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I. INTRODUCTION ...

TIle environment plays a major role in man's survival. In recent years, however, it. has become
increasingly apparent that the onslaught of development has resulted in a certain degree of
environmental degradation and depletion of natural resources. Rapid industrialization and urban
population growth in the Philippines has adversely affected the quality of the country' s water
resources. Despite stringent wastewater regnlations, the water pollution problem continues to
\\"Orsen thereby threatening water supply, fisheries, aquatic life and human health. Hence. to
address the growing surface water pollution, the government has proposed the use of economic
instruments to complement the current regnlatory procedures. One of the innovative initiatives
concerning the use of economic instruments for pollution control was undertaken by the World
Bank for the Lagnna Lake Development Authority (LLDA) in 1993. LTJ 1996, the LLDA has
adopted the recommendations of the World Bank and implemented its own pollution charge
program within the Lagnna de Bay region.

Learning from the experience of LLDA, the Department of Environment and Natural Resources
(DENR) proposed the implementation of a national poliution charge system. The Environmental
Management Bureau. w~th assistance from the Philippine Economic-Environmental and Natural
Resources Accounting (PEENRA) unit of the DENR and the Environment and Natural Resources
Accounting Project (ENRAP). has recommended the revision of the wastewater permitting rules
and regulations to incorporate the "polluters-pay-principle". Under the proposed permitting rules
and regulations. no industrial and commercial establishment shall be allowed to discharge
\\astewater into a river body without paying the corresponding wastewater discharge permit fee.
The permit fee is computed based on pollution loading. current ambient environmental quality
and classification of the water body where the effluent \\ill be discharged. Initially. they \\ill be
charged for effluent containing biological oxygen demand (BOD) for organic wastes and total
suspended solids (ISS) for inorganic wastes.

In the process of formnlating the wastewater discharge fees. a survey of industries was conducted
to obtain updated information on water pollution abatement costs to derive a rational load-based
fee rate. This paper presents the results and analysis of the survey conducted in Region XI.

2. CURREl\'T REGULATORY APPROACH ON WATER POLLUTION AND PROFILE
OF \VATER POLLUTIVE FIRMS IN REGION XI

Current \\ater management efforts in the country rely on the command-and-control appro.och.
TI,e\ are based on the implementation of Presidential Decree No. 984 (Pollution Control La\\)
TI,e implementing rules and regulations for water pollution control are specified in two DE"iR
administrati\·e orders (DAO) namely: DAO 34 (Series of 1990) for water usage and classification
! ,rater quality criteria and DAO 35 (Series of 1990) for effluent standards.

DAO 34 identifies the beneficial uses for Class AA to Class D water. Water bodies classified as
Class .A.A are considered pristine waters and are used primarily for drinking. Class D is a low­
grade water used for industrial cooling and irrigation. DAO 35 applies to all industrial and
commercial establishments and regulates conventional pollutants (color. temperature. biological
o\C'gen demand. total suspended solids. etc.) as well as toxic and hazardous substances (hea\~·

metals. cyanide. PCB, etc.). It specifies that the efflnent to be discharged should always conform
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to the prescribed standards. In addition to the enforcement of the two DAOs, a system of
compliance monitoring and fines and penalties has also been instituted.

As of the second semester of 1998, there \'illS a total of 732 water pollutive firms in Region Xl
comprised of the provinces of Southern Mindanao. Davao City. Davao del Norte. Davao del Sur.
Davao Oriental General Santos City, South Combato and the Saranggani Province. Out of this
total. an average of 54.2% is fully complying. For Davao City alone. there are 101 water
pollutive firms with 48.5% full compliance (Table 1).

3. CONCEPTUAL FRAMEWORK OF A MARKET-BASED MECHANISM FOR
"VATER POLLUTION CONTROL

The environment serves certain functions and services. Water resources. for instance. provide
valuable services for life support, waste sink, recreation and aesthetics. Water resources have
been generally considered "free" and this has resulted in their wanton abuse and misuse,
Economists assert that environmental degradation is a result of the failure of the market sy-stem to
put a "alue on the environment although the environment does provide services and benefits, In
this regard. the general environmental policy advocated by economists in dealing with pollution
problems is to subject them to market-based mechanisms to internalize environmental
e:-"1:emalities and make firms recognize and pay for the environmental consequences of their
activities (Beder. 1993). However. firms that attempt to unilaterally internalize these costs bv
coutrolling their residuals could find themselves at a competitive disadvantage due to higher
production costs. Not only does the unimpeded market fail to generate an efficient le\d of
polllllion control. it also penalizes those that might attempt to control them (Tietenberg. I()96),
"Without some government intervention. therefore. there is no strong incentive to comrol
pollution among those that generate them." (Lasmarias. et ai, 2000).

One way of correcting this market failure is for the government to create a charge on effluent
discharges by firms (Hagler Bailly, 1996). Incentive-based environmental policies are usually
evaluated using economic efficiency or cost-effectiveness criteria. The optimal level of pollution
or economic efficiency is attained at r..'le level at which the cost to the company of cleaning up the
pollution equal the cost of environmental damage caused by that pollution (Beder. 1993). One
way of achieving this is to impose a legal limit for each pollutant at the point where the marginal
cost of control equals the marginal damage caused. i.e.. at e' in Figure 1. The other approach
"'ould be to internalize the cost of pollution control by setting a pollution ta" or charge for ""ch
unit of emission equal to the point where the marginal cost equals the marginal damage. i.e.. at (
in Figure 1 (Lasmarias and i\lendoza. 2000a) .



o

MAC

ex
Effluent

e,

...

-

....

Source: Lasmarias, N, and N, Medoza, "Design and Anaiysis of a Wastewater Discharge Permitting
System in the Philippines~, 2000.

Figure 1. Efficient Allocation ofPollution

According to Baumol and Oates, as cited by Lasmarias and Mendoza (2000a), determining the
efficient Ieve! of effluent is very difficult to implement in practice because of the data
requirements, Infonnation on tbe abatement cost of each generator of the pollutants and the
damages incurred from these pollutants is needed before the level of pollution at which the t\\'o
marginal cun'es meet can be determined, In many situations, there is very little infonnation on
control COstS and scanty information on marginal damages, Thus, the cost-effectiveness criterion
is usually followed.

The cost-effectiveness criterion is achieved \\'hen the level of marginal costs of control is
equalized among finns, rather than the level of control. W'hile this achieves the same b'e! of
aggregate control as a uniform standard, the burden is shared differently among finn; by
reallocating the pollution control burden among sources. Thus. finns \\'ith lo\\'er control costs
take on proportionately higher share of the control responsibility than finns \\'ith higher control
costs (Stal'ms and Whitehead 199Las cited by Lasmarias and Mendoza 2000). TIlis is a cost­
effecti,'e outcome because fe\\'er resources are used to achieve the same level of control (figure
2)

If a pollution charge is levied to all pollution sources. each source will choose the most cost­
effecti"e allocation of control responsibility and has the incentive to develop newer. cheaper
means of controlling emissions. As long as the finn can reduce its pollution at a margiual cost
1.\lCI

) lower than the tax. T. it pays to adopt the new technology (Tietenberg 1996 as cited b\'
Lasmarias a,nct ~lendoza 2000a).

3
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FIGURE 2. COST EFFECTIVE ALLOCATION OF POU.UTION
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Source: Lasmarias and Mendoza (2000a).

Figure 2. Cost Effective Allocation ofPollution

4. RESULTS AND ANALYSIS OF THE SURVEY ON WATER POLLUTION
ABATEMENT COSTS CONDUCTED IN REGION XI

A sUlTey of industries was conducted in Region XI. specifically in Davao City, to detem,ine the
current \\'ater pollution abatement cost in Region XI. Data from the survey were used to derive
the marginal abatement cost of fimlS. and furtber in estimating the load-based fee rate, 11,e site
\\'as selected because Davao City is a highly industrialized area that can appropriately represent
the Mindanao region,

There are 97 industries surveyed in Davao Citv and out of that totaL onlv 31 wet industries
submitted complete and sUbsumial information: which were considered in'the computation of
pollution load. although only 30 were included in the statistical analysis. Table 2 shows that out
of th" 31 industries considered. eight (8) and five (5) industries are engaged in hog fanning and
refined coconut and other vegetable oil manufacturing. respectively. These two ~l'es of
industries already contributed 76% of the BOD load discharged in river systems in one year "ith
rdined coconut and other vegetable oil manufacturing sharing a huge 54% followed by hog
6nning at 22%, Therefore. if the implementation of the proposed pollution charge were to be
ph~sed-in. priority should be given to these two industry ~-pes.

4
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Using regression analysis, the following marginal abatement cost (MAC) for BOD was derived:
MAC (BOD) =(1119.4885) (INFBOD-O.498649) (TXEFF 0.537

67
5)

REGRESSION ANALYSIS, REGION 11

ILS II Dependent Variable is LNTAC
Iinciuded observations: 30
!White Heteroskedasticity-Consistent Standard Errors & Covariance

I
iVariable
I
Ic
ILNINFBOD
ILNTXEFF

Coefficient Std. Error

7.711076 2.032382
0.501351 0.174535
0.537675 0.55883

t-Statistic

3.794108
2.872497
0.962144

Prob.

i
0.0008i
0.0078f
0.3445:

IR-SqUared
IAdjusted R-squared
is.E. of regression
ISum.squared resid
ILog likelihood
IDurbin-Watson stat

0.264182
0.209677
1.891485
96.59827

-60.10861
0.499589

Mean dependent var
S.D.dependentvar
Akaike info criterion
Schwarz criterion
F-statistic
Prob(F-statistic)

13.08695,
2.127651 i
1.369363!
1.509483\
4.846921 :

0.0159:

iNotes:,
(i. InTAC: natural log of the Total Abatement Cost =
i Annualized Capital Cost of Abatement + MOE
i •
:2. LNINFBOD: natural log of the Influent BOD5 load (Kgs)
\3. LN TXEFF : natual log of the efficiency BOD5 removal of the
iwastewater treatment facility
IMarginal Abatement Cost (MAC) =1119.4885 • (INFBODA -0.498649)*
!(TXEFFA 0.537675)

Source: Lasmarias N. and N. Mendoza. "Design and Analysis of a Wastewater
Discharge Permitting System in the Philippines. " 2000

From th~ total abatement cost function, the MAC was derived and computed for each firm. On
the al"~rage. this is estimated to be PhP 12.10 per kilogram of BOD. At the proposed fe~ rat~ of
PhP 15.00 per kilogram of BOD, 94% of industries have a lower MAC than the said rat~. This
indicates th~ percentage of firms that would likely reduce BOD load some more. At PhPIO.OO.
onll" 84% would likely conduct additional BOD reduction meaSlJres.

Th~ marginal abatement cost obtained from the survey is comparable to other studi~s. The
Int~grakd Em'ironmental Management for Sustainable Development (IEMSD) project of the
DENR deri\'ed PhP7.45 per kg. BOD for primary treatment using 1992 data from the Laguna
Lake Del"dopment Authority. Based on the computations by Lasmarias and Mendoza (2000). tillS
would be approximately PhP 19.00 per kg. of BOD at constant 1998 prices. On the other hand.
using the Industrial Envirollrnental Pollution Control (IEPC) project survey. ENRAP III used
"\",:rage abatement cost of PhP4.00 per kg. of BOD at constant prices of 1992 (with base "ear
IqqR). \\'hich would be appro"imately PhPIO kg per BOD at constant 1998 prices (Lasmarias
and \1~ndoza 2000a).

5
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5. CONCLUSION

Given the deteriorating state of our water resources, it is high time that the goverrunent considers
the nation\\ide implementation of the concept of "polluters-pay-principle" in environmental
management. Under the proposed permitting system, the incentives of a market-based
mechanism as actnalized through a pollution charge system would be integrated to complement
the command-and-control strategy. Technical and administrative requirements as well as
financial and enforcement schemes must, however, be instituted for successful implementation.

6
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TABLE!. PROFILE OF WATER POLLUTIVEFIRMS
Region XI

TOTAL i
PROFILE AND COMPLIANCE Davao City (Davao City and the rest of I

Region XI provinces) I,

PROFILE I
,

I
No. of water pollutive firms 101 732 I,

i,

INo. of firms with WPCD'
I

79 644 I
I

I
I

-With PO' I
I

49 397
I,

-\V/o PO 30 244 I
I

No. of firms without WPCD 22 88
II

I II PERCENTAGE COMPLIANCE I

I I
Fully complying' 48.5 54.2

!I

I
I

Partially complying" 29.7 " , IJ.L')

II ,
I

l"ot complying' 21.8 12.0 I,
I

Source: ReglOn XI-EnvU"onmental Management Sector

I Water Pollution Control Device
: Pennit to (~rnte

;Fu!1y I.:omplying = No. oftinns \\ith wreD and \\ith corresponding PO

No. of water pollutive rums
~Partia.lly ;:omplyi.:1g:::; No. of fums \\ith WPCD but \\ithout PO

....

No. of \Yaler pOllutive fInns
= No. offums \\ithout WPCD

No. ofwaterpollutive finns

7 -
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'1'.\111.10: L I'.;'al HIlI) 1.II11d III ""dnll..; \\'ah'I'!luil!l's ill It q,!lu II XI II) lIuluslr)' Sl'rtur,11J9H

Tlllni nOI> 1.\111l1
T,llnIIlOJ)

Illflucnl (kg .\T)
1,lllhll·:I'I'III":111

(kg yf)

I.RH.7K7 62. '1.11

322.326 3.366

R.611 688

2U,·Hl9 6lP)

",,726.H2·' 1(,6,622

151.018 I.R I 0

31~.600 2.028

508.0123 19.616

22.HO 129

96.475 HO

·12.\.929 .12K.HO

I ~2 ..169 ~IO

1.(10 I 65

1(, 5

018.2·10 36, I ~(l

IL()71.76K 62.L209

R~O

3.675.00

1.·100.·10

12ARO.00

2.1.().I0.OO

15.72·1.80

120,954.00

112.·104.72

5.16.764 ..15

286.000.00

698.500.00

371,(I.HI..1U

7·12.082.00

\" Idumo.: Ill'

\\' a sl.,;\\ alo.:r

l ClIlli yr)

3

R

5

2

2

2

Nil. Ill'
Finn s

251

I 5 I ·11

PSIt'

15 110

15120

02100

15152

J.5 ,5·11

I .5 6 ·1(1

15530

21020

15·110

15720

159.W

td 111111l'nchHlJ of slillchcs lind slllrch pro<!ucis

l\lllllul"n-.:ltlI'C \II' lullll.: ..

illig hlllllilll:

Pl'oduclinli. procc:-;silll~ lIud prcservillg. ufl11cnlnnd melll pruducts

Ih:pol I .1.662.10

C'llJlllillj', plld;illg lind Ilrcs..:rvillL: or fruits lIlId frllil juico.:s

'1'0'1',11. )1 2.~)2.757.R7

l\lllllU l"ll t.: [1I1l.: Ill' I.:tl\l III illl.:t s lllld h ox..::; Ill' rll 11I.:r U1111 pll p..:rhonrtl

Sllllll~hlcrillg lIod menl pncking,

T.\p..:ofilltlusll.\

I\lallul'uc[ur.: Orlllailliqlltlrs and mllil

I\IUlllll"lldurc of stlfldl'inks

Sll~l1r rdining

1\1 nlluJ'nl,;(tlf": or I'cJ'nclll:oClllllll Ullt! ulher v..:glollllhic oil

1\1 alillfudlilC Ilf .~lllld; plIHlucls

1\1 nllU 1"111.:1111 I: lll"dc.~i-':ClIll:t1 l,'tll,;uJ\ul

"t~~~!~ILII\lrl 1 .1.()(!.Q.~(lO _

SI1UI~'~ l,a~lIIal'ius. N, 1)~sil'llnl\,1 ,\l1al~'si:- Ill'll \\'ll.~h':\\'lIh.:r l)isdHlrl\~: 1'~l'llliltillt" S~'sklll illlhc I'hilippillcs. ~()nO,
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