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Chapter 1: Executive Summary

Industry Insight: In Mexico, electricity is no longer a passive operating
cost — time-of-use pricing, demand charges, and outage risk have turned it
into a variable that can be actively managed and optimized. Whoever
learns to manage it first turns a cost center into a competitive advantage.

1.1 Context: Why 2026-2030 Is the Golden Window for C&I Storage in Mexico

Mexico’s commercial and industrial storage market (Behind-the-Meter C&I BESS —
this report focuses on the 100 kW-20 MW range) sits at a historic convergence of
three windows: policy, cost, and demand.

On policy, the Electricity Sector Law (Ley del Sector Eléctrico, LSE), effective March
18, 2025, for the first time established energy storage systems (SAEE) as a formal
activity of the Mexican electricity sector. The implementing regulations published
on October 3, 2025 further clarified that the permit-exemption threshold for
distributed generation rose from 0.5 MW to 0.7 MW, and that self-supply
(Autoconsumo) projects of 0.7-20 MW qualify for a simplified permit process. On
April 16, 2026, the National Energy Commission (CNE) issued the general
administrative provisions for storage interconnection (DACG Almacenamiento),
defining five participation modalities — among them “storage paired with load
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centers (SAEE-CC)” and “storage paired with self-supply (SAEE-Autoconsumo)”,
which require no separate storage permit. For the first time, the legal path for
behind-the-meter C&I storage is fully open. In May 2026, the Ministry of Energy
(SENER) launched a one-stop self-supply platform (Ventanilla Unica), merging nine
approval steps into one process handled in parallel by four agencies.

On cost, according to the BloombergNEF 2025 battery price survey, the global
average lithium-ion battery pack price fell to a historic low of USD 108 /kWh, with
stationary storage packs plunging 45% to USD 70/kWh, and Chinese 4-hour
turnkey systems averaging only about USD 73 /kWh — storage equipment costs
have entered a range where C&I projects easily pencil out.

On demand, the contradiction between the nearshoring-driven surge in
manufacturing electricity demand and lagging grid investment is sharpening: in May
2024 the national grid operating reserve margin fell to 3% (against a 6% regulatory
floor), CFE declared 104 grid emergencies during the year, and summer outages hit
21 of 32 states. The Mexican Institute for Competitiveness (IMCO) estimates that the
demand growth implied by official power planning (2.5% per year) is only a little
over half of what is needed (~4.5%) to achieve the growth targets of “Plan México”
— leaving an electricity gap of roughly 11.9 GW by 2030. The reality of an
insufficient grid is turning “self-generation + storage” from an option into a
necessity for C&I owners.

1.2 Core Finding: Four Direct Paths to 20%—-40% Bill Savings for C&I Customers

Under time-of-use tariffs such as GDMTH, C&I storage can deliver 20%-40%
electricity bill savings for a typical C&I customer through a combination of four
paths:

1. Peak shaving / load shifting: charge in the base period, discharge in the
peak period, capturing a 2-3x peak-valley spread;

2. Demand charge reduction: flatten 15-minute maximum-demand spikes,
directly cutting demand charges (Cargo por Capacidad y Distribucién) that
can account for 30%-50% of the bill;

3. Backup power & power quality: millisecond-level seamless transfer,
avoiding production stoppage losses of tens of thousands to millions of pesos
per outage;

4. Solar + BESS integration: raise PV self-consumption from about 35% to
above 85%, while meeting LSE backup requirements for intermittent self-
supply sources.

Public project data from Mexican integrators show that hotels deploying storage
achieve average monthly savings on the order of MXN 2.8 million, and a large
Cancun resort project (operating since 2023, the largest of its kind in Latin
America’s hotel sector) saves approximately MXN 104 million per year.
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1.3 Key Data: Market Size, Battery Price Trends, CFE Industrial Tariff Trends

Dimension Key data (2025-2026)

Distributed ~5.4 GW cumulative by end-2025 (+22% YoY), 95% solar,
generation stock cumulative investment over USD 13 billion

National storage The Power System Strengthening and Expansion Plan (2025-

planning 2030) envisages ~2,216 MW of storage; new wind/solar
projects must co-install 30% capacity, 23 hours

Battery cost Storage pack USD 70/kWh (-45%); Chinese 4h turnkey systems
~USD 73/kWh

CFE industrial 2025 GDMTH national average increase ~5.35%; actual

tariffs industrial-category increases 8%-12% (a five-year high); the July

2026 reference peak price had reached ~3.61 MXN/kWh

Typical peak Central Valley ~2.28-2.35 MXN/kWh; Peninsular (Canctin) above
prices 3.5 MXN/kWh; Baja California Sur above 4.1 MXN/kWh

Grid reliability 2024 reserve margin bottomed near 3%; national manufacturing
losses from major outage events can reach ~USD 200 million per
hour

1.4 Direct Recommendations for End-Owners: Three Immediate Actions

First, immediately pull 12 months of CFE bills and 15-minute load data for an
energy audit. The vast majority of GDMTH customers have more than 20%
compressible room across “demand charges” and “peak-period energy”. The audit
costs almost nothing, yet it is the foundation of every subsequent decision. Second,
if your load exceeds 0.7 MW, get into the self-supply permit queue now. The
one-stop window is open, but delivery lead times for grid-connection equipment
such as transformers and medium-voltage switchgear have stretched to 18-36
months — queuing early means locking in costs early. Third, structure your first
project on the conservative model of “self-supply PV + peak-shaving storage”.
Do not rely on any not-yet-implemented revenue (such as demand response); run
the full process using only deterministic bill savings, then expand after accumulating
data.

Chapter Takeaway: The policy, cost, and demand windows have opened
simultaneously. The first step for a C&I owner is not shopping for
equipment — it is an energy audit. Without load data, all configuration
discussions are blind guesses.
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Chapter 2: Bill Anatomy — Why Your CFE Bill Keeps Getting More
Expensive

Chapter Insight: High electricity costs for Mexican C&I users have no
single cause — they are the compounded result of four pressures: time-of-
use energy prices + demand charges + power factor penalties + outage
losses. Without dissecting the bill line by line, you will never find the right
savings lever.

2.1 What Exactly Are You Being Charged?

The vast majority of C&I users with monthly maximum demand above 100 kW fall
under CFE’s GDMTH tariff (medium-voltage hourly tariff, Gran Demanda en Media
Tension Horaria); larger or high-voltage users fall under GDMTO, DIST, DIT, etc. A
GDMTH bill typically has four components:

(1) Energy charges (Cargo por energia): billed separately across three periods —
base (~0:00-6:00), intermedio, and punta. The peak price is usually 2-3x the base
price, with huge regional differences:

CFE GDMTH Industrial Time-of-Use Tariffs (published 2025-2026)
Peak price is 2-3x off-peak, with strong regional variation
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CFE GDMTH industrial time-of-use tariff structure

As the chart shows: the Central Valley (CDMX and surroundings) peaks around 2.28
MXN/kWh, while the Peninsular region (Cancin, Mérida) exceeds 3.55 MXN/kWh
and Baja California Sur reaches 4.11 MXN/kWh. In July 2026, reference peak prices
in some regions had reached about 3.61 MXN/kWh. The same factory pays nearly
twice as much for peak-period electricity in Cancun as in Monterrey — this directly
determines the regional differences in storage arbitrage headroom.
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(2) Demand charges: the most easily overlooked yet often the “fattest” part of a
C&I bill, typically 30-50% of the total. It has two sub-items:

e Capacity charge (Cargo por capacidad): billed on the maximum demand
you register during the peak (punta) period. In the Central region, the rate
is about 431.76 MXN /KW /month;

e Distribution charge (Cargo por distribucion): billed on the maximum
demand registered at any time of day, about 64.12 MXN/kW /month in the
Central region.

The key trap is the metering method: CFE records maximum demand in 15-minute
sliding windows. In other words, if one afternoon a production line, several air
compressors, and dozens of air conditioners happen to start within the same 15-
minute window, that “momentary spike” is locked in as your demand-charge basis
for the entire month — even if your load is only half that peak 99% of the time.

(3) Power factor penalties (Cargo por bajo factor de potencia): a power factor
below 0.90 triggers penalties that grow steeper the lower it falls; above 0.90 earns a
small bonus. Large motors, transformers, and old welders are the main culprits.

(4) Surcharges: DAP (public lighting tax), IEPS, IVA, etc., levied on top of the above
items — meaning that cutting energy and demand charges proportionally shrinks
the tax base too.

2.2 Tariff Trajectory 2025-2026: Structural Increases With No Way Back

In 2025 CFE raised GDMTH tariffs by about 5.35% on average, with industrial users
typically seeing 8-12%; the ~-2.25% technical adjustment in January 2026 mainly
reflects a short-term fall in natural gas prices, not a trend reversal. Three forces
underpin long-term increases:

e Fragile fuel mix: about 60% of Mexico’s generation comes from natural gas,
~70% of which is imported from the US — tariffs are deeply tied to cross-
border gas prices and the peso exchange rate;

e  Grid investment backlog: over 60% of transmission lines run near capacity,
and the cost of T&D expansion will ultimately be passed through to end
tariffs;

e  Widening supply-demand gap: per IMCO, demand must grow 4.5% per
year to support economic growth, while planned new capacity supports only
2.5% — a gap of ~11.9 GW by 2030. In an undersupplied market, there is no
logic for long-term price declines.

2.3 The Hidden Cost Beyond the Bill: Outages

In May 2024, the national power system’s reserve margin fell to 3% (against a 6%
safety floor); that year saw 104 grid emergencies and major outages in 21 states.
Between 2017 and 2024, more than 860,000 outage events were recorded. In May
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2026, with peak load projected at 54 GW, CENACE again issued a supply-tightness
alert.

For C&I users, the cost of outages far exceeds the electricity bill itself:

e  Manufacturers in the Jalisco industrial corridor estimate losses of MXN 12-
15 million per outage event;

e Industry associations estimate national manufacturing outage losses at up to
USD 200 million per hour;

e Forahotel, one evening-peak outage means interrupted banquets, stalled
elevators, complaints and cancellations; for a cold-storage warehouse, four
hours without power can mean an entire inventory written off.

2.4 Why “PV Alone” Is Not Enough

Over the past five years many Mexican companies installed rooftop PV (cumulative
distributed generation reached ~5.4 GW by end-2025, 95% solar). PV does reduce
daytime mid-period purchases, but it cannot solve three core problems:

1. Peak mismatch: GDMTH’s punta period usually falls in the evening
(~18:00-22:00), when PV output is zero — precisely when electricity is most
expensive and demand measurement bites hardest;

2. Demand rigidity: when clouds pass on a sunny day, PV output plunges while
plant load stays constant, and the 15-minute window still maxes out —
demand charges don’t drop a single peso;

3. Zero outage protection: grid-tied PV shuts down with the grid (anti-
islanding protection) and provides no backup capability whatsoever.

These three gaps are exactly where storage naturally plays. The next chapter
dissects, item by item, how storage creates real money.

2.5 Self-Check: How “Sick” Is Your Bill?

Before commissioning a professional assessment, management can run four quick
questions:

1. Do demand charges exceed 30% of the total bill? — If yes, there is clear
room to optimize load peaks and scheduling;

2. Does peak-period (punta) consumption exceed 15% of energy use? — If
yes, the arbitrage revenue pool is already large enough;

3. Have you incurred power factor penalties in the last 12 months? — If
yes, there is low-hanging fruit to fix;

4. Have you experienced loss-causing outages in the last 24 months? — If
yes, backup-power value belongs in the model.

If two or more answers are yes, an economic assessment is almost certainly worth
doing. One often-ignored detail: many companies’ maximum demand occurs on just
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a handful of abnormal operating days each year (post-maintenance restarts,
peak-season overtime, extreme-heat days). This “occasional spike” pattern offers
the most certain peak-shaving returns — flatten just the dozen or so largest 15-
minute windows of the year and the whole year’s demand charges drop a tier.

Chapter Takeaway 1. A GDMTH bill = energy charges (peak 2-3x base) +
demand charges (30-50%, locked in by 15-minute windows) + power
factor penalties + surcharges — all four levers can be compressed; 2.
Industrial tariffs rose 8-12% in 2025; fuel import dependence and the 11.9
GW supply gap mean a long-term upward bias; 3. Outage losses (up to tens
of millions of pesos per event) are the second-biggest pain beyond the bill;
4. PV solves “daytime energy”; storage solves “peak energy + demand +
backup”. They complement, not replace, each other.

Chapter 3: The Four Direct Values of Storage — Peak Shaving in Mexico
and How Profit Is “Cut” Out of the Bill

Chapter Insight: C&I storage is not a single-purpose device but a “value-
stacking machine” — the same battery time-shifts PV during the day,
arbitrages the evening peak, guards against demand spikes all day, and
takes over seamlessly during outages. With all four value streams stacked,
payback compresses from ~6 years for a single use case to 3-4 years.

3.1 Value One: Energy Arbitrage

The most intuitive revenue source: charge the battery in the base period (~1.0-1.5
MXN/kWh) and discharge for self-use in the peak period (2.3-4.1 MXN/kWh),
earning the spread. Using the Central region base/peak spread of ~1.1 MXN/kWh
and the Peninsular spread of ~2.2 MXN/kWh, a 500 kW/2 MWh system (one
charge-discharge cycle per day, 330 operating days/year) yields:

e  Central region: annual arbitrage * 2 MWh x 1.1 x 330 ~ MXN 726,000;

e  Peninsular region: annual arbitrage * 2 MWh x 2.2 x 330 ~ MXN 1.45
million.

The regional tariff structure directly determines the arbitrage “ceiling” — the
fundamental reason why payback is markedly shorter for hotels and commercial
facilities in Cancun, Mérida, Los Cabos, and similar markets.

3.2 Value Two: Demand Charge Management

This is the most technically demanding and most stable value stream in the
Mexican market. The EMS (energy management system) monitors the point-of-
interconnection power at second-level resolution; whenever it predicts thata 15-
minute window’s maximum demand is about to breach the set threshold, the
battery discharges instantly to “shave” the spike.
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Using Central-region rates: if storage compresses peak-period maximum demand
from 800 kW to 500 kW, the monthly capacity charge alone falls by 300 kW x
431.76 MXN/kW ~ MXN 130,000/month, ~MXN 1.55 million/year — this single
item often exceeds arbitrage revenue. The key to demand management is not
battery size but the precision of the EMS prediction algorithm and its depth of
understanding of your load curve.

3.3 Value Three: Solar + Storage Integration (solar mas bateria negocio)

For companies with existing or planned PV, storage unlocks three incremental
revenue streams:

e PV time-shifting: move surplus midday PV energy into the evening peak,
raising PV self-consumption from 50-70% to 85-95%j;

e Output smoothing: eliminate load spikes caused by cloud transients,
preventing PV from “backfiring” and maxing out demand;

e  Surplus value maximization: under net metering/net billing rules, surplus
energy exported cheaply is better stored and self-consumed at peak value.

An integrated solar + storage solution typically cuts the total electricity bill by 30-
45% — the largest savings of the four models.

3.4 Value Four: Backup Power and Power Quality

A storage system with grid-islanding capability can take over critical loads within
milliseconds of a grid failure — versus the 10-30 second startup delay of a diesel
genset, a qualitative difference for data centers (outage = downtime),
semiconductors and precision manufacturing (voltage sag = scrapped batch), and
cold chains (outage = spoilage). In practice, a “storage + diesel” hybrid is common:
storage handles instantaneous transfer and short-duration supply, and the genset
starts only during prolonged outages — cutting fuel consumption by up to 80%.
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3.5 Payback and Savings Comparison Across the Four Scenarios

Four C&l BESS Use Cases: Payback vs, Savings (indicative ranges)

Pure peak-valley |
arbitrage

Demand charge |
manhagement

Solar + storage |
integrated

Backup power |
(partial diesel offset)

35

50

50

70

Bill savings: 15-25%

Bill savings: 10-20%

Bill savings: 30-45%

Avoided outage losses
(hard to monetize)

T
6

T T T
8 10 12

Typical payback period (years)

Four C&I BESS use cases: payback vs. savings

Use case

Pure peak-
valley arbitrage

Demand charge
management

Solar + storage
integrated

Backup power
(partial diesel
offset)

Sizing logic

Size capacity
by spread x
daily cycles

Size power by
demand-spike
magnitude

Co-design PV
capacity x
shifting needs
Size by critical
load x
autonomy

Bill savings

15-25%

10-20%

30-45%

Avoided
outage losses
(hard to
monetize)

Typical Best fit

payback

4.5-6.0 Commercial

years facilities with flat
load and wide
spreads

3.0-4.5 Factories with high

years demand-charge
share and sharp
spikes

3.5-5.0 Existing/new PV,

years high daytime load

5.0-7.0 Data centers, cold

years chain, continuous-

process industry

Core conclusion: a single value stream rarely makes a project pencil out; real
economics come from value stacking. A battery sized for demand management can
still arbitrage in off-peak hours and time-shift PV at night — the value of a
professional EMS lies in queuing these revenue streams by hourly priority so every
kWh of throughput goes to its highest-paid use.
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3.6 One Day, 24 Hours: What Storage Actually Does in Your Plant

Take a manufacturer with “PV + 500 kW /2 MWh storage”. A typical daily dispatch
logic:

e 0:00-6:00 (base): lowest prices — the battery charges at full power from
the grid while providing power-factor correction;

e 6:00-18:00 (intermediate): PV output rises; the battery stands by in
demand-watch mode — any 15-minute window threatening a spike gets
instant discharge; around midday, surplus PV charges the battery instead of
being exported cheaply;

e 18:00-22:00 (peak): PV is zero, prices are highest, and the capacity-charge
window is active — the battery discharges at full power, capturing the
spread and compressing capacity demand simultaneously;

e Anytime: on voltage anomalies or outages, the battery takes over critical
loads in milliseconds, waiting for genset startup or grid restoration.

This logic runs automatically once configured — no human intervention. It is worth
emphasizing throughput budgeting: LFP cell life is counted in equivalent cycles
(6,000+ is today’s mainstream), and the EMS dynamically weighs each cycle’s
marginal revenue against its life cost — cycles that earn less than the degradation
they cause are simply not executed. That is the essential difference between a
professional system and “power-bank thinking”.

Chapter Takeaway 1. Four value streams — arbitrage, demand
management, PV shifting, backup — each stand alone and multiply when
stacked; 2. Demand charge management is Mexico’s shortest-payback
stream (3-4.5 years); EMS algorithm precision is decisive; 3. Regional
spreads set the arbitrage ceiling: Peninsular and Baja California Sur
spreads are roughly double the Central region’s; 4. Always model value
stacking — single-use analysis systematically undervalues storage.

Chapter 4: The Policy Window — 2026—-2030 Regulatory Framework
(marco regulatorio CNE 2026) and the Industry Inflection Point

Chapter Insight: 2025-2026 is the largest rebuild of Mexico’s electricity
regulatory framework in a decade — storage gained independent legal
status for the first time, self-supply permitting was sharply simplified, and
co-storage mandates are taking effect. The window is open, and windows
share a typical trait: early movers harvest the rule dividends; latecomers
face tightened interconnection queues.
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4.1 The New Electricity Sector Law (LSE): Storage’s Historic Entry

On March 18, 2025, Mexico’s new Electricity Sector Law (Ley del Sector Eléctrico,
LSE) was enacted, replacing the 2014 Electricity Industry Law. Three changes
matter most for C&I storage:

1. Storage gains explicit legal status for the first time: the “storage”
(almacenamiento) of electricity is written into law, ending the regulatory
gray zone in which storage was neither generation nor load;

2. Regulatory reorganization: the former Energy Regulatory Commission
(CRE) was dissolved, its functions absorbed into the new National Energy
Commission (CNE, Comision Nacional de Energia) — permitting,
interconnection, and compliance now face “one counter”;

3. CFE’s dominance institutionalized: the law requires CFE to retain above
54% of national generation, concentrating private-sector room in self-supply,
distributed generation, and storage — which paradoxically pushes C&I
storage onto the most certain track for private capital.

On October 3, 2025, the LSE implementing regulations (Reglamento) were
published, converting these principles into operational permitting and technical
rules.

4.2 CNE’s Storage-Specific Rules: Five Modalities — Which Path for C&I Users?

On April 16, 2026, the CNE published general administrative provisions for storage
systems (DACG, Acuerdo CT/4.SE/3-2026), for the first time systematically defining
five storage interconnection modalities (SAEE). Two are most relevant to C&I users:

e  SAEE-CC (storage paired with load centers): storage installed on the
consumption side that does not inject into the grid. This is the preferred
modality for the vast majority of C&I projects — no generation-type
permit is required; compliance means meeting technical provisions and
filing with CENACE/CNE — the shortest approval path;

e  SAEE-Autoconsumo (storage paired with self-supply): paired with self-
supply generation (e.g., rooftop PV). Self-supply projects of 0.7-20 MW use
the simplified permit process in effect since August 2025, with standardized
application formats and detailed provisions published in October 2025.

The other three modalities (SAEE-CE for renewable plants, CFE-exclusive SAEE-
RNT/RGD, and stand-alone SAEE No Asociados that can participate in the wholesale
market) mainly target the generation side and large projects. One key technical
clause: storage must sustain at least 3 hours of discharge to receive capacity
accreditation — which directly affects the 2h vs 4h sizing economics.
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4.3 The “Deregulation Combo” for Self-Supply and Distributed Generation

Higher DG exemption threshold: the permit-free cap for distributed
generation rose from 0.5 MW to 0.7 MW, covering many mid-size C&I
rooftop projects;

Simplified self-supply permits: interconnected self-supply projects of 0.7-
20 MW follow a simplified procedure (CNE resolution of August 6, 2025;
formats and DACG published October 2025);

Ventanilla Unica (one-stop window): launched May 2026, compressing a
process that previously involved 4 agencies and 9 procedures into a single
application — project development cycles can shrink significantly from the
former 6-12 months.

4.4 Mandatory Co-Storage and National Planning: Demand-Side Certainty

Grid res

Co-storage mandate for new wind/solar: new wind and PV projects must
pair storage at 30% of capacity and 3 hours duration — planned projects
through 2028 alone will drive 574 MW+ of storage demand;

SENER national plan: ~MXN 740 billion of investment through 2030, 32 GW
of new generation capacity, ~2,216 MW of planned storage, and clean-
energy share rising from 24% to 38%j;

The data-center forcing effect: 279 MW of data centers operating, 205 MW
under construction, 1,730 MW announced nationwide (Querétaro alone has
18 data centers requesting 540 MW of supply). Grid-access difficulty is
forcing large-scale “PV + storage + backup” self-supply schemes.

Mexico C&l Storage Policy & Market Timeline (2024-2030)

2024-05 2025-08/10 2026-04 2028E
erve margin falls to 3% simplified self-supply permit CNE storage DACG New wind/solar co-storage 30%/3h

21 states hit by outages 0.7-20 MW issued five modalities defined target 574 MW+

\ @ @- & \ 4 \ 4 @ @

2025-03 2025-10 2026-05 2030E
Electricity Sector Law (LSE) LSE Regulations published SENER strategic tenders National storage plan
Storage gains legal status DG threshold raised to 0,7 MW + one-stop self-supply window ~2,216 MW

Mexico C&I storage policy and market timeline (2024-2030)

4.5 What the Policy Window Means in Practice

The framework is new but its direction is highly certain: regulators are
encouraging consumption-side storage and self-supply while tightening large
market-based projects. Practical implications for C&I users:
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2. The one-stop window has just launched; early applicants hold far better
queue positions than latecomers;

3. The “window dividend” of the 0.7-20 MW simplified permit may tighten as
application volume surges — first come, first served;

4. All new designs should reserve 3h+ duration capability to match capacity
accreditation and possible rule upgrades.

4.6 Transition From the Old Framework: What About Existing Projects?

Self-supply and distributed projects approved in the CRE era transition under an
“acquired rights respected” principle, but capacity additions, expansions, and
ownership changes must be re-filed under the new rules. For existing PV owners
adding storage, two practical points:

e  “Pure retrofits” that don’t change the interconnection topology (storage
charges/discharges only behind the meter, no export) can generally be filed
under SAEE-CC without touching the original self-supply permit;

e Modifications involving interconnection capacity or export power are
best re-papered through the one-stop window — seemingly burdensome, but
actually an opportunity to regularize non-compliant legacy documentation in
one pass.

Another evolving area is capacity credit and ancillary-service rules: storage with
3+ hours earns capacity recognition, and a distribution-level flexibility services
market is on SENER'’s agenda. For C&I users, this means today’s “bill savings”
storage asset may gain an additional “services revenue” channel tomorrow — the
deeper reason to reserve 3h+ duration.

Chapter Takeaway 1. LSE (2025-03) + Regulations (2025-10) + CNE
storage DACG (2026-04) form a new framework giving storage
independent legal status; 2. C&I users should prefer SAEE-CC: no grid
injection, no generation permit, shortest approval path; 3. DG threshold up
to 0.7 MW, simplified 0.7-20 MW self-supply permits, and the May 2026
one-stop window sharply compress development cycles; 4. National
storage planning of ~2,216 MW by 2030; policy direction is highly certain
and early movers benefit.

Chapter 5: The Economics — CAPEX, Payback, and Financing Models
(financiamiento energia solar México)

Chapter Insight: The core investment variable in 2026 is no longer “is
storage expensive” — battery costs have halved in two years — but “which
financing structure to choose”: the same equipment produces completely
different cash-flow shapes and risk allocations under self-funding, leasing,
and ESaa$, matching very different company profiles.
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5.1 Battery Costs: The Decline Is Steeper Than Expected

In 2025 the global average lithium-ion pack price fell to ~USD 108/kWh (-8% YoY),
while stationary storage cell prices plunged ~45% to ~USD 70/KkWh. Chinese
storage packs average ~USD 84 /kWh, and the delivered cost of Chinese 4-hour
systems has fallen to ~USD 73 /kWh. Levelized cost of storage (LCOS) for 4-hour
systems is ~USD 65-78/MWh — already below what most Mexican regional peak-
valley spreads can support.

Drivers: persistent Chinese LFP overcapacity, the 280Ah—314Ah large-cell switch
diluting structural costs, and dedicated storage production-line scale. Mexican
buyers should note the transmission lag — ocean freight, import duties (plus local
certification), inland logistics, and the peso exchange rate absorb part of the decline.

5.2 Landed CAPEX Breakdown for Mexico

Turning an equipment FOB price into an on-site “turnkey” cost in Mexico requires
stacking five layers. The following is an indicative model of common 2025-2026
market ranges:

Mexico C&1 BESS Delivered Cost Breakdown (indicative model)
250

mmm Battery pack (LFP) Shipping + duty + logistics s Permits + design + PM
~ 220 USD/ ™=, PCS + EMS + thermal === Installation + grid connection

~ 190 USD/kWh
~ 175 USD/kWh

150 A

USD/kWh

100 4

50

1 MWh 5MWh 10 MWh
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Mexico C&I BESS delivered cost breakdown

Costitem 1 MWh project 5 MWh 10 MWh
project project

Battery pack (LFP) ~95 USD/kWh %88 ~84

PCS + EMS + thermal management =35 =30 =27

Shipping + duty + inland logistics =22 ~18 =16

Installation + grid connection =48 =40 =36

Permits + design + project =20 ~14 12

management

Turnkey total =220 %190 =175
USD/kWh

Three notes: (1) scale effects are clear — unit cost differs by ~20% between 1 MWh
and 10 MWh; (2) “soft costs” such as civil works, fire protection, and
interconnection can reach 35-40% — this is where local EPC experience earns its
money; (3) every 5% depreciation of the peso against the dollar directly raises the
local-currency investment threshold for the dollar-denominated equipment portion.

5.3 Payback Calculation Logic

A replicable simplified model (500 kW / 2 MWh, Central region, demand
management + arbitrage stacked):

e  Turnkey investment: 2,000 kWh x 190 USD ~ USD 380,000 (~MXN 7.0-7.6
million);

e Annual revenue: demand savings ~MXN 1.55M + arbitrage ~MXN 0.73M =
MXN 2.28M/year;

e  Deductions: 0&M ~1.5%/year; ~10% haircut for degradation and
availability;

e Simple payback = 3.5-4 years; lifecycle (15-year) IRR typically lands in the
18-28% range.

In high-tariff regions such as the Peninsular, or with PV stacked, payback can
compress to 2.5-3.5 years; pure backup scenarios only balance when “avoided
outage losses” are counted.

16 Email:ethan@marwellsolar.com


http://www.marwelless.com

("\* solar

Ma=RwelLL
M www.marwellsolar.com
5.4 Three Financing Models Compared
Dimension Self-funded Leasing ESaaS (Storage-as-
(CAPEX purchase) a-Service)
Upfront outlay 100% 10-30% down payment  Zero down
own/borrowed
funds
Asset Company-owned  Transferable atlease Provider-owned
ownership end
Savings All savings to the  Savings minus rent Savings shared
allocation company with provider
Payback Full recovery in 3- Positive cash flow from  Positive cash flow
framing 5 years year one from month one
0&M & Company (0&M Lessor/contractual Provider bears it;
performance  contract optional) performance-
risk based fees
Best fit Cash-rich Mid-size firms wanting  Asset-light
companies assets while optimizing  chains/hotel
seeking max IRR statements groups expanding
multi-site

Mexican green credit lines, development banks (e.g., NAFIN-related programs), and
international climate funds noticeably strengthened support for distributed clean-
energy projects in 2025-2026; some states offer accelerated depreciation and
property-tax incentives. ESaaS is penetrating fastest among hotel and retail chains
— for them, “a 20% lower electricity bill with zero capital expenditure” is more
persuasive than any IRR figure.

5.5 Sensitivity: What Moves Your Returns Most

Ranked by impact: (1) peak-valley spread and demand-rate levels (regional,
+50%-scale impact); (2) daily cycle count (1 vs 1.5 cycles swings revenue 40%¢+, at
a life cost); (3) EMS hit rate on demand-spike prediction; (4) peso exchange rate; (5)
degradation curve and warranty terms. Investment cases should run at least three
scenarios: “base / spread -20% / cycles -25%".

Chapter Takeaway 1. Storage cell prices fell ~45% in two years; Mexico
turnkey cost x175-220 USD/kWh depending on scale, with soft costs at
35-40%; 2. Typical payback for demand management + arbitrage stacked:
3.5-4 years; 2.5-3.5 years in high-tariff regions; 3. Financing: self-funding
for max IRR; leasing keeps the asset with positive cash flow from year one;
ESaaS is zero-down with risk fully transferred; 4. Always run three-
scenario sensitivity — spread and cycle count are the most sensitive
variables.
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Chapter 6: Industry-by-Industry Playbook — Configurations and Tactics for
Seven Sectors (BESS industrial México)

Chapter Insight: There is no “universal optimal configuration” for storage
— the same battery is a demand-management tool in a factory, a peak-
arbitrage tool in a hotel, and a power-quality line of defense in a data
center. Understand your industry’s load-curve signature first; then talk
power and capacity.

6.1 Manufacturing (Nearshoring’s Main Battleground)

Driven by nearshoring, manufacturing electricity demand is surging in Nuevo Ledn,
Chihuahua, Jalisco and other states, but grid expansion lags — 12-24 month waits
for power at new plants are now normal. Load signature: day-shift peaks, demand
spikes from equipment starts, and continuous processes (injection molding, die-
casting, heat treatment) that dread voltage sags.

Item Recommended configuration

Typical size 500 kW-5 MW / 2-10 MWh

Primary value Demand charge management + power quality

streams

Duration 2-4h

Key functions EMS demand forecasting, reactive-compensation coordination,

millisecond backup for critical lines
Typical payback  3-4.5 years

Tactical tip: new plants can use “storage + PV” to partially offset insufficient grid
capacity — storage flattens declared demand, allowing a smaller interconnection
capacity request and a shorter wait.

6.2 Hotels & Tourism (the Golden Scenario for almacenamiento energia comercial
México)

Energy is a hotel’s second-largest cost after labor; in tropical resorts like Cancun, air
conditioning can reach 67% of consumption. The load signature overlaps GDMTH’s
peak almost perfectly: evening check-in surge + banquets + full AC load land right in
the punta window. With Peninsular peak prices above 3.55 MXN/kWh, this is
Mexico’s widest arbitrage region. Field data show solar + storage can cut hotel bills
by up to ~40%; a Cancuin resort storage project operating since 2023 saves on the
order of tens of millions of pesos annually, setting the benchmark for hotel storage
in Latin America.
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Recommended configuration
250 kW-2 MW / 1-4 MWh
Peak arbitrage + PV time-shifting

3-4h
Silent/outdoor-cabinet design, building-automation integration,
zero-outage guest areas

2.5-4 years (best in the Peninsular)

6.3 Shopping Centers & Retail Chains

Load signature: AC + lighting dominant, midday and evening twin peaks; freezers
and elevators are critical loads. Multi-site chains are natural ESaaS customers —
standardized solutions, batch replication, performance-based fees.

Item
Typical size

Primary value
streams

Duration
Key functions
Typical payback

6.4 Data Centers

Recommended configuration
200 kW-1 MW / 0.8-4 MWh
Demand management + peak arbitrage

2-3h
Coordination with existing PV/diesel, sub-metering support
for tenants

3.5-5 years

Announced data-center capacity nationwide reaches 1,730 MW, and grid access is
the biggest bottleneck — Querétaro parks even need to build their own 115 kV
substations. For data centers, storage is upgrading from “UPS substitute” to “grid-
capacity amplifier”: flattening declared load, providing N+1 redundancy, and
supporting phased commissioning when grid capacity is insufficient.

Item
Typical size

Primary value
streams

Duration
Key functions

Typical payback

19

Recommended configuration
1-10 MW / 2-20 MWh
Backup/power quality + grid-capacity optimization

2-4h (layered with gensets)

Millisecond transfer, layered logic with UPS/gensets, high-rate
discharge

Measured by availability and earlier-commissioning gains, often
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[tem Recommended configuration
better than pure bill metrics
6.5 Mining

Mines mostly sit at grid extremities (Sonora, Zacatecas, Chihuahua) with poor
supply reliability and high diesel generation costs (remote sites often exceed 4-5
MXN/kWh). “PV + storage + diesel” hybrid microgrids are the proven path in
international mining — cutting fuel consumption by up to 80% while sharply
reducing the logistics and security risks of diesel transport.

Item Recommended configuration

Typical size 1-20 MW / 4-40 MWh (microgrid scale)

Primary value Diesel displacement + supply reliability

streams

Duration 4h+, paired with PV for large time-shifts

Key functions Seamless grid-islanding, black start, tolerance of heavy-

equipment starting surges
Typical payback 3-5 years (sensitive to diesel cost)

6.6 Logistics Warehousing & Cold Chain

Cold-chain loads are rigid (24-hour refrigeration) with zero outage tolerance — four
hours without power can write off an entire warehouse. Electric forklift fleets and
the coming wave of electric truck charging create new daytime demand spikes;
storage serves both “cold protection” and “charging peak-shaving” at once.

Item Recommended configuration

Typical size 250 kW-2 MW / 1-6 MWh

Primary value Backup (cold protection) + charging peak-shaving

streams

Duration 3-4h

Key functions Cold-storage priority logic, charger coordination, rooftop PV
absorption

Typical payback 3.5-5 years (shorter once avoided spoilage is counted)

6.7 Agriculture & Food Processing

Irrigation-pump schedules match PV output almost perfectly; food processors
(slaughterhouses, dairies, fruit and vegetable plants) combine cold loads with
hygiene-grade power requirements. Agricultural areas mostly sit at grid extremities
with high voltage fluctuation, where storage’s voltage stabilization and backup value
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stand out. Some states’ agricultural tariffs carry a subsidy tint, but processing is still
billed at industrial rates — account for them separately.

[tem Recommended configuration

Typical size 100 kW-1 MW / 0.4-4 MWh

Primary value PV time-shifting (irrigation) + backup (processing and cold
streams rooms)

Duration 3-4h

Key functions Dust/corrosion-proof outdoor cabinets, wide-voltage

tolerance, remote O&M
Typical payback 4-6 years

6.8 Cross-Industry Method: From Load Data to Configuration

Whatever the industry, sound sizing follows the same path: data — profile —»
backtest - size.

e Data: request 12 months of 15-minute load curves from CFE or export them
from your metering system (at minimum, the monthly maximum-demand
series);

e  Profile: identify the load signature — “flat” (arbitrage-first), “spiky”
(demand-management-first), or “sensitive” (backup-first);

e Backtest: simulate actual savings of different power/capacity combinations
against history and find the “sweet spot” where marginal revenue starts
declining — as a rule of thumb, optimal storage power is 25-40% of
maximum demand, with capacity at 2-4x power;

e Size: on top of the sweet spot, reserve headroom for 3-5 years of expansion
plans, PV additions, and EV-charging demand.

One counterintuitive but important lesson: bigger storage is not better. Beyond
the sweet spot, extra capacity sits idle most days and payback lengthens. The mark
of a professional proposal is the courage to tell you “you don’t need a bigger battery”.

Chapter Takeaway 1. Manufacturing: demand management + power

quality; hotels: peak arbitrage (shortest payback in the Peninsular);

mining: diesel displacement; 2. For data centers, storage is upgrading from

UPS to “grid-capacity amplifier”; 3. Cold-chain and logistics storage does

double duty: cold protection + fleet-charging peak-shaving; 4. Common to

all industries: load curve and bill first, power/capacity ratio second —

design without load data is guesswork.
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Chapter 7: Risks and Pitfalls — The Six Most Common Reasons Projects
Fail

Chapter Insight: Mexican storage projects rarely fail because “the battery
is bad” — they fail because of sizing mismatches, sloppy contracts, and
taking local rules for granted. Each of the six pits below has been stepped
into by real projects.

Pit 1: Comparing quotes by “battery capacity” while ignoring power and
system boundaries. Two quotes for the same 2 MWh can differ by 40% depending
on whether the PCS is 250 kW or 500 kW, and whether EMS, fire protection,
interconnection cabinets, civil works, and duties are included. All comparisons must
be normalized to a “turnkey, grid-energized” basis.

Pit 2: Underestimating the technical bar of demand management. Demand
savings depend on whether the EMS can anticipate spikes within 15-minute
windows. A “generic EMS” without adaptation to Mexico’s GDMTH metering logic
and without training on local load libraries usually posts dismal real-world hit rates.
Before signing, require the supplier to backtest against your 12 months of bills and
load data — and write the prediction hit rate into the contract.

Pit 3: Warranty word games. Read the “10-year warranty” carefully: does it cover
cells or the whole cabinet? Is the capacity-retention commitment 70% or 80%?
What is the cycle cap? Does high-temperature operation (45°C+ summers in
northern Mexico) trigger warranty exclusions? Thermal-management type and the
degradation curve must be written into the technical agreement.

Pit 4: Choosing the wrong compliance path. Whether to file with CENACE,
whether to go SAEE-CC or the self-supply channel, fire and civil-protection
(Proteccion Civil) approvals, and bridging legacy CRE-era paperwork into CNE’s
new rules — get these procedural matters wrong and the consequence ranges from
months of delay to mandated rectification and shutdown. Lock the compliance path
at the design stage.

Pit 5: Ignoring heat and grid conditions. The heat and humidity of the north and
peninsula, coastal salt mist, and voltage fluctuation on weak feeders are real tests
for outdoor cabinets’ thermal control, protection ratings (IP54/C4 or better
recommended), and PCS grid adaptability. Air-cooled solutions show markedly
lower availability than liquid cooling in extreme-heat regions.

Pit 6: Financing structure mismatched with tax treatment. [VA treatment of
leasing vs ESaaS, eligibility for accelerated depreciation, withholding tax on cross-
border payments, and the FX exposure between peso revenue and dollar-
denominated equipment — these must be straightened out by a tax advisor before
signing; fixing them after the fact is extremely costly.
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7.2 The “Ten Hard Questions” Before Signing

Ask any supplier these ten questions — the quality of the answers filters out most
unqualified candidates:

1. Isyour quote turnkey? Please itemize exactly what is and is not included;

2. Will you backtest demand-shaving on my 12 months of load data? What hit
rate do you commit to, and what compensation applies if missed?

3. Does the warranty cover cells or the full cabinet? Capacity retention
commitment, cycle cap, and high-temperature exclusions — what are they,
exactly?

4, Isyour EMS developed for GDMTH’s 15-minute windows and dual
(capacity/distribution) demand logic? Do you have operating-project data
from Mexico?

5.  What are the cabinet’s protection and corrosion ratings, and its thermal-
management type? Availability data at 45°C?

6. Does the project go SAEE-CC or self-supply? Who handles CNE/CENACE
filings and fire/civil-protection approvals?

7.  What cell brand, and what batch traceability? Does the BMS protection logic
support remote diagnostics?

8. 0O&M response times: how fast remotely, how fast on site? Where is the
spare-parts depot?

9. What availability do you commit to, and what is the remedy if it falls short?

10. How are battery retirement and recycling handled after 15 years?

Be cautious with any supplier whose answers are vague, who avoids quantified
commitments, or who refuses to put them in the contract — however low the quote.

Chapter Takeaway 1. Compare on a turnkey basis; put the EMS demand-
prediction hit rate in the contract; 2. Scrutinize warranty terms line by line:
cabinet vs cells, capacity retention, high-temperature exclusions, cycle

caps; 3. Lock the compliance path (SAEE-CC / self-supply) at design stage
— don'’t patch paperwork after the equipment lands; 4. Heat, salt mist, and
grid fluctuation are Mexico’s three environmental tests; liquid cooling +
high protection ratings are the safe answer.

Chapter 8: Marwell Solar — One-Stop Delivery From Design to O&M (solar
mas bateria negocio)

Chapter Insight: Choosing a storage partner is essentially choosing “who
answers for system performance across a 15-year lifecycle” —
manufacturing capability, product-line completeness, international
certifications, and local delivery experience are more reliable screening
dimensions than the initial quote.
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8.1 Company Profile

Marwell Solar is a new-energy manufacturer and solutions provider with more than
10 years of industry experience and multiple overseas branches, focusing on Latin
American market expansion from 2026. Its products cover a complete compliance
chain for transport safety, electrical performance, and quality systems — a hard
prerequisite for import clearance, interconnection acceptance, and insurance
underwriting on Mexican projects.

8.2 Product Lines for Mexico’s C&Il Market

(1) C&I outdoor all-in-one storage cabinets (100 kW-class up to multi-MW):
LFP battery, PCS, EMS, thermal management, and fire protection integrated in a
single outdoor cabinet, supporting peak shaving, demand management, backup
power, and millisecond grid-islanding transfer. Modular design scales in 100 kW
steps, matching the mainstream demand range from retail stores to mid-size
factories described in Chapter 6; configurations for the high heat of northern Mexico
and coastal salt-mist environments are available.

(2) 20-ft liquid-cooled container storage (~5 MWh-class): for large factories,
mining microgrids, data centers, and other high-capacity scenarios. Liquid cooling
maintains more uniform cell temperatures in hot environments, directly addressing
the availability and degradation risks discussed in Chapter 7.

(3) PV + storage + diesel hybrid microgrids: for mines, remote plants, and off-
grid resorts, with the EMS dispatching PV, storage, and gensets as one system —
field results show fuel-consumption reductions of up to 80%.

8.3 Delivery and Service Model

Marwell Solar delivers on a Turnkey EPC basis: from load-data analysis and
solution design (including demand-management backtesting), through equipment
manufacturing, international logistics and customs-clearance support, to installation,
commissioning, interconnection coordination, and long-term O&M — one
accountable party across the full project lifecycle. The value of this model lies in
eliminating the responsibility vacuum of Pit 1: when battery, PCS, EMS, and civil
works belong to different suppliers, performance problems are diluted in finger-
pointing; a single accountable party turns system-level performance commitments
(availability, demand-shaving depth, response speed) into signable, enforceable
contract terms.

For financing-sensitive customers, the leasing or ESaaS structures described in
Chapter 5 can be arranged through the partner network; for multi-site customers
such as hotel and retail chains, standardized solutions support batch replication and
centralized remote O&M.
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8.4 Touchpoints With the Customer Decision Process

Step 1 (free assessment): provide 12 months of CFE bills and load data;
receive a demand-shaving backtest and payback model;

Step 2 (solution lock): confirm the SAEE-CC or self-supply compliance path;
lock the power/capacity ratio and warranty terms;

Step 3 (delivery): manufacturing, logistics, installation, commissioning, and
interconnection filings — one-stop;

Step 4 (operation): remote monitoring + local 0&M response, with annual
performance reports.

Chapter Takeaway 1. Marwell Solar brings 10+ years of manufacturing
experience and a complete international certification system; 2. The
product line spans 100 kW outdoor cabinets to 5 MWh liquid-cooled
containers, matching Mexico’s full C&I scenario range; 3. The Turnkey EPC
single-accountability model converts system-level performance into
contractual commitments; 4. The decision entry pointis a 12-month
electricity bill — backtest first, then configure.

Chapter 9: Conclusions and Action Checklist — Your Next Steps

Chapter Insight: 2026-2028 is the overlap of three windows for Mexican
C&lI storage: policy dividends + cost bottom + unsaturated competition.
The most expensive decision in a window period is not overpaying for
equipment — it is standing still.

9.1 Core Conclusions

1.

25

The pain is real and worsening: industrial tariffs rose 8-12% in 2025;
demand charges are 30-50% of bills; single outage events can cost tens of
millions of pesos; the 2030 supply gap is ~11.9 GW;

The economics already work: storage cell prices down ~45% in two years;
typical payback of 3-4.5 years for demand management + arbitrage stacked;
2.5-3.5 years in high-tariff regions;

The policy channel is open: storage has independent legal status; SAEE-CC
needs no generation permit; simplified 0.7-20 MW self-supply permits +
one-stop window are live;

Value stacking is the soul: single-use analysis systematically undervalues
storage; the EMS’s demand-prediction capability is the number-one technical
variable;

Success is in the details: turnkey-basis comparison, warranty terms,
compliance path, heat protection, financing/tax structure — all five gates are
indispensable.
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9.2 Role-Specific Action Checklists

For C&I owners (manufacturing / hotels / retail / data centers / mining /
logistics / agriculture):

e  [] Pull the last 12 months of CFE bills; break down energy / demand /
penalties / taxes;

e [J Confirm your tariff class (GDMTH/GDMTO/DIST/DIT) and regional peak-
valley spread;

e [J Quantify outage losses over the last 24 months (stoppages, spoilage,
complaints);

e [ Commission a demand-shaving backtest and value-stacking model (at
least three scenarios);

e [ Assess the fit of self-funding / leasing / ESaaS against your cash flow.

For EPCs and installers:

e [ Build in-house capability in GDMTH billing logic and CENACE/CNE filing

procedures;

e [ Establish supply and warranty partnerships with fully certified
manufacturers;

e [J Develop combined “PV + storage” quoting capability to capture the retrofit
market;

e [ Build experienced teams for local fire, civil-protection approvals, and
interconnection works.

For investors:

e [ Prioritize high-tariff regions (Peninsular, Baja California Sur) and rigid-
demand scenarios (hotels, cold chain);

e [ Watch ESaaS portfolio opportunities (multi-site, replicable, stable cash
flow);

e [ Track follow-up CNE storage DACG rules and capacity-market evolution;

e [ Make FX hedging and tax structuring standard due-diligence items.

9.3 Outlook 2026—-2030

Over the next five years, Mexican C&lI storage will move from “early adopters’
novelty” to “standard equipment for energy-intensive businesses”. None of the
forces driving this shift — structurally rising tariffs, lagging grid expansion,
nearshoring’s electricity hunger, falling storage costs, and open policy channels —
will reverse in the visible future. For today’s decision-makers, the question is no
longer “whether to install storage” but “how fast, and under what structure”.

Chapter Takeaway: Window period = policy dividends + cost bottom +
unsaturated competition. The first step is one thing only: hand 12 months
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of bills to a professional team for backtesting — the data will decide for
you.

This report was compiled from public policy documents, tariff data, and industry
research available as of August 2026; figures update as official releases evolve. Cost
and revenue calculations herein are indicative models — for specific projects, always

use actual load data and formal quotations.
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