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Brazil demanded 17.5 GWp of PV modules in 2023, a slight reduction of 1.7%
compared to 2022. Centralized generation and large DG offset the drop in demand for
retail DG (small/residential installations).

Residential customers showed a drop in additional capacity of 20% in 2023
compared to 2022. On the other hand, commercial customers showed faster growth,
driven especially by the advancement of mini generation projects.

Financing (through loans/banks) recovered in 2023, supporting 53% of sales and
suggesting a more favourable credit environment for the second half of the year,
possibly driven by the reduction in interest rates that started in August 2023.

Prices of PV systems for residential and small commercial customers showed a drop
of 30% in January 2024 compared to January 2023. A sharp reduction in PV module
costs was the main factor contributing to this variation.

Return on investment on PV systems showed an improvement, with a 25% reduction
in payback times for local residential installations compared to January 2023, driven by

the general decrease in the price of PV systems.
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Get to know the companies sponsoring this report.
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PV MODULES

Get to know the companies sponsoring this report.
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CanadianSolar
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Canadian Solar
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https://www.canadiansolar.com/br/
https://www.canadiansolar.com/br/
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Get to know the companies sponsoring this report.
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https://pt.dahsolarpv.com/
https://pt.dahsolarpv.com/

% e
I PV INVERTERS ©

Get to know the companies sponsoring this report.
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https://br.growatt.com/
https://br.growatt.com/
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Get to know the companies sponsoring this report.
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Valmont Solar
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https://www.valmontsolar.com/
https://www.valmontsolar.com/
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https://www.weg.net/institutional/BR/pt/
https://www.weg.net/institutional/BR/pt/
https://www.serranasolar.com.br/
https://www.serranasolar.com.br/
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Get to know the companies sponsoring this report.
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https://www.astronergy.com/
https://www.astronergy.com/
https://www.beyondsunpv.com/
https://www.beyondsunpv.com/

PV MODULES

Get to know the companies sponsoring this report.
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https://www.erasolar.com.br/
https://www.jasolar.com/html/en/

PV MODULES

Get to know the companies sponsoring this report.
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https://www.resunsolar.com/
https://www.resunsolar.com/
https://www.sunova-solar.com/index.html
https://www.sunova-solar.com/index.html
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https://www.hoymiles.com/
https://www.hoymiles.com/
https://pt.hopewind.com/products
https://pt.hopewind.com/products

PV INVERTERS

Get to know the companies sponsoring this report.
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https://www.hypontech.com/pt-BR
https://www.hypontech.com/pt-BR
http://www.nansensolar.com.br/
http://www.nansensolar.com.br/

PV INVERTERS

Get to know the companies sponsoring this report.
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https://www.solisinverters.com/br
https://www.solisinverters.com/br
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Get to know the companies sponsoring this report.
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https://solargroup.com.br/
https://solargroup.com.br/
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https://clamper.com.br/
https://clamper.com.br/
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Get to know the companies sponsoring this report.
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http://www.intersolar.net.br/
http://www.intersolar.net.br/

Greener
SUMMIT-24

KEY PLAYERS DISCUSSING THE
FUTURE OF ENERGY TOGETHER.

7th & 8th MAY ¢ Sao Paulo, SP

Scan the QR code and learn more



https://greenersummit.com.br/
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APPLICATION OF THE NEW LAW'S RULES

After the transition period, starting in 2029, the new tariff rules will be introduced according to guidelines that will be
previously established by the CNPE and the valuation of the costs and benefits of Distributed Generation in accordance
with ANEEL regulations.

07/01/2022
Publication of the Law
14.300/2022

6 months (07/07/2022)
for the CNPE to establish
guidelines*.

07/01/2023
Start of Transition Rule,
valid until 2028/2030

Up to 18 months
(07/07/2023) for ANEEL to
publish its calculations
regarding valuation of DG
costs and benefits*.

Start of application of
the new rules for
projects that registered a
connection permit
request after the 18t
month since the
publication of the Law.

Start of application of
the new rules for
projects that registered a
connection permit
request between the 13t
and the 18t month since
the publication of the
Law.

*Up until this moment (March 2024) there was no publication of guidelines or calculations by either CNPE or ANEEL.

End of legacy rights
and start of application
of the new rules for all
projects that already
existed before the
publication of the Law
and for those that filed
connection requests
before the start of the
Transition Rules.

Greener =



METHODS FOR TRANSITION UNDER LAW 14.300/2022
| Method | Descripton | Whathappens?

Existing connections or those requested
GD | up until 7 January 2023
(art. 26 of Law 14.300/2022).

Grid connection requests filed after January 7, 2023 that
fall under the following categories:
* Local or remote self-consumption of less than 500 kW;
GD I « Shared generation of up to 500 kW (where a single
beneficiary does not retain 25% or more of the surplus);
« Enterprises with Multiple Consumer Units (EMUCs)
(caput of art. 27 of Law 14.300/2022).

Grid connection requests filed after January 7, 2023 that
fall under the following categories:
* Remote self-consumption above 500 kW,
« Shared generation over 500 kW (in which a single owner
holds 25% or more of the surplus).
(871 of art. 27 of Law 14.300/2022).

Remain under the previous rules, with all energy price
components being compensated until 2045 (Legacy Rights).

A gradual, staggered reduction in the compensation of the
TUSD Fio B, starting at 15% in 2023 up to 90% in 2028 or
2030*. After the transition period, the units will be subject to
the tariff rules established by ANEEL.

*Consumer Units that file their access
request between the 13th and 18th
month from the publication of the Law
will remain under this rule until 2030.

Non-compensation, already starting from 2023 until 2028 or
2030%, of:

e« 100% TUSD Fio B *Consumer Units that file their

+40% TUSD Fio A access request between the 13th

+100% TUSD P&D ;Bglica’:igtwh of ?E]ZnJlt_haw T/\r/(ijllmremghiﬁ
+100% TE R&D

under this rule until 2030.
+100% TUSD TFSEE



e
TRANSITION CATEGORIES OF LAW 14.300/2022 Q

DG | — Legacy Rights

YES Was the project NO Was the grid connection NO
developed beforethe ——>  request registered before
publication of the Law? 07/01/2023 ?
YES

After Publication of the Law, did any of the following happen:

(1) Was the contract with the energy distributor terminated? (exceptions for Did the PV system start injecting energy, counting

change of ownership) OR YES from date of issuance of connection permit*, within:

120 days for microgeneration, regardless of source.
12 months for solar minigeneration.

(3) Was the system size increased after 12 months from date of publication 30 months for minigeneration from other sources.
of the law? (The increased capacity loses DG | treatment).

(2) Were there any irregularities related to the measurement systems? OR

YES

o | o

DG I y
Remains under old rules, compensating all the
energy price components until 2045 g DGIIORDGII S

« Ifitis necessary to carry out grid construction works, the distributor can apply a longer time limit to the plant's connection.
Therefore, the longer period of either 12 months or the one indicated by the distributor applies. G ree n e r 26
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e

TRANSITION CATEGORIES OF LAW 14.300/2022

DG Il = Gradual Payment of TUSD Line B

s the project not DG I and does it fall under any Y

of these Compensation Modalities? 2023 2024 2025 2026 2027 2028 2029 2030 2031 to 2045
(1) Local Auroconsumption or EMUC, > 90% or 90% or _ >
15% 30% 45% 60% 75% 90% tobe tobe To be defined
(3) Remote Auroconsumption up to 500 kW, defined defined
(4) Shared Generation up to 500 kW *, VES \ Y A Y ’
(5) Dispatchable energy sources - any modality.
VES | Was the project Transition Period: Gradual increase in The rules will depend on
NO ——> registered before percentage of price components in Calculations of Costs and
07/07/20237 relation to TUSD Line B. Benefits (CNPE and ANEEL)
] |

- [ \
x
= . beun
1 E o
8 2023 2024 2025 2026 2027 2028 2029 to 2045
> > >
S 15% 30% 45% 60% 75% 90% To be defined
5
@
E * Provided that a single owner doesn’t retain 25% or more of the surplus energy. G reener o




TRANSITION CATEGORIES OF LAW 14.300/2022

DG Il = Gradual Payment of TUSD Line B and other components

The project is not DG | and falls under one of «
these Compensation Modalities? 2023 2024 2025 2026 2027 2028 2029 2030 2031 to 2045
. . 0, 0, )
90% or 90% or
(1) Remote Autoconsumption exceeding 500 100% 100% 100% 100% 100% 100% tobe tobe To be defined
kW of installed capacity; defined defined
(2) Shared Generation exceeding 500 kWp*. Es \ Y A Y J
Was the project Transition Period : 100% TUSD Line B + The rules will depend on
registered before 40% TUSD Line A+ 100% TUSD R&D + Calculations of Costs and
YES 07/07/2023? 100% TE R&D + 100% TUSD TFSEE Benefits (CNPE and ANEEL)
NO
)\
[ |
NO . ben__
2023 2024 2025 2026 2027 2028 2029 to 2045
>
100% 100% 100% 100% 100% 100% To be defined

* Provided that a single owner retains 25% or more of the surplus energy. G ree n e r 28



CHANGES CAUSED BY LAW 14.300/2022

VALUE OF COMPENSATED ENERGY

The new rule reduces the value of the compensated electricity tariff for projects that fall under DG Il and DG Il when
compared to DG |. Based on the average reference values of the 52 main energy distributors (updated in Feb-2024), DG Il
has a compensable portion approximately 32% lower (representing 90% of TUSD Line B) and DG Ill 37% lower

(representing TUSD Line B, 40% of TUSD Line A, TUSD R&D, TE R&D and TUSD TFSEE), taking into account scenarios
without taxes*.

Before Law 14.300 Law 14.300/2022

Inject TkWh =1 RS* Inject TkWh =1 RS* * |t should be remembered that taxes
applied to electricity tariffs cause financial
differences in compensation and these are
not taken into account in this analysis.

Compensgtion = Compensation <1 RS

TR

Depends on the compensation method and on the weights of the different energy

price components, such as TUSD Line B, in each distributor’s pricing structure.

Greener
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WEIGHTS OF VARIOUS COMPONENTS OF THE
ENERGY PRICE

ENERGY PRICE COMPONENTS

SURCHARGES 5%

LOSSES 1%

ENERGY
34%

TRANSPORT 1%

SURCHARGES
14%

LOSSES 5%

TUSD
59%

TRANSPORT
40%

R&D ET + R&D TUSD: 0.85%

uuuuu
RB Cativo

ENERGY

ET ENERGY: 34%
34%

ITAIPU
TUST ITAIPU

PROINFA
CDE
P&D_EE

TFSEE: 0,1%

NAO TECNICAS
RB/D
TECNICAS

b

30% Line B: 30%

LINE A Line A: 10%
10%

Source: Greener, 2024.

v The percentages shown in the figure
represent the average weight of
these components in the total energy
price, considering the country's 58
energy distributors and their
respective Group B - Conventional*

tariffs.

* Prices updated on 23/02/2024 (ANEEL).
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WEIGHT OF TUSD LINE B IN THE ENERGY PRICE

Weight of TUSD Line B in the Group B Electricity
Tarif — without taxes - 2023

Celesc NG 20,8% For this part of the report, the distributors with the
Light I 22,7 % largest installed solar photovoltaic MMGD capacity
Elektro BN 26 6% were selected, covering all regions of the country.

CPFL Paulista GGG 23,4 %

Cemic I—— 37 15, In view of the high variability in the values of the
RGE I 36,2%
EMT I 36,7 %

Enel CE I 38,6%

various energy price components in each region,
the need for case-by-case analyses should be
emphasised, taking into account the consumer

profile, compensation modality, installed power

Equatorial PA NN 39,9% _ . :
capacity of the PV plant, and taxes and tariffs in

Coelba I 42,0% :
each concession area.

m% TUSD Fio B

Source: Greener, 2024. Greener



THEMES TO WATCH OUT FOR IN 2024

‘Gathering of Accounts” and Power Flow Inversion

“GATHERING OF ACCOUNTS”
______________ 1

CONTEXT: According to Law No. 14.300/2022, ANEEL should have
had until 07/07/2023 to establish calculations for the valuation of
DG's costs and benefits. To perform the calculations, however, it is
first necessary to have guidelines from the National Energy Policy

Council (CNPE) to guide the Agency in the valuation.

IMPACT: Knowing the definitive compensation rules that will
influence the viability of medium and long-term investments
brings legal certainty, predictability and stability to all participants in

the Microgeneration and Distributed Minigeneration segments.

STATUS: Up until now (March 2024), the CNPE guidelines have not
been published and the current situtation is that the sector is still

waiting for better definitions from sector bodies and regulators.

POWER FLOW INVERSION

CONTEXTO: Article 73 of REN normative resolution nr 1.000/2021 states that
energy distributors must carry out studies to avoid power flow inversion when
joining new MMGD connections to the grid. However, some connection requests

have been rejected under allegations of flow inversion without adequate proof.

POSSIBLE SOLUTION: ANEEL opened Public Consultation 03/2024 to receive
contributions in order to regulate the proposed improvements related to flow
reversal. The objective is to review article 73 to clarify that distributors can only
apply it if the identified inversion is harmful to the operation of the network and
other assets of the distribution system. Furthermore, in the event of a flow reversal,

it is mandatory for the distributor to fully share the corresponding studies.

STATUS: The contributions received from February 8 to February 23 this year are
under analysis. The adjustments to the regulation are expected to be completed in
the first half of 2024.

____________________ .

Greener =



THEMES TO WATCH OUT FOR IN 2024

REIDI and Assessment of Subsidies (TS) nr 18/2023 by ANEEL

CONTEXT: Law No. 14.300/2022, through its article 28, included mini DG projects CONTEXT: This Assessment was opened by ANEEL to request

as being eligible for the Special Incentive Regime for Infrastructure Development contributions on the need for regulatory improvements to mitigate
(REIDI) with the benefit of PIS/COFINS relief on acquisitions of goods and supposed energy trading mechanisms in the SCEE. The period for
services linked to the project, carried out over a period of 5 years. contributions was from November 3, 2023 to January 31, 2024.
CHALLENGE: REIDI is a benefit that has a series of conditions for its granting. IMPACT: A possible change in regulation could impact the business
The effectiveness of the law depends on prior regulation, and it is not possible to models practiced in Remote DG, a generating modality that has
immediately apply the rule, as the concession is not automatic. increasingly gained space and importance in the sector.
IMPACT: impacts the CAPEX of a project and, once regulated, could facilitate the STATUS: Analysis of public contributions to determine whether a
regulatory change applicable to MMGD is necessary. An Order of the
Federal Audit Court (TCU) was published on 13 March 2024, linked to

case 005.710/2024-3, which signals the possibility of initiating federal

viability and raising of investments in mini DG projects.

STATUS: Evaluation of the contributions from Public Consultation No. 159 of

January 17, 2024 (Ordinance 765/GM/MME), which were submitted by February monitoring on this topic.

26 of this year, aiming to improve the proposed procedures for requesting the

inclusion of distributed mini-generation projects in REIDI.

TS n° 18/2023

GCreener s
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THEMES TO WATCH OUT FOR IN 2024 Q

Regulation of Taxation Reform

TAXATION REFORM

7 CONTEXT: On December 20th, the Tax Reform - Constitutional Amendment n°® 132/2023 was enacted, whose main objective is to modify the
National Tax System, with an emphasis on simplification. Current taxes (PIS, COFINS, IPI, ICMS and ISS) will be gradually eliminated during a
transition period, while two new value-added taxes will be introduced: CBS (Contribution on Goods and Services) and IBS (Tax on Goods and

Services).

7 IMPACT: The restructuring of tax calculations and the elimination of tax incentives have the potential to influence the DG market, not only at
detail and tax exemptions that benefit the sector will need to be renegotiated, which makes it difficult to quantify the impact at this time.

7 STATUS: Awaiting regulation. Many aspects still need to be elaborated in complementary laws before the impact on the sector can be

measured quantitatively. The simplification of tax regulation is one of Congress' priorities in 2024, and it is expected that there will be moves in

I
I
I
I
I
I
I
I
I
I
I the time of the sale of PV equipment, but also in future energy bills and business viability. However, the tax reform still needs to be regulated in
I
I
I
I
I
I
I this regard in the first half of the year.

I
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COST STRUCTURE

PV Modules and Inverters

PV Modules

PV modules represent around 25 to 40% of
the total price of a PV system, meaning they

are an important component to be analyzed

Inverters

Semiconductors and electronic components
represent the largest portion of the cost of

photovoltaic inverters.

L
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for market pricing.

Other components of the inverter cost
As the module's main input is polysilicon, this structure  are:  passive  components,
raw material’s price variation directly impacts interconnection, physical structure and
the price of PV modules. Other inputs are: thermal management.

polymer, glass, aluminum and copper.
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PRICE OF RAW MATERIALS

Polysilicon

40

—— USD/k
35 °

30

25

20

15

10

2019 2020 2021 2022

Source: Bernreuter Research; OPIS APAC Solar weekly; Sunsirs 2024 (Adapted).

16.8 USD/Kg

2023

Jan/24

8.25

USD/kg

8.25 USD/kg

2024
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The price of polysilicon reached 8.25
USD/kg in January 2024, a 51% drop
compared to the same period in
2023.

Excess supply, resulting from the
increase in production capacity in
China, and the consequent increase
in stock levels contributed to this

variation.
The expectation is for prices to

remain at similar levels, at least in
the 1st half of 2024.

Greener
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PRICE OF RAW MATERIALS

Steg] Jan/24 The price of steel fell by 9.9%

compared to January 2023 (620 USD/t),
1.000 reaching 545 USD/t in January 2024.
—e—USD/t 920 USD/t

900 The decrease in consumption in China,
mainly in the real estate market, has

800 contributed to the devaluation of this key
building material. Price stability is

1 004,8 USD/t expected for the coming year.

600 545 USD/t

The price of steel impacts the cost

500 of ~manufacturing mounting/racking

structures, especially for ground-

400 based photovoltaic plants.
2019 2020 2021 2022 2023 2024
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Source: Trading Economics, 2024 (Adapted). G reener
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Copper and Lithium

Since the beginning of 2023, the price of copper has fluctuated There was an 82% drop in the price of lithium in January 2024

between 8 and 9 USD/kg, ending the year at 8.5 USD/kg. The compared to the same month in 2023. The price of this mineral

orice of this input can impact the production costs of conductive is directly related to the production and demand for lithium-ion

and electronic components, mainly influencing the price of batteries, thus it is an important cost driver for the energy

storage and electric mobility market.

inverters.
Copper Lithium
11,0 100,0
100 73.7 USD/kg
8.5USD/kg 80,0
& ©
8,0 60,0
7,0 400 13.4 USD/kg
6,0
20,0 O
50 ‘
: USD/kg USD/kg
4,0 0
2019 2020 2021 2022 2023 2024 2019 2020 2021 2022 2023 2024
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Source: Trading Economics, 2024 (Adapted). G reener



<
o
-
o
]
Q
o
o
o

L}
A sk am
000000
]

VARIATION IN PRICES OF RAW MATERIALS

Based in USS
—e—Polissilicio —e—Aco Cobre Litio The graph shows the price
600%
' variations for each of the major
500% PV energy inputs during the past

o years.
400%

From 2019 to January 2024,
300%

Lithium and Polysilicon showed

200% the biggest variations, reaching

O an increase of more than 600%
o H"\ and 300%, respectively.

0%

-100%

2019 2020 2021 2022 2023 2024

Source: Trading Economics, 2024 (Adapted); Bernreuter Research, 2024 (Adapted); Greener, 2024. G reener
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PHOTOVOLTAIC MODULES

Imported Volume : Distributed Generation and Centralized Generation

2022: 2023:
17.8 GW 17.5 GW

il ) slight reduction of 1.7% compared to the

The 17.5 GW nationalized in 2023 represents a

: previous year, which set a historical record for
5022

4790 . the Brazilian market.
4524
4.267

S . Out of the total volume nationalized in 2023,
11.4 GW (66%) was intended for the DG market,
meaning a reduction of 2 GW in relation to the
DG capacity demanded in 2022. The remaining
6.1 GW (34%) was destined for the CG market.
In the 4th quarter of 2023, imports reached
more than 5 GW, the highest quarterly volume
in history.

Q12021 Q22021 Q3 2021 Q4 2021 Q1 2022 Q2 2022 Q3 2022 Q4 2022 Q1 2023 Q2 2023 Q3 2023 Q4 2023

Source: Greener, 2024. Greener 43
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TOP 10 - PV MODULES

Imported Volumes [MWp] - 2023

Jinko
Canadian
JA Solar 1.440
Sunova 968
Longi 966
Trina _ 740
tsun - [ 539
Astronergy _ 532
osda | 4c¢

Source: Greener, 2024.
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3.402

3.361

Among the 90 brands that supplied PV
modules to Brazil, the Top 10 brands
accounted for 77% of imported PV volume in

the year 2023, compared to 81% in 2022.

Greener «
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PV Modules

Cost structure for importing and nationalization

The percentage of nationalization costs
January 2024,
representing 18.75% of the CIF price. On

remained stable in
the other hand, shipping costs increased
slightly, corresponding to 3.8% of the FOB
price in 2023, compared to 2.1% in 2022.

100
Changes in criteria and revocations of the
Ex-Tariff may alter the Import Tax (Il) rate.
PV modules that have qualified for the Ex-
Tariff treatment benefit from an Il rate of o
0%. Otherwise, the current standard rate of
9.6% is applied. Rates /
Percentage

Source: Greener, 2024.

3,8

Freight

3.8%

0,07

Insurance

0.07%

PV Modules Total Price Ex-Tariff

CIF

4.5%

Import Tax

0%

000000
]
11,75
Costs to nationalize PV modules
is 18.75% of CIF Value
v_ 100
Road transport, trading
and storage
IPI PIS/COFINS ICMS Others  Nationized
(Sales Tax) Value
0% 0% 23.25%
Creener
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Intermediation
in Solar Assets

Looking for Investors for your
Solar Energy Plant?

Greener can connect your project
with the ideal investor, with total
transparency and confidence.

Talk to our Investment Specialists >>>



https://www.greener.com.br/assessorias/?utm_source=pdf&utm_medium=estudogdr23&utm_campaign=assessorias

Mitigate Risks related to Solar Energy
Investments:

- Indepedent Engineering Expertise

* Pre-construction and Operation

* Grid Connections

» Financial Modeling

» Quality Control during Construction
» Reliable Equipament Suppliers

Talk to our Investment Specialists >>>

More than 2.5 GW of greenfield and
brownfield solar projects advised
by Greener across all of Brazil

47



https://www.greener.com.br/assessorias/?utm_source=pdf&utm_medium=estudogdr23&utm_campaign=assessorias

OUR
CLIENTS

Get to know some of the companies
that have already relied on our solar
investment advisory services.

MORE THAN 2,5 GW

of greenfield and brownfield solar
projects advised by Greener
across all of Brazil.

GET IN TOUCH

WITHUS

Athan

energia

CEMIG

G=F | S48k
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O AUGMENT

X7

dinamica
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https://greener.greener.com.br/cadastro-early-bird-summit-24
https://www.greener.com.br/assessorias/?utm_source=pdf&utm_medium=estudogdr23&utm_campaign=assessorias
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THE SURVEY 33

Introduction
Start of Solar Business Activities of Surveyed Companies:

2018 ii 2019 : : 2020 § . 2021 §§ 2022

32%  32% 16% 10%  10%

Greener carried out its market survey, interviewing 19 companies that distribute photovoltaic equipment (PV Kits*) in the
period between 11 January 2024 and 23 February 2024. The surveyed companies together account for approximately 23%

of PV volume commercialized during the year 2023 through the PV distribution market.

Out of the 19 distributors, 58% also participated in the 2022 survey. As such, Greener was able to carry out exclusive

analysis covering 2022 and 2023, in order to show the dynamism of the market for this group of market participants.

*The PV Kit is composed of: PV Modules + Inverter + Mounting System + Cabling System + Protection System G reener s
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DISTRIBUTORS IN NUMBERS 253

Year 2023
4 I o o
I Il ......................................... .‘. ........................................
2.45 GWp 2,082

Total revenue* of 89% of the Total PV volume invoiced by Total number of employees
interviewed companies. : 95% of surveyed distributors, : dedicated to the solar PV

: representng  more  than :  market, with 63% of companies
73% of this amount was raised : 156,900 sold PV Kkits. : employing up to 100 people
by distribuitors which have : and 21% between 101 and 200.
been in business for 5+ years. : 1.6 GWp was sold by

: : companies which reported :  Among the group of companies
R$2.96 Bn was the total billed ! 2000 or more active :  that participated in the survey
by companies with 2,000 or ir;tegrator customers  that in both 2023 and 2024, there
more active integrator i completed at least 1 purchase : was an increase of 4% in the
customers which completed at : during 2023. total number of employees.

least 1 purchase in 2023.

- *Total revenues, including possible comissions paid to PV
integrators. G reener s
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Source: Greener, 2024.



DISTRIBUTORS IN NUMBERS 333
Year 2023

i R ——

Total of women dedicated to the Total number of active PV : Average delivery time of PV
solar market in the surveyed : : integrators*, representing 16% :  Kits, based on the responses of
companies, representing 41% of : _Of the total of registered 95% of the surveyed
their total workforce. : integrators among the surveyed : distributors.
companies.

PV distributors with less than Distributors that have been The average delivery time for
100 employees on average have : : active for 5 or more years, on : distributors  that  started
a 45% female workforce. : average had 1,594 active : i activities in 2021 was 11 days,

: :  integrators registered in 2023. and they accounted for sales of

(This doesn't represent the total number 58 MWp in 2023.

of integrators in the market due to
double counting).

*Integrators that completed at least one purchase during the 2023 calendar

year. Greener 52
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Source: Greener, 2024.



REVENUES (RS) FROM PV KITS 353

% of PV Equipment Distribution Companies

7 Even though the majority of distributors billed less than R$100 mi (47%),

Over R3701 million - 6% their total sales represented only 11% of total sector revenues of R$4.15 Bn.

Between R$S551 and - 129%
e (0]
RS700 million 7 Companies with up to 50 employees accounted for 25% of total sector

Between R$401 and 199, revenues.
RS550 million 0

Between R$251 and 0%
RS400 million °

Between RS$101 and o
Ssmer [T >
Considering only the distributors that had a reduction

RESPONSES IN 2022 AND 2023:
Average drop of 20% in the annual revenue of

distributors when comparing 2023 in relation to 2022.

in revenue (82%), the average is -41%.
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Source: Greener, 2024.  Data take into account 89% of distributors that participated in Greener's 2024 survey. Greener o9
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VOLUME OF PV KITS SOLD (MWp) 353

% of PV Equipment Distribution Companies

More than
401 MWp

Between 301
and 400
MWp

Between 201
and 300
MWp

Between 101
and 200
MWp

Between 57
and 100
MWp

Up to
S50MWp

M-
M-

|

Source: Greener, 2024.

7 6% of equipment distributors sold more than 401 MWp, representing 24% of total

volume sold in 2023. In contrast, companies that reported sales volume up to 50 MWp

accounted for only 6% of the volume sold last year.

1.6 GWp were sold by companies that have more than 10,000 registered integrators

on their books and a further 403 MWp was sold by those companies with between
5,000 and 7,000 active integrators on file.

DISTRIBUTORS WITH RECURRING

SURVEY RESPONSES IN 2022 AND 2023: i
Average Volume drop (MWp) of 11% of PV Kits sold in 2023. When E

considering only those companies that registered lower volumes

(55% of total), the average rediction was -45%.

Greener =

Data take into account 95% of distributors that participated in Greener's 2024 survey.



SIZE OF SOLD PV KITS 353

Representation of different sizes of Kits

Residential and small commercial sizes (up to 10kW)
represent the majority of PV Kits sold by distributors in 2023,

as was the case in 2022 as well.

DISTRIBUTORS WITH RECURRING
SURVEY RESPONSES IN 2022 AND 2023:
In 2023, 99,100 PV kits were reported sold by survey respondents,

representing a 12% drop compared to the previous year.

When considering only distributors that showed a reduction in the

Year 2022 TH 2023 Year 2023

quantity of kits sold (73% of respondents), the drop was 48%

compared to the previous year. mUptp TOkW ®m1TkWupto75kW  mOver 75 kW
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Source: Greener, 2024. Data take into account 95% of distributors that participated in Greener's 2024 survey. G reener -



IMPORT FIGURES X SALES VOLUME 53

Inventory Levels

7 42% of equipment distributors reported high

57%

inventory levels at the end of the 1st half of 2023, as

42%

39%

25%
I .
Low

B Year 2022 m1H 2023 mYear 2023

7 The full-year 2023 figures showed a lower
incidence of companies with elevated stock levels
(11%) compared to 18% at the end of 2022.

50% 50% a result of the sharp decline in sales in that period.
18%

11%
7 Reported inventory levels corresponded to 24% of
l total storage capacity of the surveyed companies.

Medium High
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Source: Greener, 2024. Data take into account 95% of distributors that participated in Greener's 2024 survey. G reener s



SOLAR FINANCING 333

Financial institutions mentioned by the surveyed equipment distributors

BV 88%

SANTANDER 71%
7 During 2023, 32% of PV Kits were sold using some form of

solar financing.
BANCO DO BRASIL 29%
BTG On average, distributors referenced 3 financing institutions/products.

—
© | ©
o° | &°

~

SOL AGORA 1
7 Companies that have been active in the sector for 5 years or more named, on

SOLFACIL 18%
average, 4 financing institutions. Conversely, those companies that initiated their
CEF* 9 e . . .
Lo solar PV activities since 2020 only referenced 2 lines of solar financing, on average.
SICOOB 12%
SICREDI
OTHERS s | Click here for a full list of financial institutions

Important: Responses indicate the pulverization of financial agents in the solar PV market and do not
represent market share. Data take into account 89% of distributors that participated in Greener's 2024 survey. G reener s
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Source: Greener, 2024.


https://www.greener.com.br/linhas-de-financiamentos-distribuidores-2023/
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AFTER-SALES SERVICE

Customer support processes

95%

68% 68%

42%
17%
Technical Product Guarantees Customer Others
Assistance Returns Satisfaction
Surveys

Customer Satisfaction Surveys have still not been

made available by 11 of the surveyed distributors.

32% of distributors responded that they possess all the

after-sales channels mentioned, that is, Technical
Assistence, Product Returns, Guarantees and Customer

Satisfaction Surveys.

2 companies mentioned that they offer other services,

such as: Technical Support and Inverter Maintenance.

Source: Greener, 2024. Respondents could select various options, without any restrictions. Greener 58



AFTER-SALES SERVICES 333
SUPPORT CHANNELS FOR CUSTOMERS

100% 7 WhatsApp, e-mail and telephone are the
89% most used communication channels for
799, after-sales customer support.

7 WhatsApp and Website were the channels
that increased in importance most
prominently compared to 2022, being used

399 simultaneously by 89% of respondents.
26% 26%
16% 7 Only 2 interviewed companies possess all
. the after-sales channels mapped in the
survey.
WhatsApp E-mail Telephone Digital Chatbot Complaint ~ Own Site

Platform Website
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Source: Greener, 2024. Respondents could select various options, without any restrictions. Greener 59
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AFTER-SALES SERVICES 353

Space for customers to evaluate their purchases

7 21% of participating distributors still do not have any space for
the customer to evaluate the product/service after purchase,

Not yet, but in the representing a drop of 18 p.p. compared to 2022

process of
implementation

37% 7 However, 37% of companies, are in the process of implementing
a solution with this purpose in mind, indicating an increase of 23

p.p. compared to 2022.

7 8 distribuitors have fully functional After-Sales Services, and

75% of these companies are already active in the PV market
for at least 4 years, reflecting a refinement and continuous

improvement in the process of creating positive customer

21% experiences.

Source: Greener, 2024. Greener 60



<
S
-
=
=
o
-
i
(]

INVESTMENT PRIORITIES FOR 2024 Ty

Highlighted by PV Distribution companies

7 After greater caution in innovation in 2023, faced with a challenging market, 42% of distributors indicated that one of

their biggest priorities is to invest in new products in 2024..

o) |
o8% 55% |
[¢) |
45% 42% |
37% :
32% 32% 32% 299, | m 2023
26% . § : m 2024
21% |
|
100/ 11 /o !
g 5%
V%
|
Increase team Team training Sales & Development of Promotion events Infrastructure Marketing I Don'tintend to
size Commercial digital platforms by manufacturers : invest

Source: Greener, 2024. Survey respondents could select up to 3 relevant answers. G ree n e r 61



SALES SCENARIOS EE3
Volume Sold in 2023 [MWp] x Forecast for 2024 [MWp]

7 Companies with sales exceeding 100 MWp target an average

56% increase of 81% for their sales in 2024 when compared to

the sales volume in 2023. Those which sold less than 100

MWp are looking for an average increase of 70% in 2024.

challenging scenario of 2023.
51-74 75-100 >100

When matching expectations for 2023 with the volume sold in the

39%
28% 28% T T PR
DISTRIBUTORS WITH RECURRING i
17% SURVEY RESPONSES IN 2022 AND 2023: E
11 % 11% In 2023 an average increase of 74% was expected in relation to sales i
59 59 from the previous year. In contrast, for 2024 the average is 67%. The 7 E
0% -- p.p. drop indicates greater caution when setting goals after the i

same year, distributors reached around 51% of their expected volume.

____________________________________________________________

m \/olume Sold in 2023  m Sales Expectations for 2024
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Source: Greener, 2024.  Data take into account 95% of distributors that participated in Greener's 2024 survey. Greener o2



EXPECTATIONS FOR 2024 353

% of surveyed PV distributors

Same as 2023
11% Distributors who consider a more optimistic scenario for

2024 (89% of the total number) have an average

expectation of a sales increase of 71%.

Among the distributors that sold in excess of 200 MWp in

2023, all have expectations of a better scenario for 2024.

Better than 2023
89%

Greener s
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Source: Greener, 2024.
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THE SURVEY ﬁ

Estimated Number of active PV integrators

The population of PV Integrator companies is estimated based on crossing data from
the survey carried out by Greener with information provided by sector entities and

companies active in the sector.

Active PV Integrators*

* Companies that actually carried out some level of business in 2023. This is a conservative estimate by Greener, therefore, the real
market number may be higher.

Source: Greener, 2024. Greener 65
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THE SURVEY

Introduction

i

Greener conducted a new market survey with integrator companies from January 4 to 26, 2024, obtaining a

total of 5,474 responses from all regions of the country. These companies vary in size and in age of their solar

operations, thus representing a wide diversity in the photovoltaic integration market.

Data Validation

9,474 3,704

Responses Responses
collected validated

Source: Greener, 2024.

Greener s



THE SURVEY i

Sample used and its statistical properties

Size of Sample: Solar Integrators
o 990
2% 7
Margin of Error Confidence interval

This measure estimates the The Confidence Interval means
maximum margin of error of the that there is a 99% probability
research results based on the that the real (population) results
selected sample. It means that the are within the adopted margin of
results may vary upwards or error.

downwards with this value.

<
o
-
<
o
o
Lu
-
=

Greener:«



u THE SURVEY ﬁ

Introduction

Start of Solar Business Activities of Surveyed Companies:

1
|
|
|
|
|
|
-l
1
|
|
|
|
|
|
= |
1
|
|
|
|
|
|
-l
1
|
|
|
|
|
|
-l
1
|
|
|
|
|
|
-l
1
|
|
|
|
|
|
= |

2018

I I
I I
: or before l

|
I I
|

26%

-
W
o°
-
W
o

7 The percentage values represent the distribution of the start of business activities of the integrating

companies that participated in the survey in January 2024.

v For example, the 13% figure for 2023 indicates the percentage of participating integrator companies that

started their activities in the solar sector in that year.
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Source: Greener, 2024. Greener 68



THE SURVEYED INTEGRATORS

Percentage of integrator companies* based in each region

North

o ‘ ~ North-East
0% T 07%
Central-West
0 S
14%
. South-East
South E— 44%

9% -~
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Source: Greener, 2024.  *Integrator companies which participated in the DG Survey carried out in January 2024. G ree n e r 69



PROFILE OF INTEGRATOR COMPANIES ﬁ

Number of employees and franchisees

The average number of employees per company remained stable at 7.

67% ©6/%
64,0%

88% of participating integrators are categorized as Microcompanies.

wn

) . .

'z 3.2% of surveyed companies are part of a franchise arrangement.

3

-

@)

@)

©

N 2021
18% 179, 19,8% 0 N m 2022

1% 1% 06%

Tto5 6to9 10 to 50 More than 50

Nr of employees

Greener »
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Source: Greener, 2024.



PROFILE OF INTEGRATOR COMPANIES ﬁ

Business areas/activities that are totally or partially outsourced*

7 Installation and Accounting/Finance are the services that are most

46% . . . :
45% frequently listed as being outsourced by PV integrators.
39%
7 66% of integrator companies that outsource
the installation of PV systems have fewer
27% 27%
than 5 employees.
9%
5%
3% 2%
] —
Installation Accounting / Projects / Marketing Legal Commercial Human After-Sales Customer

Finance Engineering Resources Services Relationships

Z
o
-
<
o
o
L
-
=

Source: Greener, 2024. *Every integrator could choose more than one option of outsourced areas/activities. Greener 4
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NUMBER OF COMMERCIAL QUOTES CARRIED OUT ﬁ

Number of quotes provided to customers in 2023

The average monthly number of quotes showed a slight increase from the first to the second half of 2023.

The year 2023 ended with an average of 43 quotes per month, compared to an average of 32 quotes per month in the first half

of the year, which may indicate increasing demand from end customers for PV systems.

38%

% of integrators

Up to 50

Source: Greener, 2024.

15%

From 57 to 100

33%

7%

is the average number of quotes per month for

companies with less than 2 years of market activity.

is the average number of quotes per month of companies

that have been in business for more than 2 years.

7%

From 101 to 500 From 501 to

Total number of quotes

1000 More than 1000

Greener



<
9
-
<
o
o
LU
-
=

NUMBER OF PV SYSTEMS SOLD gﬁ

Number of sales completed in 2023

was the average sales conversion rate in the year 2023. In the first half of 2023, the

rate was 7%.

35%

is the average number of completed sales per month for companies with

less than 2 years of market activity

&
o
© is the average number of completed sales per month of companies that
(@)
)] . .
= have been in business for more than 2 years.
5 16%
3 13%
1% 12%
. 6% 6% I
Upto 10 1110 20 2110 30 3110 40 47 to 50 5110 100 More than 100

Total number of completed sales

Greener

Source: Greener, 2024.



SALES VOLUME ﬁ
Comparison of Capacity sold (kWp)

7 60% of integrators expected to sell more than 100

kWp in 2023, ie. at least 25 residential systems

31%
29% 29% (4kWp) sold per year. Actual sales figures/survey
% i 9
o 5% 5% 26 results showed that in fact 53% of integrators
O
b= sold more than 100 kWp.
o
L
= 18% 18%
Y
o) 16%
NS
" 12% m 2021
10% 10% m 2022
7% 7% m 2023
45%
I . 3% 292% 199 3%
0 05% ="
il * =l

Didn't complete any sales Up to 50kWp From 50 to T00kWp  From 100 to 500kWp From 500kWp to TMWp  From 1to 5 MWp From 5to 10 MWp More than TOMWp

Sales Volume
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Greener

Source: Greener, 2024. Note: Percentages may not add up to exactly 100% due to rounding of decimal places.



MOST FREQUENTLY SOLD SYSTEM SIZES U

By PV Integrators in 2023

46%

Residential and commercial sizes are the most frequently sold PV systems,
representing the majority of the power added in microgeneration.
38%
Commercial project sizes showed growth in 2023 compared to the drop in
residential sizes.
26%
19%
14% m 2023
10% 1% m 2022
8%
5%
2,8% 4/ 0
2% ° 17% 2%
6 05% 1% 1% 1% 04% 1% 1% 03%

% of integrators

=

=)

Upto 2kWp 2to 4 kWp 4to 8 kWp 8t012kWp ! 12to30kWp  30to 50kWp  50to 75kWp 1 7510 150 kWp 150 to 300 kWp 300 to 500 kWp 500 kWp to More than !

< i | | TMWp IMWp

o L e e e e e e e e e e L e e e e o o e e e e e e e el )

(O . 4 .

II-I_J Residential Commercial Large-Scale /

= Industrial Creener

Source: Greener, 2024.
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SOLAR FINANCING

Volume of sales with (bank) financing

530/ was the percentage of sales that benefited from some
o kind of bank financing in 2023.

There was an important recovery in the share of financing in sales of
photovoltaic systems in 2023 (53%) compared to 2022 (30%), but it was
still below the level of 2021 (57%).

Gradually, the first half of 2023 already showed a recovery in the use
of bank credit for financing, supporting 48% of sales. The beginning of
the reduction in interest rates in the second half of the year created
more favorable conditions for the use of credit, resulting in the year

ending with 53% of sales relying on bank financing.

Source: Greener, 2024.

i

Percentage of sales with (bank) financing

57%

53%

30%

2021 2022 2023

Greener



SOLAR FINANCING ﬁ

Average % of bank-financed sales

7 The year 2023 closed with an average of 41% of bank financed sales, a slight increase compared to the first half of

2023, which showed an average of 38%.

m With bank financing = Without bank financing

- -~

How to read the graphic

PV Integrators which sold up to
10 PV systems during 2023

reported a percentage of 31% of

General
Average
41% while integrators who sold more

than 100 systems declared that

sales financed with bank credit,
| 53% were through bank financing.

Upto10sales 11-20sales 21-30sales 31-40 sales 41-50 sales 51-100 sales More than 100 .
sales  TTmmmmmmmmeoeeeoeeeoeeoeoooooooeT

Source: Greener, 2024. Gl‘eener 77
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SOLAR FINANCING gﬁ

Banks/financing lines used tp complete credit-financed sales*

53% 7 49 financial institutions were cited in the survey,

compared to the 58 mentioned in 2022.

| BNDES |
0% . C__ _Ffoo )
> 8% e

24% 299, ( Unicred )

Click here to access the
full list of banks

14% . 13%
° %
10 -
6%
. 3% 20%
B = =
BNB BTG

17%

BV Banco do Santander  Sicredi Sicoob Solfacil  Bradesco Losango Caixa [tau Cresol Pronaf Others
Brasil Pactual Econdmica
Federal

* Responses indicate the pulverization of financial agents in the solar PV market and do not represent market share. They show the percentage of companies that
completed at least one credit-financed sale through any specific bank. One single company might have completed different project sales using different banks/products.

Source: Greener, 2024. Greener 78
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https://www.greener.com.br/linhas-de-financiamentos-2s2023/

SALES CHANNELS ﬁ

The sales channels that generated most sales*

7 Although it is still the main sales channel, referrals from satisfied customers showed a

20 drop compared to previous years, while commercial visits and (to a lesser extent) social = 2020
%
networks increased in importance. w2021
m 2022
549 55% m 2023
44%

Prospecting via WhatsApp

29%

Groups through WhatsApp

22% 21% 22%

18% 17% 19%

O/ 0] [o)
—--- ES——  p——— | ° ° ° [

References from Commercial sales visits Social Media (Facebook,  Online Advertising Advertising in printed Others
satisfied customers Instagram, Lmkedm (Google Ads) media (newspapers,
sites, etc.) magazines, etc.)
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Source: Greener, 2024. *Each integrator chose two sales channels. Greener [
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SALES EXPECTATIONS

Completed sales in 2023 and expectations for 2024

i

7 Sales expectations for 2024 are optimistic compared to actual sales levels in 2023. The current scenario of a reduction in the

Selic rate and, consequently, the interest rate for financing, combined with the fall in equipment prices, may be factors that

influenced a higher sales expectations for 2024.

25%

8%

4,5%

Didn't complete any
sales

Up to 50kWp

Source: Greener, 2024.

39%

29%
18% 19%
15%
I I ]

From 50 to 100 kWp From 100 to 500 kWp  From 500 kWp
to TMWp

Ranges of PV capacity

12%

7%

From 1to 5 MWp

B Completed Sales 2023
m Expected Sales for 2024

2% 2% 26% 3%

From 5to T0 MWp  More than 10 MWp

Greener =



u FEMALE PRESENCE ﬁ

PV Integration Market

7 2023 saw a drop of 4 percentage points in
female participation in the PV integration

market.

7 Around 35% of integrating companies do
not have female employees.

General
Average

21.5%

7 3.3% of integrating companies have more

women than men in their workforce.

2020 2021 2022 2023

m Women mMen
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Source: Greener, 2024. Greener 81



FEMALE PRESENCE g%%

Business Areas with Highest Female Participation Rates

7 There was a drop in the participation of women in the commercial area in 2023, whereas

there was an increase in female occupation of company management positions.

55%
53% 53%
48% 7 Administrative, financial and HR areas continue to be the areas with the highest proportion of
women in integrating companies.
m 2020
m 2021
30% m 2022
m 2023
20% Technical positions

:
11% ,12% |
% % 7% s 5% 7% : 7% 7% 7% :
B smcH NEEE Szzz

. . [ ] D

Administrative/ Comercial Marketing Management Projects/Engineering Assembly/Installation

Finance/HR
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Source: Greener, 2024. Greener 82



CHALLENGES ENCOUNTERED ﬁ

Main challenges faced in relation to energy distributors in 2023*

Deadlines and rejections during
grid access request phase
nds durng ate mepectors TN -
demands during site inspections ?

25% of all occurrences took place in Sao Paulo state,
Difficulties getting in touch with

distributor/customer service

37% followed by 10% in Minas Gerais.

Erroneous calculations of energy
credits

32%

For around half of the integrators, the biggest challenges in
Allegations of power flow

: ! 22% relation to energy distributors are the deadlines.
Inversion

Double counting of availability

0O,
cost 15%

Z
o
-
<
o
o
L
-
=

Source: Greener, 2024. *Each PV Integrator chose 2 specific challenges. G reener s:
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CHALLENGES ENCOUNTERED

Main challenges overall faced by PV integrators in 2023*

Unjustifiably low prices offered by competitors ||| GGG -
Obtaining credit approvals by banks || NG -
High interest rates ||| GG -0
High level of competition [ GG 22
Prospecting for clients [ NG 272

i

Unjustifiably low prices offered by the competition

Understanding new regulations and their impact ||| NGNNEG 158%

Deadlines set by energy distributors [N 18%

was the challenge most cited by integrators in 2023.

Obtaining credit approval by banks and high interest rates

Price of PV equipment 15%

were cited as the main challenges faced in 2023 by more than

Poor logistics of equipment distributors 14% half of the integrators.

Source: Greener, 2024. *Each PV Integrator could choose 3 challenges.

Greener =



TRENDING TOPICS gﬁ

Power Flow Inversion

7 In Brazil, 20% of integrators who made at least one sale

faced claims of flow reversal in the connection budget.

0%
. 7 Minas Gerais, Alagoas and Rio Grande do Sul were the states
which, percentage-wise, showed the highest incidence of
17% -y allegations of power flow inversion by electricity distributors.
8%

__________________________________________________________________________

/ How to read the map \

The percentages for each state represent the percentage of

integrators who have faced problems with flow reversals. For

example: In 2023, 63 per cent of integrators in Minas Gerais

. 139 who made at least one sale faced problems with flow

. reversals. !

S~ -
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Source: Greener, 2024. Greener 85



TRENDING TOPICS gg]

Power Flow Inversion

% of Integrators and respective number
of cases of power flow inversion

44% of the cases of power flow inversion reported
by the integrators who took part in the survey were

resolved. In Minas Gerais, this percentage is 27%.

Of those companies which reported power flow
inversion problems, the national average was 12

allegations, while in Minas Gerais this average was

double that number, totalling 24.

m Upto 5cases = 5-10 cases = More than 10 cases
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Source: Greener, 2024. Greener 86



<
o
-
<
o
o
LU
-
=

TRENDING TOPICS

Chargers for electric vehicles

Does your company work with sales or
installations of electric vehicle chargers?

Only Sales  only
4% Installations

6%

Sales and

Installations

31%

Source: Greener, 2024.

i

v Out of all PV Integrator survey respondents, 11% sold at

least 1 electric vehicle charger and 15% installed at least 1

electric charger in 2023.

How many sales/installations did you complete?

68%
59%

No sales /
installations

34%
28%
2% 3%
Upto b 5to 10

Number of sales

m Sales

Installations

2% 4%
[ |

More than 10

Greener



TRENDING TOPICS ﬁ

Hybrid Systems (Solar PV with batteries)

Of the 49% of integrators who offer hybrid systems, 25% have sold

Does your company offer hybrid systems
(Solar PV with batteries)?

at least one hybrid system, i.e. 12% of all integrators who responded

to the survey have sold at least one hybrid system with a battery.

Of the integrators who have sold a hybrid system, 95% have sold less

= No than 5 systems.

= Yes

Sao Paulo is the state with the highest nhumber of integrators who

have sold hybrid systems, representing 27% of the total sold in

Brazil. Minas Gerais comes second, with 12% of integrators.
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Source: Greener, 2024. Greener 88



TRENDING TOPICS gﬁ

Operations in the Open Energy Market (ACL)*

. ) 4 0/ H o .
Were you active 89% of integrators are not yet active in the open

on the Open energy market. The continuation of the market
Energgol\élg'l;ket n = No opening process from 2024 onwards could be an
= Yes opportunity to expand the range of activities to other
energy solutions.
68,0%

7 Representing retailers to attract open market
consumers was the focus of the integrator's activities

38 5% in this segment, followed by consulting work.

8,9% 8,4%
Representative of Consulting (Research into Asset Manager (O&M) Developer/or EPC Contractor

retail energy trader migration to the ACL)
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Source: Greener, 2024. *Integrators operating in the open energy market could choose more than one option for their operations Greener 89



TRENDING TOPICS ﬁ

Insurance hiring for the solar segment*

7 45% of integrators contracted some form of insurance for their solar
market activities in 2023. Insurance for the installation/PV system itself

55% was the most commonly chosen form of protection, by 22% of respondents.

Transport insurance

Equipment insurance

(72}
o
© Climate / weather insurance
o0
% Insurance against theft/robbery
- 22%
o
X
15%
7%
-
None Insurance for installation / Both construction and system Construction insurance Other

PV system insurance
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Source: Greener, 2024. *Every integrator could select only 1 option for type of insurance contracted. Greener 90




TRENDING TOPICS ﬁ

Replacement of inverters

More than 10 l 40% 7 In 2023, around 46% of PV integrators had to replace at least one inverter

in their installed PV systems.

51610 l 4.0% 7 The average number of replaced inverters was 3

per integrator.

Upto5 _ 37.8% 7 Integrators who have been in business
longer replaced more inverters in 2023

% of integrators

Number of replaced Inverters

compared to newer integrators.

Greener o
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Source: Greener, 2024.



TRENDING TOPICS ﬁ

Revenues from after-sales*

Does your business

generate revenue v After-sales customer contact as a source of

m NO
from after-sales? .

. Ves revenue proved to be a strategy widely adopted
by integrators in 2023, with module cleaning
being the most cited by integrators.

79,4%
66,8% 66,3% Insurance
Consulting
Electrical Installations

29,9%
15,9%
- 3‘6%
|
Cleaning System Maintenance System Expansion Performance Monitoring Consumption Monitoring Other
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Source: Greener, 2024. *Integrators which generated such revenue could choose more than one revenue option. Greener 92
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OTHER BUSINESS SEGMENTS ﬁ

Operations in other markets beyond solar photovoltaics*

Is your business active in any segment
other than solar PV energy?

TR R 7.
e RS R '

OV Securly | — 11 e T
o = Yes
Electric Mobilit
/ R 0. Electrical installations
o Construction
Heating o Engineering Services )
| AR OO o ) v There was a decrease in the number of
o Telecommunications
Courses/Training I ¢ integrators operating in other segments in
Trading Open Energy / January 2024 (59%) compared to January
Market | R e .
2023 (84%), indicating a market with more
Others . .
16,7% companies dedicated solely to solar PV.

Source: Greener, 2024. *Integrators which have operations in other markets could choose more than one answer. Greener 93



Greener
SUMMIT-24

KEY PLAYERS DISCUSSING THE
FUTURE OF ENERGY TOGETHER.

7th & 8th MAY ¢ Sao Paulo, SP

Scan the QR code and learn more



https://greenersummit.com.br/

u MOST REMEMBERED COMPANIES
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Brands related to DISTRIBUTION most remembered by PV Integrators

27. Solar Inove

-

1. Fotus Solar
BelEnergy

Aldo

Bluesun

FortLev Solar
SouEnergy

Ecori

Soollar Distribuidora
. PHB Solar

© N U WN

Q). Edeltec /

Source: Greener, 2024.

117. Genyx Solar
12. Intelbras

13. Helte

14. Amara NZero
15. WEG

16. GO Solar

17. Megacomm
18. SolMais

19. Cor Solar

20. Foco Solar

22. JNG Solar
23. Nexen

24. AVT Energy
25. Renovigi

26. Mazer Solar
27. Esfera Solar
28. Bold Energy
29. Serrana Solar

KSO. A.Dias Solar

i

/

Greener:s



u MOST REMEMBERED COMPANIES
Brands of PV MODULES most remembered by PV Integrators
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Source: Greener, 2024.

1

1

© 0N WN

. Canadian Solar
Sunova Solar
Jinko

JA Solar

DAH Solar
Trina Solar
Pulling Energy
Hanersun

. Honor Solar

0. TSUN

/

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

OSDA
Resun
Leapton
LONGI
Risen Solar
/NShine
Astronergy
BYD
Intelbras
Ulica

i

Greener:s



u MOST REMEMBERED COMPANIES
Brands of PV INVERTERS most remembered by PV Integrators
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Source: Greener, 2024.

1. Growatt

1

© O NG WN

Deye
Solis

SAJ
Solplanet
Sofar
Sungrow
Fronius

. WEG

0. Huawel

-

/

117. Hoymiles

12. PHB Solar

13. GoodWe

14. APSystems

15. Canadian Solar
16. Intelbras

17. Solar Edge

18. Livoltek

19. Enphase

20. BelEnergy

i

Greener:



u MOST REMEMBERED COMPANIES
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Brands of MOUNTING STRUCTURES most remembered by PV Integrators

Source: Greener, 2024.

1

1

© O NG WN

. Solar Group
Romagnole
CCM

FotoFix

2P Acessorios
SSM

Pratyc
BelEnergy

. NTC Somar

0. Fotus Solar

/

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

Spin

PHB Solar

|Z|

Perfil Solar
Intelbras

GDfix

Polimax Estruturas
GF2

Sou Energy
Angulo

i

Greener:s



u MOST REMEMBERED COMPANIES
Brands of ELECTRICAL PROTECTION most remembered by PV Integrators
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1. Clamper
Proauto
WEG
Schneider
Steck
Soprano
Siemens
Embrastec
. ABB

10. JNG Solar

© O NG WN

/

Source: Greener, 2024.

17. Tramontina
12. Beny

13. PHB Solar
14. Brum

15. Merz Dehn
16. GE

17. Intelbras
18. Chint

19. Sibratec
20. Elgin

i

Greener»



u MOST REMEMBERED COMPANIES
Brands of BATTERIES most remembered by PV Integrators
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-

1. Moura

Source: Greener, 2024.

1

© O NG WN

Freedom
Unipower
Deye
Huawel
BYD
Dyness
Growatt

. PHB Solar
0. WEG

/

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

Solar Edge
Intelbras
GoodWe
Fulguris

Elgin

Enphase
Bosch

SAJ

SolaX Power
Energy Source

*Stationary batteries Applied in hybrid photovoltaic systems (PV System + Batteries).

i

Greenerw
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PRICING RELATIONSHIPS @

Price of Kits + Price of Services = PV System Price

7 The average price of the PV system by size category is

Price of
Integration

obtained by analyzing the prices provided by thousands of

integrators who respond to the DG Surveys that are carried

out every six months by Greener. SEIVICES

PV System

7 The average price of PV kits is obtained through price

. . _ o Price —
mapping and research with equipment distributors.

7 The average price of the integration service is the Price of

PV Kit*

difference between the price of the PV system and the

price of the PV kit, and represents the integrator's service

charge.

- *Kit is composed of: PV Modules + Inverters + Mounting System + Cables
and Connectors + Protection System

Source: Greener, 2023. The relative size of boxes in the diagram is purely illustrative, and doesn't show actual proportions of the components. Greenermz




PRICES OF PV SYSTEMS

7 On average, prices for end customers of micro-DG systems fell by 30% in January 2024 compared to one year previously,

RS 7,0 . S . : o . . . L
with the reduction in PV module prices being the main influencing factor. Larger mini-DG PV systems decreased in price by
RS 6.0 an average 24%.
RS 5,0
RS 4,0
o
=
~
R4
@ R$30
RS20
RS 1,0
a 75kW 150kW 300kW 500kW TMW 3MW 5MW
oKWp | 4kWp | 8kWp | 12kWp  30KWp = 50kWp = 75kWp P P 300kw P 500kw P P P P
und ground ground ground ground ground ground
mjan/22 635 516 4,66 4,52 431 4,10 4,09 4,57 3,89 4,34 3,86 4,40 387 431 3,89 435 3,96 4,25 3,83 4,18
mjun/22 599 4,88 4,35 416 393 3,88 4,00 4,45 3,69 4,07 3,63 4,14 374 413 382 427 3,86 415 3,68 3,98
mjan/23 542 4,39 392 367 3,36 3,73 3,84 4,38 3,54 3,85 347 4,00 3,56 4,04 371 417 3,58 410 3,65 393
jun/23 4,48 3,68 3,26 3,02 2,81 2,84 3,03 3,64 2,94 3,48 294 343 3,05 3,60 2,92 3,44 2,91 3,49 2,84 3,36
mjan/24. 387 317 2,67 2,54 2,42 2,45 2,70 3,18 2,63 3,10 2,58 3,07 2,67 313 2,70 327 2,63 324 2,65 320
Residential Commercial Small Size Large Scale

Source: Greener, 2024. Greener103




PRICES OF PV KITS

7 PV Kit prices in January 2024 were 34% lower than in January 2023. In addition to the reduction in equipment costs,

the fall in retail prices was exacerbated by low market demand and the high volume of stock held by distributors,

especially in the first half of 2023.

R$4,00
R$3,00
R$2,00
o
=
e
= R$1,00
R -
> 2kWp 4kWp 8kWp 12kWp 30kWp 50kWp 75kWp 150kWp 300kWp 500kWp TMWp SMWp
Wjan/22 RS$3,90 RS$3,53 RS$3,56 RS$3,49 RS$3,21 RS$3,08 RS$3,27 RS$3,07 R$2,83 RS$3,09 R$2,95 R$2,50
Wjun/22 R$3,55 RS$3,21 R$3,03 R$S2,96 R$2,80 R$S2,84 R$2,78 RS$S2,54 R$2,58 R$S2,56 RS$S2,56 R$2,55
Wjan/23 RS3,09 RS2,86 RS2,66 R$S2,80 RS$2,58 RS2,54 RS$2,49 R$2,33 R$2,35 R$2,28 R$2,22 R$2,21
mjun/23 RS$2,47 R$S2,28 R$2,04 R$S2,15 R$2,01 RS1,96 R$1,82 R$S1,75 R$1,74 R$S1,73 R$1,72 RS1,68
Wjan/24 RS2,12 R$2,02 RS1,90 R$1,83 R$1,58 R$S1,68 R$S1,61 R$1,53 R$1,46 R$S1,46 R$1,45 RS1,45

Source: Greener, 2024. Greener104




PRICES OF INTEGRATION SERVICES

7 The average price of integration services for micro-DG fell by 22% in January 2024 compared to January of the

R$250 previous year. In mini DG (above 75 kWp), the average price of integration services also fell, but less steeply, by 10%
over the same period.
R$2,00
R$1,50
o
=
o>
o
R$1,00
R$0,50
R _

S 2kWp 4kWp 8kWp 12kWp 30kWp 50kWp 75kWp 150kWp 300kWp 500kWp TMWp 5MWp
mjan/22  R$245 R$1,63 R$1,10 R$1,03 R$1,10 R$1,02 R$0,82 R$0,81 R$1,03 R$0,77 R$094 R$1,32
mjun/22  R$244 R$1,67 R$1,32 R$1,20 R$1,13 R$1,04 R$1,22 R$1,15 R$1,05 R$1,18 R$1,26 R$1,13
mjan/23  R$233 R$1,53 R$1,26 R$0,87 R$0,78 R$1,19 R$1,35 R$1,21 R$1,12 R$1,28 R$1,49 R$1,44
mjun/23  R$2,01 R$1,40 R$1,22 R$0,87 R$0,80 R$0,88 R$1,21 R$1,19 R$1,20 R$1,32 R$1,20 R$1,16
mjan/24  RS$1,75 R$1,15 R$0,77 R$0,71 R$0,84 R$0,77 R$1,09 R$1,10 R$1,12 R$1,15 R$1.25 R$1,20

Source: Greener, 2024. G reener o




PRICE EVOLUTION OF PV SYSTEMS @

Residential System (4 kWp) in RS/Wp

7 The average price of a residential PV system in January 2024 fell by 28% compared to January of the
RS877 previous year and by 14% compared to June 2023. The average price of a 4 kWp residential PV system is
' now R$12,680.00, compared to RS17,560.00 in January 2023

RS7,74
7 The margin (%) available for integration services remained stable despite the fall in system prices

RS6,52
R516 R$S4,88

R$4,39

RS$S3,68

m RS3,17

jan/24

RS/Wp

jun/22  jan/23  jun/23

RS583 R$576
R$523
RS500 Reags Rea7e RS496  RS488
2,27
3,49

jan/20  jun/20  jan/21  jun/21  jan/22

jan/18  jun/18  jan/19  jun/19

jun/16  jan/17  jun/17
m Average Price of Integration
Greener s

m Average price of PV Kit

Source: Greener, 2024.




PRICE EVOLUTION OF PV SYSTEMS

Commercial PV System (50 kWp) in RS/Wp

RS$7,00

RS$S6,06

RS4,80

RS/Wp

jun/16  jan/17  jun/17

Source: Greener, 2024.

R$4,39

jan/18

&

7 The average price of a commercial PV system in January 2024 fell by 34% compared to January

2023 and by 13.7% compared to June 2023. The most recent average price of a 50 kWp
commercial PV system is R§122,500 compared to R$186,500 in January 2023.

7 The margin (%) available for integration services remained stable despite the fall in system prices.

R$4,41

RS3,66

RS4,05

jun/18  jan/19  jun/19

B Average Price of PV Kit

RS3,62

jan/20

jun/20  jan/21  jun/21

m Average Price of Integration

R$4,10

jan/22

RS$3,88

RS3,73

jun/22

jan/23

RS2,84
RS$2,45

0,77

1,68

jun/23  jan/24

Greener -



PRICE EVOLUTION OF PV SYSTEMS @

Large-Scale Rooftop Industrial PV System (1 MWp) in RS/Wp

7 The average price of an industrial PV system in January 2024 fell by 27% compared to
January 2023 and by 8% compared to June 2023. The average price of a T MWp residential PV
system is R$3,700,000 compared to R$2,700,000 in January 2023.

RS414 Rs400
: R$3,89
RS378  Re362 RS340 R$356 RS$364 389 R$382  R$371
RS2,70

m R$326 RS3,28 0.94
‘%%{ |I!l ||!l . Il%l

jun/16  jan/17  jun/17 jan/18 jun/18 jan/19 jun/19 jan/20 jun/20 jan/21  jun/21 jan/22  jun/22 jan/23  jun/23  jan/24

R$S2,92

W Average Price of PV Kit ~ m Average Price of Integration

Source: Greener, 2024. Greener 108




AVERAGE PAYBACK PERIOD PER STATE

Assumptions

7 DG Il scenarios were analyzed from January 2023 to January 2024, considering only changes in construction time,

start of operation, energy tariff adjustments and equipment prices.

7 The payback period is calculated for the 4 kWp, 50 kWp and 300 kWp sizes with the following assumptions:

Cost of the PV
January/2023 of 4.39 RS$/Wp, in
June/2023 of 3.68 RS/Wp and in
January/2024 of 3.17 RS$/Wp. The

calculation takes into account average

system in

productivity, energy tariffs*, a PR of

75% and a simultaneity factor of 30%.

*Three-phase consumer

4 kWp (Low Voltage) 50 kWp (Low Voltage)
the '

Cost of system

January/2023 of 373 RS/Wp, in
June/2023 of 2.84 RS/Wp and in
January/2024 of 2.45 R$/Wp. The
calculation takes into account average
productivity, energy tariffs*, a PR of

75% and a simultaneity factor of 70%.

* Three-phase consumer

300 kWp* (Medlum Voltage)
the

Cost of system in
January/2023 of 3.47 RS/Wp, in
June/2023 of 2.94 RS/Wp and in
January/2024 of 2.58 R$/Wp. The
calculation takes into account average
productivity, energy tariffs, a PR of 75%
and a simultaneity factor of 50%.

*PV Capacity lower than Contracted Demand.

Customer doesn't pay TUSDg.

Greener



AVERAGE PAYBACK PERIOD PER STATE (in years) @

Residential (4 kWp) — Low Voltage

DG Il in January 2023 DG Il in June 2023 DG Il in January 2024
3.5 4.4 6.8 2.8 3.8 5.7 2.6 3.3 5.1
Min. I Max. Min. I Max. Min. I Max.

Average Average Average

7 Improvement in the return on investment, with a 25% reduction in the payback period when comparing Jan/2024 to Jan/2023, with the

drop in required CAPEX the main factor for this variation. Reduction of 13% in the half year between Jan/2024 and Jun/2023.

*Values different from the DG Report launched in September 2023 due to some changes in the assumptions that were simulated. G ree N e ro



AVERAGE PAYBACK PERIOD PER STATE (in years) @

Commercial (50 kWp) — Low Voltage

DG Il in January 2023 DG Il in June 2023 DG Il in January 2024
2.8 3.4 4.9 2.2 2.7 3.8 2.0 2.5 3.3
Min. I Max. Min. I Max. Min. I Max.

Average Average Average

7 Improvement in the return on investment, with a 26% reduction in the payback period when comparing Jan/2024 to Jan/2023, with the

drop in required CAPEX the main factor for this variation. Reduction of 7% in the half year between Jan/2024 and Jun/2023.

*Values different from the DG Report launched in September 2023 due to some changes in the assumptions that were simulated. G reener



05 .
I AVERAGE PAYBACK PERIOD PER STATE (in years) @

Commercial (300 kWp) — Medium Voltage

DG Il in January 2023 DG Il in June 2023 DG Il in January 2024
4.1 5.1 6.5 3.4 4.4 5.7 3.2 3.9 5.0
Min. I Max. Min. I Max. Min. I Max.

Average Average Average

7 Improvement in the return on investment, with a 24% reduction in the payback period when comparing Jan/2024 to Jan/2023, with the

drop in required CAPEX the main factor for this variation. Reduction of 11% in the half year between Jan/2024 and Jun/2023.

*Values different from the DG Report launched in September 2023 due to some changes in the assumptions that were simulated G ree N e rio
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DG ENERGY CONSUMPTION




EVOLUTION OF DISTRIBUTED GENERATION (i

Accession of Consumers and Receipt of Energy Credits (in thousands)

Brazil reached more than 2 million connected PV systems in 2023.

Aside from self-generating consumers, just over 1 million consumer 2,460

units benefit from remotely generated energy credits.

The number of new PV systems installed in 2023 (665,000) 1,280
was 16% less than the number added in 2022 (795,000).

630

m UCs* Receiving Energy Credits
m Installed PV Systems

s

=)

-

a.

=

@

-4 100

®)

0 .

5 2014 2015 2016 2017 2018 2019 2020 20217 2022 2023
i

&

8 UCs: consumer units Greener 114

Source: ANEEL, 2024; Greener, 2024.



EVOLUTION OF DISTRIBUTED GENERATION (s

Additional Capacity (MW) delivered to consumers each half-year 2022: 2023:
8.26 GW 8.02 GW
4785 4910

3,110

Total cumulative generating capacity up to Dec/2023,
of which 8.0 GW were connected in 2023.
3,480
Drop in added capacity in 2023 compared to 2022, 2.730
accentuated in the second half of the year, reflecting a
decrease in sales of PV systems started in TH/2023. 1,980
1,405 1,981
1,036
592
283
S
1 2 2 13 25 39 54 — -
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CONSUMPTION PROFILE OF DG (a

Share (%) of added generating capacity by year and type of consumer

m Commercial Others mIndustrial = Residential = Rural

Residential customers saw a
decrease in their share of
added PV capacity of 9
percentage points (p.p.), while

commercial customers

59, enjoyed an increase in their
(o]

relative share of 6 p.p. over the

course of 2023 compared to
2022.
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H CONSUMPTION PROFILE OF DG (a

Absolute Capacity (MW) added per year by each consumer type

In absolute numbers, the residential customer category registered a 4,652

drop in added capacity of approximately 20% between 2022 and

2023, while the other categories showed continued growth. The 3,767
% credit crunch and persistently high interest rates were factors that
i contributed to this slowdown.
o 2,287
©
O
O
)
-
o
o
= 638 605
o 438
7]
= 193 143 261 122
Q 17 38
o
>
8 2019 2020 2021 2022 2023
L
= m Commercial mResidential ®mRural ®Industrial Others
o)
a Source: ANEEL, 2024; Greener, 2024. Creener -



DG PER STATE IN 2023 (e

Additional Capacity (MW) and estimated investment per State

Additional Capacity in 2023 (MW)

Additional Estimated
State Capacity Investment
13 (MW) (R$ Bilions)
SP 1,241 4.1
65 MG 941 3.1
PR 693 2.3
23 ‘
95 RS 622 2.0
MT 536 1.8
% BA 434 1.4
E With 2.7 GW of newly installed GO 362 19
capacity during 2023, the Southeast
2 pactly g MS 346 11
% leads the regions, with investments of
;’ around R$9 billion, driven by the states A S 10
)
pe of Sao Paulo and Minas Gerais. RJ 310 1.0
&
=3 Source: EPE, 2024 (Adapted): ANEEL, 2024 (Adapted); Greener, 2024. Greener :



EVOLUTION OF MINI DG )

Evolution of Capacity (MW) of mini DG power plants (> 75 kW)

Mini-generation accounts for 20% of installed DG power and added
1.56 GW to the grid in 2023, a 36% increase on 2022, driven by the

commercial sector.

= Minigeneration

mm Added Capacity each year [MW]

— Cumulative Capacity (MW)
: ° © - N . .
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MINI DG PER STATE UP TO 2023 Uk

Cumulative Capacity (MW) of mini DG power plants (> 75 kW)

o Cumulative Capacity per State (MW)
10 most accessed energy distributors (MW)

70
60 72
cPrLPAULISTA [ 225 - 129
37 ™~ 36
ENERGISAMS [ 217 ~ 25
66
198
cELEsC [ 210 rog)
S cespis [ 1os
230
s EQUATORIALGO | 191 N 64
. . L : N
% ENEL CE - 161 The States of Minas Gerais, Mato ) ‘_ 177
(& G = e ‘
rosso and Sao Paulo have amassed 219

> RGESUL | 150 ‘
e 43% of the total installed capacity of 197
Z
- mini DG.
O
(= Source: ANEEL, 2024 (Adapted); Greener, 2024. Gree®ﬁer120



Greener ) 4 4
Research Report

Remote DG

How did the Remote DG market GERAGAO

DISTRIBUIDA

develop in 20237 | o

New Report already available!

DOWNLOAD IT NOW!

121


https://www.greener.com.br/estudos/executive-summary-remote-distributed-generation-study-2023/

INFLUENCE AND PENETRATION OF DG M7 PePenereter Uk
Up to December 2023 0,8%

. 0,6% _3,3%
The Penetration Map represents the — 0,9%

8%
number of consumer units (UCs) with
PV systems in relation to the total

number of UCs in Brazil.

The Influence Map represents the

number of UCs that benefit from DG ‘ ll

remotely (credits) OR with an on-site

pa

o : . :

= PV system installed in relation to the

= total number of UCs. Average
7 Penetration
@)

(&)

>

o

E A All consumer units are taken into consideration, A

= without any filter for the potential market for DG. verage

w Influence

o

o

Greener -

Source: ANEEL, 2024 (Adapted); Greener, 2024.



INFLUENCE OF DG PER STATE (a

Up to December 2023

Mato Grosso do Sul , . _ _
MS stands out as the state with the greatest DG influence. One of the main reasons is

the higher electricity price, which results in one of the shortest payback periods for
PV investments. MS has a payback period of 2.9 years for residential systems,

compared to the Brazilian average of 3.3 years. In addition, due to the Confaz

Agreement, there is ICMS compensation for the TUSD and TE tariff components, which

also helps to boost solar energy in the state.

Minas Gerais

MG is the state with the biggest difference between the penetration of DG,
which only considers consumer units with installed PV systems, and the
1,7%

influence of DG, which also considers units receiving credits remotely. The state

is the leader in sharing credits between consumer units, reflecting the progress

of the shared generation model.
Penetration of DG Influence of DG
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AVERAGE SIZE OF PV SYSTEMS IN DG €

Microgeneration

The average system size shows a pattern of growth in all categories over the years. The significant reduction in kit prices

in recent years and the maturity of the market are factors that contribute to the upward trend in the average system size

installed each year.

\ 4,7 5,4 63 6.2
3,8 41 3,7 '
2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
= Commercial ==|ndustrial -——Residential Rural
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Source: ANEEL, 2024 (Adapted); Greener, 2024. The dotted lines represent the trends for each customer type. Greener 124
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PROCESSES FOR DEACTIVATION AND DISPOSAL \‘V\
General Context

DISPOSAL DEACTIVATION

The process of discarding one or more materials from a
solar photovoltaic plant, which can be sent to a variety of
destinations, from disposal in landfill sites, appropriate
disposal to specialized disposal companies, or even
conscious sustainable disposal with recycling companies.
In some cases, the latter allows for the retrofitting of the

inputs that make up the modules, for example.

This process doesn’'t only occur after a plant has been
decommissioned. Materials can be damaged and become
unfit for use during the natural process of the value chain,

be it transport, assembly or maintenance of the plant.

Deactivation usually takes place after the end of the
useful life of a solar photovoltaic plant. It basically
consists of the process of removing a photovoltaic system
and its entire structure, as well as remediating the land with
the possible stabilization and revegetation of the site. This
procedure includes the disposal of materials on a large

scale.

Because the plants have only recently started operating
here, IRENA (International Renewable Energy Agency)
estimates that over the next three decades around 550,000

tonnes of modules will have to be disposed of in Brazil.

GCreener =



7
OVERVIEW IN BRAZIL AND WORLDWIDE \'V\

The European Union has a regulation in this regard, called the "Waste Electrical and Electronic Equipment
(WEEE) Regulations".

|

|

|

|

|

|

: European countries also have their individual regulations, such as Germany's Electrical and Electronic
: Equipment Act (ElectroG), which requires the collection and recycling of electrical and electronic equipment.
|

|

|

|

|

|

The photovoltaic industry has set up PV CYCLE, a voluntary programme to recycle photovoltaic modules and
other types of electrical and electronic waste.

Although Brazil does not yet have legislation to deal with the end of the lifecycle of the components of a solar
photovoltaic plant, Law 12.305/2010 instituted the National Solid Waste Policy (PNRS). It requires the public
and private sectors to manage solid waste in order to prevent these materials from being disposed of
incorrectly in rubbish dumps, and provides incentives for selective collection and recycling;

Talks are currently underway to discuss with the market the regulation of reverse logistics for solar panels
and battery storage, which is expected to be enacted in 2024. In addition, Bill 3.784/2023 was presented, with
the aim of including item "VII - PV Solar Panels" in Law 12.305/2010, which has been awaiting public hearings
since October 2023.
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\'%\
END OF EQUIPMENT LIFECYCLE

% as experienced by Integrators included in our Survey

7 PV Integrators were asked about the disposal procedures they adopted when PV equipment is damaged or broken.

No experience with damaged / broken
equipment

Returned to manufacturer

Returned to distributor

Partnership with local recycling
cooperative

Municipal rubbish collection

Contract with specialized disposal
company

Other

Source: Greener, 2024.

_ 41% 7 59% of responding integrators have already

I 20

had experience with damaged or broken

equipment.

I o

I o

7 38% of integrators dispose of the equipment
by returning it to the distributor or

manufacturer.

Looking for partnership for disposal

Kept in inventory
Stored without final desrination

Donated

Greener
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END OF EQUIPMENT LIFECYCLE

% as experienced by Integrators included in our Survey

How many PV Modules did you have to

dispose of during 2023?
69%
b 4
24%
I 3% 2% 2%
[ — [
None From1to 10 From 11 to 50 More than 50  Did not keep data
modules on this subject

Source: Greener, 2024.

\"%\

29% of PV integrators who took part in the
survey had to have at least 1 module discarded
during 2023.

In mid-2023, approximately 5.5% of integrators
had not carried out any data collection on this
subject. However, over the course of the year,
this percentage fell to 2.4%, indicating a possible
intensification of analyses by integrators during
the second half of 2023.

Greener
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END OF EQUIPMENT LIFECYCLE

% as experienced by PV Equipment Distributors included in our Survey

PV Equipment Distributors were asked about the disposal procedures
they adopted when PV equipment is damaged or broken. Compared to the data for the first half of 2023, there

was an increase of 17 p.p. in the option of having

Directed towards recycling companies _ 63% products sent to recycling companies. On the other

hand, the option to return damaged equipment to
Return to manufacturer - 219 manufacturers decreased by 21 p.p.

Outsourced to a specialized companies - 16% 25% of the companies interviewed, which return

equipment to the manufacturer, also said they
Partnerships with local recycling . 59, outsource the service to specialized companies.
cooperatives 0

Disposal in municipal rubbish durmp . 59, Only 1 PV distributor mentioned adopting ‘other"
(0}

procedures, namely storage for future disposal.

Others 5%

-
<
n
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Source: Greener, 2024. Respondents were allowed to select more than one option. Greener 130
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https://greenersummit.com.br/

Brazil demanded 17.5 GW of PV modules in 2023, down 1.7% from 2022. 66% of the
total nationalised volume, equivalent to 11.4 GW, was needed for the distributed

generation (DG) market, a reduction of 2 GW compared to 2022.

PV equipment prices fell by an average of 34% in 2023. The fall in the price of
polysilicon, driven by the expansion of global production capacity, added to the
appreciation of the Real against the US Dollar, directly influenced the reduction in local

PV module costs in 2023.

In the same vein, prices of PV systems for end customers fell by an average of 30% in
January 2024 compared to January 2023. In addition to the reduction in (imported)
equipment costs, distributors' high inventory levels also contributed to the fall in prices

for end consumers.

Even with the gradual payment of 15% of the TUSD Line B distribution charge in 2023,
remunerating the grid, PV systems showed a 25% improvement in payback times in
January 2024 compared to January 2023, with the reduction in CAPEX (prices of PV

systems) being the most significant reason.

Insights
and
conclusions




Thus, from the point of view of return on investment, PV systems remain attractive to
the end consumer for on-site PV generation systems, which account for 75% of
installed capacity. For remote generation projects, the negative impact on financial

attractiveness is greater.

On the other hand, the higher level of interest rates and high degree of risk
perception by financial agents contributed to a restriction in the credit markets,

especially in the first half of 2023.

Residential solar installations showed a drop in added capacity of approximately
20% in 2023 compared to 2022. This slowdown was attributed to the credit crunch
and high interest rates, which continued at high levels throughout the year, especially
during the first half of 2023. Even so, bank financing supported 53% of PV system
sales in 2023, and is an important means of making new solar PV developments

viable.

Insights
and
conclusions
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DISTRIBUTORS ¥

Get to know the companies sponsoring the research.

e N ( ~

Amara Nzero is a company with extensive experience in

sustainable energy, strongly committed to the Energy Transition.

We focus our activity on its main axes: decarbonisation,

dlTldl’ dnzero

= electrification and energy efficiency/digitisation.
Energy Transition Key Partner

sac(@amaranzero.com

\__ J
Access the Website
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https://app.amaranzero.com.br/?utm_source=mensuraestudosgreener&utm_medium=cta&utm_campaign=estudos+greener&utm_id=estudos+greener&utm_content=greener-amara
https://app.amaranzero.com.br/?utm_source=mensuraestudosgreener&utm_medium=cta&utm_campaign=estudos+greener&utm_id=estudos+greener&utm_content=greener-amara

PV MODULES ¥

Get to know the companies sponsoring the research.

4 N\ A
Founded in 2001, Canadian Solar operates as a global energy
| supplier, with commercial subsidiaries in 19 countries on 5
\ ‘ ’ ° continents. It is a leading global manufacturer of solar PV modules
—r CanadlanSOIar and provider of solar energy solutions, with more than 14,000
employees. With facilities in Canada, China, Brazil and more, it has a

high manufacturing capacity and has delivered more than 52 GW of

premium quality modules to customers in more than 150 countries

over the past 20 years.

rafael.normanton@csisolar.com
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Access the Website
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PV MODULES

%‘y

Get to know the companies sponsoring the research.

4 )

DYA\'solar

\__ J
Access the Website

marketing.latam@dahsolar.com

r

DAH Solar is a Chinese solar manufacturer actively exploring the
international market and has established a sales network in more
than 50 countries, with Brazil as one of its main markets. With a
projected production expansion of 12GW by 2024, it invests
continuously in R&D and already has more than 30 patents. The
intelligent solar module and the cloud performance monitoring

platform are DAH's highlights in the solar industry.

GCreener s
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INVERTERS

%9

Get to know the companies sponsoring the research.

4 )

GROWATT

info@ginverter.com

\__ J
Access the Website

r

Growatt is a leading global provider of distributed energy solutions
specialising in sustainable energy generation, storage and
consumption, as well as energy digitalisation. The company
designs, develops and manufactures photovoltaic inverters, energy
storage products, EV chargers, intelligent energy management
systems and more. Growatt is among the largest manufacturers in

the Brazilian photovoltaic market.
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TRACKERS

Get to know the companies sponsoring the research.
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4 )

valmont~f

SOLAR

comercial-solar@valmont.com

\__ J
Access the Website

7

Valmont Solar is a leading manufacturer of solar trackers. With its
Convert technology, the company began operations in Brazil in
2014, and has experience with more than 2.5GW of installed
capacity. In Centralized and Distributed Generation, Valmont Solar
supplies single-file trackers with the highest level of technology,

robust performance guarantees, competitive prices, and provides

high capacity factors in all PV plants it supplies.

Greener «
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DISTRIBUTORS

Get to know the companies sponsoring the research.

s

L

%TR

SOLAR

~

J

s

L

¢
RENQOVIGI

ENERGIA SOLAR

J

r

The MTR SOLAR Group is a multinational
company specialising in  the distribution and
manufacture of equipment and solutions for solar power
plants, and its focus is on meeting all the plant's project
specifications. To this end, the Group has companies in
its portfolio that specialise in the main needs of the
photovoltaic  market:  trackers, fixed structures,
electrocentre, skid, solar panels, inverters and integrated
plant management systems.

contato@mtrsolar.com.br

Access the Website

~

s

With more than 10 years of exclusive
dedication to the solar market, Renovigi is a benchmark
in the manufacture of photovoltaic systems with a
complete portfolio of its own products. It offers
solutions for the most diverse projects, combined with
the best technical and commercial conditions. In 2022, it
became part of the Intelbras Group, which has been
operating for almost 50 years. Joining forces has
strengthened our commitment to innovation and quality.

sac@renovigi.com.br

Access the Website

~

MTR SOLAR RENOVIGI

Greener
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DISTRIBUTORS

Get to know the companies sponsoring the research.
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SERRANA o
SOLAR

~
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r

With 15 years of company history, Serrana
Solar is one of the largest distributors of complete PV
kits in Brazil. With On and Off Grid Kits, Micro Inverters,
Solar Pump Drivers and Wallbox Vehicle Chargers, it
offers high efficiency energy generation products
together with exclusive commercial advantages. In
constant development, the company has been following
ISO 9001-certified quality processes since 2014.

serrana@serranaenergia.com.br

Access the Website

~\

s

Founded in 1961, WEG is a global electrical
and electronic equipment company, operating mainly in
the capital goods sector with solutions in electrical
machinery, automation and paints for various sectors.
WEG excels in innovation by constantly developing
solutions to meet the major trends in energy efficiency,
renewable energies and electric mobility.

Access the Website

Info-br@weg.net

~
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PV MODULES

Get to know the companies sponsoring the research.
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' ASTRONERGY

~

J

ASTRONERGY BEYONDSUN

s

L

¥,/ | Beyondsun

J

s

Astronergy is a Tier 1 intelligent photovoltaic
module manufacturing company, one of the first in
China to step into the photovoltaic field. Committed to
being the most competitive photovoltaic module supplier
worldwide, with a mission to create a sustainable, net-
zero carbon world with solar energy. Rated 7 times as a
"TOP Performer" by one of the world's largest testing
laboratories.

Access the Website

marketing.latam@astronergy.com

~

r

Beyondsun is a pioneer in the manufacture
of photovoltaic modules. The group is highly
experienced with more than 37 years of history and
more than 12 GW sold in more than 50 countries in the
last 15 years. It achieves an annual production of 2 GW
of solar cells and 5 GW of photovoltaic modules
including P-type and N-type TOPCon. Beyondsun's goal
is to bring clean energy to the whole world.

Access the Website

marketing@beyondsunpv.com

~\
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PV MODULES

Get to know the companies sponsoring the research.
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ERA SOLAR JA SOLAR

s

Era Group was founded in 1983 with four
business units where it has achieved high growth in
terms of assets, being listed on the Chinese stock
exchange, thus proving its bankability. The Solar Energy
unit explores renewable solutions in its production of
high quality and efficient photovoltaic modules, thus
showing high growth on the world stage.

Access the Website

eluan@era.com.cn

~\

s

JA Solar is one of the world's leading and
largest manufacturers of photovoltaic modules. It has
more than 1100 patents in the PV cell and module
segment, highly verticalised production (manufacturing
wafers, cells and modules), production capacity of 75
GW/year (by the end of 2023) and more than 120 GW
shipped capacity to date.

Access the Website

brazil@jasolar.com

~\
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PV MODULES

Get to know the companies sponsoring the research.
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Founded in 2000, LONGI is committed to
being the world's leading solar technology company,
with a focus on customer-driven value creation for a
whole-scenario energy transformation. Under its mission
of 'harnessing the best of solar energy to build a green
world', LONGI is dedicated to technological innovation
and rigorous research to offer the best solutions to
support global zero-carbon development.

daniela@longi.com

Access the Website

i SUNOVA SOLAR
(Pv Tech[37:E43

Founded in 2016, Sunova Solar is a
multinational provider of integrated system solutions
with a focus on R&D and manufacturing of globally
distributed solar products and the development of
photovoltaic plants.

info@sunova-solar.com

Access the Website

. J

Greener


https://www.longi.com/br/
https://www.longi.com/br/
https://www.resunsolar.com/
https://www.sunova-solar.com/index.html
https://www.sunova-solar.com/index.html
https://www.sunova-solar.com/index.html

-l
L
>
1]
-
o
L
>
—
7
&
I
7]
22
o
2]
Z
o
o
7

INVERTERS

Get to know the companies sponsoring the research.
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Hopewind (Shenzhen Hopewind Electric Co.,
Ltd, Stock Code: 603063) focuses on R&D,
manufacturing, sales and service of renewable energy
and electric transmission products, with the main
product lines of wind power generation, photovoltaic
generation products, energy storage products, power
quality control and electric drive products.

contato@hopewind.com

Access the Website

~
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@uqmiles

J

s

Hoymiles is a global Chinese supplier of
MLPE (Module Level Power Electronics) solutions,
specialising in module level inverters and storage
systems. With a vision of a clean and sustainable future,
our goal is to lead the smart energy industry through our
robust technology and to make energy affordable for
everyone!

debora.garcez@hoymiles.com

Access the Website

~
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Get to know the companies sponsoring the research.
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HYPDNTECH

ENERGIZING FUTURE

~

J

HYPONTECH

s

Hypontech is a leading technical innovation
company, specializing in distributed PV inverters and
smart energy management solutions. We are committed
to the R&D concept of 'quality in our DNA," securing over
100 patents and copyrights. Our product portfolio ranges
from 600W to T110KW, ensuring comprehensive
coverage in residential and commercial grid inverters,
energy storage systems, microinverters, and smart
energy management solutions.

info@hypon.com

Access the Website
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SOLAR

J

NANSEN SOLAR

s

Nansen Solar is a company that provides
technology and complete solutions in solar energy,
electrical energy measurement and infrastructure for
electric mobility. We are one of the most traditional
meter manufacturers in the world serving several
countries on the continent, being known in the market
not only for our 93-year tradition, but also for our culture
of innovation, with high performance, precision and
reliability products.

vendas.solar@nansensolar.com.br

Access the Website
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INVERTERS

Get to know the companies sponsoring the research.
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Established in 2005, Ginlong Solis (Stock
Code: 300763.S7) is one of the oldest as well as the 3rd
largest string inverter manufacturer in the world ¢ Solis
products have been used at high profile venues around
the world, including the Beijing 2022 Winter Olympics,
Shanghai Expo 2010, and the Eiffel Tower. & More than
40 models of solar inverters available in Brazil <
Technical support team in 6 regions in Brazil.

Access the Website

sales@ginlong.com
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MOUNTING STRUCTURES

Get to know the companies sponsoring the research.
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SOLAR GROUP

( )

Solar Group is the leading brand of roof
mounting structures in the photovoltaic sector. To offer
the highest quality, our products are made from 6063-T5
aluminium and stainless steel. Our products are
developed specifically for the characteristics of Brazilian
roofs and typical rooftiles/slabs and undergo rigorous
testing to guarantee quality and safety for our
customers.

Access the Website

contato@solargroup.com.br
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CABLES AND BATTERIES

Get to know the companies sponsoring the research.

(C< cLAMPER

We are a company specialising in the
development of Surge Protection Devices (SPD). We
offer solutions that protect electronic equipment from
damage caused by lightning and electrical surges. Our
purpose is to generate savings and sustainability, always
developing market-leading products to that end. With
over 30 years of history, innovation and protection, we
are constantly evolving, always offering solutions with
excellence and quality.

marketing@clamper.com.br

Access the Website
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SERVICES

Get to know the companies sponsoring the research.

( A

inter

solar

nnnnnnnnnnnnnnn iness | SOUTH AMERICA

\, J

INTERSOLAR

Intersolar is Latin America's largest trade fair

and convention for the solar sector, focussing on
photovoltaic generation and production and new solar

thermal technologies.

Access the Website

Mueller-russo@solarpromotion.com
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SOCIAL MEDIA

¥ Click on the icon to follow Greener on social media
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