf.()luro uf Il~ror uld >!lJied I'IUUUo,;\$ 7,201,000 2,994,28& 12,525,795 3,83$ 1,079 10,301 1$.21."i

342 Plintillg, ruLlislliug 'liU allied iuull~ll'ies 9,973,216 4,147,019 4,371,359 5,312 1,4N 3,.W."i 10,401

35 Mlllltlfltl'(UH (,f dU'lulcnls IIlld "h"mlcnl

jll'oduch, I'etrol"l.llll, cOlli, rubl,cr "1",1

Ilhulic l·,roduds ·1:1,366,·177 20.11 UJ7 2~,·Wfj,S()3 25.761 7,2'$11 20,961 !lJ,970

J~1,:l52l\tl.f. llfdl0mi~'~b '-lid Jllulio I,rudm,:l.,. 3.',7U..167 1·1,8.~:I.960 19,M·1,107 lY,027 .~•.1_\\ 16, \."ij 40•.n4

&.350

353) PclHlkll1ll Hl!iJIOrlC$ 8,1'15,196 .1386.900 l,j81,071 4,338 1,221 1,300 6,a5?

354) Manufactun> ofmlolo"lI.wcQIIS pnllJuch of

pctrulewll wJ Olla!

355 RI:l;!Jo{ l'r..,duct,. ",'198,814 1,870,677 ·1,263.325 2,396 674 3,506 6,376,. il,Innnb.<:turll oflu.III-mctlllllc lllilleru.l

pruJ'lds 12,49~,S.s8 5, t57,672 J·4,YOJ,J17 6,609 1.859 2S,7().l 31,172

J61 l\1fi. oflloUcl)', chill, Mid Cftl1h;:IlW~rll 324,781 IJ.\0..'i1 3,170,2."il 173 4' "2.607 2.R29

3(;2 r>.hnllhctllJo ofg111S" 11\d Bl~sSI)ILlduct., 7&·1,817 .126,339 7,t09,41l 4\' 11' 5,&·17 6,382

363 hhu\I!i.cluro of celJ)enl 816.210 339,393 13,495,19:5 435 122 11,098 11,655

]69 M~U1lrilclurcof uther D{ln-llIclllllic mille·'.1

Ilr"dlJcls
10,482, 'J.l.\ 4,]58,.1)8') 11,128,'lj9 ."i)lD 1,.~71 9,152 16,306

J7 Bask mdtlllndu,,1rlc.'i 4,465.007 J,856.619 2-1,962,760 2,J78 669 20.519 23.516

J7I bUD .lind slool b~sic iIlUII~lti".'i
3,6;1(,,3&2 J,.'IHi,1.2J 19,n1.H7 1.9-12 _~·16 16.262 18,7."iO

J72 N,lD·fcnll\lS 11\<:151 b,sic ll\ul~,lric" 818,6lS :140.397 :'1,188,613 -136 12] 4.267 4,n6
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_____12!!.8____.•
--p:;;;j Cnn,urnrtlon Co,t (I' '0(0)

PSlC IIltIU.h}' &. l'roru,' O.uollnr (IItC'r.) D1\'~t"1 (:,unlln(' mf'ul Tohl
"'oI'mlllm RtRlIl-.r (RiIll!nn.,) I'nomlnm Rf'll:tllftr

,.. Mh", "r fJ,lukMI't1l1lfllll pl'odm'h,

mllrhllll'rlu JlIIlI"'IIIIJl,",tIIt 34,676.H·19 1""'19,176 16.ROO,1H "',470 !Ii,19t'l I:t,R.1i ')1,4ft:
381 M,nllfftohllo ""il"j,,.lotl nl(ll.1 rm,hICl' 1I.'l'iO,.1t1 4,foltZ,lIfo :1,1.79,019 3.9Ql! 1,6117 2.(o~7 10.381
38Z M.nll(.olllfO ofmlchlnoryClKeepl rlrdrlNI (i,61?,Q2R 2. 712.2~1$ 2,9J?,9I<1 J,~1.~ ,n l,,'1! 6,93;'1

313 I\-hnufac;;luro (If oleeltlt.llnlc!llnrty. eto. 1I •.HI,lIl? 4,811.741 :'l.7(i!).19'1 1i,1(,) 1,7H 4,701:\ 12,6'12
314 I\f.nu(ll"iuro nr Irm'Jlllrl etln;pmenl ,1".B,793 2,011,21D 4,·1:"1,371 1.,'"3 727 3,64' 6.9.~9

.'\13 Mfr, nrllrnro,~itln.l.nd 'c!enlifio Ind
Jll~~,udnR Ind Q~lnl",'linR C'llnil,melll n:',2.l0 :'6,2.l1 272,Olt' n 20 HI 316

.lft6 Mlf. lind ler~ Ir (l rfmll.1 filrnilllJ"C" Inll
f~,ItIfO. 23t'i,t'i.'3 9!,olM IO,~,033 1:1.6 3.~ s. 24'

3. Olhrr mlllllllC'MdurlnR lndudrll" 4,989,0:1:3 2,07.t,:H4 1,231..183 2,t'i~7 ". .,01.1 4,418

,'" Otllcr mlllnl,r.elurmg lmhtttrie. .l,9R9,023 1..07·1,H" l,231,:HI3 2,6:'7 7,1ft 1,013 4,418

F.t.F.CTlUCUY, GA." AND WA'fIr.R 13,~12,OIO ~,618,!i05 3S,994 1.197 2,OIS 3. 9,2SI
41 F.1C'c1rlclly t3,472,~OO 11,(002,07(, 7,176 2,019 9,195

411 Elrclrieily BC'fIclllion lind di~tril,ulirln IMn,,'OO :1,(,02,076 7,176 2,019 9,195

4'2 Elootricily dj,trjblliinn 10 c:<1n,llmtln
42 (;111' IInel,It'lIm 18,.130 7,622 16,699 I. 3 •• 2.

421 0 .. M.nllraolllro and tllllrllmlilllllhrtlUllh

')'1101'" 11,:130 7,ti12 Iti,ti99 ,. 3 14 2.
m Siellullu:·.llllli p',wcor rlllll'
43 ,VlIltf"\'l'nlt1.. nnd ~llJlrly 21,lflO 8,R\l7 1I),21)~ 1I "

,. 3.
'1.1('1 WIIC"rwlllh 11I,1'"I'rly 1.1,IRO R,I07 11),29:' II 3 ,. 3.

CONSTnlJC:TION t'iJ,681,2Rl 26,·17<),671 ,17,t!il),3011 33,918 9,!'4•• 38,782 82,143,. Con'tl'l,rtlnn 63,681,2Rl 26,·f79,671 47,1~9..1(l0 33,918 9,11,13 38,782 82,243
:101 (knerll hllihlillg ctl",lm(llilln 1),020,71.2 .\,11",220 tl,3l.l,534 6,935 1,9.'1 6,11.17 I~, 723,., (knelll Clnrint't'fine eun,tlllc!llln 4ti,IM,~701 19,111ti,783 3_\:'9:'.0t'i~ H,;lft9 6,9U '1.9,272 (,0,710

50.1 Srecillilitlo c(ln,lucl!llft ",.193,9111 1,1I611,6ti9 \1.;10,651 2,39" 613 M7J 5,7010

WIIOLF,SALF.;\MI) IUnAII, l·UAOF. 1~,499,317 6,444,8~" 14,t:Z0,009 S;ISS 3,433 11,611 23,300., '''holtlllllC' (r.tl(' 10,112,843 4,209,236 9,211,99S '~'2 1,241 7,5"'4 1~,217

tilR Pellflhmm~. pe>lrnleulII prtlclucl., whnlouling., Ht'hll (rndC' ~,37t'i,414 2,2J!I,622 4,89R,oI3 2,"64 1,191 4,0211 8,081
ti1.ft I'elretlollm Ind rel,nlclLln rJntlpeb, JC!lilin~

"I ItAMSI'ORTATION, S'rOHAGF. ANI)
(;()I\1Mt'NlCATIONs 111,~81,978 !iO,6.t.6~S 116,967,102 6ot,7~7 U;1:!'O 96,190 179,198

71 "I'Ilrurnl·tftllon ~rl'\'lru 120,1116,167 ~O,Otil,I97 1I!I,M~.S9R 64,(114 111,041 9M":': 171,199
711 RlilwlY tUII'rl'lll
712 Rnad r •.,(lnll:Clr lun'rnrt 11",799,798 47,7H,H9 9~,97.1,O'2 61,14:1 17,20) 7R,9U U7,27J
71.1 Wlle'lnn'l""rt 11.1,607 1.1:\,209 16.69-1,401 " 41 1.1,729 13,1)1
714 Air tr""'rn,1 3,.'Io1,ltV, 1,"19,1):1' 1,)3~,4U 1,1119 :'12 1,0911 J,011,9
71') SOl'\;CC'1 ~11iC"'<lln lun'I1llrl 1,11:'7,91)7 771.,;1101 1,(m,6~1 ". 271 1,19l 2,(,(,0

72 ,c;lfll'lll(t "'ICI Wllrt!lnll.hllC ti7,~18 28,n7~ 61,.'1110 ,.. I. ,t .,
n. SI<luCt' Ind w'lohnll~inR (,7,;1111 1.11,07' fII.:'1O )(, I. 1I 97

75



73 COn'lnlUlllcntlon

FINANCING, INSUIV\NCF:, REAL FA'HATR AND

HUSINF_<;S SERVICES

I'll Bl'mklng Ill\UtuOon

82 Fllllmc:l"llntcrtllrdl"r!cs

83 lmurnnce
84 Rcnl ~$b.t('

85 IJU\tlle-~\ \CO!CU

COJ\.-1Mt/NHY, SOCIAl. & PY.RSONAJ,SRRVICJTJi

91 PIlMlc nClllllnl\lrntion nlld dcrrn\('

92 SlInt("ry nlld \Imllnr Icrvlc(',

93 F,duclltlon '('Ylcf',

94 Mtdknl, d('llbl, othrr he-nlth nntl

veterinary I('I"'\/Icn

95 Other \ochl1 & rt'!lIttd community ~el"'\'lce,

96 Rccreatlorud "ntl culturnlll('f'vices

97 Pcnon"lnnd hOU9('hold .1l,'n·Ic('\

98 Re~tlum,,"b nud hote-IJI

99 Jnt('rnntlrmlll orgllnb.llllonl Olll! othtr

txtrJI-ttrrllorl,,1 bndll"l

lUI nOl1~c:holtl~rclor

lATUR Naturc ~ector

~!L.______.~________

Fllc1 COII~Un\l't1on
C05t (p '(100)

(;Mollur (lItcr.!) 01(".•('1 Gn~ollne Ulud Total

Ptrmlul11 Rq~ulnr <l:t· IIU1l.!1) PrrmlUiI1 R('Jt;lIll'lr

1,326,191 !'i~2,2H3 1,209,994 707 199 99' 1,902

6,562,B9!i 3,560,585 7,800,869 4,561 1,283 6,41~ 12,2~9

3,378,236 1,40-t,724 3,077,602 1,799 506 2,S31 4,836

809,888 336,764 737,615 431 121 '07 1,159

571,403 237,598 52lM53 304 86 4>. ".1,024,442 425,979 933,276 '4' 1~4 7.7 1,467

2,77B,914 t.l~S,520 2,531,613 1,480 416 2,082 3,978

72,753,5:'14 ~O,2f;2,064 27,J24,!lR2 38,750 10,902 12,411 72,123

ftS,890,9711 27,398,'194 20,109,600 35,095 9,874 16,538 61,~06

7~',M3 .113,127 686,029 401 113 S04 1,078

1,129,384 511,197 1,119,979 655 184 m 1,760

['SIC Imhutry & ProCc.'.

4,R80,156

301,893,516

2,029,246

125,947,855

~,41)8,974

162,036

2,599

161,328

73t

45,389

4,..1018

133

7,779

206,850

TOTAl, 1,117,~JO,420 466,590,401 713,222,751 595,190 169,754 594,757 1,359,101

NC'Ir.: rS1C 1.tll-nd 71) R',rolil'l' Illlll die.'" <;<>''''1n'l'ti"n "'Cr<> <.lir.ctly b..~ (I'Tl DOE c131~.

Co.! ofg'lf f~fMm,iftli"" (rllit",)
1981 1992 1995

J'temitun C'",-, O..B26 0.892 1.1.11

Rcgllltr OM 0.3604 1.506 1.909

\)io~ol (r/g.llon) O.R2h1 0.W5 O.7.H

F"ol ..Cm""jorinll "".t·
I. f\t.\ C'>1.-.nllrtiOll 1\ {I""t1It"'1I"n (l,y t)lp" "f tilol)

2 fll<'l "",,,,,111\1";"";' wnll'.~~d ., ..1a11oeftln,l.c,o" 11I1 ."d".. ("xc'I'1 Ill< "'n'o) lon•• ,t "n ERllnl~()!lltJl'.,lftlll

3. A 91)0/0 .c1jU'ln'~1l1 i•• I'l~j.d to fuel ""r<I\Il11ptin"

4. Co,t offuoll"f<"n1u.tion per g<>Il"" i' l'rovicl"'l hy WIIO Envil<'l,rnelltal :Irelot SI".ly.

MolAl. Corlil'Sr 1l.e ct>1It o(C1\19Irtic COIIV"II...-, f\1d tOro""l~ftlioll :ond ;'"'I'cc!ion k mmnl<:<\Ilcc

W~lo .ddc,d ft,,,, cor",e<1llcndr~"" It> all ~Ocllll"•.~ _
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-------- -----_.__. 1991
1;11,,1 Con'-I~;rUQIl---------- Cod (I' '0(1)

'>sIC Indudry (t,. l'l'orn1 G.~(llln(' (Uln.) lJIud Gn10lhltl J)lt.C'! Totlll
I'l'I'lnhnrl Ut'Jtul.r ($(1'111<111_) I'r('nllum R",IlIIIl'l1"

i\(;ItJ(;III;nIHy"lr()'~II'."'T1ty AN)) 111Slllmv 9,21J~.91U !'i,U4J,04t 97,,"'4'1.347 R,:ZHj !'i,13! 113,1109 121..\23
11 AAflfllllllfll1 nr1r_ rroductlnll 3,2fi6,l'5·IO 1,1,IK,207 ti,49".!9? 2,~t.. 1,729 3,B6~ fI,~08

111 1'.lly I'rml\lctlnn 11t.7U 10.111 57,261 }.(, " '4 "112 Cum prnthl<lllnn 78,(,(,7 21,(,.'1 1.1";,_190 7. .1'}' " 20.~

113 V(lgel~b1o prolillctlon :142 12' ." " • • 1
114 F1Uil1 .ml nuh (o;tohlllin!' eocunul) JlFllllUClinn 91j.nl Joll,??? 1,9"1,06] "'. ~Hi 1,1." 2,Hl
IU C{lconul fl~)(llIdi"ll inohullng cUJlu.,.,~kinll: 36:1,1'0 1211,:111 726,:111 .lUl t9:l 4]2 "1

"' SU8"1l".no pnllluulion 1,11.1,672 416,O~" 2,:\HCi.1.1 I,O.~Ci (.2Ci 1..101 :\,083
117 Toh.¢O'O rroduothm
III Fillet e'l~ Ilrcl(lu~1illO

11. AWL Cfl1ra rroduclilln HI,2'2 1.l2,9:\Ci 1,261,Ci9) '~6 336 7:'10 1,6~Z

12 IJndoek. pllaUry 84 oth~r ""lm..1Jlrlldlld.. 1.5M,961 529,331r ~.99~,749 ')43 797 1,782 3,922
121 Live.'llod: Ind livc.tnel: prodllcl~ 3&8,438 136•.531 7n..10.5 HCi 20Ci ... 1,012
122 Poultry and poullry prod"ct, 1,117,.523 392.103 2,22..1,044 '.7 191 1,322 2,911
129 Rli..ing IIf nth,"" animal., lnol. thoir Jlrodllols

13 Agrlcultarlll ItM'lcu «9,621 I!\R,040 894,416 '01 1)8 532 1.17.
130 AViC1lllllral servie~ 449,622 t~II,0010 194,416 401 m 532 1,171

" Irhhrry 2,3IB,!\01 2,59<1,007 61,241,7011 1,06R 1,~43 92,21!'i 95.1126
141 0<..0," (n,r-d",ro) and ooa.lll'hhllll\
142 Tnhftd fhhln«
14.1 0I'or.ll"n IIHhh f.m",

14' OlhQI fhhol}' ,oljyill(\1

18 Fornlry 1,74!j,2~9 61J,4!'i0 2~,914,276 1,557 924 15,414 11,895
III I..oPAln8 nJlOfaliona 1,74.5,2'9 61:l,ot:'lO ''',9101,276 1,:'1.'7 9201 1.5,414 17,19'

"9 Otko' forC"ltry leiivltlt'... I hmlloR, tuPr1nR lind Rllmf' IIprrlllloo
160 Ilunlinp. h'Jlfllnp; .nd 8"mo nflentilm

MINING ANt> QUARRYING 12,007,O!'i1 7.73!'i.3l'i9 141,621,399 19,630 11,648 87.B12 119.0R9
21 Mtl.Uh: or~ mlnlnR 4.114,778 1,44(,,324 H.6B?01R 3.ti70 2,178 20.634 16,482
211 (1nltl (Ito nlininR 2,ti91•.'019 91t'i,OM 2",ti~!,94' '~401 1,"1.' Httlil 18.49.1
212 (Jlher rroe!o\!, melal (IN' InlnillR

21.l Copper OYO mlnlns

21' Nickol nN' llIininR 7U.4(i~ 2:'11,482 ~,(i~O,6tiO 1m 379 ~,3til 4,378
211 ('hrumilll 0'" minilll 6",745 1,.11.036 4)(06,197 till )63 1.,~91 3.'72
Wi Imn nro IlIlninp,

21. Olhll1 but' n~l..l oro Inininr. 22,019 7,740 12,-'26 20 12 7 39
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1992

"Fuel Con~t1Tllptlon Co.,t (P '000)

""'C Industry &. Pror.u~ G.~oJlne (111('no) PIl~~('1 Gft~Qllnt' Diesel Tob.1

Premium R~t1h..r (gnllon,) Premillm Reii:ul",r

22 l'!on·mrhllk mlillng: and qU'JT)·hlll: 17,892,279 6,2R9,0·'5 111,938,370 15,960 9,470 67,178 92,608

7.1.1 Co.llllining Z,897,I15 1,018,321 \8,449,1:\8 2,.~lt4 ISH 10,914 1!1,O?1

m CflltlO )I0ln,letllnlllld n~l\1rlll KM e.'(plnr~t1oll

and rWduclilln t2,912sn '1,:\~9,779 82,330,01.1) lU71 6,lt(,(, 48,9n 67,409

223 510110, q\lllrrylu{t. <:1Iy alld .8ml I'il~ 1,824,459 641,28S 10,997,369 1,62.7 .66 6,5'U 9,134

229 Olhor non-fnelnllio minillg and Il1Iutyin& 198,174 69,6'7 t.t6I,83:\ 171 10' .., 973

MANUltAcrUHING 630,498,066 221,616,1169 458,711,672 562,·t02 333,702 272,851 1,168,955

31 Ml'r. o(food, lJ('v('ragc nnd lobner-o 291,067.245 102,308,659 181,378,373 259,631 154,052 107,887 511,S1l

311-312 Food m~nllf.(,1\lIjn.g
267,103,921 93,88!1,672 147,:'17,009 1.38,2.~6 141,369 87,627 467,252

3D OevOfllgO flUnllf.oeluring 11,676,.B7 4,104,243 30,897,697 10.-H.~ 6,1110 18,379 34,974

314 "foblco.} nlllnufllclurmg 12,286,737 4,1111,N.3 1,16.1,663 10,960 (i,.~03 1,382 19,34.5

32 TutliC', ",,,.rlna tlpp",rel ",nd 1C'IIUu'r

Illtludrlt!. 43,139,015 1~,16..1,t4:'i 1~,965.2{lO 38,480 22,831 15,44~ 76,7~7

321 TextilQ mllnuf~<:judng
2.~,095,7·16 8,821,(127 18,421,7Q8 22,.18.5 13,282 10,9'8 46,62.5

322 Wearing applftll 14,743,.51.5 5,U2,271 6.61.5,169 13.1.51 7,803 3,93:5 24,8&9

323-324 MMlUf.ctul:o ofkalher lind le81her vrodlJ(:fll 3,299,1:54 1,1,59,347 928,323 2,943 1,7,f6 m .5,242

33 Mftnufl'lcture ohrood I'lnd wood prwucl' IIncluding I\Irnltuf'('s find nlltu~s 131,347,150 48,216,1126 84,011,217 122,513 71,693 49,971 :145,178

331 ?-.hlnff.ctnro ofwood anll wood produots 126.183,349 44,3S2,8M 18,713,970 112.5.5.5 66,78,5 46,821 226,1(>0

3.32 Mlll'Ilfll<:t\tftll.l1d rqJllr offbmituro 11, 16.3, ROI 3,.924,019 5,297,247 9,9.~3 ~,909 .3,1'" 19,018

3' Mftnuf.ctltrtl of (lftperand p.rtr pNllhf(:b; I
prltrllnR ftnd pllhll~hlnR

22,371,640 7,jU...1,~11j. :U,~09,947 19,9~5 11,841 13,984 4~,780

:\41 I'vhnufll<:tlll"O of p8JlM" lind allieod rn)(\\lCl~ 9,380,2:\.5 3,297,10:5 17,427,833 8,.367 ·1,96.5 10,366 23,698 I
342 Printing. 1'1lbli~bing and allied indu~lri~ 12,991,'105 4,566,413 6,On,114 t1,~88 6,876 .3,6111 22,082

35 Mnnllfllochlrt of("hemlclf.lJI "'nd chrmlcnl

I
I

produ("h, p"troleum, co"l, rubbC'r find I
plMtiC producb G3,I)03,597 22,145,444 35,463,568 ~6,199 33..146 21,094 110,639

:'1.5 1,3.52 Mfr. ofchetniC3t~ and ph..~tio prllducls 46,.533,138 lli,:tl6,161. 27,331,9.3!1 41,.507 24,628 16,258 82,393

I&3.56
3j3) PotfCIlourn refinerios 10,610,172 3,729,422 2.199,831 9,464 5,616 1,31)9 16,388

3'4) MlllUfae1llIo ofmis<:ellnnoo\1.~prodncl:'l of

potroleum and I,)oal

'" Rubber pn,dl1ots ~,8fiO,2R8 2,O59,!61 S,93UOl !t,n7 3,102 3,528 11,8~7

3. M.ntlf"ctur(O ofnon·mrtal1lc mln('N11

products 16,083,238 5,6S3,176 48,S62,922 14,346 8,512 28,886 51,145

'61 Mfr. ofpollery, chioa ·anll e&rthonWllro 342,.562 120,409 4,410,947 'M '81 2,624 3,111

362 Malltlfacturc ofgIn! and glu, producl~ 1,022,326 359,342 9,891,718 912 ,5-11 .5,884 7,337

363 Muruf,cfufO of <:emen! 1,063,219 373,716 18,776,614 ." 563 11,169 12,680

369 Mtlltlf.e1111o offllh~ noll-metallic mineral

pfodu1;tS t3,li:'~.131 4,799,709 tj,483,(i43 12,180 7,'1.27 9,210 28,618

37 811.1(" m('{"llR(hl~trie!
5,316,249 2,044,3IU 34,732,073 S,tR8 3,078 20,659 28,926

37t Tnm Ind !Ied hll~ic indu.~,tietl
4,749,884 1,(i69,~60 ?,7,:H2,861 4,2]7 2,.n4 Ili,:\6!1 23,116

372 Non-!Cf«'lt' melll! b~sjo indnslfiM 1,066,.3(JJ 374,122 7,219,205 9.~1 "" -1,29<1 5,810

7'
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1992
Fut'! Ca~~;;';;rtlO;;'~- Cad (I' '000)

PSIC Illdudf')' & l'rtl('C'~' U~,n"nf' (111ft') OIC'.'d G"Wllrlf' ple,tl TobiT
l'tf'rnlunl Rrltul"r (lI:lll1on,) rnnll"M Rt1l:1I1.r

J8 Mfr. ar r.hrlrllltd mf'l"l prlldllch,
trllllC'hhu'rlt. IIntl C'qulpl'll"nl 4!'i,t7t,08!i 1!'i,R77,407 2J,J7!'i,OH2 40,%Q2 23,908 13,904 78,104

:UII M_mllllNl1Io "rf.l,rlv.lt'll m('bl fllmillet. 1".6(;8,020 ~,1.1~,n~ ",.%1.,1.1\1, 1~.Ollo1 7,76:1 7.,7101 2J,!l61
,1'2 f\.hnuf.oh'fO nfullIvhlot'lY ")(1"1" el<Il:IIit,.1 1t,(.21,I,ll .1,fiJO,fi.19 4,090,16:'1 7,(,<)1 4,.16) lAD I4,M1
.lit) f\.hmlliu;'lll,o o"olectrioal nllld,lnet)', C'!I', 1:',07J.1I0~ .',lQR,JM ll,On,RJoI 1:1,.1·16 1,9711 ·1.77~ 1.6,199
)11-1 MUllIr.<:1nro ,,( fnn'(llltt ollllirll1,onl 6,312,69'1 1.n}.l9~ (i,IM,791 ,',(,,10 ),,1,1(; :1,670 1J..t'i~6

31j Mfr. 'lfrrnr(',~lnn~1 .nel lOIOlllmo ~nd

nte"uflnp. Incl cunlmlli"8 O'luil,n~nl 176,I:'~ 61,917 :nU(i{, 1~7 9' 22.' ,176
U(i Mf,. /lml rOrlif .. r 1110111 (\IJJllhu'e, Incl

IlxhlfOI .108,27\ 108..19, 14fi,IU n.~ 16.1 " ~2$

.W Qthtr m,mnrllf'lllrlnlllntlud,ln 6,,19","4" 2,21Jt ..111 1.1U,291 ~,797 .'"UO l,nl9 IO,1~6

"'. OlhOl 1l1lJlUficluring Inelmlrlel (,,491,8-1' 2,2a.t,.H2 1,71.1,291 .~, 797 3,440 1,01C) lO,H6

RI,V.CTRIC.ITV, GAS ANU WA1'F:n 14,O9~,4~8 ,1,9'!;·1,482 40,604 12,~7" 7,460 24 20M8
4' P.ltdrlclty 14,O7~,O,16 4,').11,301 t:1,~55 1,449 20,004
411 Electrioity 8onel1l!ion lind di~IJiblllinn 14,07~,o-16 4,947,307 12,~.tS 7,449 ZO,OM
412 E1cetdc:ily di,lribulinn It' COJlrumen

41 GM ",nd dum 9,470 3 r l2!J 18,837 • • II 15
421 {}II, ~-hllurllclllroInddi'lribllli"" lhnlllg.ll

IY"ICtn'l

41.2 SINnl hellll1el rnwt'T" rllnl, 9,470 .1,321 11,8.17 • l II 2l
43 \VIltrwllfl(llllel'urply 10,9,12 .l,lI,tti 21,7(,7 ,. • 13 18
4;\0 Wllen~llrb .nelllll'llly \O,9·1Z :l,lt,lt> 21,767 10 • " "(:ONSrRI.J(:TloN 82,9~3,111 29,1'!;7,!,c)1 6!',61'!;,.)'!;1 7J,99-t ·0,904 39.019 156,9111,. Con,tn,c-tlon ft2,?.!i3,111 29,157,597 6!'i,til.!i"'.!i1 7.\'99" 4.',904 39,019 1$6,918
.'1)\ (!oenN.\ hllilrliull Cll,ulllll'lltlll 16,961,176 .~,Q61,767 11,.'l(,7.1~1 1~,12" 8,977 t>,ltRO :10,917

.'02 (kon~'ll l'np.inerrinR cc>n.hUtt kIll fi('l,1:'\7,9.l8 21, \.lR,I'Il(l .19•.n.".1119 .~.I,IH1 11,829 19,'1.~9 11,M.'1
.'lOJ Rrecil1ll1de c..n~l\lctlnn .'l,8.tl,9% 2,O.'7,ti~O 4,.'ll7,,1I1I .VV, .\091 2.'" 11,010

WIIOI,lI'.SA1,F. ANI) HF,TAII. l"RAUK 8,(1('17,270 :1,HI·I,515 1.!i,92B,549 7,1·12 1,674 23,9115 3:1,801

" WholUlIlt tnult !I,2Z9.672 1,8.18..103 10,403,181 4,665 1,093 1.!i,ti6S 21,42.'
6\11 I'ttrIlINllll." Ilertnleum rlllldll~1', whllleuliuR

'"
Hthll t",lIr 2,777,~99 916,.)12 !'i,!'i2!t,36R 2,"78 ~8l 8 ..'10 1I,.)7H

'" l'Olf(llollt1'l .nd rel'\'lloUIII rITOdUCI" Ic!llIin/{

lHANSI'ORTATION, S'(ORAOV. ANI)
C()MM1JNICAl'IOI'/S I Jti,9.!iO,fi!'iJ 48,691,491 160.('2A,19J 112,160 7J"'1II l,I!t •.!i4!'i 291,012

" Tfnn.porlftllon 'C!t\'lcu IJ6,1:19,600 48,438,045 159,194,4." UI,~16 72,936 94,691 '189,144
711 R.ilwlY lJ.n'rnrt
712 Rn.d r~,.onAt'rlunrpnrt 134,711,146 47,3'0,2801 131,8<16,761 11.0,162 71,2911 111,4Z' 1.69.8&:'
71:\ W.I~r lr~n'rnrt 82.981 '11],202 1J,174,026 74 171 14,101 ",1$3
714 Ai, tr."'I'I'II' 47"",.'11(' l(i7,ltiI\ 1,.'(>'1,192 4201 III 9.'0 1,606
71? 5C'!\"i\:c, ~1I1('d 10 ".I"lll...1 9'?,UO In,''') 1,"09,4,n R.~(, 10I 1,1:16 1..'00
n SI.,r"$Ct .1lI1 ",,,,·.'lIo".h'll ."',HMl 11,161 (,9,MR " '" ." ••no Slnr'II'? 1ml w.lehml~inl ,l,I,UI IJ,1.(,1 M"llU .11 II ." .,
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"111'1 (~"n~tlll1ptlOIl
Cost (l' '(00)

GMolIlll' (Ilttn) 0ll'~l.'1 (;nsl,llnt Dlul.'1 Totnl

l~r~ml\1m Rl'litlllnr (gl'llll)n~) ('1·l'n,luIII R('RIl!nr

--
(,1I6,17Z 241,1116 1,364,974 't2 363 812 1,787

4,423,770 1,!".o;4,933 8,1100,032 3,9·16 2,3·11 ~.234 tl,~22

1,745,161 6U,4.o;3 3,4'1,792 1,~57 92·1 1.065 4,!i46

4111,405 147,067 832,.317 373 221 495 1,090

29~,t99 103,761 587,227 ,,>3 156 ". ".
529,2,111 186,028 1,052,813 m 28. 626 1,378

1,43!i,6!iO :'\04,624 1,8.<;5,883 1,181 76. t,699 3,7J9

46,9111,140 tfi,!"13,632 37,094,474 41,907 24,866 22,065 88,837

40,230,384 t4,140,176 27,626.."\5S 35,8115 21,293 16.433 7.l,611

389,038 136,745 773,1198 347 2.6 ... 1.013

6J~,12.~ 22.l,243 1,263.430 567 336 752 1,6.0;4

1'f'>1C Il1dll~h1' & l'roc('~~

73 Commutllt:nllon

l'lNANCINt:,INSlJRANC'fI:, HF.Al.. Kc.;rAn: ANI)

I)tlSINF,sS Sim-VICES

81 nnuklng IndUlltlon

82 Illnllnclnllntl'tmcdlprll'$

83 Insul'lIncl'

84 Rel'll ('.~tpte-

8S BI..,llle.1.1 Jcn·ku

COMMUNITY, SOCiAL & PF:RSONALSF.RVICKS

91 Pllhllc lulmll1hlrntlon nlHI dl'r<:n~('

92 SPllllnry Mltl dmllnr .t'fvlc('.•

93 fl',dtll:'IUon 'l'vlc.,~

94 MNIl<:,d, d('I\I"I, olh..r hl'nlth "ntl

vctl.'1innry ~('rvk('J

9.5 Other JlQdnl & rdnt~d community 'f1"'VIc('s

96 RecreatIonlll !'lntl cultufl'll J('f'·lce.~

97 Pn.•on"llInd hOl1uhold,('rv!cc.'1

98 RI;'.lnurnnb "nl! hottl.

99 Jnt('mlltlonlll ofll;nnlzlltlom IIlld oCh('r

ntl"1l·tl'rrllorllll bodies

Jill I(Qu.tholll.t'c(or

1t\'{"UR Nntur...('ctor

TOTAL

Nole: P::;lC 14 >ID<l111ll",,'1im ....>d dle.d c{,,''''n''!'tinn wNe <tireclly b~lcd ,'" nc
Cofl or 8'" ,<>fN"\"I~li,,n (!'/lilel)

1988 1992 1995

Pr<:lllhlm (ft. 0.5326 0.392 1.131

Regular (jll. 0.3604 1.506 1.901)

J)io~ol (rfl'llltm) O.82H 0.595 0.7.'1·1

F"oll~f",,,,,'nli"n "",I·
I. f\l~l clI,mll"l'b·"n:l e".II~,lIon (l,y lyl'l' or lil"!)
2. "'Jo! e(l'U1I1\1I,li"niJ cn"'l'\rte(I""I.II"cAl~,I.",,,,, ,1I>nl"I> (.x,:"!,1 fN '''11l~.

) A 90H ~,Jj,J;I,n."1jl "l'l~io,I!Q 11,,,1 O"'III'''''I'!;o"

4 C"ot ol"l'\Jol .ef"",,,"'I;"" pc. 1(I1!h'nill'l<lv;,INl It)' Will) l'.nvi"".nentnl ~~et..

Mol~le (:..,tit'\( 11\e e".! of cnlll.l)'ti" co,welle" fit'" rCf{'lntulnll<,n awl i""I'

....ere addl'd nIl<! C"n,e91lon~y applicd 1<:1 1I11 ~~""'O"",. _

5,7:26,592

355,428,612

1,310,631,120

2,011,1168

124,931,353

463,013,282

80

7,430,792

222.604

992,2t3,825

S,IOR

317,041

1,169,079

3,031

t1l8,117

692,260

",420

IJZ

660,486

t2~59

.505,290

2,521,825
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Fud (:QIl~llmptlon Cfl~t (I' '0(10)

I'~IC (mlll,h')' & l'rO("r" <:,unllnt.(lIInll) J)lt~('t (:1111(11111(' 1)ltul Tot"'

I'rNtilum n"llulllr (Rtilloll') l'rrlllhlM Rrgtllllr

AQ!UCUJ:rUHJ':, IIt)Jtft.A-',an,v ANI> t;lSIIJmy 9,2H~.9R.l ~.04J.Il·U 97,544,3'17 1f.21f.' !'i.HI 113,R09 117,313

II A$lrlcllltllrlli crop' l)roc.luctlnn J,166,6-tO 1,1·IR,201 6,49R,199 2,914 1,719 J,R6$ R,!'i08

"' P~lIy I'flllluctlun 211,71.5 10,IIS .\',2(,1 2. " " "
112 CtlllIl1r'1I1uclinn 71,667 27.6~1 1.~r.,490 10 ·12 9) 20'

In VC'gclnhl0 1110dllcti!ln 342 120 ." ° • ° •
114 Fruit, .1uIIlUIJl (eJ(cltl,lingQntllnul) Ilfluluctinll 97.'.77\ .HZ,'J7Q 1,941,06.1 "'. ~t6 1.1~!o 2, ~·11

It' Ctu:onul rr,,,Iutlilm Indndh'lI: (ll'llf••IlUls..lng 3fi',I~O J2R,J.jR 7.2(,,:'17& .\1(, I'J.l o1H 9'1

l1Ii SUR~IC"I~'I""lluI'11"1I
1,183,<,71. "II;,n.~.~ 1.,3:'i'1,6.\,' I,(I.~(, (,).il 1,,101 3,(Ift3

117 Toll,cell "rn,lllI'Ii"n

'" Itihn' cup' prnllll(1ion

119 AWl. crill" I,r'ulnelinn H'!,1..'7. n2,t),16 1,:Ua,69.l ~(,(i :06 7:"0 1,6:"2

1% th·t'1torlt, JlOulhy" oHulr 1Il1lIn,aII1l',)(lllds 1,~0!',961 .!'2?~~.lR 2,99!',749 I ..HJ 797 1,7HZ .1,922

1%1 UVO"'lock Ind llVt~lt>e\' 1'fOllll(;11 388,438 !Jo,.n,'! 77l,70S 34(, 206 ,160 1,012

III roullry Ind 1'nulrrypfo<hlOl. 1,lt7,Sl.l 392.1103 2,7.23,O'l<1 997 ~91 1,322 2,911

•29 R.i~ing nro1hof llnimllh, Inc!. Ihoir p,mlllcl•

" A~rlo:t1l(urlll 1,('rvlcu 449,622 15R,040 894,416 401 238 532 1,171

1.l0 Apiclllhull.,eIVicCll <1<19,622 1~8.().10 894.416 '0' 2JS ,S32 1,171

14 ';hhcry 1,3IR,501 1,!'i94,007 61,141,708 1,068 1,543 91,11~ 9!'i,826

14. Ol;cln (1I1f.,hore) Ind OOI~IaI';'hin,.

.42 Inluld fi,hlllR

143 0l,o,",i,'n ul'rhh fmn,

149 Olht'f ri,hery I(·,ivilie"

" I'on,try 1.74~,'1:<:;9 61 •••·I~tJ 2!'i,914,276 l,!'i!'i7 924 1!",414 17,89S

1:11 l.np~i"R (l1'~rllli"n,
1,7.1~,]..w lil~ ..I:'iO 2.~.914,27li 1,:157 92'1 1:",41,1 t 7.!1;95

I~') OIIIM r.~lt'lry Iclivltill'

•• I runUIIR,lr~rlllnJl: ~mlll"mr l'rrl'll,t!nn

1(i0 IltlOtinp. hlll'pill!l'.•nli B~IIlC' l'pC'u1il1n

MININ<; ANI) Ql 'hRn\'ING 1'2,007,O!'i7 7,7.1!i ..'\G9 147,617,.199 1I>,6JO II,MR 87,1"1 119,089

2' Mrlnlllr nrr mlnhllt .t,II".778 1,,1·16,32·1 ;\4,6K9,018 J,670 2,178 11I,6..u 16,482

211 (l"hI "re 100ininp, 2,(.91,.~'1? 9·1(..0(,(, 7:",(i.~8.9'1~ 2,·101 1..11.' 1'1oM;' 111"'9.1

212 Other prN,I,m, 1l1~1.ll\IO mlni"p,

2lJ C"I'rO'l nro mlnillR

214 Nickollllo 1IIIn;ni\ 71~"IM 2:'i1,,182 ~,(,.~\I,(,(,O (,.U .'7tJ ),.'(il 4,.\71

2U Chrulllilo ClIO llIinln~
(,8$,7'1~ NI,O.\li 4.3M,8!17 (,11, .1(,) 2,:198 .',:171.

2Hi Irnn !lro nlinill~

2'9 ()lhGr hue '"0;:1111 nfO mlnioB 22.019 7,7·10 12.526 20 '2 7 39

a,



1992 (In 1988 Price')

Ifud Con~UIllIJUon
Co.,t (P '000)

PS1C ImluJtry & l'rocfIS$ Ga'ollne (lIten:) DIMe! O.,ollno Dlnet Tohtl

PrebSlunl Regular (gaII01l5) Premium Regular

Z2 Non-metallic mlnlna: and qunrrylng 17,892,179 6,289,045 11:1,938,370 15,960 9,470 67,178 92,608

221 COil mining 2,897,11' 1,018.321 18,449,138 2,~84 1,533 10,974 1',091

222 Crudo petroleum IJId namnl 885 CXplofllllon

and productioD 11.,972,532 4.559,TI9 82,330,029 11,.511 6,866 48,97l 67.409

223 Slone, qu.nyina. olay and unll pib 1,824,4.59 641,28R 10,997,369 1,627 966 6,:HI 9,134

229 Othor oon-mcl.lIio mining and qu.nying 198,114 69,6.57 1,161,S3.5 177 10.'1 .91 ?13

MANUFACTURING 630,498,066 221,616,869 458,711,671 562,402 333,702 271,851 1.168,955

31 Mfr. or rood, beveraae and tobacco 291,067,245 102,308,659 181,378,373 259,631 154,051 107,887 ~:U,~71

311·312 Food mf.l1ufacturing 261,103,921 93,SS5,6n 141,317,009 238,2j6 141,369 87,621 461,2:52

313 Beveugo mJnufaQlwlng 1),676,537 4,104,243 30.897,697 10,415 6,ISO 18,379 34,974

314 T llbacco manufacturiJls 12,286,787 4,318,743 3,163,668 10,%0 6,503 1,882 19,345

31 Textllt, wearlnl apPlill'ClliInd lelilther

Indu,trle, 43,139,015 15,163,145 25,965,200 38,480 12,832 15,445 76,757

321 Textile ffimufacturlna 25,095,746 8,821,021 ts,421,708 22,385 13,282 10,95S 46,625

322 Wearing applIel 14,143,515 5,182,271 6,615,169 13,1$1 7,803 3,935 24,889

323-324 Manufaclure ofleather and loatber products 3,299,154 1,159,847 928,323 2,943 1,146 m 5,242

33 Manufacture ofwoed IllIld wood products

Including furniture. and nxtures 137,.347,150 48,276,826 84,011,217 t22,~13 72,693 49,972 245,178

331 Manufacture ofwooo and wood prllducls 126,183,349 4,I,3n,80(i 78,113,970 lU,555 66,?S5 46,821 226,160

332 Manufacluro and repair offwniluro 11,163,801 3,924,019 5,297,247 9,958 .'5,909 3,151 19,018

34 Manufacturo orpaporlilnd paper products;

pnnUng and publl.hlnll 22,371,640 7,863,518 23,509,947 19,955 11,841 13,984 45,780

341 Man.uflCturO ofp.pcr and allied producJs 9,380,235 3,291,105 17,427,833 8,367 4,965 10,366 23,698

342 Prinling, publishU1g and allied industries 12,991,405 4,566,413 6,082, 114 11,588 6,876 3,618 22,082

35 Manufllcture ofrhemlcab IUiti chl:nlifnl

produo.:ts, pelreltullI, COlli, rubbcr nnd

phutlc products 63,003,597 22,145,444 35,465,568 56,199 33,346 21,094 110,639

HI,3.n l'.1fr. of chomloals aDd plastio Ilrl1ducl. "6•.Bl,I38 16,3~6,1(,2 27,331,93' 41,.507 24/128 16,258 112,393

&3'6
3'3) Polro!eu,t'll rcfUlerie, 10,610,172 3,729,422 2.199,831 ',464 5,616 1,309 16,31S

354) Manufacture ofnlisoelle.nellus product!! of

pelrolewn ud coal

'" Rubber products 5,860,288 2,059,861 5,931,801 5,227 3,t02 3,528 11,8'7

3. Manul'Jotture or nOli-metallic mlnenl

products 16,083,238 5,653,176 48,561,912 14,346 8,511 18,1:186 51,745

3.' Mfr. ofpollcl)', cbina and cartheDWa.IC 342,562 120,409 4,410,947 30. m 2,.24 3,11 t

3.2 M,nufacluro ofgtu. and glu. rroducl:s 1,022,326 3.59,342 9,891,718 912 '41 ',884 7,337

3.3 MlUufaolute ofOCImoDI 1,063,219 373,716 111,776.614 948 '.3 11,169 12,680

3.' Manufacture of other Don-metallic milleul

produots 13,655,131 '1,199,709 15,483,643 12.1110 7,227 9,210 28,618

37 O"a1c metal hltlush'!e, 5,816,249 2,044,.382 34,731,073 5,188 3,078 20,659 28,926

37' Iron IUd sleel basic industrios 4,749,884 1,669,~60 27,512,868 4,231 2,514 16,365 23,116

372 Noo·fctTo11:l n.elal basio indusuies 1,066,365 374,822 7,219,20.5 951 ~64 ·1,294 1,810

82
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I I Ie I It I • .. I i. i l l i I I. ~ ,. I

_______._.__________________.___________________~_~~.2t.<!!~.!2881>rh·!'9..._. __._ .....

Fut! ('QI1~lInlfltlolt
CM! (l> '0(0)

PSIC Tntlud'l')' & I'rnf:"'~ Gn1ollnl' (11lt'r.I) J)[r'~t1 C:".llllne Ok~t1 Toll'll

I'r('mlllhi Rl's:ulnr (Knllon.) I'r"nlhlOl It"Rulllr

J' Mn-. nrr.-Ilrifnh·d ""t'b.1 Tlrlllhu:h,

m"chlnfl'lt~ nlltl f'qulplt1ll'nt 4~,t71,OIl!J 1~.1l77,407 2J.)7~,()82 411,192 23,908 1.1,90'- 78.104

:l81 Manul;,ohlTO (lffahdOllcd mol.1 flTnduob 14,(,(ill,020 5.1~~.7.l' 4,:162,1.R2 13,M., 7.76) 2,714 2J,~61

'" Manufacturo oflllllchinClry o:\C;l'I'1 r10etrklll 8,(.22,141 J,030,(.39 4,09(1,46.5 7,691 4,~(i3 2,433 H.,fo87

1113 MUII.I'Il-1I1to of oleelrical m~(lhillt"IY, 010. 15,07J.80.~ :I,29K,3M 8.0Z7,1I;ltl 13,'1<1(, 7.97& 4.77~ 2fi,199

384 Mlnllflclnro Orl"n~rnr1 equil"monl 6,327.,M4 7.,n2,:W~ 6,169,797 ~.(,.lO \3,16 J,l'i70 12,6.56

38$ Mfr, nrpfllrndnn~llnlllcielltll1o Iml

m"lIminp. _",I contfflllin8 "{llllpme.II 17l'i,I~~ 61,917 n8,~66 1.~7 93 22~ 47<

38l'i Mlr. _ntl '''Iuir orll1colll rumitmo., lInll

r..'(ltltC', :\08,271 I08,3~11 loU,,138 2n 111:\ !1 ~2~

••• O(hff l11i11l1l1f,,,:lmlllf( Inllu.hln 6,'1011,"·111 2,'2"....H2 1,1lJ,191 ~,197 .1,01·10 1.01 0 10,2~l'i

390 Other 1ll.llllfiot..hIlI1l8Inllll~IrIt', 6"IQR,fl.1R 1:,7.R·UI2 1,713,7.91 :'1,797 J.HO 1.019 IO,2~ti

F.I,F.Cl'ltl(~IT\'. I;AS ANI) WATP;1t 14,09~,4:":8 4,9~",4Rl 40,6(1<1 12,!li7J 7.·160 24 211.0!i8

41 F.ltdrlrlly 14,07~.O'16 4,947,.J07 12,5!:5 7.4.19 20,004

41\ Elcctricity gonohtlnn iIInll di~lrihlllilln 14,07.5,046 4,9·17,307 12,.H.' 7,449 20.OIH

412 Electricity di\lriblilion III cnnml1lel~

4Z Glullmllhllm 9,410 3..12B 18.1U7 • 5 11 25

421 Olll t-hnnrllclnro Inll illitribution thlllllfJI

_)'Jdcm,

41.1. SIC',," hCllllnl1 p'lwc-r rhn1. 9,,170 J,.l211 IlI,8.H • 5 1\ 25

4' Wl\tC'",..nrk~nntlllurply 10,941 J,1M6 21,767 '0 6 IJ 2B

430 W.lt'r.vl\lk~ 1"11 ~uPJlly
10,9"2 3,8·tl'i 21,767 10 • LI 28

<;ONSTllUrnON 82,9.01;3,111 29,1."7,!'?7 65,615,351 73,99", 4J,904 39,019 1.!C6,928

'0 Con,tnll:Uon 82,953,111 29,157,597 6!li,6I!1i,351 7-',99", 43,90" 39,019 156,928

.~Ol (r.nt"l hlliMing cnn~lnlolion
\(;,%1,176 .',961,767 11,;'167.1.51 t:\, 129 8.971 6,S80 30,917

502 (iC'ntr~1 clIginl:lC'fin8 olln_h1Jctlon 110,137,938 21,138,180 49,~25.389 ~.V..13 .ll.829 29,459 114,931

.'03 ~T'C(lilltnllo cnnducllnn 5,8~.'\,99(j 2,O.H,6.'0 4,.'22.111 5,222 .',0911 2,1190 II,ClIO

\\ll()l.fI'~~AI.F. ANI) RF.TAII. TRAI)F. 8.007.270 2,814,~q~ 15,928,M9 7,142 1,674 23,985 32,801

., "Vhol('~IlIt' Ir.11t 5,229,tii72 1,11.18,203 IO,403,18l 4,i'i6!i 1,093 15,665 21,42~

6\11 Pc-lrnltllll\ A- IIC'''nl~ulI\ 1"'lIllIch, \\ huk·.llli"8(., !tC'hlllrlllll" 2,777,~99 976.:H2 !I.$2!1,J6R l,-11H !iRI 8..110 11 ..'7H

(,28 1'l:l1rnlt'lml ~11I1 JlC'twltlml Jlrtlliuth, letalJinlt

TUANSI'ORTAT ION, STtHU.(;Y. ANI)

('OMM1JNlf'ATIONS I.lti,9!i(),6~., "B,(,0)1,402 160,6211,793 112,160 7.' ..118 9!i,!I·t~ 291,tl2Z

7\ 'I'rn".IH1rlnltoll ~l:'nl(C'~ IJ6,229,6OO 4R"UH,o.t!l 1!l9,194,4..11 121.516 n,936 94,M2 2BO,144

711 Ihilw_)' lr_n~rlllt

712 Rfl.d pa.~(mllef tru"rl1l1 IH7\1,l4f'i 41,:\'0,2&4 1:\1,846,1(01 120,162 71,298 7M2~ 2(,9,1t8'

7t3 W.ler lumpll,t 82,988 '~:l,lO2 23,874,026 ,..
'" 14,201 1',153

711 AlrlrM\~lllll' "75,~I" 1"7,IM 1.~r04,19Z ·11.01 U2 930 1,606

711) !;clvlcl;\. IIIitllln Irlllnl"lll 1);'1'),180 337,.W3 I,QO'>,oI5Z S.'" .'08 1,1311 ,•.~OO

7Z St'lrnr.r IUlll \~"I'I'holldllR H,8'" 12,261 {,C),J88 .11 IH 41 91

no SIIlr'Co allel wMC'hnlwing M,UI 12,2"1 (1)..UI .11 " oil 91

a3



73 Communication

ITINANClNG,lNstJRANCE, REAl_ KSTATE AND

BUSINESS SERVICES
81 Banking Institution

81 F1nondllollntemlcdlftnell

83 Ilisunmce
84 Renl eslate
85 Business services

COMMUNffY, SOCIAL & PERSONAL SERVICES

91 Public adhllhlstntlon ftnd ddcn.se

92 Sftnltary and similar nnrlces

93 EdUUtlllll sevin,

94 Medical, dental, other heaUh and

vctenllary service.

95 Other socl'll & relAted comnlunl1,.. scrvlcn

96 Rc(:reaUonal and cliltlJl"lllt U'rvkes:

91 Penemal and household Icrvlc(!s

98 Restaurants lind hotell

99 International organlutlons and other

exln-terTltorial bodle,

lIH H(lusehold sector

lATUR Nature se~tor

1992{ln~~

lrud COlIsum(lUon COMt ([> 'OtlO)

Gruollne (meN) DIr'8c1 U..,olllle Dlenl TotuJ

Premium Re8ul"r (g"UOIIS) PremlURI Rec:u!llr

686,172 241,186 1,.364,914 612 363 812 1,787

4,423,710 1,554,933 8,800,032 3,946 2,341 5,234 11,521

1,7~,167 613,453 3,"71,792 1,551 924 1,065 4,546

418,405 147,067 832,317 373 22' 495 1,090

295,199 103,761 587,127 263 156 349 769

529,148 186,028 1,952,813 472 280 626 1,378

1,435,650 504,624 2,855,883 1,181 760 1,699 3,739

46,981,140 16,513,632 37,094,474 41,907 24,866 22,065 88,837

40,230,384 14,140,776 11,626,355 35,885 21,193 16,433 73,611

389,U38 136,745 773,898 347 206 460 1,013

635,1.25 223,243 1,163,430 567 336 752 1,6!4

1'SIC hldustl1' & Process

5,726,591

355,428,612

2.ot2,868

124,931,353

7,430,791

122,604

5,108

317,041

3,031

leS,n7

4,420

132

11,!!9

505,290

TOTAL

Nolt: PSIC I~ .nd 713 guWlI. md di."l. ~QNUlnpti(lltw~ro wr.cUy buod QI\ DC

Colt ofsa- nfemu...tion (Po1ilor);

1,310,63!,12(t__ _~63!OJ3,28~_ 2's)2~1~,825 1,169,079 692,260 660,486 2,521,825

PTcmilUU Gas
Regular Ga.s
Diosel (Pig_lion)

1988

0.~326

0.3604
0.8224

1992
0.892
1.506
0.~9.s

199~

1.131
1.909
0.754

fu.ol. t~li>muh~Qn O'Olt;

I. f\lol OOllnOllptilin x «1orlIi'lIlon (by typ. ofl'lId)

2 l'ud oOllWlnl,t,ioni. o{lntp~od 1I11d 1110<:11111,1'«0" "'l,.cl,,!. (Mc'l'l lur .omo:

). A. 90'~ .<lj"otmolll i. "'lii"" 10 l\l<d QOlllllfl'l.tioll.

.. Ccot O(l\l<lllOroll",lati(ln por go.1I"ni'I""vi,lott 1,1' WHO Hm11'OlOn.l1tel SlIcl"

M"l"'o eo.tina: 111<1 C(I.I or"..c.dytie C(llIv",ICf, fuol r"r"/n1l4.ti"n 1ll ..1;1~·

W.!:!.!..!~~!!1l1olldy "1'1~;O" IU 1t11"":I,,,,:.. _

84
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-----
1995

J~uel COJ)sunlption
Cost (I' '(00)

1>SIC Industry & Process
G",o!ln, (m~n;) J)If.,d GMollnc Dlucl Total

I)Nlnlum RfBullir (gallon~) l'renlluln RtBUlar

22 Non-metallic mlnlna and quafT)·lng 21,682,736 7,191,159 151,155,215 24,524 13,730 114,006 152,260

221 Coil mining
3,.510,&6.5 1,164,391 24,692,081 3,911 2,223 18,624 24,818

222 Crodo petrolewn llld nltmlt BIS explorati",n

and rrm,luction
1.5,120,746 ~,213,843 110,189,417 11,781 9,9.5' 83,108 110,844

m Slone, qlllllYing. olay and land Ilib 2,210,968 133,276 14,718,132 2,~01 1,400 11,101 15,002

22. Qtbor 11\11NIIOI.llio mintna and IlulIty1lJS 240,1.57 79,M9 1,~.H,984 m 112 1,173 1,597

'l\tANtIFACTUIUNG
764,068,303 153,406,068 613,933,611 864.20t 483,829 463,1148 1,811,078

" Mrr. of food, bennie and tobllcco 352,729,481 116,984,032 242,754,406 398,955 223,3~8 IlU,093 805,406

311·312 Food manllf.cturing
323,689,.5'7 107,352,834 197,161,128 366,110 204,969 148,710 719,789

313 Beverage llWIufleturinp.
14,t.50,197 4,692,96' 41,353,067 16,00' 8,960 31,190 56,155

314 Tobacco maoufacturing
14,889,n7 4,938,233 4,234,211 16,841 9,429 3,194 29,463

32 Textile, wearlnllappareland tellother

Industries
52,277,962 17,338,179 34,751,478 59,129 33,104 26,211 118,444

321 T~xtite mlnuflcturing
30,412,249 10,086,334 24,6'5,369 34,398 19,2'8 18,596 72,252

322 Wearing Ippm!
11,866,910 ~,92.5,627 8,853,6S4 20,208 11,314 6,678 38,200

323-324 MllIuf.ctw"o ofteather and leather products 3,998,803 1,326,218 1,242,4.5.5 4,'23 2,.532 937 7,992

33 Mllnuf"cture ohvood And wood prodUct,

Including fumltur4'1 And nX(UTfoS 166,443,974 55,201,757 112,439,497 188,257 105,391 84.805 378,459

331 Mlllllf"lmo ofwood and woud products U2,915,13~ .'50,114,868 1O~,349,132 t72,9~' 96,830 79,4'8 349,243

332 MllIllflctlUo Uld repair uffumituro
13,.528,838 4,486,889 7,089,165 U,302 8,~67 ~,347 29,216

3. Manufllcture of p"per lind paper products;

prlntlngllnd publishing
27,111,045 8,991,478 31,465,401 30,664 17,167 23,732 71,564

341 Muufacturo ofpiper and allied products 11,367,426 3,770,049 23,32',180 12,857 ',198 17,.'593 37,648

342 Printing. publishiDg and allied iudwrlrics 1',743,61& ',221,429 '.140,221 17,807 9,969 6,110 33,916

" MzmufllctuTe ofchlnll,.b IIl1d chl!mlclIl

prodllcts. pctroltum, COAl, rubbClr lind

plllSllc prodllcu
76,3~O,831 25,32.2,035 47,463,968 86,357 4H,347 3!'i,799 170,503

351,3.52 Mh. ofchellUcabllldplulic prl1OO"'11 ~6,39I,12~ 18,702,324 36,580,699 6.1,181 35,708 27,.wO 127,080

&356

353) Petroleum rofUicries
12,857,924 4,264,378 2,944,225 14,:'143 8,142 2,221 24,906

354) h-hnuf~ct\Ueofmisccllancous products of

petroleum and coal

'" Rubbl;ff' prodUctS
7,101,782 2,35',332 7,939,044 8,032 4.497 5,988 18,517

3. 1\1lInufllcture of non.m"tlllllc minerai

producll
19,490,452 6,464.080 64,995,970 22,045 12,342 49,022 83,409

3.' Mfr. ofll\)tlCry, chiDa and e.!1heowne 415,133 137,680 ~,903,.5'3 470 2.3 4,4~3 .5,18.5

3.2 MllIur.cturo of;,w. andalau rrodUOIS 1,238,90.5 410,887 13,238,944 1,401 m 9,98.5 12.171

363 ~hnuf.etlUe Ilf oOlllool
1,288,461 427,323 2.5,130,371 1,4.57 816 18,9~4 21,227

3•• M.oufacluro of othor lIon-mel.llte minoral

products
16,547,9.53 ',488,190 20,723,102 n,7t7 10,479 1.5,630 44,82~

37 8lUIc ntetnllndu.trlu
7,048,414 2,337,633 46,484,945 7,972 4,463 35,060 47,496

371 Iron and steel blSie industrics
.5,7.56, 141 1,909,045 36,822.&'7 6,510 3,(04~ 21.773 37,928

372 Nop·fenllllS melll basill indul>trill5
1,292,273 428,.587 9,fI62,088 1,,162 '" 1,281 9,:'167
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'"
,

1'~IC hlllu,try 1ft I'r(lf('\'

'I nANSI'OR'l'ATlON, STOItA(ll': ANI)
C:CH\TMtlNH 'ATIONS

.19 Olhl"r mllllurlll"llll'lnR Inthr,lrlt·,
390 Ulhel mllnUrAcl\flillg imlndlie.

.\H Mfr...r rnhrtrntt'l' mtlld I'l'ndlu'h,

hlnrhllll"l"!n nllli 'lllllr""nt
1M I fl.h",.l~ehlrt' urr...hriuIIlol{ mel.l T"mlllrl~
J1I2 M.nllf~c.:luro uflllllehinery 0'1:001" clechk'lIl
.111,1 fl.hnlll~cluro ufcleelri('.llIllc!linery, rIc.
3R'1 M.nllf~chrrt' 11l'lnu.l'nr1 CHI";l'lIICOUI
311.5 Mfr, nrrlllro~.ilm.l.nd.cienlific lind

JIlouufinB and c.:"nllnllinR ollulpmelll
386 Mrr. IIml rop.ir nrlllel_1 rUlnilllro••nd

fi:dllrci

_.___,___.______._.___ .___.______._____. ___...J2~.::~. _____________.___.__________.__
f"url CCllImnll't1cm (;0.( (I' '000)

(:MlIJlllr (IU('I") Illt-H" (:".,,1111(- 1)h",t1 Toll,l

"r('n,lum U('Rulnr (R:"fhm.) ",tnth..u Ut'5I:u1nr

~".7.ln.~2J Ifl,I.~·I.fl!)(, .'I,2R·I,fl99 61,1,11·' ,H,MJ 2.·,~9t'1 120,(74

17,77:'1,41.2 ,.,1'>:'1,1.84 6,10(;,097 :W,1(I.' 11.2:'(, ,1,6(1,. J .•,%6

10,148,1.\1 J ..lr.;":,:\fiO .\·1701,(,2·' 1I,It III t'I,(iI(, ·1,121) HJI;·I
18,:1'67,172 (,,0,'1,;\7.1 10,701-1,]·16 10,(,(,1 11.:'1(,7 II, 1M .10"lJJ.
7,(,(,2,14R :l',HI,IllU 1I.2.n,:'I74 R,Mi(i -I,1t:'!2 6,2211 11),7·1(,

21:\,413 70,799 ,'06,(,(,8 2'11 D~ 382 7:'19

J7J,j77 123,1198 19;'1,:'189 423 231 141t '0'
7.R7~,621 2,(,1 1.979 2,29.'.(l4(i R,90fl ·I,9B7 1,729 1~,(,24

7,87.',621 Vill,97? 2,~9J,(l.16 8,lIOR ,t.9!7 1,72~1 1~,624

17,OR1,563 !',CSti:'l,163 $40344 19,.1211 IO,RI7 " 30,I7R

17,056,R27 !',6:'16,960 19,292 10,Rot 30,093
17.0.:16,827 ~.6.1(,,%O 19,292 10,801 JO,09.'

11,476 3.R06 2~,212 13 7 19 39

IIA7fi J,SOli 2,1.1.12 IJ 7 19 .19
J.'J,2fiQ 4,.\98 29,132 " • " "1.l,2liO 4,J98 7.9.1.12 "

, II 'l~

100,526,625 .1.1,3·I{I,026 81,RIR,715 113,701 6.\,6% 66,236 14J,:'I93

100,:'126.615 J3,J·tO,Q2ti 81,RI",715 tt3,101 6J,6~6 66,236 24J,593
1.0,.5H,3HO 6,816,936 1~,olR1,322 23,248 1.1,016 11.67(, 47,9,10

72,878,086 2-1,170,28(, M,2801,12.l 12,.129 'I6,M8 49,99·' 171t,~11

7,09-J,1,\8 2,3~2,R(}1 6,0,13,270 R,OH 4,492 ",~6Ci 17,OU

9,703,601 3,218.235 21 ..118,559 10,975 6,145 16,019 3J,1?9

6,331,~71 2,101,879 13,923,'180 1,168 .1,013 10,.:102 21,6IJ3

3,J(,6,01,9 1,11(,.3~6 1,39.:1,079 ,\.ltn7 2,131 .:1,.:1711 1":'116

IM,96J,41? :'I:'I,(,7:'1,9{1,' 2t·i,9RJ,4"" 1117,71.' 1{I6..1ll2 162.l47 4H,16J

IM,Oa?,672 ~5,JR6,I02 2IJ,O~,712 18(,,725 10~,749 16(1,699 ·g.',17J

163,1.49,'36 ~4,1't1.,310 176.·161,9.:11 IHMI 103,374 l.1M9J 421,111

loM611 6lifi,8,'1R ,\1.9:'12.6110 114 1,27,\ 201,100 1~A87

"6,1111 191,H~ 2,09l,ol9,1 fi~2 ,Hi~ 1,~79 2,~96

1,16),219 J~~,n9 7,,1,1MB,\ I,.lI6 7,17 1,9211 .1,I)RO

,12,171 14,019 92,86A -," 17 7. I,Hi
.---- '1.019 nR(,1I ·Ii 11 70 I·'~

87

'J'mn~(lnftl'ltlnll ~t"rylfn

n.i1IYIY'..n.pUlI

RUlld p~"enp':C'r IUII'III\II
WIIIN lr.n.pnlf

Alrlun'llllIl
SOlvi(,C', IIl1it"ll hlllllll'I'llrl
SloruJ;!C' "lIll \'¥/Ilrhotl~lnl(

:{IIII'I'.O IInlllY.lcll~m,illg '1I"J, II I'

lH.F.C"I'IUCITV, roAS ANI> WATICIl
,iI Jo:IC'chldCy

411 Eleelricitv f!,C'IICIII';UIl /tlld tli.llilmlil'n
412 E1cclricity lli~trihlltinn In con,mncl'
42 GM nntl dtnm

121 (lit. r..hnufltchn"o _nd di,lrihul;nn 11I1ul1l'.h
")",IClm

,Ill :{1C'11II11UI Au<ll'uWC'( I'llInl'

'lJ Wlttl"rwnlk., II1llllllllr1y
,no \\'IIINWllrh .ml 'urrl)'

<;ONSTlttJ(:'fJON
~o COlutnlfUnn

.1U I Oonf,,1 'miMing cnn.tmcliun
~02 Oonellli cl'8inoerinp. con,lnlclilOtI

'0,1 SpceilllJldc con~lllclion

WJIOI,F.sAT,~~ANIl RF.TAII~TRAJ)F.

6t \\'hoh'.Jlle t!lllt"
(, III l'cl1(1lclIIll &. l'elrlllemll JI'lldutl" \\11l1Ic~~lin8

61 HrlJlll trl1llt
(,'/'K l'olrnlellIll Jlul pelrnhmlll plUducl~, lel.ilillf,

71
111

112
71:\
714
719
71

~2!·0



TOTAL

Noll; rSIC 14 1.,><1 7\3 JllUI."1/ilwllJld diu" Qor,""mrti(>n we". directly b•••d on DC

C"tt of1>"01 Afolmu.tion(Pititer):

73 Communication

FINANCING, INSURANCE, REAL ESTATE AND

nUSiNESS SERVICF..s

81 Banking Institution

82 1111111lldllllntennedhuies

83 lnstlnlnce
84 Real estate
85 Business services

COMMUNrry, SOCIAL & PERSONALSERVICRS

91 Public IIdmllllstrlltion and derense

91 Sll.nlhu)' lind .hnllar 'er't'lce'

93 Education ,evlce,

94 Medical, dentttl, other hellllh and

\'Ckrinlll'}' ser.icet

95 Other SOCiAl & rehlted cOJnlUunlly seTVlcu

96 Recr~atlonll.1 'lnd cultural.ervlcc.s

97 Penollllllllld hou,ehold 'en'lees

98 Rest.unllU: and hotelJ

99 IntenllltJonAI orgllnlzRtlons and other

extra-territorial bodlet

lUI Hou.~ehold.edor

fATUR Nlltufe sedor

l'SlC ludustl'}' & Process

1995

lfud COllsunlrtlon Cost (I' '0(0)

GflJOUllt (llten) J)1(l~d GIl~lJlIne I)le~el Tohd

Premium RegullI.r (gll.l1olls) Premium Regular

831,536 275,782 1,826,863 941 "7 1,378 2,845

5,360,940 1,777,976 11,777,846 6,064 3,395 8,883 18,341

2,115,000 701,448 4,646,600 2,392 1,339 3,~05 7,236

501,044 168,163 1,113,962 m 321 '40 1,135

357,136 118,(,45 185,931 40~ 227 593 1,224

641,369 212,7t2 1,409,071 m 406 1,063 2,19-1

1,139,791 5n,008 3,822,216 1,968 1,102 2,883 5,9~2

I56,934,036 18,882,383 49,646,752 64,395 36M2 37,445 137,893

48,753,1'\1 16,169,159 36,974,747 5~,142 30,872 27,888 113,901

471,.1~5 156,360 1,035,774 .B) 299 '" 1,613 I
769,676 255,266 1,690,958 871 4" 1,275 1,633 •

I
I

6,939,764 2,301,598 9,945,273 7,849 4,394 7,501 19,745

430,725,nS 142,851,774 297,930 487,173 272,747 225 760,145

1,588,286,703 529A28,901 1227,965,809 1,796.435 1,010,841 1,001,593 3.808,869

2,111,715,605 1,]27,965,~09

19&8 1992 1995

PrcmiumGu 0.5326 0.892 1.131

RcguluGlls 0.3604 1.506 1.909

Diesel (P/gaU(lu) 0.8224- O$j 0.754

f\",I,"!tonln••Ii'm «"t:

1. f\lol COlll\lllll'OOl'l x oo.tlgo.Uon(l'y l)"r' ofl\lc.l)

1. rutl OOlltllllll'tiol\b tOnlr, ••d1..1d ..uoolll.d Mc.ro"llll re<:I"n (,xo'pl for "'Ill":

3. A?O'l\ l<lju.lm.nl b Mrl~ioJ 10 full oOIINll'I'Ii<>ll.

4 COil offucllof",md...tiollI'U ll"!11'l\ill,,,,vidod t,y Will) 1l1lvirt"I1""nlotl S"el"

MoWI C",til'S "", Oof! ofo'la1yOo e<>lIV"""r, r•....lr..I"Ill'li.ti,," alldi''-F

_I••d,led lJiJ 01>1l1cqUClllly PM>li"d kt.u Icol,,".
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a. Ii Ii Ii I Ii.. II I" I. Ii II I. I Ii i Ii- f IL IL

i\"r~l'dlx TlI.lll~ It

"tiKI, Itf:t-OUMI'I.AT1()N <:(l,';1' .'()It 'lilt: MOnll,v. S....<:I'(lIl: 1·IIII.lrrINf:.~

rSlc In""'1ry" !'",cus
Tohll

:l,\9R

6,"9
1,}Ql

",~1l1

9,296
7,:l.ll

1,'42
1,8"2

95,lIU

4MU
"0,9-1'2

"tll9,7~'"

JU,Q)!)

146,'23
56,".
<1(1,09-1

I,Q(Kl

4.!l1I
1.1(0"
3. '·'1

R,$('Q
(., \7\

1.)47
un

92,'215

J',021
:t9,021

lU,UI
!lUJ)
:ll.I:lO

19
170,DSII
11,7flO

1.~U

'"

I)~

JI~

HI
2:tot

J6~

)6$

MOlt.,,,
•
""1M
16

'"

4,60t

'"!i6)

..
"......

J,7'"

""

(.\2

Mit

\tI(i

I,JU
:t,,(,

'"
40.
40'

2,068

1.."'57
1,$51

'"15,"0
1,.\11"

190'_)11

),"0
MOl

l,Z(,I,6?:l

2,'9~,7"

112,10.~

2,22:t.IIU

.\.ti\~l,(o(,n

~}M",lt91

"",416
89",416

6t,241,70'

1~,914,17'

2~,91",216

12,516

In,'.lI~~"O

IR,H?,DR

147,(;17,J"
)4,6",(\111

2",ti.\R.9l\

In.Q~(,

~1f~lJfI

D('.~H

:l92,RI1)

2~I.,jlt2

~·II,tl.l(,

(;IJ,4~1l

(1),·BO

1~lI,n40

l$R,MU
2,~?4,Il07

1,10111
',tft9,1l4~

1.\lIR,nl

7,7J~,l69

1,446,.\'24
9-16,\l(i(i

11~"I(,~

(,H\,N\

(,l",1~2

1,!lll!l,'J(il

)~,"'Il

1,117,:'iB

',IRS,'!!)
),2l"6,UO

2f1,'R~

7R,M"

'"915,711

~6\I'O

1,lfll,672

44"'21
>1"9.622

l.)llI,!liOI

1,7..~,H9
l,l>15,1~?

22,\119

11,1191.17'
2,HQ1, 11:\

1l.n07,O~7

4,114,711'
2,(iQI,.W)

22~

229

AGRICUI,TUItE, FonF~<;nl\'ANn FISIIJ:IW

t 1 Altrirulillul nor' rroducllon

III I'nl,y 11I,... I'loljoll

112 <:UIII PIO,hlClj('ll\

11) Vf'Bf'lnhl" I'lo,lu(:[jM

111\ 1~l\lit~ 1\1"IUlll. fC'1ttlu<lilllt cnCl\lllll) pI (ldllel;l'l1

I 1) COt>(lnlllllr(l~l1l'1inn;ndlHlil1jt O(ll'l,,·ntnkjll~

116 $lIFJllcnll'lllt\Hluetil'll

117 Toll_ocll 1"o<!ut:li"ll

11ft 1:;1001 C"I',' 1'",,11IN;OIl

, 19 /lRl1. l'l"l"l,,,.,,h,,,.inll
11 I...."h.,k. pOilU.,. A "lhtr 1II111,"lI' rlfldurh

111 l.iv(\'ll'('l~ lIIl\,llivl'I'(>t'k l'II.,hlll"

122 !'(lljll,y Illul p"lllt,y IIH"I1Ic,"

129 Rnillng. (If olh~r Ilnill1l1h,ln(':\. thoit Ilr"o.l'lUll

13 AlI.r1rl,lUUfJlllt'rvlu,

1)0 "fJ;CU]hIPl! IOlvl("(l'

14 Fl,ht'ry
1.{1 tkelln (<>IT'''ll\~)lind OOMlllllilhil1Jl;

1"2 In1f\1,d Ihhill",
1>1) 0ll~, ..ri(\11 ('lrn,h I'kfnlt

1>II) Ol1ll'r 'hiler)' IIc!ivitlCl'

15 .·oru1ry

1)1 1,<l~tl"'('Iporlltjl\ll'

Ut) Otltff r\,I("lry IIClivili(l1

16 1I\1l1l1nl,ln'I'Elh1r."nd p.m. (lJlu.ll~n

IGIl 'Iuntlt',., IT'lrfllt'ft l\Iul f,'llll(l (lrc('lIti('ln

M1NIN<; ANI) Qt1/1RRVIf'/Cl

11 Mtlllllir or. IlIh"nlK

211 (it,hl 0, (I minillK

212 Othm I',~nil\u, m~'nl (>to tnil\in~

11] C('PI'N (,,(1 ",iuiu"
21" Nh·....l(,'llmjll;ll~

21 \ {'II1\"'1I10 0'(1 rniui,,1t

21f, h(1Il "\0 minlt'R

'2IQ (llhl'! "11'0 llI1'tlll 1'10 tlli"I,,1t

U Nllft·n,.llllllt ndnlnl"l\d 'l"nn)'lnl

221 ('"IIII"illllOjt

2'21 ('rudo p~'f('IlC'lJtl1I\'ltl tll'llllUIl p,n' (I~rl"'l1tjnn

I\ndpt<>I!lIc'h'" 12,t)11,}~1 ",.\59,1'9 f:2,:r\ll,(lZ" lUll 1.,112 1:2:\,969 I)R,1n

1"01'\(1, 'l"llllyilo",. cl"y lind '!llItl I,il~ 1,1t2","59 MI,21lR lU,991,369 1,(,21 3Rl 16,~~9 U\,GR

()11l':fllllll·.llehllli<: Illinit'KIIl\t) ~I_I~___ _ J9!!JJ-.!- 69&"__ 1,16I,R,)} _ J12 ~l 1,"'9 J,9611

.,



App:tn41:l1'll~~U _~nl\.u,d)

764

14,995

15,384

90,S).)
7,0\9

16,020
29.444

38,350
:'18,701
46,658
12.045

84,93.
2.3,020
15,653
28,685
16.252

111,771
92,392

'70

3,312

8.932

53,400
,lI,155

73,IU
6,642

14,Il95
28,273

n,315
:'11,298
41,428
10.870

l!,t97
6,870
6.159

11,088
9,290

37

1,225

2,218

3."
72

21,1

'"
1,8H
1,116

993
223

M ....
3,067
1.803
.3.152
1.322

U,I7.)
9.729

137

9,464

5,227

56,199
41.507

H,H6
306
912

9"

11,180
5.188
4,2)7

93'

40,291
ll,084
7,691

lJ.446
5,640

378.566

2,199.831

.s,93 1,801

35••63,561
27,331,935

48,:'161,921

>l.410,9H
9,891,118

HI,716,614

U,J75,On
4,562.182
4,090.465
8.027,834
6,169.191

15.483,643
J4.7J1.01.)
27.512,868

7,ll9,105

61,917

5.65.1,176
120,409
359,342
373.716

2.059,861

3.729.422

4,799,109
1,0.",..181
1.669,560

314,822

11,145••••
16,356,162

15,871,407
5,155,735
3.030,639
5,198,366
2,222.395

176.155

5,860,288

6J.OOJ.597
4<i.533,138

10,610,172

16,OfU,1.l8
342.562

1,012,326
1,06"3,219

13,655,131
5,816.149
4,149,884
1,066,365

45,171,0Il5
14,668,020
8,612.141

15,073,805
6,322,694

1'91

Furl Con$umpUon COlt iF 'OOO}

G••ollno (1IIory) Dlnol Oll,ollno muol Tol.1

Pnlmlum R'fjulu <g"lIonl) PNimlUM Rtgular

630,498.066 1:n,61',869 4S8,7lt,6n 561,401 131,811 6?O,710 1,384,934

191,067,1'5 lO~,.]OS,659 11l1,.l7S,373 159,631 60,855 173,IU 593,599

267.103,921 93.88M12 141,311.009 238.256 55,845 221,824 515,925

11.676,531 4.104,243 30,897,697 10,415 2,441 46,525 59,381

12.286.187 4,318,743 3.163,668 10.%0 2,569 4,764 18.292

U.lJ9,015 J~.16J,1'5 15,965,100 38.480 9,019 39,091 86.5"

25,095,746 8,81\,027 18,421,708 11,385 5.147 21,739 55,371

14,743,515 5,182,17\ 6,615,169 13.151 3,083 9,961 26,195

3.299,754 1,159,847 918,323 2.943 690 1,398 5,031

131,347.150 .8,1".81~ 84.011,117 111,513 18.716 116.."iOI 171,730

126,IB-U49 44,352,806 78.713,910 112,5$5 26,382 118-,524 257.461

1I.16J,801 3,924,019 5.297,247 9,958 2,334 7,976 20,169

11,371.640 7,86..),518 23,509,941 19.'55 ',671 35,400 60.03.l

9,380,235 3,291.105 17,427,833 8,367 1,961 26, 242 36,570

12.991,405 4,566,413 6.082,114 11.588 2.716 9,158 23,463

Indul1ry & rro~,u

'"3"

"

'"3J2

"

31
371
372

"

361
362
363
369

3"
"

rSIC

"390

381
382

'"381
383

M_nufl\duNi of ch..mlult "nd ch.eml~_1

l'f(ldU~b", potroleuOl, ~o"I, rublnr and

plltfll~ p"ducb"

351.352 M11nufact~ ofc~ucab and plastic products

AND 356
353) PotrolowlI rcfmories
354) Manufaeturo ofllliscoUanooU$ products of

potrolown 8l1d coal
Rubbor products
l\--1_nllr"clu,.. of noft-tdd"llIc mlnll'lIl

pl'Odu~b

MllllufactUf'O (IfPOI1ClY, chinl Ind elUlllollwllI-e

M"nu(..\>luro oflllllllll and glllU VI'oduo!s

Mllnufuct\U~ ol"<:Clll1lnl

Mlllllllilcturo of other non·l\tolel\iQ mineral

Ilroduct1
elide metalln.4u~ltl"

hun Wid stoel basic indlUtrillll
N'on-!bllulU molel buio illduslri03

M.nur.clunl or '_!trlutooJ mol.1 p....l!uc..,

m..~h.I ..uJ" ...4 ellulpmont
Mllllufi!.ctllro of fllbdclllcd mctc.l produots

Manuftlcttu"o ofnlllchinery o..'tcopt olOCbicc.l

MtJl\lfitctur'o ofoloctlioal maohinol)', oto.

Munufactur-o of t1lll1JpQf1 oquJptnont

Mllnullacturo ofprofllS,iomal aud soiontilio and

ntcaswin8 and contro1lill.g cquipmollt

386 MOO\lfaduro lI.I\d repa.iJ" OfllLOtal funril~

ll11dfixturcs 308,171 108,356 H6,1)8 215 64 220 559

Other D1.nur.~h.t1nltndu51&iu 6,498,848 1,184,311 1.713,1'1 5,'" 1,35' 1.580 9.736

Other nUlnu(ucluliliR illt.ltwuic.s 6,498,1l18 2,284,312 __t.?13,2Jl 5,_79.7___ _ 1,359 _---.b5_IlL 9,736

MANUFACTURING
J 1 Menufacturo offood, bovcr8go and tobaC«l

311-312 Food manufaoturing

313 Bowrago mallul'lleturing
314 ToboC«l nUlnUrl1etullng

31 Tullio. "'""lnl.pp.....1.nd Irather
Indu,"'lo,

321 Toxti!o nllulUfuelurill3

322 W,mul8 applll'O!

323-324 MallUfactl1J'O oflQalllof and loather Ilrodl\c~

.u M"nu(ach&NI of woolilUld 'l'l"Ood produd.

Including furnlhlNlI and nnunl
~tanufll.cl.ureofwood alld wood vroducts

Manufacture awl repllir of fumiturQ

Manurll.duNi of paper and p.p,r product;

prhlUn~ aad publbhlnll.

MalIUfacturo ofpapor and ullied producl3

I'nnti\li. pUblishillg and ellicd indU$trillS

90
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J J

AprcndlJ:Tabl" 11 (eonlh"lc4)
1992 (In 1988 Prien)

Fuel Co",umlltlolt <:0~1 CP '(00)

PSIC lndultry " I'rol:n, --------6a.ollno (lIt"n) DI,ul aaroUn, DI,ttl Total

p",nllum Rcguillf (r llolll) PNn11u1l1 Roguillf

MANUFACllJRING 63D,498,066 111,6U,869 458,111,672 307,156 11,995 377,131 756,381

" Mallufucturo of food, boWf8io Bud tobacoo 19.,061,145 102,308,659 1U,378,37J 141,797 33,1J6 149,160 31-4,194

311-3\2 Foodnlllllufact\U111g 267,103,921 93,885,672 147,317,009 130,123 30,500 121,149 281,772

'" Bo\'llrago ma.llufacturing 11,676,~37 4.104,243 30,897,691 5,6S11 1,333 25,409 32,431

,,. Tobacoo nlOllufilctUlUlg 12,286,187 4,318,743 3,163,668 5,986 1,403 2,002 9,990

" Tntlle, tVuflni .ppllrel lind lUlh.r

Indu,ln.. 4J,tJMlU 1",163,145 15,'65,200 11,016 "'26 11,3:5-3 47,19;'i

'" Textilo mWlIt:\lct\JIing 2S,095,746 J:l,1l21,027 18,421,708 12,126 2,866 15,1019 30,241

'" WOlll'ing apparol. 14,743,515 ~,182,171 6,615,169 7,183 1,68-1 5,440 14,306

323-32<1 MwlUfo.eturo of loathe.r and loalhcr prodUCts 3,299,7~4 1,139,647 926,323 1,608 371 '" 2,746

3J J\.tl!.nuflldure orMl~ ~nd. ""-0011 produd'

lndudlng furrllllll'tllIn. nIttID" 137,347,150 411,176,816 84,011,117 66.911 15,683 69,088 151,681

m MallUl'acturO oC'wood and wood produob t26,183,349 44,352,806 78,713,970 61,472 14,408 64,732 140,612

'" Manufu<::tuf<' and repair offurnilUfc 11.163,801 3,924,019 5,297,247 ',439 1,27j 4,356 11,070

" Mlinuflleturt .r pllpn lind pll,e, produce;

ptintlnR and publl.hlnR 12,37U-40 7,1I63,SI3 13,509,'" 10,1199 1,555 19,33-4 32,787

34' MllIIufacturc ofpQpot and ellied producb 9,380,235 3,297,105 17,427,833 4,'70 1,011 14,332 19,973

'" Prill~ publlihu18 and allied i.nd~lrios 12,991,405 4,566,413 6,082,114 6,329 \,483 5,002 12,814

" MllnufufutCl.r chemlCllb and chenllnl

product•• petf(lleum, <:Ilal, rubbn lin.

plutll: pNlduet. 63,00',597 21,1-45....... 35,"63,56' 30,6" 7,194 19,164 67,1151

351,3j2 Mallufacture ofcholluQtlb aJld p111Stic prc>duclIJ 46,533,\38 16,356,162 27,331,935 22,669 5,313 22,471 50,460

AND 356
353) Plltroleum refi.llono, 10,6\0,172 3,129,422 2,199,831 5,169 1,212 1,809 8,190

354) M811ufilcturO o(Oli,oellilltoOWl producb of

petroloum and coal.

'" Rubbor prodUCI$ 5,860,288 2,059,861 5,931,801 2,855 66. 4,878 8,402

" 1\-1Ilnurllcturt or lIon-m,blllc II1ln......1

products 16,011),133 5,65J,I76 48,561,9n 7,m l,I.J6 39,937 "',608

'" Mllllufuctlll'c ofpottCly, Chinlllll\d OlUlllenwwc 342,562 120,409 4,410,941 '61 39 3,621 3,833

'" Mllllufacttlro ofS!"' am! glan plMUCta 1,022,326 359,342 9,891,718 498 111 8,135 8,749

'" Mft/luf!r.cllll'O of comenl 1,063,219 373,716 18,776,614 51' 12' 15,441 16,081

'69 MUl!ufaclwll of othor non-metallio nlillO_nU

producl$ 13,655,131 4,799,709 15,483,6013 6,652 1,559 12,733 20,945

" Bulc mehllndudrler 5,816,1-49 1,044,381 "4,7"%,013 1,t.u ... 111,563 32,060

'" Iron end sloe! busio industrte:'l 4,749,884 1,669,560 27,512,868 2,314 5" 22,626 25,482

'" NOIl-fon'O!.U motal biuie indU!trics 1,066,365 314,822 1,219,20~ 51' 122 5,937 6,578

" Manufaefu... ef nbrlul"d 11I01.' p...da~tr",

lSltlchlnerlOf 1I11d 'qulpntanf 450 171,035 1~877,"07 2:3,37M81 22,1106 5,153 19,11J 46,387

'" Manuft,cluro offll-blle.lad melal products 14,668,020 j,155,735 4,562,282 7,146 1,675 3,n2 12,573

l82 Mallufll«uro oftl\ll-chillory axcopt clootrica1 8,622,141 3,03tJ,639 4,tJ90,465 01,::200 ." 3,3M 8,5<19

'" M_lIuf!r.ulure ofoloollloal mllohinolY, 010. 15,073,805 5,298,366 8,027,834 7,343 1,721 6,602 15,666

3tl4 MlUlullocturc ofll8n'II'(IIt .qllipmolll 6,322,694 l,222,39j 6,169,797 3,080 122 5,U74 ~,1l76

'" MllIIlI&ctHI'll ofpf(lfouicnlll1and seiantil1calld

mOallwlllg alld controlliJ18 oquipmclIl 176,l5j 61,911 378,566 " 20 )ll 411

'" MllllllfacllU'llll-lId repllif ol'mclaJ I\lmilurot
1ll1d fixtures 308,271 108,356 146,138 ,>0 " 12(1 30(,

" Olhcr In.nub.<:turlll~Illdudrl... 6,498,lI411 2,1'4,311 1,71J,l?1 J,166 741 1,4(1? 5,311

'90 OO\~~_ 1II11.11ufllclIuing illdll'lui\lll ____ 6,498,~_4!l 2,284,312 ___ 1,7~~22L 3,166 _ 1,12 1,0109 __ 0\.317
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" £ i i i Ii.. , I, L L L I. l- I l I I' ~ I. I.

AI'I't'ndb; TIIIlI~J_2. _t(~I!!lnu(d)

__ 1?'1~JI" USS Prtc~

J.' lI,~IO

11,4/1.
1I,·ltll

" "

" ".. ,.
1M "

~,"O to.l,IIIf.

~,"O 10.\,1"
9,~12 19,112

110,7211 76,Ft?2
),719 7.2,10

lJ,lI" 17,91.
1I,~5~ 11,700

.,~"4 6,tH

,,,

IlI,IU7

1&,107
21,761
21,767

J~HII

~,)lR

U4'
3,RII6

!t,no

9,IIlU
1II,9U
lU,9~2

112,9"',111 29,t~1,~97 ':'l,61~,.)~1 "O,.U 9,471
n,9:",111 ]'),1:'17,'97 (;~.IlI~,.):'I1 "Mil t,n2
16,(,161.176 1,961,761 1J.~61, LSI l:l,26) 1,0.1/
6U,I.H,Q,lR 21,DFt,IRU .j9..~2~,~R9 29,297 6,R67
~,R:'I),996 2,(l:'l7,6~O 4,n2,RII 2,1'152 6(jR

8,0111.270 2,1114,:115 1:1,?lB,:'I'" 1,901 ...
:'i,229,671 1,1IJ8,20J 11I,40J.1I1 2,:'1411 :'197

2,777,:'199 "',lIZ 5,:'12:'1,.)68 1,)5.) JI7

1.'6,9:"'P,6",l 111,691,.92 I(;P,62I1,"J ",711 1~,ll18 U2,0" ltva!
1.",n?,/lnO "1I, ....",pU '~'.I''',•.'' 6'~'66 1:'1,7.16 1.10,917 ZU,O"

P,I,711,I,16 "',)~U,:M 131,11.16,761 6~,626 1,~,'~2 WIl,.l17 1119,4\:'1
It2.9111l ~fU,ltl2 n,l:l7·I,Im, ", 1110 19,6)) 19,t:I~)

117:'1,~Il(, 167,166 1,:'16,1,192 212 ~·I 1,2M 1,:'172
9.W,/lt:lll )17,:19) 1,Q<19.II~2 '" lin \,:'17\1 Z,IIIR

J4,1l1U lJ,t(;1 11'..\1111 17 • " "~,1,lInl 11,261 M,'RR \I .,
" ""1',171 241,1116 1,J'-I,.74 ". 71 ',12J l,5J:'i

'""4)11

(~f)NSlmlt:lll)N

~O (71l,,,hudI1l1l

~UI (JC11011l11Illil,til'R rnlltlrllolil'll

~U2 Ot>Il",rnl IInp:illC'('lirIFl (l(>r"'l\lclioll
~O) $pednlll:'uill c('>Il,'ucliun

WIIOU;"UI.F; AND rtF-TAli. TltAIH':
'I \\11ol...lolrad.
(lIS Ptlffl!etnn ~nd pe!ro[oum prot/uel" wholc,~1in$

'2 R.llllllrlldo
628 rolrol('uln IlJIti pt"11('I]aun, produeb, relliliJinll:

TItAN.~I·ORI'AIION, SlOltAGP: ANI)
COr.IMIJNI<:A 'I()/'l~

71 h"n'p"'hlt"n ur,.lu.
711 R"i1WllY hrm'llllll
717: R'"l" I'~"(l,,~('r h>l1l'llI'11
71) Wnkl' h""~l'c','

7J.t Air I",n'pnr'
719 $N\;"I" IIlli ..,1 h' hm"I".,t
71 ~Inr.t. "",1 ft"f.hOll,lnll:
nil $1'II/OI:n 111111 Will e1n'u,i"j(
7J C(lrnmUlllnUall

_______F.!!,!.L~J!l!!!.".!I'.!!?~________ Co!!'.! (I' '0(0) --
rsu: T"dUlI!')' ~ rroc~n C:~'O""f (1Itfr.') I)luff Guolhlf tJl~"r 1'01111

____________________~r~'!.""'"'.~.,' _""!f~llIr (l"IlIol>1) rrtmlum Ih'gulllr

I\I.F.CHucnv. <:I\S ANI) WAn':U H.n'~.4:'1l1 4.':0;4,4111 ,fO,~Il. II,IItl7 1,610
41 Kl.clrlrll,· l4,fl7!'1,O.' 4,ll47"ln7 6,1I!'!? t,';O?
"II lI1~rltidl)' $1;<'11'" .'h", IIt,,1 oIl.h(II'lll"" 14.fl7\,UMi ·1,9.J1.)U7 (;.ll~ 1 I ,flU?
"12 m"fhi"jly lli.'lihulj"n III ('(llI'UIIIN'

.u G", lind 11.11111

1\21 (",~ MlIlmlhchlrt 1I1111 'll.trihutic'll ,11Ii'1l1l)'

.y"""'-'
StelllU hellt "",II'0wor rIllnt,
\"lIln",or!« "mlrul'pl,r
WIII"lwmbllllll'"l'l'ly

w.;



App~ndlx TIl'" 11 (tenthIUcd)

FINANclNa, INSURANCE, REAL £STAn:

ANI> BUSINESS SERVICES
81 B.nklng lnflltutlon
11 Finano:llllintermfdiutn

13 InlunI"u
'4 Ruled"t.
~ Budn,.. urvh:••

COMMUNHY, SOCIAL AND l'ItRSONAL S&RVlC

91 publle .drnlnhtrallon .nd de~nlO

91 S.nU.ry lind .lmllllf urvlet.

91 EdlllclItlon uvle"
,.. Medlnl, dtnbl, olhllf h,.Uh and

votulnary (onletl

95 Oth.r ndlll lind nlated eommunlty nrvlee

96 ROC",ltlenlll aud cultural.'nle".

91 P,lwnallllld MUlohoI4 ..nlu'

91 Rubul'1IlIU lind hel,1I

99 1ntonl"lIel!1I1 ergll.nluUon. IJld oth.r

'dl'1ll-tunlorl.1 bodl..

1111 lIou~hold ..etof

NATURI! N.lu,. ""fOf

1991 (In 1988 Price.)

Yucl COlluampUon Cod if 'OliO)

Garollno (Ulen) DINel G",ollno Uluill Totlll

Pl'f!nllUnl Resular (ellon.) Preml....m Rogullir

4,421.770 1,554,'33 1,800,031 l,t!!!! SO, 7,137 '.897

1,7.5,167 613,453 ),471,191 'SO '99 1,855 3,905

418,405 '47,067 831,)11 ,.. .. .., 9J'
19S,HI, tOJ,761 587,117 '" " <OJ 'SO

519."U1l 186,018 t,OSl,8U 'SO " ", t,t84

1,4.)5,650 504,614 1,855,883 ". ,,, 1,349 J,111

46,981,UO 16,513,631 J1.0?-4,4'4 11,888 5,365 30.50S 58,758

40.1]0,.184 14,140,776 17,616,.]55 it,S'>9 4,594 11,719 U,911

389,038 136,74.5 77l,898 '" " '" 870

6JS,t1S 22J,143 1,16J,430 ,.. 7J I,Ol9 ....11

PSIC Inl1u~lry & Protell

5.716.591

J55,.28,611

2,012,868

114,9110353

1,'-10,792

121,60.

2,190

173,152 '".0,~85

6,111

IS'

9,555

21J,910 I
TOTAL

NolO: I'SIC 14 4-113 ~olipe 6. c1ieulc~ \\,C{o ~ctlyl

Cost. d ~ Td"oawhtl'\Ill1'$Cl:):
1. I'lcmi<llD Ou 0.891
J. D10101 l1'fJl'llOD) 1.'06

3. RcA"!u~ 059'

l'\Id lo:{,ll1\1ll1.Lioo. cult:
I. l'u,l c"DNDlf'lha ~ c".v""l1,.., (by 1)11" uCl\Illl

J. FuIl1 e=.>tl,'CI is e'Cl.,.Il'd tnd IIUo<l\od '''''Ill aU ,o(\"n
3. A 90« uljuJ\al<d U Il'l,liodlo l'uc\ cUlmlllJl~ion.

4. C"fl<ll\lel~CiIlI'Cl:ldl<lllbprovi~byWl:lOBl.vl

~

1. l'rUlIl your rue! c(I)$lIll1>tlUll COO1l\llllh"ClJ D:<!lU AI'I'rodix Tabl

2. F(IJ ~_IO\h\ .. nNWe tI"l '{l% Ull d'p:rOlJ)~IOlI)'Pt t»d \he Ht:l.

3. C'.IV"" di"c\ rt.nllIt«'l II> ,I(I1II,\1.11. su AVII<:Udi.ll Ttblt 11.
-4. b,.ll \he RId c,....~,~>ll,""""Iu 1D \hO TOTM.l1>WI.
J. Mu\l.~'ly lb.'rtto.l vlIluu witb III ~.·h..l.tli\l!\lll"'" tllbe ,W,
6 Couvatdi...dlh.,\lllcnh,,..n..,M. S,o-'l~"MIUc·r.bl.l1.

1. Uu \II~ e"ot ot~u rd,.....huoo. v_luu &I'O"'C II> (fIII(IUl .. r•• I

1,110,611,1.20 .6..1,01.),151 9~1~!3,'-!~ 6J8,.92 __15IMl~_ 815,'67 !&~~.65
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Apl'C'ndh: TR~_I_t J2., (C"l'n!lnurd)
1995 _

r.'HC '"d.,.lry & rrl'HtU
__. ~)!_!1 c~!!I.I!!P.!.!~ ~.UtJlW_

(I",,,II"C' (IUtn) I)lntl (:l\lI'<)llneo Illn('! Tohll
l'rtlldum Thll.ulllr (f,lIl1on~) Prtnllunl Rfl:ub.r

AWU<.:U1;llll(l<:, l"OIu~"l'n\' ANI> rlSlllmv
II A«rlrullu",' ttor'- rfodurUon
'II l'IIIIY 1'Il'II"cti1'l1
111 ~"1'1Il Ilrl"lllOlic'"
In Vl'l!-tlnlo1'lI'I,,,hw1ie.u
1.4 l'Julb nnd 111111 (c>:\dll,rillf! ('1"1('11"0 Illl'IllI<:Iion

11.1 C(loC(llIUII,n"lutli"n inellJlliny. r.oplll mnkillll.

l11'i S"f'1''''Il11<l I'IO'llictiou
t 17 TolPot:{'f1 J",,,hu,lillll

1111 HIot! ('''I'' I"",l""lif'll
II? AflJi. <',,'.'" l'w,hll'II,'n
11 1,ll'I'd(>("k. p.ullr)' 0/\ 0111.., IInlnu.1 "ro!Jurh

11.1 !.iV(l"lI ....·k IIlul 1i\",look l'II"JlI~11

112 r"l~hy IImll','ultty p",dllob
129 Rllilil1R ur ('lhu nnimnh, ille! th~ir Im',IU(,lI~

IJ AlI.rI(uUlInolll'n'IUt
1'0 Altlie,IIIUllll ~OI\;CC'

14 flhhny
I" 1 OcOll11 (Orr·,h(ll'O) Inrl c(lII1lal r~hjn8

U2 lllll\l,f! rhhillp:
1.1] Opol"lllil'lllllrn.h rill In.
1<19 0111"'1 li.lullY Ilrli';lil'l~

U flon'lr,o
'~I 1"'P;t;n~fll'~lnlj"Il'

D9 Olhrr !l.re,"Y Ildi\';lj~1

16 lIu"lInlt, fJ'1llrr1nM: _nd 1'.11"" "l'trJItlf\n
lem 111I"1i1l~ ll'ftrrhlll: IIl1d 1111"'0 .'1""111;1'11

MININ(: ANI) QIIARRrlN(;
ZI M,'"l11o: orr mlnlnlt
Zil lllllrll'lomilli"p.
21 Z f.,Jlhtt 1'I~lIillu, mol,,1 010 mining
211 1~(lJ'1'01 (110 millil'''-
21<1 Ni\kl'l(lIl'Illli"i,,1t
21.' \ 'h"'lUilll NO lIlil\itlll:
21~ 11ll111"" lI1inil'll-
219 ~llhN 1""0 1ll..1lll "1(1 mllllll$l
.u Non'mtl/dllt nllnlnR lind qlllllf)"lnl

n I Clllll minin~
222 Cludo potl\,ItUIn nnd nIIlurlll {1M (lJ(I'I.'I:ltiun

Mil pfQ<!lIcrillU
22' SltlM, Ilnnllyin". clny lind null pil.
229 Olllt'. m.u·mchdli., rni"i"", /I'lll (lIli1llyir~

Z.,t1f1,~(l1

2,Jtll,~\l1

l,~'~,Il01

l,!i''',OO7

97..

61,UI,11111

61,241,7011

2,11611

2,0611

t,~.fJ

1,~.fJ

91,lU

91,215

9~,ln(;

9!i,flU



App.",1b: Tabl~ t~. (c..'d!lluod)
n~5

COli (I' '(HI01_

Vltr.1
PSIC I"dust? 4 Proct..

I'ud COllululptlon

GlUollno (llltr~) VI.n1 Gluol!n,

PrtJUlunI Regulllr (l,,"on.) Prtmlum Regular
Total

MANUFACTtJRlNG
31 MllJ'lufacture of food, beWregll and tobacco

311-)12 Foodl\llUlu(ao!uring
313 DllVOIllB" nUI.nlll'llotw1ng
) 14 Tolll'cco 11Iann(l:Ichuing

.u T,xtlle, l¥'urln& appartl an6 IUlher

Indlll"lriu

321 To;'(liIo manufactuJins
)22 Weari.ogBpp~1

323-324 Manuftlotw"e ofl~thGt IUld leather Vl"odUOb

33 MllDufflc:ture ohi'l)l)lf and 1l"O'Od producb:

Including fumlturn and nnurn

33 I Manul'll~IIJ-e ofwood and wood ptoduct:l

332 Mwtuf~,ue Bud re,pair of furniture

34 Manufacture.r pIlper and pllper produd;

prl.Unland publlshlnlt

341 MlltlufactU1'C of paper tu\d utliod producQ:

3.42 Printing. VublUhil\& and Illliod iIId~ltiel

35 Manur"durt.r cheMIc-Is and chrmlcill

produds, p'lrol'um, cOlli, rubber and

plll'lll: product.

351,352 Manufe,ctwe ofchoJnicals lll1d pIlUlio products

AND 356
353) PelIOleum rolinorio.
354) Manufacturo OfnWCo!lanooU1 producb of

pctrolewn and 008l.

355 Rubbof producb
36 Mll,nuhu:1urt.r JIOlt-m.llllllc .... In.nal

produch

361 Mll,nut\wtwc ofpottct'y, I'hina and oaltlllll1~O

362 Manu!'a«llIt ofgl"n and g1UI products

363 Manutactw"c of CClllOllt

369 MBnufaeture ofolher non-motlllio nlineral

products

37 B.Jic ITItbllndustri..

37{ Iron lll1d lteel bluio ind\1.1lriM

372 Nop-fClTn~ rnelB.l buic indU1triO'

38 MamufactuT1l or r..briellt,d tn.tal products,

tn..ehlnrrlll~ lind tllulpl1l-tnt

3tH Mnnul'aotllJe oflabriClltlld matal vrodUOb

3132 M",nuf.ohu-<l nl'lIlt1chinclIY t»l«lpl oloct:lloal

383 },{alluMIU'C "f eleotrical nlll.ohiMI)'. oto.

3S4 MIloUUf"'I'tIU'C oftrlll\!POlt Cl\juipmollt

38S Manufllotul'll ofrrofclliollallll1d 10ionlillo "lid

Illc&SIlJUlS Md controlling oqulpfllllnt

386 ManufllCtllHI lind rellair ofmotll\ t\mutl.lres
and f~'{lurO$

39 Olh.r mllonurllcturtng Indu.trlu

390 Olher 1IU111u(nciming indll'ltli03
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Appt'nll!x Ta.!!...Ie:J!_(eonU~ued) 1995
COlt (I' '000)

Vlenl
rSlc Indulll')' " PrvCfll

Fue-l Conlunlptlon __._~ _

ORsolln. (liten> I)le..' OllsoUn.

Prendum Rc-.culRr ((.lIon,) Prtmlum Itclular
Tobl

FINANCING, INSURANCE, REAL ESTATE

AND BUSINE.<;,s SERVICES

81 nuking In.tltutlon
82 FIl\llnd.J !ntermedlartn

lIJ Inillranet
84 Rul ••bt.

85 BUllne.. 'ertlen

GOMMUNrrv, SOCIAL AND PERSON,\LSERVIC

91 pu"I" admlnblnllon lind dofen..

91 SlInllllry lind ,'mll., u"leu

9,} &ducatlon lovlt"
94 Medle.l, dontlll, othtr huteh lind

'Veltrlnllry ,crvlCt.

'5 OHler ,ocl.1 .nd rel.t.d tOnUllUnlty fel"Vlce

9'6 Ret,tlIUonal Rnd "ultul"lIlnnltel

97 Perfona) Inol hOluehold ,cl"\'letl

" Re.tlIUT1Inu: and hoteb

99 International o"llnluUon. lad oth.,

extra-territorial bodl..

IIIl lIo...lI.old neeo,

NAllJRll Nalu~ uclor

TOTAl,

Note: PSIC,4 .l71J jtMolioe &.diad~~wc«:dirocl1yl

Coli of,r;u r-cloawllliw (Pitila:):
1, 1'rIlt:l>ltlmOn oan
1. DluO-l (1'1K"U~ U%
), R0,'tUI"-AU 0.'9$

}'\l.!lofllltlJ.lI,lloo ~,,~:

l. F\l<1 ~OUJUlUIotl<ll1 ~ ""JIIl\vtou (by tY!'0 "rl\leU
1. Fuel ~~,'tl II ~"1l,1\IlId tud .Ull~.\.dlall" aU n~1,••

3. A 9Q% .<!i\lrtlntl( 1I'n>liodtu l\l~1 C<llllUl~Jlloo.

4. Cllt!. II l\l~1 rd\lrrnlI.li<lll -per ,ltlJoo b 11C1l~1de<t by WIIO awl

~

1. FrOOly"ura.~I~~Jti<lll.~out".llali(lllhm AJ:lI,<lIdix1lbl

2. F01 ,luullne. UNnIC t1IIt '0% lie <lpr<:lnhAlll)'P(' and lbo Iell

3. Coovcrt djcs<t &urn lit"" to Killllll1. Su Appe:tldlJl TI\>I.17.

4. Il(lU11ht l\lc.i ~"'""'lt'tillD ~tJue~ In \he TOTAl. fOWII.

S. "rolliply Ib, tutti vllues wilb \be scdunJ ,ulibul!llIllllht~

6. Cwvcrtdies<tAoml~U'JIo,..Urllll. Sec AwmdiJI TfIltlc17.

7. tJ.c the ~u,,- <:l~ r-clOllWltll<lll VlI1ucs above 1<1 ~<lP~JUlc C.... ,

t1.o!I.'H... -.!6.J,l)J~,.lS1 ~~!M!L.. 6J~.491 ~i!L__ 81~"67_._ ~176
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Ap"".nll ..bho 1.\

(X);"I r ()Ji ..:N(lINF. MOmY'CA liON "Nll (:/\ l'A1,V TIt: CONVF,R I t;R: fIl1UrfINF.'i

I#ofM"fl\f'V."lrl", <:od of Mocllf1oth>n No. (lr M"lnr "''''«t. ('e.t (If (:.tlil)11c Conn,trr

1t",!ulrt".II:".ln_ ,__~_,. __~_,{t:~~l__.__._ R_/fulrhIR CIlIll1)1k C(l",vf1'11'f' ..____.____It:!.O..!>_____._

I'~m: •.,ltu",,,,.to PrOf..u Medll1t"I"," ,...Jt~!' "01 _.!.!,~--
__J.~!~__ ,.n

lUll un 199~ (:...fl'flrl !II prtt. .... un t,,~ (:..,,...t ItlPr~ If'!!

A{:mCHI,lllnv., I'ORY.'I'«Y ANO n'lllt:RY 4,UJ ~."8J ~.l" 11,411 1I,?Ill 9,04 11.1~4 7,11.\ un 9,J.' l!'1,4fI11 ",111 n,u, 4%,OJl

II A l/.,k,,1.o,.I""01'" productlQn I,UI t,ttll 1,IUIt 1,11117 1,U, 1,914 1,1" 1,1191 ',lIJO 1,1114 6.161 1,99111 UI1 ",tH

"' r.l~y F'"t\lll:1ion 11 "
, l.' 21 17 " 17 " " " " n 1l

III <"(\OlI'rQlluetion " " " " S? " " " '.1 " 1.'1 19.' '" 19.

"' Vq;Jiel~hl., prothletion 0 0 0 0 0 0 0 0 0 0 I , , ,
111 fIlii" Inri null (~lIdhlROOQ(Inut) 1,,001I('1;('n "" "" '" ". '" 51' '" '" ~H '" l,ln2 2,)81) l,R()(i 2,"26

'" ('('com,t piOOllctJ'Oll indlloinll (l¢pT~,m~l:illp. '" '" '" )1,1 '" '" '" 1Il 20~ 20' 10' '0' '70 'OR

'" ~lIW'l(,"'C l'fO""ctlon ~I)I ", '" 1,011 ,"I liOn '" '" (6) 6~1 2,211 ',11911 2,191 2,9,\3

'" Tob'ooo I"('IolI('1i"n

IIR rlhCl(''''I''llrl"III,tl('lll

'" "a,i '.fl'I" flfn'\llltion ~11 1I1 200 ~·O ," )1" "', '" )~.~ m 1,217 1,~~3 1.1101 1,'11

" 1,,,,...1..-.:'11, "-"Ifry' IInll oth", IInl"I~1 prMh,,"1 '~1 ~16
"'~

1,19. 1,121 '" 1,060 81~ .., ", 1,1'0 J,6I' !.7ll11' J,1.4

"' U\'C\lhlil ~r"lliv('t\ttlclo: 1'lII<111th PH III 11.1 )loI 'RO 129 '" l16 '" ll6 101.\ 9~1 "0 ",
III I'\lIIl',y .ru11101dhy J',n,luctl ~~II '" :m '" 1l)1 "'II 101 ~'19 f>2/i '10 2,tH 1,1)(> 7,OM 2,1111

129 lhiling flf nlht'l' ~,l!lI1llt, Indll<linjlililcil PWdlld.1

IJ I\kTlnItt\lt'" 1ff'V,"' !2~ I~" 1U '" '" l6.' ,to 26' 1~1 2~0 ." 1,101 '" I,ll'

'" I\piwllunl.avioe. 2n '" '62 JR6 '" '" )\, llil m 2~0 '" 1,101 IIJ2 1,118

.. HdM",

'" (>o:oon (t>rr'lhr:>re) 'n,1 or:>lulal fiIW"R

'62 'n\~nd fi,hi1l$l
IH 1.Jfl""ltitlll (lrl'i.h 1\1111',,, f)t1~ fhhl'l"y _r;ti\'ill ...

" "et"f'.lr1 ..,OI~ J,'96 J,610 6,914 ',IlJ) ';,J~I ',07' ",j;1I0 6,017 ',C81) IMU 2',4.11 1",.J l',O~'

," 1,!'AA;llIl of'C'llljont .t,02~ ),696 ),62(1 (.,92~ 11M3 6.J~1l 11,019 ~,~1I0 M·l1 l>.oUlQ 1~,~lI" 2(';,.1)1 19.911) 29N6

IS? Ollt" fl'le'ltry Itnvi!iM

" IlulIlInlo fTtlrplfllllnd a"m, 0pKtllfcn

'00 lhmtin!f,U_rpioR 'nd Ilimo opcutit>n

MINING /\I'll) QIIARRYING 2Un 21,"70 2U7l J',040 41,""0 37,616 4I,J'S 2~,)1l/; J~,7"" J8,978 11,181 1~',"15 111,Z~. 17,Ul1

11 M,h1l11( 0... mlnh,,; ~,3U !I,on 4,998 9,1211 l1,OI~ 11.718 11,151 (';,U7 un 11,976 10,60' "',142 27,400 40,tlt

III (](l!tl 01<:1 nli"il,ll' 3M9 1,5116 M;l4 6,H) 1,1% 6,110 7,RR1 -\419 ~.1I/i9 (I,H6 1'I.m 25,(.~ 19,)01 2Il,ol1)

1Il (.Ilk"" t'fodn'l'llI~,.] Olf! n,ininR

2n (;01'11<'1 Ole lnini~

'" tlkJ0:4 ('Il'Iminillll '" '19 '" 1.~11 \,IlClj 1.~25 1,1111 1,02t> 1.;15(; 1,4(,!i )J1I9 ~,926 4,4110 M59

'I> l'hu'",i'''OIl'llnillil\ll.
(,10 '<9 ('0.11 1.1~2 1..111 1.1 \1 1,01111 "0 1,(IlI2 1,1~9 1,m 'l,lIH '.~II ',191

'" hUH "1<:1111111111/1

119 ()Ih... 10•• '1 nl'1l~\III(1ll1i"h\1I
, , , , 1 , , , l , Il " " 16

l1. Nil_ ""!"nk' ",Inlnll """ '1\l~IIJI"1I 1',Jn II;,IIIIJ 16061:1 29,IIU J(;,~2~ lll"nll ",U2 10,14' n,H' ,10,n{ll ",~lIl) nO,17J 'Cl,'~. UU,U

l1l ('Mt'nilll"R 2,1110 2,7ot1 2,1H ~,M7 !>,"'C,l ",719 6,075 \10Q ".,tIlo uol! 10,1111 19,6111 1ot,1I)! 11,919

m (:t",l" ~1f\1""11 M"I fllllnllll'" c:"Cl,lo'ltiroll

IlUlpwtlucril'1' n,f.111 II,lot,1 11,1!>1 n1H 2ii,lII6 )1,06<' 27,116 1",~1I·1 20.0;16 21.11(,2 M,m> 1I1,~10 ('.('>,20' 91,IIM

223 $tOIl'; qIlIllIY;Illl', d"y ."d nlHl pit~ 1,f.''l2 I,M2 1,610 1.911 ),S6' 1,IIH J,63(i I,o/>!t 2.611(, 2.m MOl 11,7"2 II,Rn 1:\,128

_.BJ_. (>til" n(tlI''"ct~lIit !Ilillillg ,11<1. '1U!I.!!'l'!UR \19 1M '" '" '" l09 J85 '" '" JIO OR' I,N' '" 1,'90
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"e( M..orV.~. <:od of M..tllbUo'lll N"ofMotorV.bkk. Co:It 01 ClIlalytk <:-vertN

R.qulrllll Englnt (1"0001 R~lrlrJJtC'..-Qt,1k (:OIllVKt.... (P'O(}O)

p.ste hululb} &. Prooe-II MlHUlkatkn .-l!!L.. .'91 -.!!!L- 1988 .,91

,,.S Inl 1,,:5 C"-",,nt 88 ptke 1'" "" 1995 CUtTtm 11 prluo I"S

FINANCIN~INSURANCE, REAL ESTATE

AND BUSINISS SERVICES 1,2.09 1,514 1,.195 3,81" J,ln 1,'OS 3,114 1.,5" 1.,478 2,456 1,0181 10,831 1,138 19,991

II Bad.fnJt ItutltuUo.- m ." ,,, ...', 1,199 J.Ol1 1,218 1,013 '" ." 3,34' .,173 3,131 4,339

II JInllQdJll blt..._d.brit. ,.. '" '" '" '" '" ", '" '" '" ... 1,014 77< 1,040

" 1a••~ ." 101 "
.., n. '"

,,,, 171 ... '" '" ,U '" '>I.. RNlc:mtl '" III 161 '55 '" '" 37J 301 '" '" I,Ot6 ',2" '80 1.316

" BUftn.n .tn'k-. 717 ... ,,, 1,133 .,0" ... t,011 OJ, .., 197 1,755 3,515 1,'57 3,569

COMMUNITY, SOCIAL AND PERSONAl.

SERVICES 14,70.. 10,684 9,954 15,191 lJ,115 11,381 ll,:US 16,715 1',S?9 16,571 SS,16( 71,'" "'...., 14,101

.. Pu"lk dmlNrtratkIa lmd Mf._... 11,.86 8,,4U 7,861 19,76. .1,308 14,"0 11,542 13,111 1),1-41 13,270 U,3" 57,ln U,7S3 59,416

" s.anH::vy lUld.!.alUaI" ""Je..

" Edkathtt tnk9. ." 133 123 '" '" '" 21' m "' '16 '" .., n, .61

.. M~ tktIW, .......odlb
~d vtt0riJuu7 .cnln. Jt7 '" ". '" m '" '" '" '" ", 1,219 J,555 1,176 I,S19

.. Otfln .odII1lU'ld rdat-d toam1UGtly «nk'lll

" RKf'N~ UIod~"rvI~.

" p~ lUI. bout.boId .t1'V~... R.marantl ....d hoC.1t.. Inttt1la&lUI..-p_11l'don nd otblr

ni.-.tCl1'ftwbJ k4JM 2,701 .,'11 1,111 4,6.57 4,ISS 3,189 3,9~2 .l,003 1,7S4 2,734 ',9:t.l 11,.69 ',100 12,239

'UI Ilouc:bold .ector U",U" 181,t30 279,117 S06,I16 'I.l,O~' "1.5,101 622,864 )25,3"5 410,591 437,486 J,01~,03S 1,79.,S34 1,356,714 1,958,B45

NATURE Nlltun.\!Idtc'

TOTAL 4",187 ~5J,176 451,091 80M73 "',696 78&,852 N#IHHIHHN 517,30J '90,'0' 7""'07 1,741,359 3,OJ',695 I,li1,"7 3,.lU,""

Cor<fIutollon tI....moditKllJon fJ>lI nl.lb* tMVtlW colt: 1'......",,,;, tlrfWll\endlTlOtN Vfltk""xc~lclo

I. A~\IIt..t ,uto<a1 oottl'ilKJtion bJ...l (Ill NllOlllliUll1Xlll: IIJ" c"""""1Jrlioo (wlllcl..-I,1tif;l>u) ....... UtNl" IIdtfTtlinl1,l-. /I<>. tI n><>l.OI" veld'ln rfVlrlnI qiJ.. moditl<ltiM on4~eo.ly cltalyli; t"".....tu p<r t«IN.

1l>tllO»fll><rtlV<iMd.. iIl19\l$"'fJflnt ......moditl....l"" -"'O-" .... tI.IIl.l)1ic CMWf1__ ~\1I1...tlw~II""'olJ1O"th ..... f'r<>m, 19nt" 1992.

1. Tho tolot 11<1. tI~lIIl ...edvdlklcJ~""''''I'I'<><liflCJll:il>l\",,",b.-l''''1he ..fUltl>Il<m1hot ooI)' .....lcl.. lIlOf'l14_td l...... \hon 1984 .... cqJippedwllbthc~~nl......

mvlltm~ tlwbklMth>l nMd cotal)1lc ffl>Wl1<t 1.1>.tcd l>IIlhttolol n<>. tlr,.JIt«c<I .....llnl>-runwhleIM~~ "-1ri<ydllfN 1988#. 1991.

$. AIUlp"c...-. i4iu_t ....... 'C'Plio!tothcn<>. tI,..,.l"mrnot«vol\lc\a:"""b....~ <t>rIV'\I1<t.

4. C¢'Ctp<rvelllde:(WI10Bnv\l~Sutl>fSl\llb'A.""'pt
.. 199$)

.. 8 ..011 "" tM tqlM tithe Tcdonl<t.l Wldi", 01.... on ct.e ll«M"",.~c ","".0<1 tithe f'lW«>ut <>t~" O_line,lh< f'(Iol rl pl<>diflcoti"" to f7,4'O (ll'9Jl. ..rule II.. eoft <{Ih. <oIob'ti< e",W<f\U ..«>nli,'1 1<, lb. Ur"""".,,,,,~""

8I1rtorSt>.<~<>td><W....1d Bri.1s S $OO{l9ll2)"ktl S 2} oar-tr <'{l<nlllir\g o:<peI."
b. Todd!lIl,f.,..I98,-S19ll2:
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P,'IIt: hlitUltry &.r~••

If nf MMw V."kkor

R''IUklll~F.nRIM
Ml>tll!lNl1lon

1"" 1"2 1"5

(:0" of MollllkolttDn No. of MMqr \'..hk"'~ C~t ~{:.taI)1k (:onT«1K

._. -'!'.:..O!9L___ R"qulrhl~(:.m1Jtk: (:OtO'r1'ftn ---..-.1"·1;",,'2' _
"118 1992 1".5 nSII ."1

---- COfTtnt 9' ,rln- ---- UP 1"1 19'.5 ---- (:.rnnt __~_prkt I"S

T" ....."11'...." of "'l'~;,"" I'..;dl .....'>ntr..t... ",."n·
uu:

-'·'IWi\~_·pm.

--~J?rjW---P~I~I

W1'lr""",,"l'''''''J'4,: (1'lr......orvl('f
l\>ft~ ~ 1()Il I?~.·,OO

1\>\>l~116\) ,\,1>1_111l1

199.1-111> I'
I\>Y1·U91l 1991"U9,~

L r....1- M.tIIn..lI...
1'" M1",.to I ...~R ."" lV\>l'
un-
'111~;~r.nr" f' '.'''7,1'

'"it
'."'0 ·",lR611'

(I]VliiiIrn,

InS:
.....!l.~, • r ',.tn,eft

(iu.lliil0i)

"'l:

.""
_"_71~{{f~~\l

-P"OI

1710.41

1.174

uu
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19U
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Allp('ntlh TAhir 15

VAL\J1r.S (W MOnll,(i; I & M, Jrtry,1, rU~lr()I{Mtll,t\TI()N, CAT(\J,\'TIC CuNVIr:RTF.R ANI> F.NGINF.

M()I>llrICATION: PllIl,IPPINf.S

~__.._..__ .._____)~2.H9~!~!!!.Dtc.~.~2._..___..____.... 1995

'" ........__._._._._••_._.••.___.•.• _5_~!1.:!.~ .I..~~~~~~).._,._..__... _..0.__••,._••••_ ~'.= ==·=·~.·.~~~~.~·==..,,~~~!~,1!:·~§9)~~_-~·_=~~-:::.~.-~·.~.~..==:
)':-11<: lndmh')' Sc l'rcH'co" 11l'llltrtltlll I'm_I ('lIbl)'lIc F.nRlnt TotAl In'llll'dintl I'nrl ('1\11\1)11(- F,nRhtt l'nhlt

lind Maillt, Rtf. ConY, Mmlll'n eu~t lind t\blllt, ltd. Conv. MCllllrn {"n,t

AWU., yony'STHV & IQSlIImV ~.(,O,l 1~8.t61 M,2t? 11,920 ZI.4,901 R,J90 121.1:('1.1 41.0.18 1t,7~4 184,387

1\ AKrlt:ult"rtll cror' Ilrutlmtion 1,143 13,331 7,')98 1,431 14,9SJ 1,714 1.),!:;4" R,UI 2,299 2~,67R

III l'1I1.,y Jlmd~lcliun \11 IIi 70 21 220 \9 119 72 20 2'0

112 elJnl rrodUt:liOI\ 2R 322 Jln ~9 60\ 4\ ;126 196 ~, 618

113 Vcp,cl ...Ne rruductinll 0 \ I 0 3 \ 1 0 3

IH 1-"l\lih lind nlll~ (exolmlhlft Cllconut) Ilrollnctinn .141 3,991 2,.'\119 72. 7,4"1 ~1I 4.(l46 2,.26 687 1,669

"' <;oconUlllf()lllIction Indllding COllf:'l-Ill:lking. 12' 1.4% 119,1 272 1.,189 191 I,SI4 9(1i 2S7 2870

116 $\lp.~rcllno prol!tlclion '14 4,849 2,1198 'il 9,042 620 4,908 2,943 R~3 9,303

117 TohllcQo production

118 Fiber CUJl1I production

119 ApoJl. crop' production nz 2,598 1,553 <72 4,M5 332 7.,630 1,577 "6 4,98~

II J,In"lock, prlllitry "nd olhl'r Itnlnlll product. 511 6,169 3.M1 1,121 IJ,S04 788 6.M4 3,744 1,060 11,836

121 Li~loclc: /Inri livclIloclc: productlf 136 1,591 951 289 2,961 203 1,611 966 273 3,053

122 Poullry lind poultry prmluc" 39\ 4,578 2.136 IIJ2 8,5:\6 '85 4,633 2,718 7R7 8,783

129 H.i.lnR of ()lher l'In"nnlll, illchltlin~ Iheir producl~

13 ARticullu",1 n'rvlr.rt IS7 1,841 1,101 3.15 3,435 235 1."6-1 1,118 316 3,~34

1]0 AVJiellllut:l1 ~ervlcet IH 1,1142 1,101 :\,'\5 3,435 2J~ 1.11(,·' l,llR 316 3.5H

l' Irl~hl'ry
9S,f1Ui 9~,816 7(1,662 10,661:

1'1 OCCltll (I)fr·~hnrc) II.nll cn;\~I~l fiMhinl\

HZ Inl...nd n~hil1S

14:\ Opcrll.1lrm of fi1h f.m~'

1<9 Olhtf fi~h(,l)' II.eIMtlc~

15 I'urnlry 3,776 40,941 26,,131 R,OJ) 79,183 5,652 29.891 19,O!6 R,079 71,677

1'1 I/lp.P;Il~ operatillm 3,776 40,942 26,431 8,n.n 79,183 ~,6S1 29,H91 29,O~6 8,079 72.671

1'9 Olher fon;~lry lIelivilie,

16 I!nntlng, IClilpplnR Iln~1 Rllmr oJll'rlltion

160 ITunlillp'~ lf~Pfling lind gnmo OPOtlllioll

MINING AND QUARRYING 1:1:.34R 24fj,~2J 15r.,4IS 47.~40 472,fl16 :'\3,·.·17 390,494 174,511 48,365 646,817

21 M('tnllle OJt' "'Inlnit ~,17f1 M,164 36,2·12 II,nt5 109,2(10 7,75(1 87,~69 40,189 11,153 146.661

211 Ol1lcllllomllline. :l,('6:'l "1),l)9~ 2:'i,6Sll 7,7')(; 71,205 ~,4I1S U,81~ 28,41:\ 7,887 8'.'99

212 Olhe, prednl\,' melnl UTe mIning
:-0,6017 30,('0$7

7.13 (~IIPrtr ortllt\inill~

21< Nida'l me mining "7 9,Z96 S,n6 1,ROI I7,A70 1.167 6."9 I,R21 9.6<7

21' Chromjte oro minjnp, 663 1,331 4.61.1 1,411 U,(H9 993 7,234 5,191 t,438 l4,g5~

21(, h'lI1 ololllillillR
5,RH :1,874

219 Other h~"o \Ill'lnl ~Ile miulnR
, 4J 2\ 7 76 5 " 7 .'.

22 NUll Inrlllllk mlnlnR .nll Illlllrr)'lnR 11,170 IR9,7~9 UB,I73 36,Sl~ 3l\3,fj26 2~,697 .'\Ol,9z,1 tH..U3 37.212 $00,166

7.7.1 CIl/lIIIlIII;I1(1. VW:l 311,97B 19,(,111 :'1,%.'\ :'19,35·' .t,I'>~ 1~],2(,tl 21,Qi.9 (,,07~ tR.l,·IM

'1.2 t'fm10Il('lrnIcIl1ll :mtlnnlm"l P.M explllrlllinn
,R,72;li l·t.RIII H,S4.\

1I11l111111Chll.:tiull 1].5Uo I.'R.i.SJ R1,~7() 7.('tf:.16 Ui4.95() l,~11 91,1136 21,1)(, 121,SI.\
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1991~rtnt Prices) 1995
Cost (P'OOO) CO!it(P·~_ ..

PSIC Industry & Process hupectJon ~Fu~1 Catalytic Engine Tab" Inspection Fllel Catalytic Ehelne Total
lind Malnl. Ref, COIlV. Modlrn C",t and l\hlnt. Ref. Conv. Modlrn Cost

223 Slone, qUArJ)'in& clay and sand pits 1,678 18,~68 11,742 3,569 31,156 266 110,844 13,128 3,636 121,874
229 Olher non-meta1lic rnlning and quanying 178 1,968 1,243 378 3,166 15,002 1,390 385 16,777

l\fANUFACTURING 91,4.52 1,187,197 640,083 194,545 2,113,278 162,139 3,162,699 732,155 201,830 4,158,924
31 Mantlf.duN! or food, bever1ll80 and tobacco 45,726 593,599 320,041 91,273 1,056,639 68,.06 1,.581,350 366,128 100,915 1,116,829

311~312 Foodnuntlfacturing 39,263 515,925 274,806 83,524 913,519 58,763 805,406 314,968 86,719 1,265,917

313 B~go manufllcturing 5,167 59,381 36,161 10,991 111,100 7,733 719,789 40,625 11,242 779,388
314 Tobacco manufacturing 1,296 18,292 9,074 2,758 31,421 1,940 56,155 10,534 2,894 71,523

32 Manufacture or tertlle, wearing apparel and
leather Industrlel 6,648 86,591 46,528 14,142 153,914 9,949 118,895 53,154 14,677 306,776

321 Textile manufactw:ing 4,335 55,371 30,342 9,222 99,210 6,488 118,444 34,611 9,547 169,093
322 Wearing apparc! 1,953 26,195 13,671 4,155 45,915 2,923 72,252 15,724 4,329 91,228

323~324 MmufaclW"CI ofloather and lealher products 319 ~,031 2,515 764 8,669 '38 38,200 2,91' 801 42,454
33 l\lanuructure or wood and wood producb

Including fumltutu and Oxtures 21,355 271,730 149,463 45,417 493,915 31,960 727,702 171,014 47,135 917,811
331 l\fMlufaclure of \WOd and wood prodUCla 19,835 2~7,461 138,826 42,194 H8,317 19,61:16 37S,459 158,791 43,769 610,705
332 MAAufaclurc and f\1P.Ir of fumilure 1,520 20,269 10,637 3,233 35,6~8 2,174 349,243 J2,222 3,366 367,10'
34 Manufllcture of paper _nd paper prodUcts;

printing and publishing 4,864 60,03J 34,046 10,348 109,191 7,280 109,212 38,646 10,670 16!li,808
341 M.nufaoture of pip« and allied produots 3,108 36,570 21,750 6,611 68,038 4,651 71,564 24,513 6,718 107,506
342 Printing, publishing and allied industriC$ 1,1" 23,463 12,297 3,737 41,254 1.629 37,648 14,133 3,892 58,302
35 ManufacWrt or chememlcats. and Chemical

products, petroleum, coal. rubber and plastic
produtl$ 9,362 122,771 65,.526 19,916 211,575 14,012 321,489 75,081 20,689 432,176

351,H2 Manufaoturc of chormcab and plastio products 7,0" 92,392 49,521 15,051 164,040 10,589 170,503 56,699 15,625 253,417
&356 121,080
353) Petroleum rcfulorief 1,044 14,995 7,310 2,222 25,572 1.563 8,516 2,338 12,417
354) Manufacluro of mDocUallOOUl produCll of 24,906

pctrolewn and coal
355 Rubber products 1,242 15,384 8,69' 2,643 27,964 1,8'9 9,812 2,725 14,4'6
36 I\fanut'dure Or non-metallic mlnenl

products 7,963 90,833 55,737 16,940 111,473 11,918 121,9'92 37,730 10,457 181,097
361) l'I-hnufaoture of pollet}', china and oal1hcnWllfO 646 7,019 4,521 1,314 13,560 967 &3,409 5,032 1,39.5 90,803
362) ManufllclW"CI of gIMl .nd g.Ius prodUOlll 1,466 16,020 10,262 3,119 30,867 2,194 5,IR5 11,115 J,114 22,008
363) Manufllolw"O of oomont 2,722 29,444 19,054 ',791 57,011 4,014 12,171 21,243 .5,R88 43,376
3(9) Manufllolure of olhor non-mowUIl minoral 3,129 38,350 21,901 6,6.56 70,036 21.227 21,227

produot. 4,663
37 Ullsle metlll hldustrtes ~,302 S8,70% 37,109 H,279 111.391 7,935 8~,424 41,491 11,493 146,343

371) Iron and alec:! b:uic tlldu8ttlcs 4,210 46,658 29,465 8,955 89,288 6,301 47,496 32,948 9,126 89.288
372) __Non_~f~us metal bMii:l ind~,!i.e.!.... 1,092 )2,045. 7,6U 2,323 23,104 1,63.5 37!928 8,.543 ~~~7 23,104
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roSIe In\lll~try &; Pmc('.5~ In-errctlnn Furl Cnllll)'llc KIlRlnr Tolfti- In.pccllon }tllr! Cfttal)1lc F.nRlot' Totl'l'
IIml Malnt. H('r. COh\!. Modlrn Cost fInd Mnlnt. Ht'r. Cony. Modlrn Co,t

38 MllllUr"dllrf' (If rnhrlCII11'11 tnthl' rrClt'"t'h
mnrhlnrrln and t'l1"1rnlfnt 6,413 8·1,934 .U.9~~ 13,66.1 J,il),975 9.613 239.~41 Sl,~81 14,209 314,9!iO

381 M:mll(nclllro of fllhriC/lted mell,1 flrodl\!':lll 1,659 23,020 1t,60S 3,57.8 39,815 2,482 120,174 D,4:\4 3,694 1,l9,7M
JR2 MllllufllClurc o(mltchinery c:<ccp' e1Cl,llrilllll 1,174 15.653 R,7,I4 2."91 l1,Sn 1,7$(, 3S.9M 9,4]9 2,~99 49.7(,{)

:UI.l f', f~llufllcl ..rc or decldu,,1 mnchinery, ele. 2,175 2R,685 1',1.26 ·I,61.R ~(l.7U 3.2~6 n.564 11,-Hi2 4,RIlI 4R,092

3" /l.bnurllcillro ur ITllllJlport Clillipuu:nl I,:'tOR 16,2:52 9,1$01 2,7R2 29,<196 1,9~' 40..U2 Itl,39R ],1170 S$,5~R

~KS lvflln1lfllcfurc ofpwfeuilllUll Mill ~cicntlfiu lind 19,H6
'll(:n~lIrinR IIml c(lnlrollin~ t1luipmcnl fifi 76-1 45. 140 1,428 •• "7 14:\ 7~R

3Rfi Mnnur.,clure .ml feplllr llr mellli fumillll\".1\ 159
"lid fi.'(hlrell 42 55. 2901 •• .84 63 ~H 9' 49.1

3. OCher 11111Ouf'llduJhlR Imhl.lrlC'~ 691 9,736 4,H39 1,411 16,737 I,OH 1~,624 5,615 I,!'''''\ 2.1,811
:190 Other mtulIlfnclurinlt Induliliu 691 9,736 4,H.W 1,471 16,7.11 1,O3~ Is,624 5,615 1,54:\ 2.1,817

P.:1,Il:CTHICI"I'Y, GAS ANI) 'WATY.H .81 t~,5RI 6,R66 2,087 lS,!516 1,4611 60,310 ',602 2,110 71,"~1

41 Elrctrielty .74 15,498 6,RI6 2,011 25,360 1,4!'S 60,271 7,~52 1,096 71,376
41\ Electricity generlltion and diltribulion '74 15,498 6,SI6 2.072 25,.160 1,458 ~O,17S 7,552 2,ll96 41,283
4\2 Eleclricity di.lribulinn lu conlUnlerl ~O,O93 30,093
41 Gil' lind :'ItC'nm 3 39 13 7 72 5 3. 24 7 74
42\ On M.nllfllchlre Ind dt.lrlhu\ion through 11)'8lcml
422 ~tollm hCllllmd r')\-"'f plllni. ,

'9 2J 1 72 , 3' 24 7 74

43 WlltC'n-mrk. nnd supply 4 45 17 • 84 6 17 8 41
4]0 WIlIe1"wmkJI tITId ~\lpply 4 45 27 , 84 6 27 , 4\

(:()M~TnlICTI()N 14.996 190.138 1fI·I,%1 31,900 3011,992 22,4.t4 f;lREI'1 119,601 32.993 HRF.FI

'0 Cnn.CrucUnn l.t.996 190,138 J04,957 31.900 341,992 22 .....4 "REFI 119,601 32,993 HRF;Ft

SOl (;':'nC'rlll hlliltlillR OllmlrllOlitln 2,ROS 36,093 19,(,H 5,9t.R 6".501 4.199 I/REFI 22...26 6,IR.1 I/RJl..FI
:502 Oeonet"/ll eol1pJll«dll~ oOl\lllT1lclioll 11,111 1411,790 7R,022 n.71" 2SJ,67.l I~.(;IM 2.fJ.593 S8.852 24.5U .1B.64.1
SO) ~pcd"llr'\llc C<In'!lIcliun 1,04.1 11,256 1,301 2.219 2.1,81R 1,~61 1.H,~9,1 S,"122 2,1.Q(o 2H,17 1

\V!IOt.F.SA1.F,,, nv.TAII~ TItAUF. 2,ROI 32,ROI 19,605 S,Q59 61,165 4.192 $O,2RI 19,907 .!'.636 80,016
6\ \\'holC'uh: tnd. I,R19 11,'12J IZ,RO·I 3,Rn 39,94S 2,738 17,ORZ B,Utll 3,6'11 3(j,~01

G\8 I'ctr'lllCllmnnd flOlrolcmn rtfltJuolll. wh"lclllliIlF,
62 Hcblltutll" ?7l 11,378 ti.RlIl 2,Mi7 21,217 1.·t54 ~.1.199 6,9M 1.955 .$J,~t4

62K I'cfroleurn /lnd petrulellnl pltulucb, fel/lillng

THAMSI'OHTATH)N', NT()nA<:I~ANI>
CO,,\1MlINICJ\TI()NS RH,390 392,991 174,(,39 ;tl,079 7U9,096 1.1;0.203 1.337,023 20.\,013 !I.e-,7M 1,74(,.004

71 Trnl"portnUon "''''len HR,I37 390,037 In,R7J ~2,5,U 703,590 149,325 1,330,4-n 201.221 55,2!oR 1,736,751
711 Rnih'l:1Y lrlln~port

7\2 HO;ll! p:tuenger Irlln~pQr1 87,557 346,85(, IG8,Rll 51,30R GS4,m 14S,957 456,\6' 197,206 S4,1I4 8SG,4.l9
713 Wtllcr Irtlll11\Ort '~.'G9 3(,,:169 45J,I73 453, t 7.1
714 Air Ir,'lnpOlI 24S 2.R79 1,71.1 521 5,357 Jti6 1,(.1.8 46'1 2,463
719 ~erviccll tllIled IlllI'tll\~rH)lt )J(. 3.'))2 2,.151l 714 7,332 ~(I3 .t21.11 1 2,386 676 414,675
12 ~tllrllv.C' tint! wllrC'hu".IIIR 12 I·" 'S 16 266 18 l.~9(o 87 1~ 2.7H
nn Sllll:lKO alilt wlllehtI1l,1iup. 12 14.l 8S 21'i 2M \8 1,~l)(. 87 7:~ 2,725
73 ('U01l11ulllcnllun 240 2,RII 1,(illO 511 ~,2,t1 J!'9 .\.91111 1,70(. -1Il.1 (,.~2R
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1992 {Current PrIces}
1995

Cost (P'OOI)
Cost (P'OOO)

PSIC Industry & Proccs.s IllSpedlon Fuel Catalytic Engine Total Inspection PO" Catalytic Engine Tollt'

and M.lnl Ref. Con\'. ModWn Cost lind Malnl Ref. Conv. Modlrn Cost

FINANCING. INSU1UNCE, REAL ESTATE AND

BUSINESS SERVICES
1,547 18,IU 10,831 3,292 33.792- 2,316 28,536 6,659 1,885 39,396

81 1lI1nldng Instllutlon 61\ 7.149 4,273 1,299 13,332 '14 1,040 295 2,248

82 Flnftndallnlermedlartes 146 1,714 1,024 31\ 3,196 219 18,341 134 208 19,501

83 Insurance
103 1,209 723 220 2,1515 I5S 7,236 1,316 373 9.019

84 nul C$tate
185 1.168 1.196 394 4,043 277 1,735 3,569 1,011 6,59'

85 Business servh:e4
S02 5,881 l,StS 1,068 10,961 7S2 1,224 1,976

COMMUNITY. SOCIAL AND PERSONAL

SERVICES
9,667 107,585 72.549 23)25 213,016 16,237 256,041 1.973,631 627.538 2,873,446

91 PubUc admlnbtrallon lind defense 8,690 85,895 57,872 18,308 170,76§ 14,538
14,538

92 Sanltny and slndtar servlce.s

137,893 967 274 139,134

93 Education 5e'Ylces 136 I,S94 953 290 2.911 204 113,902 114.IOS

94 Medlcfll, dentAl, other health and

1,579 447 2,02:6

veterinary services 222 2:,601 1,555 473 4,831 333 1,613
1,946

95 Other social and related rommunlty services

96 RecruUooaland cultural services

2,633 . 1,633

97 Penonl\l and household services

98 Restallrants and botels

99 IntemaUonal 0rsanlntlons lind other

12,239 3,9S2 16,192

extn-tenitortal bodies 618 17,494 12.169 4.155 34.437 1.163 1,958,845 622,864 2:.581,872:

1m Housebold sedor 138.848 391,688 1,794,534 613,059 1,938,118 . 279.660 19,145 2:99,405

NATURE Nature sector

ToTAl. 316,633 2,740,787 3,019.695 986,606 7,123,711 680,496 #RI\:F'I 3,179,228 981,871 #REF!

0/. Share 5.29 38.41 42.39 13.85 9.55 unl':fll 46.03 13.87

..-- ... __._._--_._~~. ...~",.",
~~~~~

u ._.; •.~......~ ....~,f.;.JI~~'-=.=;;i: [ I (" .. (" (" £ £
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AI.pcndix Table 16
TYPICAL COST 011 CONTROLLING EMISSION FROM STATlONAny SOURCES

., I. I.

Rellloval
Pollulnul Abatelllent Tt,chnology I~mciency

(%)

Annual Abalelllcnt Cost per Metric Ton
Emission Avoided (pesos)

1988 1992 1995

PM

so"

NOx

Notes:

ESP 97 - 98 265 - 1,135 370 - 1,590 469 - 2,016
High efficiency ESP 99 - 99.9 350 - 1,570 490 - 2,200 621 -2,790
Bnghouse 99 - 99.9 265 - 1,135 370 - 1,590 469 ·2,016
Mechnnical collcclor 50 - 90 175 - 1,225 250 - 1,710 317 -2,16R

Dry Sorbcl 50 - 80 6,985 -61,110 9,760 - 85,400 12,376 - 108,287
Semi-dry FGD RO - 95 10,480 - 69,840 14,640 - 97,600 18,564 - 123,757
WclFGD 96- 98 13,970 - 87,295 19,250 - 122,000 24,409 - 154,696

Low-NOx burncrs RO - 90 1J,095 - 122,215 I R,3()O - 170.800 2~,204 - 216,574
SCR 30 - 70 2,367,455 - 21,307,065 3,30R,635 - 29,777,705 4,195,349 -37,758,130

ESP ~ Elcclrostntic precipitator
F(i1)~ Flue (lIlS Dcsulphurizlltion
SCR - Selective ClU.1lytic cOllvener
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Appcrulb Table 17.

TOTAl. ANNUAL COST O~' ALTERNATIVE DOMESTIC WASTEWATER TREATMENT METlIODS: I'II1LlI'I'INES, 1988, 1992 and 1995 (in mlIU.n p.s.s)

Waste Treatment Faclllty 1988
Total

Urban
Rural

1992 1995 1988 1992 1995 1988 1992 1995

cunent 1988 prlc~
current 1988 prices current 1988lJrlces

Septic hmk 5 6,457 10,545 5,752 13,371 1,399 3,729 2,033 4,728 5,059 6,816 3,719 8,643

S<ptic tank 2 7,428 12,645 6,896 16,033 1,693 4,664 2,543 5,914 5,735 7,98\ 4,353 10,\20

Wastewater pwnp station IU 179 129 227 122 179 129 227

Piped Sewerage 1,635 2,374 1,711 3,010 1,635 2,374 1,711 3,010

Primary treatment plant 778 1,144 822 1,451 778 \,144 822 1,451

Waste stabilization pond 954 1,403 1,008 1,779 954 \,403 1,008 1,779

Aerated lagoon 1,125 1,648 1,184 2,O9() 1,125 1,648 1,\84 2,090

Activated .51udgepJ~~t ~,034 .. 4,4~6. 3,209 _ 5,663 3,034 4,466 3,209 5,663

ual Mainte>i.iariOOCodTUnotion

@Bxp(..(i.l094.56.553)·C.p".6663611306

@P..xp(·~.3'1909929)·Cap''''
''4046.53395

I@Exp{•.5.0748743206)·C,p".733266'917

l'@Exp(4.0311444662).C.p".676016597.510

/tiI.Exp(4.0t76§46491)·C.p".74441042.53

NolO':
I. Tho foltowin& aro tho cnsl f\utctioQJ used in scmcr.tin$ tho UJJlu,1 a.pit.1 ami n"lnten'nDO oost Olthnlto.:

WW r: F Ii I Ie Ie fiU I

.. '-."-_._"--

2. Othot relevant w{\Jmlllion usod:

.t 011 ... ull:lwllcr donto
n. o D. owen' " nont ,

Pbil .58,nl,307 64,2.n:,611 1,992,690,041 2,169,2.57,704 63,742,140 61,709,060 1,928,947,901 2,IOO,S48,644

U..... 24,416..144 24,416,144 1,$81,988,630 1,705,260,471 63,742,140 63,709,060 1,$II,246,4!XJ 1,636,.551,411

Rw>l 34.30$,163 36.114,3$5 410,701,411 463997,233
410,701,411 463,997,233

... 0 'u w~
,.. , , tfion ow

2

Phil .5,214,789 .5,7.54,928

Urb.n 4,1.59,.579 4,433,702 0.1.54 0.166 1,134,000 1,134,000

Rw,I 1,12$,209 1,27122.5 0.0328 0.03.'12

3. Septlo lanis: ~. dOllndgod 0\-'(1)' f(',lo yelrtlj 2 • dl»lutlgod C1\'1lI)' two ,""us
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AII(lcndlx Tllhle 17h
ALTERNATIVE COMIllNATJONS AND COSTS OF WASTEWATER TREATMENTMInIlODS

FOR URBAN AND RURAL AREAS: PlJILlPPINES, 1988, 1992 lind 1995

CumblnntJon 1
tJrbnn Rur"1

Cumblnatlon 2 COll1blnn(:.:":.;ID",J:-.,-_
Urhnn RurAl Urbnn nl'fnJ

Beptie tnnk
Wustc stnhili711lion pond
I\crntcd Ingoon
Activated sludge

x
x

x

x

x

Totlll},nllnnl Co,1! (P '0(0)

x

x

x

Set A ;>~I D

1988 1992 1995 1988 1992 1995
current 1988 price, current 1988 prIce,

Combination 0 7,427,504 12,644,709 6,895,798 16,033,491 6,457,451 10,545,229 5,752,290 13,371,350
Comhinntion 1 8,446)15 11,936,314 7,2(0)67 15,135,246 7,770,494 10,771,778 6,566,088 13,658,614
Comhiulltion 2 8,617,742 12,181)32 7)76,400 15,445,929 7,941,922 11,016,796 6,742,121 1J.969,297
Cmnhillilti{)!1 J 12,0]9,739 17,194,027 IO,98J,181 21,802,026 11,]63.919 16,029,490 10,]·18,902 20.325,394

NlJlc~:

1. For Ihe 101.,1 IIl1nl1;\1 (:11'11:01, ~cl A - :'I'fl\lllle~ !llJpli..: Inllk~ 111'C l1~ludW"'11 ever)' 2 y~':\I'S \\i,ilo Set 0 ~ lIll!lllnlCS d~lllllp.il\& ClVt:fY 5 ~'CIll"

7., '11'0 co~ nfwtl~e hcn!lllcnt Ilu 1Il1';1ll :tll;,,\~ inchhlc tlie cn:4, of pumping nml pipe!1 'lCwcrnp,c.
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AppmcHx Table 17c

~lJAL COST OF SIPTIC TANK (b;l miIUoa pesos) ...
Nwa.ber Desludt:ed EvtTV 2 Yesn DeRuci!ect Even' 5 Yean

of Cap. Cost Mslnt Tatlll Annual Capital Cost Mslnt Total Amnw

H.......... (Annaaliud) C'" CoU (ArlnuaHud) C'" CoU

!bust

''''
6,548,78% 3.$47 2,187 5.73' 3.$47 1.511 '....

sanitary toilet 3,421,012 1.143 1,143 m 789

Unsmitary toilet 1,601.933 1,817 ,35 Z,352 1,817 370 2,.187

No toilet facility 1,525,838 1,731 510 2,140 1,731 352 1,083

1m 6,146.142 ',2U 3,769 7.m 4,2U 2,604 6.,816

Sanita'y toilet 4.117,982 2,525 1,5::5 1,745 1,745

Unsenitarytoikt 983,399 2,042 603 2..645 2,042 417 2,459

No toilet facility 1.044,861 2,170 64\ 2.811 2,\70 443 2,613

1m <at 1988 pric::es) 6,146.Z41 1.300 1,053 <,353 1.300 1,418 3,719

Sanitary toilet 4,117,98: 1,375 1,375 950 950

tJnsmritarytoikt 983,399 1,115 328 1,444 1,115 227 1.34:

No toilet facility 1,044,861 1,185 349 1,534 1,185 241 1,426

,995 ',875,835 5,341 4,"" 10,120 ',341 3.361 Il$4.1

sanitary toilet 3,936,809 3,202 3,202 2,212 2,212

Unsanitmy toilet 940,134 2,590 76' 3,354 2,'90 'lX 3, 118

No toilet fucility 998,'&92 2,751 812 3,564 2,751 561 3,313

U....,... 1,851.145 741 951 1$3 741 ... 1,399

Sanitary toilet 2, 198,038 734 734 5'J7 '07

Unssnitary toilet 315,470 358 lOS 463 358 73 431

No toilet facility 337,637 383 113 496 383 78 461

1m 4,934..... 1.638 3,~' 4,664 ....,. 1,091 3,729

Sanit3y toilet 4,145,585 2,542 2,542 1,756 1,756

Unoanilay tDild 364,109 756 223 979 756 154 910

No toilet facility 424,794 882 260 1,143 882 ISO 1,062

1m <lit 1988 prices) .- .., 1,648 1,543 8% 1.139 2,033

Sanitary toilet 4,145,585 1,384 1,384 957 9,7

Unsanitary toilet 364,109 413 122 53' 413 84 497

No toilet facility 424,794 482 142 624 482 9S 580

1995 7y.,IJ,237 8% I .... ""4
.., 1.l39 4,718 \0;

s..ri"'Y tDild 6,394,706 1,384 3,223 957 2,227

UnoanilayloU« 441,014 413 122 1,242 413 84 1,154

No toilet facility 998,892 482 142 1,449 482 9S 1,347

COU ..... HH(pa<>s>' I98S 4,288 3,139 7,428 4,288 1,169 6,457 iw
1m 5,850 6,m U,645 5,850 .,695 10,545

1995 6,236 6,417 16,'" 6,236 4,441 13,371

1'.;'ote: For 'YI1ItDlbol1 purll'*. thcI number o!1JItICl~ wi:b. wtiUcy toUtu if declud.e4 by tilt DlllItbe:r (1,134.000) ICrViI;ed try'~ S)'lUm.

IoIi
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ArJ'll'nllb: TlIlJlt Ifill

f\1Jo:AS\IH.Y.S TO cONTHOt. r,!t.OSION 1)(1f1: TO StlHVACE U\.II'HWF

._______.__.______.-.!~m~.!~~r:,t!..~J~~.1!5~8 ..F.tCl~!~!!~.l;!!..!l?~l!!"~t:_s..~B~I~:2!L_ ..___._._._____•__

I':rtl~IQnCunhnl Mun1rrl An'tllRt' Aw'r71Rr "ohmu· or I'frunt I>tl'th Qf AVtI'llRf' r,"'hth, ., I\blnt. CUlIt

Srlllrll\'nt Ylt'ld ~urr.Cf Hun.nIT Hrtlu....lull ___~l~!!J!~~.I~.:.I~r!___.._._...!~~!:!~!!~~.!!.!!~!_ ____J~~.~!".?£f!.~..!JJ9_[l!I«S __

J)1''<TIption -r;;iti~T-·---Iri;;;~i ..--·..r,;ij·IJli--··-· '-iij"~-;;i-' Surfltro Inlthll Ylllni Inlllni Flnll! l,nhor I\blttrl,,1 1'01111

(Sigilli) (SlSfh.) (II/hll) (Willi.) Run.orr(%) (mm) (!Urn) (mm) (111m)

.Y!'.JmaJIYu1rm.1Jlill.U
I. 11c<IRcrow fl7.?l 7.B )42.95 17.21 (".96) 3.16 n.n 1.99 R6.()() 70<1 192 in

InvQlve~ Ihe pl,1nli118 of nitrogen fi.,<ing

kp,umiMulI pl;lnb along Ihe wnlo\lr

IL,e k<lkllw;\lc

2. W~1l1in~ 94.116 7.21 142.95 19.".0 (R6.>7) J.41 0.48 2.19 65,09 70" 20 720

jlll/nlve., the \1'0 or illt('l'''',~n l!nl,!lwllld

III .h~nnw 1111\111('. dug lIIholll 25 1:", deep

& 1~llllJlIllIIl.5 m 10 2 In i'llcrv.,1

u'o hinlli/lng h/lmllClg

J. Fudno 7,1.81 7.(,() U8.78 19.73 (R5.7R) 3.18 0.50 1.72 8.1.88 700 (•.\0 1,330

invlll~ lho UIIO of "unelle' of hJll~ &. Ilcn~o

hn1,_Il\~Il~~/lid ~ lirmly • ll11chnrcd on

trenchell overl,id \\;Ih .oil

""0 ktlklwnln

f.1.W'ltf'!1.!Lutwt~1,nt.Jl

4. ncnch lerucln~ ?J..7.1 7AJ n.o17 1.08 47.lIO 700 ,00 91KI

for slcep ,lop(,11 flf up 1<1 55%; cun,i,t.,

of II 'eli(', or level or llt:'IHly I~'C'! /lllipll

Qr phllfurm, huilll'll')llg cUlIlnur III

lIIuitllblo iolcrv.l

11'0 N/lilier LV'u

S. Clmtollr Irenchillv/dilchCl 86.72 J.% l,l2.HG liI.58 (R9.79) 0.36 1.88 67.98 700 20 720

illvol\fCll Iho e"IAbli,hmcnl 01' lrenche-1l1

tlilche. IIlong Ihe conluUl' 10 II dcplh of

30 II) SO CIll. (l1:lIllctt with low p,N1\-.inp-

pll,"'"
UHI Nlll'lt( Jt.I"MlII

6. 11.l'lllh I,hl¥. (c('nhlllr k~T.o) KiI.llI 7.. 1(, I ,lilA') 1,Ur. (lt9.6·1) (I.n 7.00 66.95 7tH) zo no

lnvulvt"lt lho cOlllt!lIIcllcllI lit tU~ClI III

tllllhnn\'lnolll rllIlp.inR rmm 30 hI 50 em.

l~,e C011lrollllll Odltl'lIllI

Am!11!!Il1.1U!U.tr~J.!.

7. Ap,ronnntic eovt'r 101.12 5,66 140,:\6 9.26 (93All) ,:\,2.1 (L\6 2.30 91t.tO 70 20 9Q

nil 1I11\1\:tll~" \~;lh IIp,rIlllomlo CIII(l (tlv.'C'ct

fllll.,ln, nl'llurlll 'V~I!'.Cl/11ioll, ell,),)

WidlOlll eUWr (nn MllU~hlJe.<t tt Irmrtin IOR.KS 22,:\1 14.l.R2 47.. ~9 (711..19) 3.:\(. I.llti Z.SS !lO.O7

I1l1dl.'llllltclllhI1m~1U1l1Iho MllIIl)')

116



Appendix Table 18. (continued)

C911trn.t RdQrtlIll.t1QnU
Cost of eatab. &:. nainf. vuy by type of

land usc &:. slope a, foUows:

a. production fore$t
timber
horticullural cro~
bamboo
raltam

m,,"",",," """
nipa

b. linutod production furOllt

c. inoomc enhancement planting

d, enrichment planting

c. protoction fOmll
• ANR & C<I'VW' orop
~ cover crop only

Sloping Agrl Land TechnQloRY (SAl ,n 31

1. SALT· 1
-.n agrofol"C3tIy ICl.lMOlogy wf ~ro·foreslry

cl'Ofl5 planlod aI15:2~ ratio • compared to com, ~n reduce loil ero$ion by 4x and ino reMo com yield by .'x

2. SALTl
a goat·b&!lcd /lgro--silvi-PMluraJ soheme

widl • land usc aUooation of 40% .vlcuhurc,

20% fore$tfy. & 40% ltwatock

3. SALT3
••maU--scalo reforostratioll integrated wi

food production; tho land usc nno is 40%

/lBIi~u1turo & :50% for&!l~1)'

12,8S0
13,142
11.:513
8,810
6,110
5,610

10,942
3,723
8,931

3,430
3,001

Avo. annual 0051: P 2,76Yha

Avo. gross inoclmo: P 13,S70Jha

Avo. not lnoome: P Il,10Yha

(tho dilfCfCfloebet. UIO ave. annUllJ

OOd oCoom prod. <t.- SA!.l);P_.

[ I

Notes:
1. PtobJelllS oo!loomiUant to tho Clabb"5hment of the atxwo.molltionc:d 'oil (aosion) &. mter oonlJol nleMW'CS (V(f3ion, dol., 1991)

•. HedsClOW - drying oChh~tll(>Jltin8 U II result oCWI\lf\I plantini time; washout of(>JUi",1 dUrillg its e&lly Sf(IW!h by heavy l~nhow~; o~ml1 ma.intemnoe; r.rillwll to replant tho gap role; oontouT not propl2"ly det.c:(1llinod duo to

variability ofIIope whidl OflUlO wat« to (low tOWaJd! tho low area; llIId susceptibility Q(wttina, 10 whilo ants.

b. Wattling l\Jld fUcino- tlUluro ofl1lo rod &. bfwhwoods to Iproul; not euy to replant

c. MechUticol struc:tule$ - roquiJc intcwivomanuolle.bor and rt;JUIarmaintCIUIIOCl OfOOl~ dikos; &.i!UlG ohlabilizcf 10 sproul

2 Co,t dab lIlI' bued on tho IXpl AdminiltJativc Order 311 1990 ofthe DENR for COlltnc:t refote:lb!i<>n,

ThC5e ~e ~Ulto;d to reft«( OOft ofmmtonanoll &.mlf03tTlUent fOr ono year only mslClld 0£3 years U

e.timlted by DENR. Jl.ofurfttltion ill cxpected 10 lodut"O ,odimcn.t yiold 10 II toJUlhafyr (ENRAP I).

3. CQI! data on SALT aro basod on DA·BSWM TqlOrt.
4. 11\/1 d""oI.cpl1lonl ltircdions fbrupland.reu to toduoo c(OIIion &. run-<>lTb/lsed 011 tho MlltQf Ple.n fox ForestI)' Dev\. (DHNR - ADfl. 1990), indu~1 rd't.>Ie"btion, i1nplallC:llblliQn ofvl"Gelativo (e.g. SAI,l) and l:l\gmllOlillg soil

ootuoIVaUon nlCUuras. .t.lho.tIgod Ipproadl whero !linn,," 410 allowod 10 IoJool.liom. nu:nu ofnlOl'UJ'Cll tht aro ,uitablo to lhetll-- ClTl>nwlll,IIUShwld and hilJgin RUM ute pft)I>Il~ctIlo hetX>l1vatod into plalll~lic>n rOle.""

RofbI'OIlooa:
I. VORdon, V.P. 1991. Ewlua.tion ofDin: Sorl'l Wa!Clr COnlelVllli(lll MeJSUlC:'I ill l.ut.on. Call1lline'( Sur.

2. DENR. 1990. Depactl.1l<:rl1 Admillulr1l!ivd OIdcc 31 5 19'iO on wnlact .eCon=>llIlion.

3. BSWM. CQ.1! In.,,, on sJopinB Agtioulturo l.Qlld Tc>clm"lollY.
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IOIi

Appaolb: Talole 18b.--- AREA REFORJlSI'El) BY THEGO~"AND PRIVATE SECTORS, PHILIPPINES, IT 196(1.61 TO (;\'1995
(IJJ btdano)

Govemment Sector !'Oft-Governmmt Sector
y ..... G,....\ Total DENR Others Total Timber ITP/fF/ PD 1153 Others

Total Uecmeeo AFF

1'.= Rdom;t<d
iiilf as of 1995 1,356,4OS 948,264 861,1lS8 8'7~116 408,264 311,945 56J.18 3z,6ll6 7.455

CY
1995

'"'
1994
1993
1992 4ll,S93 24.304 24.304 16,289 11.683 4.606
1991 93,ll39 73,602 72,238 1.364 19,437 18.089 1.348
1990 191,663 153,949 146,718 7,231 37,714 33,443 3,749 5'-..
1989 131,404 89,452 82.966 6.486 41,952 32,0&7 6.526 3.339
1988 64,183 31,226 30.890 336 32.957 23,126 9.831
19&7 39,811 28,843 27,55& 1..285 10,968 7,956 1,118 1,296 598
1986 32,998 24,426 22.495 1,931 ~.5n 6,572 1.625 368 7

1985 24,231 12.684 12,201 483 11,547 8,148 1,500 1,228 671
1984 38,935 16.088 lSJi20 568 22.847 14.186 7.011 1.650
1983 78,538 42.239 27.155 15.084 36,299 31.703 3,554 1.042
198: 63,262 35.201 31,202 3,999 28.061 21,58g 972 5.501
1981 64,541 33,296 30,707 2.589 31,245 20.096 6.482 4.667
1980 60,516 39.881 32.956 6.9::5 20.635 1~,579 1.162 3,890;
1979 79.39'1 51.858 35,305 16,553 27.539 20,132 545 6.017 8"-.

iii
1978 78,425 44.686 34,343 10.343 33.739 :::.005 5.001 6;523 209
1977 53,263 33.365 23.677 9.688 19.898 17).76 1.08& 500 1.03';

1976 31.,.>3 Z3.1Z8 20.971 2.251 2505 8.275 :3D
f;'

iii
1974· 75 15.280 15,280 15,280
1973 -74 4,994 4.994 4.994
197:·73 5,787 5,787 5.787
1971- n 4,831 4.831 4.831
1970·71 6,458 6,458 6,458
1969·70 11,801 11.801 11,801
1968 -69 7,511 7,511 7.511
1967·6& 6,869 6.869 6,869
1966 -67 5.327 5.327 5.327

1OIi' 1965 ·66 7.3% 7,396 7.396
1964 ·65 11.709 11.709 11.709
1963 -&; 16,822 16.8:2 16.822
1962·63 11,5-13 11.543 11.543

W 1961·62 i.474 7.474 7,474
1960·61 11,.5-0 11.543 11.543
as of1960 =1 54.531 54.531

Source; DD-"R - nm. P'bii:ippme Forr:s~·~. 1992
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Appeodix Table 19

ESTIMATED POLLUTION CONTROL COST FOR DEGRADED AGRICULTURAL AND

FORESTLAND AREAS: PHILIPPINES, 1988

Affected E,tboated Co,t ofRedoclog

Arca Soli Ero,loo" (pe,o,)

(Ha) (I) (2)

Totol arCn with Q\'crngc snll Ion >10 to",11111

Slight erosion (E1)
Moderate erosion (E2)
Severe erosion (E3)

Cropland
Forestland

13,988,532

2,342,861
6,730,247
4,915,424

0.329719571
0.670280429

1,258,967,880

210,857,490
605,722,230
442,388,160

415,106,349
843,861,531

7,788,110,970

210,857,490
4,038,148,200
3,539,105,280

2,567,892,608
5,220,218,362

Note$:
1. ·Erosion Control:

(1) Agronomic cover@P90/ha.
(2) Vari~ by slopeJlcvcl of erosion

o. 8% slope llndlor E1 ~ agronomic cover, @ P90Iha.

8·18% and/or E3 - cost ofshifting from com only to SALT,@P600Iha.

> 18% and/or E3 • v08(i1\ccnng $truct~ @P720/ha.

2. Based on area v.ilh ooitlo88 > 101lha ami agronomic cover as erosion control meatluro. ]110101111 aIfC(;tod lUeR is &'lSumed to be \.,.ithin tllO > 1&% ,lope,

Rcfc:rcmcc:
BSWM, ALI\.fElJ. ('mp Th:volof'lUcnt !tnd Soil COlil/elV"tiolt Framov.'Ork for tho Isilluds of Luzoll (1990), ViMylllJ (1990) "lUI Multlllllao (19c)()
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11.on k3"'ntl

20('(1 ,.11
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100('1 Ib"IOOll ~01

1,(1(\ It>dlOOO,.tl
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o70 I"~in,. ! 11 [""f11' 21,1S IM,nll

5('1('1 Ih'fllI II ('>(l 11,..'1111 110,(10 1","'1111

001 trll(llKl U 1,11 ~r/l(\('l(lll O('lI .';[(I()(lll on "'/1(1)(111
0.70 t1ft.1l

O,9~ kll;'1:ll

rMIO·
7.,18 I'M

r"".d U""'tYf"
04~ lI'InO
C'lrl'M ..frill

(In 1I,.-Vl\T)

11.9 I'M

I) 72 I'M
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IUO ~fllll&

::I 9~ l('ln~'h~.mt'l I 894,. I'M

1911 In".l,ft·m.. 189H "M

liN ~,/Iflll(lii

[4(l(I n,.mr•

111K1 lI,~'n,.
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"
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"

U91

•
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6.411
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1,144,5"
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11.0'12,000

1I,072,noo

11,071.000

11,0~:.ono

I'YI'~ or A'" ';OllrNII
J)nlR n!"1"lf~mf'flll

II

"

'"

Kahilin II
t""d are" hUlIltd (h.)
A'll, tu<-ll,,"'Jh'lt{meJ;'v~n""'_)

501 ""a~t". {,"onlllur,lIon V
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Appendix Table 21

SUMMARY OF PROCESS RATE DATA USlO IN COMPUTING MOTOR VEJIlCLE EMISSIONS: PIIILlPPINES. 1988, 1992 AND 1995

Vehlclell<'uel Obtance Travelledl No. or Registered Numlwrof ·/0 Shire or Fuel Fuel COJUunlptlon

Type Vehicle TypeJYear Motor Vehicles 11 StarblDay 11 Consumptlull 31 (barreb) 41

(kmlvehlcle) If 1988 1991 1995 Cold Start Hot Start Evaporative 1988 199~ 1995 1988 199~ 1995

Ca.. 376,646 483,611 626,571
1,902,696 3,244,798 3,696,835

0 .. 12,000 364,355 457,391 591,886 2 I 1 24.46% 23.13% 24.78% 2,698,m 2,859,807 3,300,912

Diesel 30,000 12,291 26.225 28,685 1 2 1.17% 1.60% 1.2'% 204,138 384,991 395,9Z3

Utility Vehicles 475,099 744,190 998,331
11,786,801 16.057,618 10,673,043

0 .. 30,000 248,612 360.032 446,636 1 • • 52.85% 51.66% 58.64% 5,830,845 7,128,314 7,SlO,097

Diose!. 40,000 226,487 384,.58 551,695 1 5 34.10% 37.21% 40.68% 5,955,956 8,929,305 12,862,947

Buses 15,083 15,821 28,192
1,596,185 2,407,993 1,462,614

0 .. 50,000 797 1,116 618 0.85% 0.89% 0.41% 93,463 ltO,479 53,983

Diose! 50,000 14,286 24,711 27,574 8.60% 9.57% 7.62% 1,502,723 2,297,513 2,408,630

Trude," 108,027 146,689 191,792
11,543,168 13,710,215 16,840,671

0 .. 50,000 14,899 13,582 10,188 2 15.84% 10.88% 6.68% 1,147,176 1,344,558 889,937

Dil>ScI 50,000 93,128 133,107 182,604 56.03% 51.57% 50.45% 9,795,992 12,375,6<>8 15,950,734

Motorrrrlcydes 280,9'02 438,938 708,059
671,349 926.672 1,164,037

0 .. 10,000 277,201 4S4,636 708,OS9 1 10 10 6.01% 7.43% 9.49% 663,404 918,509 1,264,037

Diesel 3,701 4,302 0.05% 0.03% 0.00% 7,945 8,163

Total 1,255,757 1,859,266 2,553.945
28,500,199 36,351,306 44,931,100

0 .. 905,864 1,286,763 1,763,387 100.00% l00.0D% 100.00% 11,033,446 12,361,666 13,318,966

Diesd 349,893 512,S03 790,558 100.00% 100.00% 100.1)0% 17,466.753 Z3,99S,640 31,618,234

a--..."
I. aMB. 1991. I'Jll Ait Poll..ti.. w",1..1...........ocy .... loI..... U .. II ..

2. W!CB-.I991 n.IIW"'lll,doli<oIY~

,. n.~ ...." ..... b...-:! .. _"'" .... 4iol"'..........I1.~ byl,lpo -1....;<1•• _.-I .... 1>01 <oo._N~ ... lro••Il.~ ..d......f ..,;ol....~."';<I..

~. b_".......ooylodo.ol.....

,. lOII~n.t(tOfl.olI... OIli ...""

N..... :
I. Th. iIol «IIl~" 'P""~... ItoI--"l1~ "__ ADD ol»<!y. "110... _ .. Soll_.(Ia»IIi.-):

eon IH1. UV IO.'l.n... ..dTho:b U ...dMll' JJ.lJ
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ApVt'nlllx T.hl~ 22
HUNNJNG Jl:XIIAUST t:J\1lSSION FACTOn.S ANn IlOU.trrANT F.MISSIONS: l'lIILlI'l'lNES, 19118, t9?1 ANn 1995

Vfhlch·/ __ ElIll!J.1l!!!..!!.~~~JY.__________ A Eml!lslon.!JE.u'ltlc toml).--Furl I'f\.fu l'J\ftw NO' VOC co PM,,· PMn PMtw
Typt: 1988 J992 1995 1988 1992 1995 1988 1991 199~

Cnn "82 I,JIO 1,604 6~8 1,021 I.UI 588 m 99_

0''' 11.10 0,12 2.70 6,00 49.'0 6~1 m 1,067 437 549 717 S,t2
_HI

890
Dietel 0.60 0,12 2.00 0.6S 1.90 1,31 492 H7 221 472 51_ 4- 98 107

Utility Vthldr'l ,9,;':36 1~.ff6J 22,376 9,00t9 1;'11,126 21,469 2,048 J,24.1j 4,398

0" 0.12 0.12 :l.{Hl R.OO 60.00 1,260 1,824 2,2'9 895 1,2% l,601f 925 I,n? 1.661
nlo"e1 0.90 tU2 lAO 0.70 2.'0 R,277 14,0'"'9 ').0.111 8,1:54 1\IUO 19,861 1,12.1 1,90S 2,n6

Dll,fO'l t,094 .,890 2.101 .,on I.R5t: 1,070 158 m 29_
0M (I.Il' (1.7.1 3.9) 1.68 36.24 , 7

'.
2 ,l 2 8 12 •I>le,ol 1.50 n.21 17..~1l 3.70 12.'10 1,089 t,RR3 2,tl97 1,071 I,R~.l 2,06R 1:\0 259 1.90

Tnu·k.. 7,196 10,1.14 13,951 7,011 10,nt7 1:',721 1,134 l,s·1n 2,014
0" 1l.0~ 0,21 .1.9.\ 1.68 36.24 lOO 91 58 37 " " I,. 143 107
Dje~d !.SO 0.21 12.~1l 3.70 12,40 7,096 10,143 13,884 6,9R~ 9,9113 13,695 978 1,398 1.911

Motnrfrrlcydu 6,198 to.lfi6 15,811 ~,~44 9,093 1",161 1,719 2,819 4,390
(lll~ 200 0.62 0.20 18.60 26.00 6,198 10,166 1~,822 S•.H4 9,H?J 14,161 1,719 2,119 4,390
D1C'1e1

Totlll 24,9M 39,461 55,854 23,34_ 31.113 51,654 5.641 8,6~J 12,105
Gu R,214 12,906 19,219 G,91S 10,974 16,514 3,350 4.993 7,OSS
Dle4cl 16,692 26,:551 36.634 16.431 26, DR 36,141 2.297 3,660 5,050

CIlI"!I 12,5,tJ 1(,.393 21,093 26,473 33,4·1·' .0,(,07 217,111 213,189 3~6,719

0,1.1 0.10 0.12 2.70 6.1l0 49.SU 11,805 101,820 19,372 26.214 32,933 4.'\,0"8 216,421 271,694 3~',144

D1t.1e1 0.60 0.12 2.00 0.65 1.90 7.17 1,574 1,721 240 511 559 701 1.495 t,6H
Utility Vrhldt'll 35,058 53,916 11,092 66,009 97,164 122.6010 470,150 686,"'3 8S9.tl4

O:t, 0.12 0.12 3.00 8.00 GO.OO 7.2,:l15- JZ,40.1 40,191 59.667 86,408 11I7.19) H7,~02 648.0:58 80),9'"
Die1c1 11.90 0.12 1.40 0.70 2.50 12,683 21,~13 30,89S 6,342 10,756 15.447 27..649 38."'6 5S,I70

n,,~n 9,0115 1~,6M 17.35~ 2,710 4,66,5 ~.I~J 10,301 11,343 18,216
0". 0.0' 0.21 3.93 I.GR 36.24 IS7 219 121 67 9. 52 1,44" 2,022 1.120
I)iellol I.S0 0.21 12.50 3,70 12.4(1 8,929 15,",1.1 17,]~H 2,6"3 4.S72 S,101 8,RS? 15,321 11,096

Ttucb (,1,133 R5,861 116,119 UI"IIfB 2!'i.76fj 3",{...18 R4,736 107.137 1.11,67,5
0,.., O.ll' 0.21 ).9.1 1.68 )6.7:" 2,97.8 1,6ft9 2,()(12 1,2S2 1.I ·11 R% 21>.997 24.611 18,461
Dinol 1,50 0.21 12.5n 3.70 12,40 5R,2t1S B3,192 114,11.8 17,229 2·I,(,],S .1.1,7112 ~1,139 112,57.6 In,21,1

MntllrfJ'r19du ~54 909 1,416 51,559 84,~62 1:)1.699 72,071 1''',205 1801,0!>'!!
OM 2.00 U.62 0.20 18.60 21'i.OO "" ?O9 1,416 51.'59 fIot,~(.2 DI.699 72,012 118.205 18·1,095
1)ie..e!

Totlll 118.373 171,743 221,086 165,231 :145.(,01 337,137 654,368 1,202,347 1,549,880
0 .. 37,819 51,020 6], tOR 1~8, 77R 20'.D7 282,847 16",4"2 1,06ot.590 1,%2,76S
J)ic~el 80,554 121,123 1(;3.917 26."'~3 40,""4 54.'90 89,946 1J1,1S8 I",IIS

Nolo' *1:", tbe WC'M. "O~, uf rM 1111'1I1 lh~1I 10 llliU"'lltll'f h, .ltll whl!" (\', 111111111'11 f:'lh~lI\t 1l~'111l1H'1 .n,I ,1k-1d,I'M III Ie 90 ,,-, ~ll<Il)""'. (Or tho 1111,1 I'M

~l"lt"' /'Ir tollh~i/tll (.,AMI; J!Mn 19'» 11)00 .... 1r rllltull/tli "/'I,IIIINIIlIVo'IIINy n'l Mrfu'l M.nil~

I'Nlnull:
EllIlnh'"" (NV)( 11) 1I 'if; wl,"o
NV'" /'IlIml .... of !":'fli,t\1",1 vfl,ldM loy lyI'C (l{v~l,ill~ Ml,j IYr" or tilt'! U~o:'OI (i'l tM yC'llf (lOV("IM;
I) - _VOl ,tiIIAI\~ lllvdl",t loy 'Y1lt1l'fvtilidll.nti lyp<ll'f Ihel1llCljl11<1' YI'f\I; ~nd
I\P" fI"i,,~," r~o.:C,,, I,y I)ll<'! (ll'vfhlclf ~flIl nlf! U'I",I
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Ap(l('udh Tnhit' 24
IIOT START COMPUTATION AND EMISSIONS, PIIlLlPPINES, 1988, 1992 lIod 1995

Vehlclel F..mh;~lflJ1 JrRctun F.1I11.~."lton5 (mctdc h)l15)
FII('1 (glldp) NO, VOC ____£2.-____
Typo NO' VOC CO 1988 1992 1995 1988 19.92 1995 1988 1992 1995

Cnnll 513 645 643 961 1,208 1,576 2,297 2,695 3,776
GCl'l 5.86 10.98 26.12 512 643 841 960 1,20S I,S76 2,284 2,667 3,748
Diesel O.\S 0.18 2.19 I 2 2 1 2 2 13 28 30

IJtlllty Vohlcl" 1,619 2,39" 3,037 2,640 3,8.14 4,771 6,409 9,461 11,979
On.OJ 5.94 10.88 23.8 1,418 2.05:1 2,S'17 2.S97 3,760 4,665 S.('80 8,226 10.20S
Diesel 0.74 0.16 2.68 20\ 3,11 1190 43 74 10(, 728 1,235 1,774

UU:'It'!'I

GU:I

Diesel

Truck'!
GO!!

Diesel

Mutul'{rrlcych.'5 559 917 1,427 2,607 4,605 7,171 6,540 10,726 16,705
On$; 0.84 4.22 9.83 559 917 1,,127 2,807 4,605 7,171 6,S40 10,726 16,70S
Diesel

Tlltlll 2,691 3,956 5,307 6,409 9,646 J3,520 15,245 23,082 32,462
OilS 2,489 3,(,13 4,81S (,,36'1 9,S70 13.412 14,50'1 21,819 30,657
IJicscl 202 343 492 45 7(. 108 741 1,263 1,804

Ntllu: B114nk cell. indicAlo III) pollulinn cmi",il1ll Jl" por USEP" r~·I'Cllt.

~U\IICO of Ell1i~,ifm Fnchll!t: liMn, It)9J. 191m Ail" J'ullulhm HlIlifl::limlIIlVCII!UIY !ilr f\'clru M:mi!",

FOlll1ulfl:
F.milt.'lion .. (NV x NT x NO) x IW; ....tlcro
NI' .. number o(tril'l'(IrtIlI1'" per vehicle per 11ny (by lyro of vehicle Illlel fhcl 1I.,ell)
NO ... ll11llltocr of dll)" of IIllernlion I'¢r vchickl fleT )lenr; Ilncl
NV &. IW lin defined illiho mllning Cl:<h:mlll Cl1\i~li()l1 tl1hl"
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Appendix Table 25

EVAPORATIVE COMPUTATION AND EMISSIONS: PIIILJPPINES, 1988,1992 and 1995

Velrlclel~'uel

Type

C.rs

VOC Emission Factors for Non~C.taJyst Motor Vehicles

1I0t soak Diumal Evaporative running

(!iftrip) (!ifvehlele/day) loss.. (g/km)

il~or gasoline fueled vehicles only 1988

lIot soak

1992 1995 1988

VOC Emissions (metric tom)

Diurnal

1992 1995 1988

Evaporative
Runnlng

1992 1995

Gas
Diesel

Utlllty Vehicles
Gas
Diesel

Buses
Gas
Diesel

10

9

17

16

0.38

0.36

891 1,119 1,462 1,460

2,241 3,245 4,026 3,738

1,833 2,396

5,413 6,715

1,661

2,685

2,086

3,888

2,726

4,824

Trucks
Gas
Diesel

l\-lotorffricyc1es
Gas
Diesel

Total

4

4

13

8

27 25

2,608 4,277

19 92

6,661 5,123

84 63

8,402 13,085

o

o

o

o

o

o

Gas
Diesel

NOlo: DlAl.lk ccl1s inilicalc no pollution emisslon as per USEPA report.

SOW"CC of omission facton: liMB 1990 Air Pollution Emission Inwotory.

1. Fonnula (u indicatod In EMU 1990 Air Pollution EmLuion lnwnIOly):

Evaporadvo Rtumina Lo!Jses:
Emission estimalo '" IEmission factor} X (distance travelled) X [no. ofrcg,.i8loml m(llorwhiclo]

2. Convcnion from grams 10 metric tolUl: multiply by.OOOOOI

5,767 8,666 12,168 10,413

125

15,731 22,259 4,346 5,974 7,550

( [ E E If I' If E If r- IC I E [ [ ( r r f
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Appendix Table 26

SULPHUR OXIDE AND LEAD EMISSIONS: PHILIPPINES, 1988, 1992 and 1995

VehicleIFuel Emissions (metric tons)... Type SOX Pb
1988 1992 1995 1988 1992 1995

iiiI Cars 1,762 2,275 2,509
Gas 1,269 1,345 1,552 259 1&7 59
Diesel 494 931 957

Utility Vehicles 17,140 22,540 34,769
Gas 2,742 ......... ~? 3,672 559 466 140.j~J_

Diesel 14,399 19,1&8 31,097

Buses 3,677 4,989 5,848
Gas 44 52 " 9 7 1-)

Diesel 3,633 4,937 5,&23

Trucks 24,504 27,227 38,980
Gas &21 6~') 418 16& 88 16~~

Diesel 23,6&2 26,594 3&,562

Motorrrricycles 331 449 594... Gas 312 4~') 594 64 60 23~-

Diesel 19 18 0

iiiI Total 47,414 57,480 82,701 238

Gas 5,1&& 5,&12 6262 1,059 807 23&
Diesel 42,227 51.668 76,43& 0..

1. rorIJIW. tor 502 (SQ:;,): (25~ in 1990 Air PollutionEmission~· by B.m).

S02 = {fud coosumptionl X [C::Dsity roc di<::&el"PS} x (sulfur c.onter1Jpsi~l x [2)

III
&nsiry for diesel ::: 7.05 ros:pt sclfur contmt of~ "'" .002
d..-nsity fo:- gas. =6.1':tb5.'¢ sulfu:" CODJ.ent of diesel'" .009 (19St:)

slliiu:" COIltenl ofdiesel = .008 (199':...1995)

iiiI
2. Fomruia for Lead: (zs~ 1990 Air PolliJri<r- Emiuioc hrvcu1oI)' by am)

Lead conten! ofprnoium g:a:sobe = [\'ol cf~ga:so~cort.1umod] X [k:ad c:om:t:! ofpm::nn:m~~]
Lead coot=nl of regwi.r g;DcCDc = [Vo! of~ g.:rs00nc comum:d} X [1::ad conL.-n! ct regubr g.zs~l

iiiI
Toullead:mi!ri:r.::!: ::: {(Lea:1 con:=c: ofpmnit=: gasoline "'le;ad c:om= ofrq:ula:"~)l X [75~}

Lead cont::nI (gli,l:

Year ~ Reg;um

1988 0,89 0.6

1992 0.6 004

1995 0.15 0.15

....
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Ai'I'",,11I Tilble 19

AIR l'OLl.lfnON t:MI!:lSIO!'lS n!.OM SrATIONAtty SOIIRCt:S RKf..ATK() TO flJl!f, COMfiUSTtON USINO COAl,: I'UII,IPI'INF-S. 1'88, l,n.oKI I"~

/qIt><:ttd11 TI1>le 19 (conllnu('tl)
CUll

~nl ...lon, lmtllrk tom)

PS1C """
Con,u.mlltl<>n (lons) PM 'OK NO?( voc CO

IUS "91 "'~ I'sa '''' 1"~ "n IU1 I"~ Ins "'1 ,,~~ 1'S8 "" I"~ Ins "" IOU

BnlssIm Factors ~an boJroe~ 10 10 10 " " " " 11 21 0.01 0.01 0.01 •., M ,.,
ACRI., FOR&STRY AND FISHERY

11 AerlOlltUrai crop, produdlon

111 PlIlyrc<Xbc"Um

'" CeIl1~cti(Q

11' Veaml>lc pI'lo1lc1im

n' Frui'-' l.IId Illlll (ududb.'t C<lCOIllO ~ilI,1i,'Ill

'" CUt\llJJt [Od"iioo. illdudilJi eorn-mokirc
n, Supre"l~ J-"OilIc1I,'Ill

'" T<.Jl.>e.t<u pw<)J,l.Ioa

'" fil.><ft'~I'n><li<.l,joo.

'" Agd<Ukunl acp! pn><li<\Im

" U\"e5I<>d:., polll1r)' Illd olhtt Inlnuh production

'" Uv~odt N\d livo.sIod: pwro~~

'" PllU!UY &nd l'ooLlry JTQoo<.1!

'" R.lirlrIa «oOla o.uiuuU, iIltludjl\llhtill'l,,~ttI

" Atrladlul"Il S<ol~

'" A8d..-ult<nl.avir~

11 Fbh~

'01 Qt~\llI (otr·WOCII) &lid coutl1 ftJbIu;g

'" hIloildtlsb'n&
1<1 OpcntillD rl ndJ lUzm

'" QIbu nmay "Ihitics

" F_"
,>I Lo~"l.'InllOOll,,, Olb<rr",:cW'ya(liYiti.. I" Hun\lllc, tnpplni and IllllIeopefltlc:n

'" taning. tnpp~ ODd tNlll: cpcn.tilll

MINING AND QUARRYING

21 Md.mc 01'<' tnInltll

'" Ooldorctuinillg

,
m 001tc rcccioo! meu.! on D.lini:n8

I

'IS C.1f'I"CI"""'1IlIuiuf; I
'" Nld"tl <TO nJicint
'IS Ql'<'Gllc ,n nliIIluc I'" !n'Ille«nl!Jlius

'" Other baso lUlled Nt 1ninO'I

" Non-metaUk!ulnlr'lln<l qtlUl)'ln. "6,100 • • ...~U • • n,n,) , • ',43' , • "
, , '"

, •

'" CollllJiDin& 996,100 4,H' , , 17,613 , • 9,489 , ,
"

, • '"
, •

'" Q'Udl ptlrolO\l::ll.t. 1lI/unl1 sa, o.'q~<ntI'lll.o.ud1""00.

'" Seooc, qJonyin&. day oM..aud pits

'" Qlhcrro<lll.mcttllittniu:irllllld~Iua

MANUI"ACrt'll.ING

" Man,r..c:tunl 0( rood, 00"''1., and lublOttO 1.53,7,)1 )72,148 n,"" '" 1,1,)' .. U08 4,91~ '" 1,'11 l,~n '" , , ,
" "

311·311 FwdtlW'llhrouq 99,1(17 110,468 '" m , 1,7H 3,016 • '" U14 , , , ,
" to

'" BevaJtc PJaJIIlhctuli<ll ~','1. 1(12.281 IS,491 '" to, " I,O~3 1,8(19 '" '" '" '" , , , " "
'" Tol'a""... ll>&lIoll'o.d1lfill&

" T<llIllkl. _ ..... "'I'"td 1M Ioflha- InduWkl 1,1(12 UU , , , " " • 10 "
, , • , , 1 ,

'" TlI>illle ........r.~ 1,1(11 I.H9-l
, , , " " • " "

, , , , , , ,

'" Wclri<l&'I'I'llI"c.l
323·)]4 Mull.hro<re dlellba and Leitha l>l'lldlo;\~

131
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Arl'('Iulh; TAble 3011:

I'HOC):SS RATio: nATA ANn EMISSION FAC'!'OHS tlSIW IN COMPUTING ":MISSIONS FHOI\1 STATIONARY
SQuncJo:s HJ~LA'l'F,DTOPn,OI>tJCnON rItOCESSF.S: PIIIUrrINI<:S, 19R8, 1992 Rnil 1995

J'SH: hlllulIlr)' & J'rtl(,(,KII \JflU or m('n~Ul"

rrodudhm In 11100
IUt prJ' )'''111'

________.....f~I~lIdon (8("01" Q:2.~!~.~"~d~t)'-'I~/:::;;-__-;:;;-__
PM 1'1\11l• SOx NOx "0(' ('0

":J.l':CTHH 'lTV. (:;\S AND WATEH
41 t F.ltdl-tdly (;l'ntrlllllln

I lic,ol gClleflllcd

<:OJ\IMlJNJTY, S()('JAL ANI) PF.HSON.ALSlmV,('Jo:S
9·1 Mt'l!lrltl, lI('n«Al, flllu'r ",nlth Alld

'V"If'dmtlJ' "'1'\'I(I'~

1~lh)'lellcO.'dtle

(M K\\'II)

(I>

I,M?

"

1,1)73

17.

7..7.87

12

0'<\·1 Q(,'!j, l't...!

(\

16,6.'i

(\

8.46

(\ .~(l()() (\

Illlli.,i<ln (,'1'1'" ~'''ll''('':

1 \Vml.llIrn1tl, (lri""Ui1Jllil,}lI, I ')1t2 It"I';'! A"ll'lIIrnl l,rS(llIInn uf Air. 'Vntnr, ~1I\11.~lHll't,lI11'i\l1l C's<'el" fllr Ihll n~

2 I'S1(" 21 /,t. 22 - RIIll'h SlurlCl /len, h>o. 11J71. Indu,trilll Polluri..,n COllrml Stlnlcltiel
.) l'Sle :\31 (Mri, vfwourl &. wooo prod,). WilD. 191Jl, ;\.0'''',111(,111 or:"ll>1Jrtt'I of Air, Willer IIwl Lontll'oilutiull ,1',111 One).
-1 I'SIC J53 (I'('r'olellnlldincrie')· rablCl 9.1-1 lISIiPA. 1990, SUPlllelllent C 10 Compillltion or Air PollulII"1 nmi"illll Fllclm$.
5 !'SIC 362 (Mfr, ,\fR1n_,~ &. gill" prod,). US!!!'/\. 1990. Supplement C to Compilnlion uf Air l'ollutllllt Emi~';o1\ Fllcton,
(, I'SIC )6) (Cemelll rnfll) - 1~"JlOlI1"Jl..,lnu,. 1993. WI 10 Ri'lpid A~~C~"lne1\t "r$olJ1C(l! nf Air, Wnler /llId I.Alld Pulltltitlll &. ~JSI!I'A 1990,
'1 !'SIC 371 (01'''';111\ &. fIlllu,lt) - utmr. 1990, Ollidclille~ for r'in\,irollll1en,"1 I\-!lll1ngelllelll ofholl !llvl Sled WOIk•.
R I'SIC 371 (.;1l1CI;I1It&' cl"clrin .10 fim",~e) . W;HPA. I ')')(J !\ul'lllcn":1II1 C Itl C,lllll'illllinll of Ail !'nlhllnn! nminjull FlIcloll$.
? I'~:W: 172 (t·!'HI·r..un',' 11111'111 hll';" i'lIll1,III"') _nllll,h Sh>llll /I( f;u, 1l111, lQ17 1",1"'hillll'ult,,'i,m Cuullul Shntf~;(l'

10 1':11(,' ')-1 (,,,C',I ,1"lllnl A. <"hl'l h,,"lth ~ ,,,,,il:'lJy .",vi(,I"'J" $1"1(l "Il.'"lili"n;n Air Il"'''UI('('.I\'''''ll, IH'JV1'lliIJS (,lI1i.,j«·ll (nd,,! (Jlll\ IWUIJ

U",...
1 111",,1:. "ell, ;",1,(',,10 11" 1',,1I11li"n ('mit.in'\ "'p(I! Wilt "fl'0I1
, ,'i"dun lint "'''111'''1,"1 '!'IC tn 1I1>101lt'1I nf d",,, tIIll"",!.!cl;llll \,ohllll":

" ,,1'~:lf: '1 ~~
11 II 1':;lt,:-'fil

,1. /1'u"I"IIIII'
1',,11,,1:'1111 <:"ui...ioll- rwc(l" IlIle- (vul (,fpICHI'II) Xfrui,.iullI"te

·1 Fm ":llr.' ~f, \ 'l~~' ufrrolilleti"" lultlco'll,le, welIIW"I"" IIlId II Ie le.t ;. ,lry I"OOCH,

S. l~mi~.i\>ln '>1(, itllll,,',i(l h,lI' (<II lhe >'M/1 l'IItR &, 1992.
f, S,,<;!tH' with '"11it", 1',,,dllctiull t1nhl fUI 1~IIR &. IlilJ":

•
I'Slt: .Ill (l'lI""'''A0I"I;,h,

ii I'Slt: \1 1 ( .IAlch Inftt ,
uII':lIG.'I:I
iv. 1':;](; :1'>1, J:;2 &. 3~(, whi(,h iudlllle, .1JII\lIio uci": p""'l'h",i(~ ,... i,t ,t"lc'IlI"IlI.: Im;lI" 1111,1 \'lIl11i.h..,
v. 1'51C ,l'11 {~ililolint)

h. AHIll1\ClI vo!, (m 1lJ'J2 "' tho 'l\tnr. with l'Jl'IK'
j, I':)IC 171 (elocttic lire fUlIlllce)

ii I'StC9-1

AI>I,r(willli,llll ",,:,,1
I - I"" (,Il<~1J

11,1 - 1".. I"(','..n

"1111 ~ "1""'" ""'I,,,
~~ - 1,1I.'I')nUl

'3~



App~"dlx Tllb1e 30.

PROCESS RATE DATA AND EMISSiON FACTORS llSFJ) IN C()Ml'UTING JJ>rllSSIONS BWM STATlONARY

SOUHCES RELATED TO PRODUCTION t'ROC:Es..<mS: PUlLU'I'LNES. 1988, 1992 aud 1995

Produdlon In 1000 I':nlbdon f.do"(k~

pSle Industry & Proceu Unit of menu", tnt per yel\r PM PM), SOx NO. VOC CO

1988 1991 1995

MINING AND QUARRYING

21 Mtt.lllc ore rnlnln8

Copper (mt ofo[(l) 22S 492 1,071 120.7 3S%, PM
1/1)!VlOI
N()IVlOI
NDlVIQ!
ND1V101

22 Non-J11;dalllc ore mining
50% PM

Coal mining 1,336 1.565 1,716 10 0.22 0.07 0.05

IfDlVlO\

Slone qU3rT)'ing. clay and sand piu 19,741 11,320 15,716 0.05

Other non-metallic mining and qunrryins (mt of gypsum) 2 28 1,612 20.9

MANUFACTURING
31 f<obnurl\clure of food, bevulgu !lIH) t01l1l((0

311-312 Food manufucturina
l:nnnl"8 ot lun (lilt) '"v '"V '" V.U~ 01% I'M

Rice Rlilling (IlIt) 5,831 5,934 6,012 88 61%I'M

Com milling (mt) 3,011 3,100 3,169 8.8 61~'.PM

Slarch factory (rot) 1,4n 1,472 1,472 4 610/0PM

Sugar conc factorics (mt) 1,369 2,011 2.'04 20 87% PM

313 Bc\'crogc roSllufacturing
Total for beer production (cu m) 110 120 110 4

314 Tobacco MlUlUfacturing

" Tf:dlle, wr.rlnl.pp,,~1 nUlllulhtr hulu.trlt>$

321 Textile mllflufncturing
Cl)UOn ginning (rIlt) , 14 84 ]4 620/0 PM

323-324 Mll,llulacturc ofl~dh~ Wld Illttlher products

TlIMeries M<llealhcr finishing

33 Mfr. of woodlwood produ(ts Inti. FurlllluR and "nurn

331 Manufucture ofwood and wood products

Log debal-kina and sawing (lnt oflog.'l) 2,760,287 1,042,201 627,458 0.187 400/0 PM

PlYWOOd cutting and sWldwB (m3 plywood) 415,253 3JO,580 282,558 , 92%l'M

f)ry= (m3 vmleer) 85,194 19,787 76,049 12

" l\hnur"tturt' of p"prr lind P"l'tl'llroducts;

prlnllng and pUbllshln8

341 M\1l1uCocturo ofprtpor fIllJ oIlicd pmducls
100% PM

Sulfate k.mtt pulp (nlt)

- wI no nir emissj<ln controls 223 232 239 123 2.5 "
342 ~il_\lj_n.&. p~lishing nnd allied jndU51ries
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Alll'tllllll TnMt 30"

I'HOCf-~<';SnATE. hATA ANI) EMISSION FACTOHS USI']) IN COMI'1JI'INc; I\MISS10NS FIWM STi\.1"10NAIW

S(HlItCl··~'" Itl':I,ATEI) To I'HOI)tICTl{)N I'HOCI~"SJo:S: l'lIIl.1l'I'INI·:S, 1988, 1992 1'111111995

I'rmludloll hi 1000 _______.__._~,~)I~I~~~~!!J!l5.1.£.':!,l~~!!!!~UL__________

' ..... Ie (!lllml!")' &. "rolf" (Jnll or nll'l'l'lltCl .._. ___ ...._,~~l.l~~.':>·!~!:._,_,___ I'M I'Mn 1"01 NO' VOC CO

I'Jft8 1991 1995

" M.lllIrlltlurf or chfllllrlll. 11111.1 dll·tnltnl flrutillclI,

pdroltllnl. (flftl. ruhhtr l\1It1I,hullr pfo,lllrh

I~I. 152 M:U1Ufi>l,lllre ('If dlcln;enh MtI pll\,li(' 111,.(111(,1.. 90% I'M

& l5t'i Ilr~.ic chcmic"!!
Sulfuric nr.id (IlIt) 141 '42 1·1:~ 20

/leriC\llturnl chenlicnb
NPINPK rer1ilir.er (ml) 1,(110 921 832 4.5

Phll.p!ll\rir. neil! (ml) 25'1 254 254

Delr.rgtllt,' rold ,urfAl:lfmt,

wI nil nir rllli"illll' ellulrlll (1111) 20S 20S '.OS ,15

~urf"el" c"ntir'R Chrlllitllb (i r., pni"h. Y,"IIni,I,~" tic.)

I'uinl nllUlufllCturinH (mt) .17 17 17 I "
,,.lrfnn: Cllldillil

;'i(,(1

Vrvni,h mnnufnclllTin8 (lOt) , 1 1 40

,"rfocc c\l:'rting
~OO

Lr\('.(llIr.r ,urfncc co:dins
170

Vinyl ft,i,~, OlVq (rul) 41 4R 55 17 :u

.'u 1'l""UICUnl rennCTle,
fllV~ 1'1'01

Vrw;'~lrll di,hllmilln (litr.r llffred'II'ck) R..1(,7,WG 2,.179,60{l 1.J1.1,276 0,O.~2

1'"111;,1'1,",1 hr,1 (,tdnl)1io cr:<c~'init (l'h-r <If frr.,hh'd:) R(,],WI 1,1r.l,RR9 1,<1R:\,~7r. (l ms I,ll.' O~O,I 06' 3u 2

:I.~S MIU"lfrll:ture uf luhber pn"ltllll:t,

Till': nml111hr mnllurl1(;t\llil~

" r,r.nllfnrlllrl:' nfnon·mrlnlllr 1I1h"lfrl,I"rodutl'

Jr.l MflIlUrl'lCtufe Off'll~ttCly. chinn Md rrvthrnwnre 9O,36S O.(l1l61 0(,6R 0(121 O.07R

)r.2 MflIl\lfnctllll'l flf@In.H mt.l ell\" 1"11'It.luel'
911~. PM

elm, c(JlltroncI, (') 30\ 3R4 ,16S 0.7 1.7 11 0.' 0.1

FIr\! p.lM' (I) 95 105 113 1 U 4 0.1 0'

Pl,}(c"cd l'llld h1nwTl (.) )0 3) 31 '.7 2.' 4.1 02 01

363 Mrulllfncture of eenlclIl
9:!~'. PM

('1'1'11 Sl\lrll{',e f'fld preprvlllioll (nil clinKer) <1,577 .'i,WI 6,572 5,5~1

(·nnhillr. IUlll cllll\'tI)'it'8 (mtelin\.:rr) S,OR<; li,211 7)02 ~ "6{15

(:'Iill].:nr 1'i'l11'1'"i"I' (lilt clinhr) \1l11,~ (l.212 7,302 l-ln~

(hin,linllllllll cnl<lln;olJ (lVd? (Inl clinKcr) 2,:!Il11 2, 7"~ 3,21\6 (,0) 2 ,16 ~_725

(lIm'llnltl\llllt'''It:ltllll~(llry
Ulll clllll:rr) '.I, 1~11 'l,'l1(l ",(11/. (I'll Lil ~, ll~

369 Mmillfl'.l',hlltl uf l\thflf Imn·\1lrlnllk minrllli prlulllc:l,

,";truehuIII rln)' prll\lu~1.'
7 7 7 9() 1(,'\ 56-; I'M h,I'1l61 (1(.61: (IO:!\ 00711

17 I)n~lt nnl,,1 hlllt"lrin

J7I ITI\Tl l'lllCl ,teel \lmic Illl!u,lliu

~il\lerIiIB
(t ,inler) 6,(l.l~ {,,(ns 6,1!.lS R% !>lI~.rM

("n,tillp: 1'11\11 mllin~ (ml) 1,272 1.311} 1,"611 0(, IW.11M 7. (l,~ (12 0.1

mr~lri(; rllr, rtllhllCt: (') ,l.l1 ,1.\1 "1.11 ,\ 1l,"I-'I'M

372 l,I"",r~'rl\lI~ nl<"tlll hll~k i",III'lril"

« '\ll'l~lil~!ll\ Ii ~\lllidc I,r_ll_ •___~'wlhlll.') 22~ .112 olD {,~
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Apptlldb: Tnble 30.
l'ROCESS RATE DATA AND ~USSION }<'ACTORS USED IN COMl'lJTlNG EMISSIONS "'ROM STATiONARY

SOURCES RELATED TO PRODUCTION PROCESSES: PlULlPI'LNES, 1988, 1992 IIInd 1995

Produttlon In 1000 Emission fadon (kglunil) 1/

rSlC Industry & Process Unit or measufo mt peryeaf PM PM" SOx NOx voe co
19811 1991 1995

38 ~hnurl1dure or fabricated Inctal produds,
machineries and equipment

381 MunufoctUIo of fabricated metal products
Appliuflco:!' (mt of iron shcelll) 184 202 218 16.2

J82 Munufucture of electricnlmllChincry (mt onron ,heeu) 114 167 232 16.2
384 Monufocture oftrunspmt equipment

Motor vehicles manufacturing (mt ofinm shoets) I 7 10 16.2

EU:CTRlCrrY. GAS AND WATER
411 EI«lridty ~nr~Uon

Diesel gcncrulcd (MKWIQ \.642 1,973 2,287 0.44 960/. PM 16.65 8.'16

COMMUNITY, SOCIAL AND PERSONAL SI-:RYIn:s
94 Medical, dental. other he.Uh anti

Vtterinllry ~n'lcn

Ethylene Oxide (t) 12 12 12 (l 0 0 20{)O (l

Bminlon 1'w.10f 'O\lJ'(IO:
I WOfld U.ll1lh 0l!&1ita!01l" 1~82., RlI('Id Ano.ment of SOW'tOf of Air, W.tf, and Land Pollution ""elp! for thl ft.
2 PSIC 21 8< 12 - Ralph Stono & Co" Inc. 1977. Indwtrial Pollution Control Sl,nhgl~o,
3 PSlC 3H (MO". OfWOlld &; wood. prod,). WHO. 1~93. NulIl11sT11 of SOQfl:Of of Air, Wfll.Ollllld Land pollution (Part One).
4 PSIC 3S3 (petroleum AflnerlOf). TWit 9.1-1 USEPA. 1990, Supplmlenl C to CompiJl'I1on of Air Pollutant Emiuicn FkloIY.
S PSIC 3~2 (Mfr. ofgl_ 8< 81_ prod.). USEPA. 1m. Supplmlcnt C to Colllpilllllon of AI: Pollutll:llt Bmisrion F9ctorll.
~ PSIC 363 (Conlolll ml'g..). Srcnomopololl'. 1993. \l,110 Rnpid AnIn1l\onl of Sowell of AI:, WIltU Wid L811d Pollution 8< USi-:pA 1990.
1 PSIC ."1 (euting '" rolli:\t). UNEP. 1~90. Ouidt1lnN: fIM EnvirOrutllnlolM~6lIl of !ton ",d Slcel WOlb.
8 PSIC 371 (llilumllf, & olectrk IlK rumon)· tlSEPA. 1990. Supplllnmt C to Compilfll.Jon or Air PtlIMant eJumon Fllcton,
9 PSIC 3n (Non.forrol1l' mdli basi~ indUllrlCl). Roo!ph Ston. & Co., Inc. 19T!. Ind~ol POlllltlon Control SlroleVo.,

10. PSIC 9~ (mid. dMtN". othll' h...:tll & hilital}' torvlc"). Stlltt ofCoJifornil Air ROIoU!eN Board, EPNNEOS olllJ"lon ""1<>f (1811. 191:18)

Not";
I. Dll\l\k celb Indic.u no pollutlon Imlall," "'"IOlIr WHO roport.
2 S0<1011 nl'l COlllputo-d. dUllo WlIllct of dill I olll'loductlon vtolwnl:

.. .. PSIC .3$$
b b. PSIC 341

.3. FOl'lTlul'l:
P(lIlUllllt 6I>\.iuion - Proto" JVi' (vol. o( prod'n.) x ominlon WI

4. For P31C ~): 4S'_ (Ifl'rod\l~tlonundorgo·.. Wit procen ..nd 111I relit b dry proc:....
S. Dnlad""o lll'Iln nt.IJ.i~ 1011I ror \lI1 )'''11 I9"tlB $> 1992.
6. SKlOl1 with .!milar produetJOIl det.lUf 1981 &. 1~91:

• i PSIC.3II(uJuUl\lorA.h)
II. PSIC.3II( ...ovehm~,)

III PSIC .31.3
Iv. PSIC 3SI, "2 & 3$1S wMch b\c!ud......ll\JJic .1,1; I'h"'l'hoJlc .'hl; "olell.'''Il.~I,,.jllllond "",,,Ifill'
v. PSle.37l (ftnllrlntJ

b. A.numod vol. Cor 1991 a tho nm. wilh 1988:
i. PSIC.371 (oIM'!rlclll'c rwn..-o)

ii. PS1C9-4

Abbrtvittiont~
I .. Ion (dlort)
ml - llLtUic ton
rq m - JqUOll1l moter
t& - kilcwom
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AI'!H'lUlllr~I"".)Gb

,\,In f'QI.l.IllION J:~IISlilONSFROM ~TATIONARY~OURCIt:.lltP:'.A(KI)1'0 I'RC)llIWrrON !'ROC;\V;.'l!fS: I'lllT.ll'l'lN1':R, 19RIl. 199~ .",Il"~

App'·",lll T.bk> 30b (tolllln"t<I) Itmhllont (ml)

rHle l"d""17" r,nN"1 rM
~~~

'0, NO, VOC CO

,na-rm----mr- -,m-....nu Hi9!! 1981 19:1r1Hr' i;u....'nr-,m- am ihl Ill§!

MINING Arm QIIARRYINU

" M~I ..1Ik: elfr ",Inlnl ;l7.1~' ~'.'~4 129,110 9,~1l~ 70,174 4""'4 • • • • • • • • • • • •
C"l'l'" 27.m 59.~~ 129,210 9J(IS '(\,7701 4S,1A4

" Non ..r •• llIe ..,O' ,.,1"lnl 14,.)91 11,10) ~1.2Jl ~(137 ~9RfI, n.lAl ,.. ,.. ,PI " '10 H·' " " .. • •
t;•••lllllnln~ 1).l~7 15.651 17,751 ".6H M7ft 6.115 19-\ M' '" " '" '" " " ..
!'II"". 'l'l",lyi"~.clly .. ,I1 ...nl1"b. ." '(.6 '"~

.'\.H .\0,' '"')111', nnn'nlfltlll, ,,,lnlllA Ilud 'l".,rylnlt " )ft~ )Mo' " "" 11,191'1

MArWrA(1"VfHNl:

" Monll"'t;i.lf' Clf r''''4, bnf'1'.c .... ",,11,,10...-.:0 111.~67 Ult/tltllil 14.',1~' ~:t,174 117,311 101,070 , • • • • • , • , • • •
~Il,'n F(>(>" p'llI,,,I,,,III'l,,,, 111,087 1/1111/1/1/1/1 14U1, ~4,f1111 1I1,fI" 101.&1' • • • 0 • • , • • • • •

t:"f\p!I,,,,,rn.1I • , , , , ,
Pic~I",III,~

,~1,,'l( _~',111 '1.'10 ,I,'fll ~I,A,n )1.17$

emil ...mh,& ld,.t91 27,779 17,11&' 11I.16' 111,(,tn l"I,lI11

~'.J(h r",,', ..y '.tHI .~.AtA un ',}~2 un J,l91

~"I\" r"'O rocl",l., 27,)'/1 41l.11' '~.O" ",A" ,It,VA9 U,7"

'" (\tv"9f;O ''''''llro.:IUll"" ". ". ,.. '" m '" • • • • • • • • • • • •
T...... r.., 1..... 1'""'\I'c'I"', ." .., ..0 '" ~Ql 11>.\

HI T"I>"H" 1I,.,,,r.c'IlMI\

" TnUlo", ..... 11111: _rr"ot ."d IN'h,' IIId.II" .... .. '01 I,l~' " 12~ ". • • • • • • • • • • • •
III T,"lI.n'CllarKlII,11\& .. ,.. t,171 " 12S OJ. 0 • • • , • • • • • • •

Colilln idnr'IiM .. '01 1,171 " '" '"
)1.),)14 M'Oll"fow;iun or I.",h., md I.,.ht, f'1C'lI"..to

T",,"orlu ."d luther nnl~IIJ~

" Monotltlllt. IIr"'-Md and 'IIood ,lrlldor111Ill'tufth'l rutnl 2,~91 1,114' MJO 2.111 1,:t99 1,'4~ • • • • • • '01 " " • • •
,,, l..h""ftllCl'I" "rwo(>d mo1l"C'M JII"d"," ',:192 !,R4A I,~O 2.111 1,~9? 1,;H1 • • • • • • '01 " 01 • • •

t~ d.h"kllil. .",1'001'1"" '" '01 111 "" " "
rlyw".-.d ,'.'!1'1I IIIld ,.,1Ii"lI 2,016 I,f.}} 1,413 1,9111 I,m !.'ll(1

1)1Y,,·
lO' " 01

" M"""'ar1.." "r r ........""I,er" I" ...."rh; rllnU"1

o",t I,Ubl,hl"l 11"Ut 2A,:Ut; 29,411? 11,U9 2R.~" 19,4(10 ~~R ~RfI '" , • , , • • U(l~ ll.110 1I.3~1I

'" Mo"nl'!v1llrt ..t t"'! ..., ....d oPle,1 rr",t,,(I, 21,4lt 2R,:Q6 29,~OI' 11,411' 21t,~' 2'},40,} ~~11 ~\ll) ". , 0 • , • • ~,'O:' M20 ")61

~lllfl" ho~ 1'1l1r
'III M '" .nllrrl...n ('~I"" H,~n 'lIJ}ll 19,~0? ",HI> 23.\~, 1<),~\l? ~~3 ~~fI '"

1,R~S It,nll 1I,3~'

'" 1,.I"''''''I'"l>ll.~lro~ M<!.lIItd h,,\l'tlrIAt

" Mo~uh(lul~ "'~hpmbh ud ci,pl"'kloll'l",lllr:t., ,,'11<>11 1~,3~' IM~(1 IA,1t1(1 J',(\" 11,~," ",114 4M' 4,d72 4,02$ 111 '" ~fI.' 1,121 1,'22 1,". ,".00] ~.!l.~4' ~",l~
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VALUE OFWASfE DISPQSAL SERVICES TO""= FHILlI'FINES.1!l88, 1992 .... 19%

Pollution Total A.bat.emeDt Cost (P "OOD)
PSIC lDdastry & """'"' Control 1988 1992 1995

Tech. 11 """,.t 1988 ptias anmJl 1988 ori=

AGRlCULnJRE, FORESTRY AND FiSHERY 8,062,.382 13.264,751 &.071.368 16.,8"'.,3,123 !.OlL~9

11 A:riadturaJ etops production 2.56i.893 4.252,430 2,567.8'93 5.392.081 2.567.658
HI Pabl' producti<rn
112 Com productioD
113 V~ producti<rn
11' FtuiI> and..., (=Iudmg-l""""""'"
115 CooooD! producti<rn moIudiDg"""._
116

Sogo=oe """"""'"117
Tob=o """"""'"

118 Ftbe:r co?s pnxtoctioc.
H9 Agricumn! crops production
U l.Jvestock. poultry 2nd other anlm2l products 174.2il 367.639 2l3,.2...('7 469.685- m.660

121 I.M=oI; """ 1i=u>ok pro<lucu 2 81.818 109,860 S'.&.;4 145,476 69.27.A:
122 P_and pou!lty produe~ 2 39,683 62,45< ~8.119 81,09i 38.618
129 _ of""'" """""'."",udID& lhori_ 2 152,770 195.326 150.494 243,lU 115,768
13 Agri<ulttu2l """=

130 AgricubxJr.U sernccs
14 F~' 0 0 0 0 0

iii 141 00= (off..bmel and """"" mhmg
142 IDImd mlriDg
143 ()pcmion offish fanns
149 Of!:Jr::rmbcry~

IS F.,..,.". 5.,220.218 8,644,00 5,220.,218 10.%1.451 5.219.741
lSI

Logging """""""159 Olhct furcstry aetM1ies
I" Htmt:irlg. trapping aDd guM operation
160 1lDD>bg. ttapping and pm: op=!ioo

II1II J\IL'1.i'';G A.....'D QUARRYI:.~G 3.664.066 4.743,652 2.8~.52~ 6.015.443 2.864,4n

21 MNllk ore mining 3 3.650,514 4,719.140 :"&49.';~ .5.983.870 2.U9.J61
2JI Gold en mining 1,59,;.621 2.320,098 l.-5.DLC"'-S .2.9.s1,8&': 1.400.897
212 ()fucor precious~ ore mining.
213 ~ cr.e mining 1.772,006 1.91&.099 1.158':~ 1.432,1.;9 1.15&.166
214 Nickel.~mining
215 Chrol::oi!e Ol'e mining 21,608 46.610 zt,l46 59.102 28.144
216 Iron ore Jl:IiI:riog
~19 Other base metal~minmg 2li'_"79 434,334 262.-"79 550.135 262.2~5

22 !\on-metaIllc mining and qu.arrying 3 13.5SZ 24,511 14.8eZ 3J.573 !S,OJ~

221 Coaimming 99& 1,698 1.Q't..6 3.021 1.439

= C1'\1Ilk petroIecm and tu:tur.d ga.s~

and """"""'"• ::!::!3 Sroo::. qw:n)ing. clay and sand~ 11.554 22.813 13,i76 28.551 13.596
229 0ti1::r non-md3llic rcining. md qu...~~

M.A.'\lJFACIT;m:'.;G 252.':28 2!M,'95i !56,.:90 4Oi.837 194..208

31 ~imo~of food, bever:ag~ ud tllbaa:o 137.913 164.6~ 14E.lSS 2.A:l.(l91 11.:.805-
311-312 Food mmufaauring 4 78..;20 9i.156 t~.6~ U2.961: 68.077

313 ac..t:osg: m3t1tIf.aeturing • 59.492 67A-49 59.492 98.119 46.~8

314 Tob=o~

32 Textik. weuing sppareland ~I.her m<h:tstrin 40,036 41.336 36...., 47.600 !l.661
321 Tcxtl..~ manufadl:ring 4 33.618 33.9'57 1:9~2 40,148 19A5I
322 Wuring.~

6.1S2 3,21S323·324 Mznuia.ctu:r: ofle3the:" md teatb:r~ 4 6.358 1.879 f,.949



...

...
_ TobI A.bst<meot Cost (p '000)

PSIC ~ & """'"' C_ 1988 1m 1995 ...
T,dd! ",<not 1988 pnees """"" 1988 prim

33 Manufacture of wood and wood prodacts
including furn:fture:s :and fUt.utes 4,727 1,992 1,757 2.159 1,02" ....

331 Mmuf..... of"""" and """'" """'"'"
4 4,727 1,992 1,757 2,159 1,028

332 Ma:nu£acturc .and repair offumituI'c:
34 :M:anufadure of pa'per and psper JH'Oduds.;

prlntlng and publhhlag 22,728 2~430 23,,3U 34.661 16.S05 ...
341 ~ ofP'P" and.ni«l """'"'" 4 22,72' 26,430 23,312 34,661 16,505

342 Pricling, pubUsbmg and _ ~

35 Manufacture of c:bemkais and cbemk:a1 products. 23,141 25,720 :3,336 32,660 15,552
potroIe..... coal, ",bbor and pb>tk prod"'"

351,352 Manufactnre of cbc:micals and plastic pn:xtueu 4 16,207 11,830 16,377 5,311 2,529 iMiiI'
&356
353) Peaolewn tdincries 4 6,534 7,890 6,959 10,052 4,787
354) Manufacture of miseeI1a:neou5 products of

pcttokum and =l 4

355 Man........ of<Ubb<r """'"'" 4

36 M20ufoctur< of_ m100nl prod""" 9,068 13,265 16,037 20.185 9,6U
361 MalI1Ifacturc of pottcrr, china and C3rlben'ware 5

362 Manofactun> ofgbu and gbu """'"'" 5 3,039 4,356 3,295 6388 3,042
363 Manul"3ct= of=- 5 6,029 ',903 6,741 13.m 6,570 lioi
369 Mmuf.....ofotho<_"""'" pro<Iool> 5

37 Bask: metal industries 10,295 13,855 10,552 17$9 8.542
371) Iron mil steel basic~ 5 10,295 13,855 10,552 17,939 8,541
372) Non-fc:rrou:s m<:taI. tmic industries 5

3" Manufactore of fabricated DHDI products..
madUDerles;aDd equlpmeut 4,821 7;256 5.407 11,S41 5,496

381 Manul"3ct= offabrioolod mcla1 pro<Iool> 5 2,557 3.576 2,694 4,986 2,374

382 Manufacture ofmachinery except dcctri<:al 5 1,979 3,23<) 2,42' 5,987 2,851
383 _ ........ ofoIoctricol ""","""" "". 5 285 449 285 570 271
384 Manufacture of tnmsport eqpt.

385 _ ........ ofprof....... ""'.ae.tific "'"~
..d oooUoIHng oqcipma>l

386 __and ...... ofmcla1 fumitaroo mol fixn=

39 Otbet' manuractarbtg industries 0 0 0 0 0
390 =~-"'"

ELECI'RlCITY. GAS AND WATER 0 0 0 0 •
41 Enc<ridty • 0 • • 0

411 Ekdricily ........... mol ..._ 5 0 0 0 0 0
412 E1e<:trici:ty disl:ribution 10 c:onsumen
42 Gas and steam 0 0 0 • •

421 Gao~tmiDg and "'__ugh.,,-

422 S=h'" and J>O""" plants 5 0 0 0 0 0 iIiIi
43 Watenrorla and supply 0 • • 0 0

430 Waterworks and supply

CONSTRUCTION 0 0 • • 0
SO ComtrudIon 0 • • 0 0

501 Gen=1 bcilding_
502 gen. engino::;:i:ug~
503 Spociol""'"__

M10I.ESALE AND RETAIL TRADE • 0 • 0 0

61 Whole:san trade 0 0 , • 0
618 p_mol pcttokum product>, ............ 6

62 Ro<all trade 0 • • 0 0
628 Pdroloum mol j>O!Wlwm """""". -mng 6

ioiI
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419 623 419 0 0

ll.l73.0S3 33.791.812 20.279.153 49.496...596 23.569.80;

o

•o

o

o
o

o

o
o

o

o
o

o

o 0 0 0

o
o

i ..c;.S04 12.644.,709 6.895,798 13.74l,308 1l.3CS.361

2.866,.373 2.843.742 1,19O.m .2,5lJ7.784 1.m.,183
2.865.954 2,843.119 2,190.553 2,$07.784 l.m.l&37

,

,,

p_ ToW~Ccot(p·OOO)

CoDtrol t988 1992
Tech. l' c:mTart t 988 Dric:es

PSlC

TRANSPORTATIlY.'<. STORAGEA''iD COMMUNICATIONS
71 TransportaUoo seI"'riees

711 ~ trmspon
712 ~ passeoger tt3mpOrt

713 Wmttr.lZDpOrt
714 Artrmspon
719 Ser.'iccs a5icd to trmspoI1

71. ~ &ad wareb %
p...o Storage :mel. wzrcbousiDg
73 Conunmriation

FINA.f'llCING. I!'iSliRA:"'iCE. REAL ESTATE A.1'\1}

BVSll't'ESS SER\lCES
81 Batrldng ittItltutiot:l
82 Financi2l iD:t.enDed..izr83 _.-ana
84 Real estau
85 BuslDt:s5 services

COMM:I.J'!\'1TY. SOCIAL A."ffi PERSONAL SERVICES
91 Public II...... , ation aDd defeB:se

92 Samtary" aDd similar xnioes
93 EdualtkHl. senic::e:s
94 ~ecUcat. dmtaI.. other geattb aDd vetaiDaty services
95 Otlm'" so<:iaI &SKi m.ted~ sen'ices
96 R.ea-eatiotta:l aDd altI2ral services
97 Penon:al aod bousd1okI services
98 Rest:amuu and botels
99 ~ orgmizations and other

e~bodies

mI HOUSEHOLD SECTOR
!"\ATUR! NATI'RL SECTOR

TOTAL

....

...

...

..
i.q:ld~~~~'.

1 • CfOSicx:. co:::....-01 meastIfeli

:::.~~tx:llll!., ......""'" .
4.~~

5·~~

6 • oE.oYa1:'~
7.~~·~

8 - septic uci:

...
148


