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Why Utilities Are a Strategic Variable in 
Manufacturing Economics

Not a Fixed Cost

Electricity is a dynamic, multi-
component cost — not a flat rate. 
Mismodeling it distorts financial 
forecasts.

Material Share of OPEX

Electricity typically accounts for 10–
30% of total factory operating costs in 
energy-intensive manufacturing.

Volatility Risk

Tariff structures, fuel surcharges, and 
grid interruptions introduce 
unpredictable cost exposure to 
operations.
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Thailand's Industrial Context

The Eastern Economic Corridor (EEC)

Spans three eastern provinces: Chonburi, Rayong, 
Chachoengsao

Thailand's primary zone for foreign direct investment in 
advanced manufacturing

Supported by dedicated infrastructure: high-speed logistics, 
ports, rail connectivity

EEC captured over 55% of all Thai FDI in 2023

Industrial Estate Authority (IEAT)

State-managed industrial zones with centralized 
utility management

Utility tariffs set by PEA / MEA — approved by the 
Energy Regulatory Commission (ERC)

Minor administrative fee variations possible 
between individual estates

Always confirm specific rates directly with estate 
management before investment



Electricity Pricing Is Not a Flat Rate
Industrial electricity costs in Thailand are a composite of multiple components — not a single figure.

Base Tariff (Energy Charge)
Set by the PEA (Provincial) or MEA 
(Metropolitan) Electricity Authority

Varies by customer category — large 
industrial users (≥1,000 kW 
demand) fall under specific 
schedules

Separate demand charge (THB/kW) 
and energy charge (THB/kWh) 
components apply

Fuel Adjustment Charge (Ft 
Rate)

Variable surcharge added on top of 
the base tariff — the most volatile 
component

Reviewed and adjusted every four 
months by the Energy Regulatory 
Commission

Reflects changes in global fuel 
prices, LNG imports, and currency 
exchange rates

Time-of-Use (TOU) Structure
Most large industrial users operate 
under a TOU tariff regime

Price differs significantly between 
on-peak and off-peak hours

Effective management of 
consumption timing is a direct cost 
lever

A business plan using a single flat-rate electricity assumption is structurally flawed for Thai industrial operations.



The Ft Rate: Core Electricity Cost Driver

What the Ft Rate Is

The Fuel Adjustment Charge (Ft) is a variable 
surcharge on every electricity bill

Reviewed every four months: January, May, and 
September cycles

Primarily reflects Thailand's reliance on natural gas — 
approximately 60% of national power generation

Also influenced by LNG import spot prices and 
THB/USD exchange rates

Why It Creates Operational Risk

In late 2022 and early 2023, the Ft rate reached historic 
highs — creating significant pressure on manufacturers' 
margins

Government froze total tariff at THB 4.18/kWh in 2024 to 
limit economic damage; trimmed to 4.15 for early 2025

Long-term trajectory cannot be assumed flat — 
geopolitical events directly affect LNG import costs

Any financial model must stress-test electricity costs 
against Ft volatility scenarios



Time-of-Use Tariff Structure

Parameter On-Peak Hours Off-Peak Hours

Time Window ~09:00322:00, Mon3Fri ~22:00309:00 Mon3Fri; all day weekends 
& public holidays

Typical Rate Over 4.5 THB/kWh ~2.6 THB/kWh

Cost Implication Highest cost per unit consumed Significantly lower cost 4 scheduling 
target

Demand Charge Maximum demand in peak period 
determines demand charge

Excess over peak demand only charged if 
applicable

Source: PEA / BOI tariff schedules. Rates based on TOU structure applicable to large industrial consumers. Minor estate-level 
variations may apply — confirm with local PEA office or estate management.



Cost Optimization via Production Scheduling

1

Map Energy Profile
Identify which production processes drive the highest kWh 
consumption and when they occur

2

Shift to Off-Peak
Reschedule energy-intensive operations to off-peak windows 
(evenings, weekends) where operationally feasible

3

Control Peak Demand
Minimize simultaneous peak-hour load to reduce the maximum 
demand charge calculation baseline

4

Model the Savings
Quantify impact on total electricity cost — the TOU differential 
alone can be substantial at industrial scale

For a manufacturing facility with energy-intensive processes, shifting production to maximize off-peak consumption can yield 
material cost reductions without capital investment.



Water Tariff Structure: Tiered Pricing Model

How IEAT Water Pricing Works

Water in industrial estates is typically managed by the 
Industrial Estate Authority of Thailand (IEAT)

Tariffs follow a progressive tiered structure — higher 
consumption incurs higher per-unit rates

Three tiers typically apply: base block, mid-range 
block, and excess consumption block

Tier thresholds vary by estate — confirm with estate 
operator

Operational Planning Implications

Water-intensive processes (cooling, cleaning, process 
water) must be modeled using tiered — not flat — unit 
rates

Failing to account for progressive pricing can cause 
significant budget overruns in water-heavy operations

Tiered structure creates a direct financial incentive for 
water conservation and recycling investments

Water cost share is smaller than electricity but must be 
included in full utility cost modeling



Grid Reliability: SAIDI & SAIFI Metrics Explained

SAIDI — System Average 
Interruption Duration Index

Measures the average total 
minutes of outage experienced 
per customer per year

Lower SAIDI = shorter cumulative 
outage duration — better 
reliability

In major Thai industrial zones, 
SAIDI is often comparable to 
developed-nation standards

SAIFI — System Average 
Interruption Frequency 
Index

Measures how many times the 
average customer experiences a 
sustained interruption per year

Lower SAIFI = fewer interruptions 
— better grid stability

Thailand ranks among the more 
reliable ASEAN grids — 
Singapore, Malaysia, and 
Thailand keep annual outages 
below approximately one hour 
per customer

EEC-Specific Context

The EEC grid is generally 
considered robust relative to the 
Thai national average

Localized outages and voltage 
fluctuations remain possible, 
however

Investors should request estate-
specific SAIDI/SAIFI data — 
national averages may not reflect 
local reality



Risks of Outages in Precision Manufacturing

Why Grid Events Are Disproportionately Costly

In precision manufacturing, an unexpected power outage can cost 
far more than the lost production time alone

Equipment damage — thermal processes, calibrated machinery, 
and automated lines are vulnerable to abrupt shutdowns

Material waste — in-process batches may be rendered 
unrecoverable

Quality control failures — traceability and certification compliance 
may be compromised

Even a momentary power sag can disrupt sensitive machinery — 
not just full outages

Industries with Zero Tolerance for 
Interruptions

Semiconductor and advanced electronics fabrication

Continuous-process manufacturing (chemical, 
pharma)

Precision optical and sensor assembly

Solar module production — lamination cycles cannot 
be safely interrupted mid-process

For these sectors, backup power strategy is not 
optional — it is a fundamental capital planning 
item.



Mitigation Strategies: UPS, Generators & Solar

UPS Systems

Uninterruptible Power Supply for 
critical machinery and control 
systems

Bridges the gap during 
switchover to backup generation

Protects sensitive electronics 
from voltage sags and micro-

interruptions

Standard practice for 
semiconductor, electronics, and 
precision manufacturing

Backup Generators

Diesel or gas generators provide 
sustained backup capacity 
during grid outages

Sized to cover critical processes 
at minimum — full-line coverage 
at higher capex

Fuel supply management adds 

operational complexity but 
ensures continuity

Required for facilities operating 
under zero-tolerance reliability 
standards

On-Site Solar Generation

Rooftop solar provides daytime 
self-generation, reducing grid 
dependency during peak hours

Does not replace grid backup 
without battery storage — but 
reduces cost exposure

Combined solar + storage 

configurations improve both 
cost and resilience outcomes

Increasingly standard practice 
among EEC manufacturers



Rooftop Solar as a Long-Term Cost 
Hedge

Financial Logic
Electricity in Thailand has risen 
from THB 3.61/kWh (2021) to ~THB 
4.18/kWh (2024) 4 volatility is 
structural, not temporary

Industrial rooftop solar directly 
offsets on-peak grid consumption 
at the highest tariff band

Manufacturers in the EEC view 
rooftop solar as a hedge against gas 
price swings 4 a typical 1 MW 
installation can pay for itself within 
approximately seven years

Implementation Parameters
Commercial/industrial installed 
system costs: approximately THB 
20,000335,000/kWp (2024)

A 500 kWp factory system 
generating ~70,000 kWh/month 
can yield substantial monthly bill 
reductions at current tariffs

Thailand does not currently allow 
grid export by 
commercial/industrial solar users 4 
self-consumption is the primary 
value driver

Direct PPA pilot (2,000 MW) 
opened for factories to contract 
electricity from independent 
producers at 10315% below grid 
retail rates



Thailand Investment Attractiveness: BOI, EEC & 
ASEAN Access

BOI & EEC Incentive Framework

BOI offers corporate income tax exemptions up to 8 
years for standard promoted activities; up to 13 years 
with R&D investment

EEC projects may qualify for CIT exemptions of up to 15 
years, plus a 50% CIT reduction extension

100% foreign ownership permitted under both BOI and 
EEC promotions

EEC visa: flat personal income tax rate of 17% for qualified 
foreign executives and specialists

Import duty reductions or exemptions on machinery and 
raw materials

Strategic Location Advantages

ASEAN market access: gateway to a 680 million-person 
regional economy

Established supply chain infrastructure — Map Ta Phut 
and Laem Chabang industrial ports

Targeted sectors include advanced electronics, EV 
manufacturing, medical devices, and precision 
automation

BOI investment applications in the EEC increased 
significantly in 2023–2024, reflecting continued investor 
confidence



Strategic Conclusion

1

Model Utilities Accurately

Electricity and water are not flat-rate 

inputs. TOU structure, Ft volatility, 
and tiered water pricing require 
dedicated financial modeling

2

Quantify Grid Risk

Request estate-level SAIDI/SAIFI 

data. For precision manufacturing, 
define backup power requirements as 
a capital line item — not a 
contingency

3

Optimize the Cost Structure

Production scheduling, rooftop solar, 

and direct PPA options offer 
measurable, near-term cost reduction 
levers within the existing regulatory 
framework

Understanding the nuances of electricity and water tariffs in Thailand's industrial estates is a strategic necessity for 
accurate financial forecasting — not merely an administrative task.
Source: PVKnowHow / J.v.G. Technology GmbH
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