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Abstract

The Water Flow Accounts of Region X is the pilot environmental accounts being developed
by PSA-X in response to the request of the Regional Statistics Committee — X thru RSC-X
Resolution No. 02, series of 2019 for the compilation of environmental-economic accounting
in Region X to generate indicators that would give understanding and measurement on the
contribution of the natural resources to the economic well-being of the region, as well as the
cost imposed by pollution or resource degradation. The UN System of Environmental-
Economic Accounting- 2012 Central Framework (SEEA-CF) serves as the framework of this
study. This paper presents the Region X experience in the compilation of the Water Flow
Accounts — from data collection to challenges in estimation.

Results show that largest portion (88.1%) of abstracted water for years 2018-2020 was
sourced from surface water. Of the total abstracted water of the same period, 97.5 percent
was used or consumed by the economic unit that abstracted it, 0.4 percent is for distribution,
and 2.1 percent was lost water. In Region X, the power sector was the largest user of
abstracted water for own use (91.8% while the largest consumer of distributed water was the
household sector (86.1%). It is interesting to note that of the industries with reported water
losses, the industry of water collection, treatment and supply recorded the largest percentage
of water loss of 38.3 percent out of its total abstraction. Moreover, water use efficiency in the
region was recorded at PhP 211 per cubic meter.
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Introduction

Background

Since 2000, the economy of Northern Mindanao (Region X) has been expanding with
an average annual growth rate of 6.0 percent. The region also has been consistently
the second biggest contributor to the gross value added of Agriculture, Fishing and
Forestry in the country since 2013. (Philippine Statistics Authority, 2021)

With this economic standing of the region, there is a need to have a coherent
information to allow policymakers and program implementers understand how these
natural resources are being used as inputs to the economic activities of the region. Such
information allows the decision makers to assess whether the region is gearing towards
sustainable development. Hence, RSC-X resolved to request the Philippine Statistics
Authority (PSA) to compile environmental-economic accounts in Region X to generate
indicators that would give understanding and measurement on the contribution of the
natural resources to the economic well-being of the region, as well as the cost imposed
by pollution or resource degradation.

Since PSA is gearing towards the institutionalization of the economic-environmental
and natural resources accounting (EENRA) among the 17 regions of the country, the
request of RSC-X was granted making Region X as the fourth region in the country to
compile ENRA.

Based on the Water Resources Assessment by the DENR, Northern Mindanao which
is under Water Resources Region X, has a potential groundwater source of 2,116 MCM,
the fourth biggest potential source among the 12 water regions of the country. In
addition, the region also has a potential surface water source of 29,000 MCM, the top
potential source among the 12 water regions. (Water Resources Utilization Section,
Licenses, Patents and Deeds Division, Department of Environment and Natural
Resources X, 2021)

Although the region has large water sources, water sufficiency is still a pressing concern
in the region considering the growing number of industries which also have increasing
demand for industrial and agricultural use. As of 2021, the region has 38,910 operating
establishments (Philippine Statistics Authority, 2022) which drives the increase of water
demand for industrial use. Also, the region has 121,352 hectares of potential irrigable
areas of which 68.8 percent were irrigated as of 2021 (National Irrigation Administration
X, 2022). In addition, Northern Mindanao population grew at an average of 1.46 percent
annually from 2015-2020 reaching a total of 5.0 million in 2020 from 4.7 million in 2015
(Philippine Statistics Authority, 2021).

Consulting with the stakeholders during the SEEA-CF Appreciation Training last March
2021, water came out as a priority resource to be accounted in the region considering
the numerous economic activities in the region and its population growth. Also, there
were existing pressing concerns about water supply in the region.

The Water Flow Accounts describe the flow of water to and from the environment and
the economy. This give information on where the water is sourced and how much water
is used by the different sectors of the economy. The flow accounts will aid the planners
and decision makers in managing water supply and demand and in improving water
supply services and its infrastructure.



Objective of the Study

This study aims to support the institutionalization of the SEEA-CF in the country with
Water Flow Accounts as the pilot ENRA project of Northern Mindanao.

Specifically, this study aims to:

a. compile the Physical Flow Accounts of Water Resources in Region X; and
b. provide possible recommendations to address data gaps in the physical flow
accounting of water resources in Region X.

Conceptual Framework

Scope and Coverage

The compilation of Water Accounts in Region X is based on the United Nations System
of Environmental-Economic Accounting 2012 Central Framework. The framework
integrates the economic and environmental data to describe the relationship between
the economy and the environment and to determine the stocks and changes in stocks
of environmental assets. One can see if the region is pursuing sustainable
development, that is, improving its economic well-being while preserving
environmental quality for future generation.

There were 3 main accounts discussed in SEEA-CF, namely: (1) asset accounts or
stock accounts which record stocks and changes in stocks of environmental assets,
(2) flow accounts which measure the flow of water, energy, and material from the
environment to the economy and vice versa in both physical and monetary flows, and
(3) environmental activity accounts which focus on environmental goods and services,
as well as expenditures on environmental protection and resource management.

This study focuses on the flow of water. The framework presents enumerated six data
entries on the water flow based on how the water is utilized: (1) Agriculture, forestry,
and fishing, (2) Manufacturing (3) Electricity, Gas, Steam and Air Conditioning Supply,
(4) Water Collection, Treatment, and Supply, (5) Other Industries, and (6) Households.

Framework for the Water Flow Accounts (Philippine Statistics Authority, 2019)

The physical flow accounts for water resources describe the flows of water to and from
the environment and the economy. The accounts cover the entire process of water
supply and use — from the initial abstraction of water from the environment into the
economy, to the flows within the economy done by the different industries and
households, and finally, return flows from the economy back to the environment.

The flow accounts table is divided into sections that further elaborate the flows of water
between the environment and the economy. The five sections are defined as follows:

e Abstraction of water from the environment — this is defined similarly to the
abstraction as reductions to stock in the asset accounts and is disaggregated
by source and by industry.

o Distribution and use of abstracted water — abstracted water will either be used
by the same economic unit that abstracts or distribute to other economic units.



o Flows of wastewater and reused water — wastewater (discarded and no longer
required by the owner or user) can be discharged directly to the environment (or
return flow), supplied to a sewerage facility or supplied to another economic unit
for further use (reused water).

¢ Return flows of wastewater to the environment — this refers to all water that is
returned to the environment and is recorded as being supplied to the
environment.

o Evaporation, transpiration and water incorporated into products — flows of
evaporation are recorded when water is distributed between economic units
after abstraction. Transpiration of water occurs when soil water is absorbed by
cultivated plants as they grow and is subsequently released to the atmosphere.
Amount of water incorporated into products are shown as supplied by the
relevant industry (e.g., water is used in the manufacture of beverages).

In addition, the flow accounts are also divided into two parts: the supply table and the
use table. The supply table, as its name implies, focuses on where the water comes
from. The environment provides all abstracted water to be supplied to the different
sectors of the economy, either to be distributed or for own use. Once water is no longer
needed for any economic activity, it is considered supplied back to the environment by
the different sectors and households. On the other hand, the use table focuses on who
uses or receives the water. The economic unit that performed the water withdrawal from
the environment is the user and the abstracted water is either consumed by the same
unit or is distributed to be used by other sectors. Once water is no longer needed by
the user, it is released back and recorded as used by the environment. The two tables
must satisfy the supply and use identity — the total supply must be equal to the total use.
Table 1 shows the structure of the supply table of the flow accounts while Table 2
presents the use table. Gray cells are null by definition.
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SDG Indicator Derived from Accounts: Water Use Efficiency (WUE)
Water use efficiency, as defined in the metadata prepared by Food and Agriculture
Organization, is the value added of a given major sector divided by the volume of
water used. The major sectors are the following:

a. Agriculture which is composed of irrigated agriculture, forestry, and
fishing;

b. MIMEC which includes mining and quarrying, manufacturing, electricity,
gas, steam, and air-conditioning supply, construction, and

c. Services which cover all service industries.

This indicator provides information on the efficiency of the usage of water
resources. These sectoral water efficiencies (WE) are used to calculate the overall
water efficiency in a particular region.

_ GVAA ¥ (1 - prainfed)
=] v,

A

where:

GVA, =
gross value added by agriculture (excluding river and marine fisheries, and forestry

Drainfea = Proportion of agricultural GVA produced by rainfed agriculture

Va
= volume of water used by agricultural sector (including irrigation, livestock, and aquaculture

GVAmimEc
WE yimec = V—
MIMEC

where:
GVAymec = gross value added by MIMEC (including energy)

Vuimec = volume of water used by MIMEC (inlcuding energy)

GVAg

WEg =
s Vs

where:
GVAg = gross value added by services

Vs = volume of water used by services

WUE = (WE4 * Py) + WEyimec * Pmimec) + (WEg * Pg)
where:

P, = proportion of water used by agriculture over total use



Pyimec = proportion of water used by MIMEC over total use

Ps = proportion of water used by services over total use

Operationalizing the Framework

A. Scope and Coverage

This study covers the compilation of physical flow accounts of water resources in
Region X for the period 2018-2020. This pilot study disaggregated water supply and
use into 4 specific industries namely: (1) Agriculture, forestry, and fisheries, (2)
Manufacturing, (3) Electricity, gas, steam and air conditioning supply, and (4) water
collection, treatment, and supply. Other major industries were lumped as one.

While water is continually flowing through the hydrological cycle such as precipitation,
evaporation, infiltration and run-offs and is easily accessed, abstracted and returned
to the environment by the different economic units, portion of the water volume might
be unaccounted for (Philippine Statistics Authority, 2019). With this pilot study, the data
used were those readily obtained within the Philippine Statistical System. This flow
accounts will be continually updated whenever data becomes available.

B. Data Sources

There are several data sources for the different elements of the physical flow accounts
for water resources. The following are the data source agencies, as well as the
description of the data provided:

1. National Water Resources Board (NWRB) provided data on the Water Permit
Grants which provides information on the total number of water permits, allowable
extraction rate, water source, and use of water such as municipal, industrial,
irrigation, power, fisheries, livestock, recreation, other purposes.

2. National Irrigation Administration (NIA) provided inventory on irrigation systems
which provided information on irrigated area by season. Also included is the
parameter on the water requirement of 2 LPS for each hectare and the assumption
of 10 months cropping period. This information is used to verify the volume of water
used for irrigation.

3. Data on aquafarms and hatcheries were provided by the Bureau of Fisheries and
Aquatic Resources (BFAR) which provided information on productive area and
standard depth of pond of 0.8-1.0 meter. BFAR also provided the assumption of
water replacement which is done every harvest season (every 3 months).

4. Livestock and poultry daily water requirements from the Department of Science and
Technology — Philippine Council for Agriculture, Aquatic, and Natural Resources
Research and Development (PCAARRD), supplemented with the livestock and
poultry inventory from the PSA were used to estimate the annual water use for
livestock and poultry raising.



Data on water production, billed volume, water losses or non-revenue water, and
volume of water for own use were provided by the local water districts of Region X.

Selected manufacturing industries (Coca-Cola - Villanueva, Asia Brewery Inc. - El
Salvador, Del Monte Cannery - Bugo, and Highland Freshmilk - El Salvador) also
provided information on water abstraction and use, wastewater, and water
incorporated into products.

2018-2020 population projection of Region X from the PSA was also used, together
with the per capita water requirement obtained from a study of the Philippine
Institute for Development Studies in 1999 entitled “Determination of Basic
Household Water Requirements”. Considering that not all households are
connected to community water systems, this information was used to estimate own
abstraction activities of these households.

In the absence of local data, water-use coefficients were collected from international
sources namely: Guidelines for the Compilation of Water Accounts and Statistics
and Consumptive Water-Use Coefficients for the Great Lakes Basin and
Climatically Similar Areas, and Water Accounts Australia to estimate return flows.

. Estimation Methodology
Abstracted Water for Own Use
The Summary of Water Permit Grants of the NWRB is the main source of
data for water abstracted for own use. The industrial classifications were
mapped to the purpose or use as indicated in the water permits:

Purpose Industrial Classification
Irrigation Agriculture, Forestry, and Fishing
(AFF)
Industrial, Municipal (Water purifier | Manufacturing (MFG)
and refilling stations)

Power Electricity, gas, steam, and air-
conditioning supply (EGSA)
Domestic, Municipal, Others Water collection, treatment, and

(water service providers and bulk supply (WCTS)
water supply)
Recreation and Other Purposes Other Industries
(except water supply)

To estimate the total abstracted water for own use for AFF, MFG, and EGSA,
allowed abstraction from water permit is used and calculated as follows:

60sec 60min 24hr

n
Abstraction for own use = (Z abs; ) R R ey * 365 days

i=1
where:

abs; = allowed abstraction of permittee i in cubic meter per second (CMS)



In addition, the volume of water allocated for livestock and poultry was
estimated by considering the parameter for the per capita daily water
requirement of major species multiplied to the livestock and poultry inventory
of the PSA.

Species Average Per Capita Daily Water
Requirement
(in liters)
Chicken 3.0
Duck 3.0
Cattle 75.0
Carabao 75.0
Goat 16.0
Swine 23.0

Source: DOST-Philippine Council for Agriculture, Aquatic, and Natural Resources Research and
Development

n
Abstraction for livestock and poultry = 365 * Z heads; * PCDWR,;
i=1

where:
heads; = number of heads of the animal i

PCDWR; = per capita daily water reuirement of animal i

Moreover, water requirement for Fisheries was estimated by multiplying the
total productive area of the aquafarms by the average standard depth of 0.9 m.
Also, it is assumed that water is being replaced every 3 months (during harvest
season).

Abstraction for fisheries = 4 * z total area * 0.9m

where:

area; = area in sq mof farmi

Water requirement for irrigation was also estimated to validate the estimates
generated from NWRB data. Estimation is done by multiplying the total irrigated
area by water duty per hectare (2 LPS or 0.002 CMS) and number of months
for cropping season (10 months).

Water requirement for irrigation

60sec 60min 24hr
=10 x* Z area; x 0.002 CMS * — x *
min hr day

* 365 days

where:

area; = total irrigated area in sq ha of farmi



Water abstraction for own use of the water collection industry is estimated using
the proportion generated from the water district data on the volume of water
consumed for own use. Such indicator is applied to the total abstracted water
reported in the water permits of bulk water supply, LGU-run facilities and
unnamed water system and actual water production from the local water
districts.

Abs own USe€yater collection
=p* (AbsNWRB water collection + Water PrOduCtlonWater Districts)

where:

p =
percentage of water for own use by water districts relative to its total water production

Meanwhile, there are households which abstract water for own use, that is,
those households which are not covered by local water service providers (i.e.,
deep wells as source of water). This is estimated by computing the differential
between the water requirement of the Region X population and the volume of
water sold to households by the local water districts.

Household abstraction for own use = Water Reqy,, — Water Sold,,,schotas

Water requirement of the Region X population was estimated by multiplying the
projected population of the region with the per capita daily water requirement
of 54 liters or 0.054 cu m (Inocencio, Arlene B.; Padilla, Jose E.; Javier, Esmyra
P., 1999).

Population water requirement = projected population x 0.054 * 365

Abstracted Water for Distribution
Abstracted water for distribution is estimated using the proportion of water sold
out of the total water production of the local water districts. This proportion is
applied to the total abstraction of water to the NWRB data of water permits of
bulk water supply, LGU-run facilities and unnamed water system and actual
water production from the local water districts.

Abstracted water of water collection industry for distribution
=p* (AbSNWRB water collection + Water PrOduCtionWater Districts)

where:

p =
percentage of water sold by water districts relative to its total water production

Wastewater and reused water
Wastewater of the industries is estimated using the percentage of wastewater
reported by the industries relative to the total abstracted for own use.



n
Wastewater = Z p; * (Abstracted water for own use of the ith industry)
i1

where:

b =
percentage of wastewater of the ith industry relative to its total water production

Return Flows
For the industries, the volume of return flows was estimated using the water-
use coefficient (WUC) parameters available in the literature. For this study, the
WUCs used are based on the results of the study Consumptive Water-Use
Coefficients for the Great Lakes Basin and Climatically Similar Areas and
Guidelines for the Compilation of Water Accounts and Statistics as follows:

Industry (i) Water-Use
Coefficients
(WUC))
Agriculture, Forestry and Fishing 0.68
Manufacturing 0.10
Electricity, gas, steam and air-conditioning 0.00
supply (power plant)
Other Industries 0.10
Households 0.16

(Shaffer & Runkle, 2007) (United Nations Statitstics Division, 2014)

n
Volume of return flow = Z use; * (1 —WUC;)
i=1

where:

use; = volume of water used of the ith industry

Losses in Distribution
Distribution losses were calculated using the percentage loss declared by the local
water districts and other industries.

Volume of distribution loss in water districts
= abs for distribution * percentage of water loss

Volume of distribution loss in industry i
= abs for own use; x percentage of water loss

Evaporation of abstracted water, transpiration, and water incorporated into
products
Estimates for water incorporated into products were generated by using the
generated percentage of water incorporated into products by the manufacturing
industries.



Evaporation and transpiration were calculated using the residual method to
satisfy the supply and use identity, that is, total supply must be equal to total
use.

SDG Indicator: Water Use Efficiency

The GVA of the 3 major industries were sourced out from the Regional
Accounts of the Philippines. Water use efficiency was calculated for each
industry. For the MIMEC, water for hydropower generation is excluded since it
is considered as non-consumptive use. The GVA for agriculture included river
and marine fisheries and forestry since there is no available disaggregation of
fishery and forestry. Proxy indicator for the proportion of agricultural GVA by
rainfed agriculture was used since there is no available disaggregation of GVA
by rainfed or irrigation. Such proxy indicator is the proportion of rainfed palay
over the total palay production as follows:

2018 2019 2020
Irrigated Palay 685,437 686,013 696,722
Rainfed Palay 75,963 75,125 85,103
p 0.11 0.11 0.12

(Philippine Statistics Authority)

E. Activities Undertaken

SEEA-CF Appreciation Training on 10-12 March 2021

In its aim to capacitate PSA X personnel and to engage regional data
partners for the environmental-economic accounting, the PSA RSSO X, in
coordination with the Environment and Natural Resources Accounts
Division (ENRAD) of the Macroeconomic Accounts Service (MAS),
conducted the Appreciation Training on the System of Environmental-
Economic Accounting 2012 Central Framework on 10-12 March 2021 at
N-Hotel, Kauswagan, Cagayan de Oro City. The training aimed to discuss
the salient concepts of the SEEA-CF and the different environmental
accounts. Resource persons from ENRAD and PSA Regional Offices - CAR,
Caraga, and Central Luzon shared their experiences in the compilation of
different environmental accounts. A total of 17 representatives from 9
regional line agencies, namely: NEDA (1), DENR (5), EMB (3), MGB (1),
BFAR (2), DA (1), DAR (1), NIA (2), and BIR (1), attended the three-day
training. Upon consultation with the group at the end of the training-workshop,
Physical Flow Accounting of Water Resources was the identified pilot project
of ENRA in Region X. Initial data assessment was also conducted for water
flow accounting.

First Meeting of the TWG-ENRA in Region X on 25 May 2021



A Technical Working Group on Environment and Natural Resources
Accounting for Northern Mindanao was created by the Regional Statistics
Committee-X to ensure data support from various data source agencies and
to facilitate the compilation of Physical Flow of Accounts of Water Resources
in Region X. The composition of the TWG-ENRA is presented in Annex A.

The TWG-ENRA had its first meeting on 25 May 2021. Discussions focused
on the concepts of Physical Flow Accounting of Water Resources to elicit
understanding among the TWG members and for them to be able to identify
on the kind of data that they can provide to PSA in support to the compilation
of Water Flow Accounts. During the meeting, the participating agencies
confirmed on the data availability and also suggested other possible data
sources. This served as the basis of PSA-X in its request for information and
data sets.

Aside from the resource persons in ENRAD discussing the concepts of SEEA-
Water Flow Accounting, representatives from Cagayan de Oro Water District
and National Irrigation Administration shared how water is abstracted and
utilized in their economic activities. Understanding their economic activities in
using water provides supplemental information for consideration by the
PSA-X Technical Staff in their estimation exercise.

Series of Technical Sessions with ENRAD

Series of technical sessions with ENRAD were conducted to firm up the
Supply and Use tables by incorporating comments on additional parameters
established by the international associations or organizations, linking of
abstraction, use, and return flows. Estimation procedure at the national level
was also shared as benchmark for PSA X in its estimation exercise.

Field Validation Visits in March 2022

Field validation was conducted to verify the assumptions made in the
estimation process and to solicit inputs from the industries regarding their
compilation of water production data and reporting to regulatory agencies.

The team visited six sites of which three were manufacturing industries (Asia
Brewery, Highland Fresh, and Del Monte Cannery) and 3 power industries
(Power Source Philippines Energy Inc. in Kiwalan, STEAG Power, and
Pulangui Power Plant). The team also had virtual consultation with Mindanao
Generation and Cagayan de Oro Water District.

During the field visit, it was found out that actual water abstraction data is
submitted quarterly by the water permittees to NWRB and self-monitoring
report on water consumption and water pollution data is also submitted
quarterly to the EMB by the monitored establishments.

Second Meeting of the TWG-ENRA in Region X on 09 September 2022

The TWG-ENRA convened for another meeting in September 2022 to solicit
comments on the initial estimates generated by PSA-X. The group confirmed



the trend of the estimates such as the major users of water and percent of
distribution losses.

Few comments were raised for consideration in the SUT:

a. Water for hydro power plants in Lanao del Norte were sourced from Lake
Lanao, which is outside Region X. This is duly noted by PSA-X for revision
in the SUT.

b. Water abstracted from protected areas were not included. PSA-X took
note of the observation and asked DENR if they can provide a
comprehensive data on the concern for inclusion in the SUT.

V. Results and Discussion
A. Results
Northern Mindanao’s total water abstraction, or the total amount of water that is
removed from its source, increased by 0.07 percent in 2020, that is, from
46.05 bcm to 46.08 bcm (Figure 1). For the same period, on the average,
88.1 percent of the total abstraction was from lakes, artificial reservoirs, rivers
and streams while 10.8 percent was from groundwater.

Figure 1. Total Water Abstraction: 2018-2020
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Moreover, 97.5 percent of the abstracted water was for own use while 0.4 percent
was intended for distribution to other industries. The remaining amount (2.1
percent) was lost. This lost water was intended either for final consumption by
the economic unit which abstracted it or for distribution to other industries. Among
the reporting economic units with losses, Water collection, treatment & supply
posted the largest percentage of water loss of 38.1 percent.



Figure 2. Three-Year Average Shares on the Use of Abstracted
Water: 2018-2020
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Table 1. Water Losses (in cu m) by Industry: 2018-2020

Percentage

Industry Total Abstraction Loss Loss
Manufacturing 597,324,817 547,037 0.09
Electricity, gas,
steam & air
conditioning supply 126,196,368,334 2,537,555,289 2.01
Water collection,
treatment & supply 942,950,232 361,175,602 38.30

Water abstracted for own use decreased by 2.1 percent, thatis, 45.3 bcmin 2018
to 44.3 bcm in 2020 (Figure 3). The decrease of water abstracted for own use
was mainly attributed to the decrease in Electricity, gas, steam & air conditioning
supply abstraction for own use by 2.3 percent. As shown in Table 2, the largest
amount of self-abstracted water was by the power sector at 91.8 percent. It
should be noted however that hydropower uses water in a non-consumptive
manner, that is, water is immediately returned to its source after it was extracted.




Figure 3. Abstracted Water for Own Use: 2018-2020
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Table 2. Three-Year Average Share of Abstracted Water for Own Use by
Industry: 2018-2020

Average
Industry Share

Electricity, gas, steam & air conditioning supply 91.8%
Agriculture, Forestry & Fishery 7.2%
Manufacturing 0.4%
Households

0.1%
Water collection, treatment & supply

0.0%
Other Industries

0.5%
TOTAL

100.0%

Meanwhile, abstracted water for distribution increased by 4.8 percent, that is from
0.19 bcm in 2018 to 0.20 becm in 2020. This is attributed to the increased demand
of households for final consumption by 7.1 percent.



Figure 4. Abstracted Water for Distribution: 2018-2020
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The households recorded the largest consumption of distributed water for 2018-
2020 with an average share of 86.1 percent. Other industries (mostly services)
followed with a share of 13.9 percent. (Table 3)

Table 3. Three-Year Average Share of Distributed Water by

Industry: 2018-2020

Industry Average Share
Households 86.05%
Other Industries 13.89%
Manufacturing 0.03%
Agriculture, Forestry & Fishery 0.02%
Electricity, gas, steam & air 0.00%
conditioning supply

Water use efficiency (WUE) or the value adder per volume of water used,
decreased from PhP 212 per cubic meter in 2018 to PhP 211 per cubic meter in
2021. During the period, Services recorded the highest WUE, followed by Industry

and Agriculture. (Figure 5)



Figure 5. Water Use Efficiency by Major Industry: 2018-2020
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. Data Limitations

During the conduct of the study, there is no available data for the actual water
abstraction. The estimation of water abstraction is limited to the assumption that
the NWRB permittees are abstracting water in full capacity, that is, amount of
water abstracted = approved water abstraction rate per NWRB permit * 365 days.
In addition, abstraction of water from protected areas are not included.

Volume of industrial wastewater was estimated using the proportion of
wastewater out of the total water used as submitted by selected industries. This
information, as confirmed during the field visit, is being reported by the industries
to the Environmental Management Bureau through the Self-Monitoring Reports.

Agricultural wastewater was not taken into account due to data unavailability.

There is no data available on the actual amount of captured rainwater. It has
been a wide practice on the use of rainwater as inputs to economic activities (e.g.
sprinkler systems, toilet flushing, etc.).

A concern was raised in one of the technical sessions on the parameter used for
the per capita daily water requirement of Filipino individuals (54 L per day) which
is still based on a 1999 study. There could be changes on the water requirement
especially with the additional hygiene requirements of the pandemic.



V. Next Steps

To improve data support for the compilation of physical flow of water resources, the
following activities will be undertaken:

e Consult with the National Water Resources Board, thru PSA ENRAD, for the
possible generation of the actual water abstraction of the water permittees.
Discussions may focus on the processing of submitted reports for access by data
users such as the compilers of Water Flow Accounts.

e Coordinate with EMB Regional Office X for the generation of actual water used,
volume of wastewater, and volume of treated wastewater based on the submitted
Self-Monitoring Reports of the industries.

e Further consultation with DENR on the generation of data on abstracted water from
protected areas. During the conduct of this study, DENR is still establishing the
issuance of permits for the users of water in protected areas.

In addition, PSA-X will try to explore other ways of estimating amount of distributed water
used by industries using the ratio of water supply to the total intermediate consumption of
the different industries taken from the 2018 Supply and Use Table (SUT). With these ratios
and data series of intermediate consumption of industries, water expenses of the different
industries will be estimated. The same methodology will be applied to the estimation of
water used by households. The ratio will be multiplied to the household final consumption
expenditure.

Moreover, PSA-X may consider an updated parameter on per capita daily water
requirement of individual. A study in August 2021 on defining domestic water consumption
based on personal water use activities revealed a realistic indoor-only water use of 175 L
per day, which was based on a survey of 11 countries worldwide (Crouch, Jacobs, &
Speight, 2021). This will be subjected for approval by the Technical Working Group.

The physical flow accounts for water resources will be updated in 2023 to include
additional data and updated parameters for the period 2018-2022. It is planned also to
supplement the physical flow accounts with the monetary flow accounts. The monetary
flow accounts will provide insights on the contribution of water collection, treatment and
supply, and wastewater collection and treatment industries to the region’s economy.



Annex

ANNEX A
Technical Working Group on Environment and
Natural Resources Accounting
Northern Mindanao

Chair: Philippine Statistics Authority — X
Co-Chair: Department of Environment and Natural Resources-X
Members:

Department of Health-X

Department of the Interior and Local Government - X

Environmental Management Bureau — X

National Economic and Development Authority — X

National Irrigation Administration — X

National Power Corporation — Mindanao Generation

National Water Resources Board

Philippine Atmospheric, Geophysical and Astronomical
Services Administration - X

Cagayan de Oro Water District

Ateneo de Cagayan-Xavier University
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