
7 Nov 2019

A New RE Eco-system Under 
Feed-in Tariff (FiT) and RE Certificates Schemes

Ir Kin WK Leung
Head of Customer Business Development



1

Feed-in Tariff (FiT) Scheme

Prevailing 
Tariff$

$
FiT Payment



● From start of FiT Agreement throughout the project life of the RE 

Power System (REPS) or until 31 December 2033 (whichever is earlier)

FiT Rates in 2019
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Metering and Accounting

Payment/Charge Calculation of Energy (in kWh)

FiT Payment B x FiT Rate

Charges billed for consumption 
at Service Address

(A + B - C) x Prevailing Tariff

School Example Normal Month

Import from the Grid A = 2,000 kWh

PV System output (FiT) B = 500 kWh

Export to the Grid C = 0 kWh

Billed consumption A + B - C  = 2,500 kWh

Low-usage Month

A = 0 kWh

B = 500 kWh

C = 100 kWh

A + B - C = 400 kWh

PV System

RE Meter

B

A
C

A = Import from the GirdElectricity 
Account 
Meter

Circuits to loads at 
Service Address

Connected to 
the Grid

B = PV system output

C = Export to the Grid



● Environmental attributes (e.g. carbon emission 

reduction) associated with PV system output are 

sold to HK Electric under the FiT Scheme

● HK Electric will issue RE Certificates based on RE 

purchased under the FiT Scheme

Environmental Attributes
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● FiT Scheme participants shall not claim:

– the use of the sold electricity from the PV system; and

– the associated environmental benefits  (e.g. for deducting the GHG Protocol Scope 2 

emission by use of RE; for earning credit in green building certification)



● REC is a voluntary scheme available for

all HK Electric’s registered customers

● RE is either generated by HK Electric or purchased 

by HK Electric from customers successfully joined 

the Feed-in Tariff Scheme

● HK$0.5 per kWh (i.e. one unit of electricity) 

effective 1 January 2019 (a premium on top of 

normal electricity tariff rate)

● In general, RECs are sold in blocks of 100 kWh (i.e. 

minimum purchase of $50 for 100 kWh)

Key Features of RE Certificates (REC)
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Purposes of Purchasing REC

Sources: RE100; GHG Protocol Scope 2 Guidance; LEED v4 for Building Design & Construction

Achieve using 100% RE for 
business operation by a 
targeted year

Earn credit points for green 
building certification (e.g. LEED)

Show support to local RE 
development / improve CSR 
image

Offset greenhouse gas emissions 
from purchased/acquired 
electricity

http://there100.org/faqs
https://ghgprotocol.org/sites/default/files/standards/Scope%202%20Guidance_Final_0.pdf
https://www.usgbc.org/resources/leed-v4-building-design-and-construction-current-version
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A New Renewable Energy Eco-system
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What have been evolving?

Policy

Community 
Knowledge

Industry 
Knowhow

Technology

Life-cycle 
Management

RE 
Eco-system
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Policy



Source: “Study on the Feed-in Tariff Rates for Renewable Energy in Hong Kong Final Report” dated April 2018 to EMSD by Atkins

FiT Rates for Solar PV System
in Other Jurisdictions

Jurisdictions
Year of first 

launch
Type of 

Payment

At the year of first launch

Initial FiT rate 
per kWh

Residential 
Tariff per kWh

Ratio of Initial FiT rate 
to Residential Tariff

Germany 1991 Gross
EUR 0.085
(~HK$ 0.8)

EUR 0.094
~1

Australia 2010 Gross
AUD 0.6

(~HK$ 4.3)
AUD 0.2155

~3

Taiwan 2010 Gross
NTD 11.8

(~HK$ 2.9)
NTD 2.61

~4.5

UK 2010 Gross
GBP 0.427
(~HK$ 5.1)

GBP 0.1086
~4

Japan 2012 Gross
JPY 39

(~HK$ 3.8)
JPY 22.01

~2



Capacity of Solar PV system in Japan (2003-2016)
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Data source: IRENA
Image source: Feed-in tariff for solar power in selected places (Jan 2018), Research Office, LegCo Secretariat
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Response to FiT Scheme in HK

Sources: 
1. Press Releases LCQ21: Renewable energy (23 Oct 2019), LegCo
2. 2019 Policy Address – Policy Initiatives of Environment Bureau: Environmental Protection (28 Oct 2019)  LegCo EA Panel

Existing Scheme of Control Agreements
(2008/09-2018): 

~370 grid-connected customers’ RE power systems

FiT Scheme under the new Scheme of 
Control Agreement (Oct 2018-Oct 2019):

>5,300 FiT applications approved

https://www.info.gov.hk/gia/general/201910/23/P2019102300390.htm?fontSize=1
https://www.legco.gov.hk/yr19-20/english/panels/ea/papers/ea20191028cb1-31-3-e.pdf


Ratio of FiT Rate to Residential Tariff
First Launch vs Current

Source: “Study on the Feed-in Tariff Rates for Renewable Energy in Hong Kong Final Report” dated April 2018 to EMSD by Atkins



FiT Rates of Japan
(Financial Year 2013 – 2019)

Source: “Study on the Feed-in Tariff Rates for Renewable Energy in Hong Kong Final Report” dated April 2018 to EMSD by Atkins
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Community Knowledge



Participation in FiT Scheme
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Submit 

application 

form and 

technical 

information

1

Install REPS 

after obtaining 

HK Electric’s 

consent

2

HK Electric to 

connect REPS to 

power grid and 

install RE meter 

upon satisfactory 

site inspection

4

Perform system 

tests, submit 

results and other 

necessary 

information

3

Receive FiT 

payment based 

on metered 

system output

5

RE Meter

HK Electric’s 

Power Grid



Considerations (1/2)

17Image: Google Map

● Rooftop (village houses, private buildings), idle land

● Ownership - Owner or occupant

● Uses - Leisure purpose (BBQ, gardening, etc.)

Image: Google Map
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Considerations (2/2)

● Hong Kong lies at

– Latitude: 22°08' ~ 22°35' N

– Optimum orientation and tilt angle

● Glint and glare
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Quick Metrics for 
PV System in HK

For a Typical 1 kW Solar PV System (about 3 - 4 PV panels) (Note 1)

Footprint required ~ 7-10 m2 or 70-100 ft2

Annual electricity generation ~ 1,000 units

Construction cost ~ HK$30,000 - 50,000
(US$ 4,000 – 6,500)

Payback period ~ 6-10 years (Note 2)

Note:
1.  Actual figures will be subject to site conditions and design of the PV system

1.6 m

1 m

1 kW = 3-4 Panels

For a Typical 1 kW Solar PV System (about 3 - 4 PV panels) (Note 1)

Footprint required ~ 7-10 m2 or 70-100 ft2

Annual electricity generation ~ 1,000 units

Construction cost ~ HK$30,000 - 50,000
(US$ 4,000 – 6,500)

Payback period ~ 6-10 years (Note 2)

Note:
1.  Actual figures will be subject to site conditions and design of the PV system

For a Typical 1 kW Solar PV System (about 3 - 4 PV panels) (Note 1)

Footprint required ~ 7-10 m2 or 70-100 ft2

Annual electricity generation ~ 1,000 units

Construction cost ~ HK$30,000 - 50,000
(US$ 4,000 – 6,500)

Payback period ~ 6-10 years (Note 2)

Note:
1.  Actual figures will be subject to site conditions and design of the PV system

For a Typical 1 kW Solar PV System (about 3 - 4 PV panels) (Note 1)

Footprint required ~ 7-10 m2 or 70-100 ft2

Annual electricity generation ~ 1,000 units

Construction cost ~ HK$30,000 - 50,000
(US$ 4,000 – 6,500)

Payback period ~ 6-10 years (Note 2)

Note:
1.  Actual figures will be subject to site conditions and design of the PV system
2.  Based on a FiT rate at HK$5 per unit, operation & maintenance costs are assumed minimal
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Business Models



● PV system owner shall ensure REPS design, installation, operation and maintenance 

comply with all applicable laws, regulations, codes of practice, guidelines, safety and 

technical requirements including:

– Technical Guidelines on Grid Connection

of Renewable Energy Power System

– Registration of Generating Facility in

accordance with the Electricity Ordinance

– EMSD Guidance Notes for Solar

Photovoltaic (PV) System Installation

– Minor Works Control System

– HK Electric Technical & Interface

Requirements

Requirements on
Solar PV System
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● PV system owner shall engage qualified service provider (e.g. Registered Electrical 

Contractor) to design and install solar PV system

– RE installation contractors are published on EMSD website re.emsd.gov.hk (EMSD hotline: 

6395 2930)

Source: EMSD, HKSARG
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Industry Knowhow



Industry Knowhow
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● Warranty, degradation, etc.

Typical PV Panels
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Monocrystalline Polycrystalline Thin-Film (TF)

• Highest efficiency, ~20% 
or above

• High Cost

• ~11 kg/m2

• Energy PayBack Time 
(EPBT): ~ 3 years

• High efficiency, similar to 
monocrystalline cells

• High cost but lower than 
monocrystalline

• ~11 kg/m2

• Energy PayBack Time 
(EPBT): ~ 2 years

• Lower efficiency but 
improving (e.g. over 15% 
for CIGS

• Lowest Cost

• ~3 kg/m2, flexible model  
available for curved 
surface 

• Energy PayBack Time 
(EPBT): ~ 1.5 years
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Niche PV Panels
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PV Panel Inclination

Image: The American Institute of Architects

A

B

C
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Ocean Park
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PV Panel Orientation
South vs East-West
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Benefits of East-west PV Installation 
(1/2)

Lower system peak output 

 inverters can be over-panelled without any 

change to the inverter/balance of plant

 more energy output per inverter kW

Higher panel density

 higher yield per 

square feet
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Benefits of East-west PV Installation 
(2/2)

Lower mounting/supporting materials

 Lower cost
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Building/Structural Requirements
Wind Effect
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Benefits of East-west PV Installation 
(2/2)

Lower mounting/supporting materials

 Lower cost

More aerodynamic / lower wind load

 Less vulnerable to strong winds (e.g. 

during typhoon season)
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Flexible Thin-film PV Module
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Technology
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PV Technologies

Source; T.Ibn-Mohammed, S.C.L.Koh, I.M.Reaney, A.Acquaye, G.Schileo, K.B.Mustapha, R.Greenough. Perovskite solar cells: An integrated hybrid 
lifecycle assessment and review in comparison with other photovoltaic technologies. Volume 80, December 2017, Pages 1321-1344



Cell Efficiencies
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Source: NREL



3rd Generation Solar Cells
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● Organic

● Non-toxic

● Abundant

● Transparent

● Flexible

● Low cost

● High efficiency
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Declining PV Module Price

Source: IRENA Cost and Competitiveness Indicators (Rooftop Solar PV (Dec 2017), IRENA
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Average Total Installed Cost of 
Residential Solar PV Systems

Source: IRENA Cost and Competitiveness Indicators (Rooftop Solar PV (Dec 2017), IRENA
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Life-cycle Management



Source: End-of-Life Management Solar Photovoltaic Panels ((Jun 2016), IRENA

PV Panel Waste Projection
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Source: End-of-Life Management Solar Photovoltaic Panels ((Jun 2016), IRENA

Cumulative Waste Volumes of 
End-of-life PV panels in 2050
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Materials Used for Different PV Panel Technologies
(% of Total Panel Mass)
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Source: End-of-Life Management Solar Photovoltaic Panels ((Jun 2016), IRENA



Source: 
The Opportunities of Solar Panel 
Recycling, Greenmatch.co.uk

PV Panel Recycling



● At present, only the European Union (EU) has adopted PV-

specific waste regulations

● The EU started to promote sustainable PV life cycle 

management in 2000s

– Example: PV CYCLE initiative established in 2007 by 

leading PV manufacturers, which is fully financed by its 

member companies so that end-users can return 

member companies’ defective panels at over 300 

collection points around Europe

● EU Waste Electrical and Electronic Equipment (WEEE) 

Directive requires all producers supplying PV panels to the 

EU market (wherever they may be based) to finance the 

costs of collecting and recycling end-of-life PV panels 

● Most jurisdictions classify PV panels as general or 

industrial waste

PV Waste Management

Source: End-of-Life Management Solar Photovoltaic Panels ((Jun 2016), IRENA



● Positive market response to Hong Kong’s first-ever FiT Scheme

● FiT is a strong catalyst for local RE market development

● Regulatory shaping forces – FiT rate, training for practitioners

(and certification?), end-of-life arrangement

for retired systems, etc.

Concluding Remarks
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● Advent of technology 

will generate a brighter future



47

Thank You


