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Jamaica’s 
first  
Net Zero  
building

The Low Greenhouse Gas 
Emissions: Promoting Energy 
Efficiency & Renewable Energy 
Building in Jamaica (LGGE) project 
has delivered Jamaica and the 
Caribbean’s first Net Zero Energy 
Building (NZEB). 

The building is situated at The 
University of the West Indies 
(UWI), Mona, Jamaica campus. 
The project was conceptualized 
and submitted to the Global 
Environment Facility for funding 
by Professor Anthony Clayton 
and Professor Tara Dasgupta, and 
approved in 2011. 

The project was managed by  
Professors Clayton and Dasgupta 
(the Principal Investigators) un-
der the umbrella of the Institute 
of Sustainable Development 
(ISD). The technical assistance 
for the project was provided by 
the United Nations Environment 
Programme UNEP).

The NZEB is a pilot for Jamaica 
and the Caribbean to encour-
age construction of sustainable 
buildings and energy practices in 
national development planning 
in new builds and retrofitted 
construction.

The Jamaica model demon-
strates that far higher standards 
of energy efficiency and produc-
tivity are feasible in tropical and 
sub-tropical regions.
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WHAT IS A NET ZERO ENERGY BUILDING?
A Net Zero Energy Building also known as a Zero Net Energy (ZNE) 
building, is a building in which the total amount of energy used 
on an annual basis is roughly equal to the amount of renewable 
energy created on the site or at other renewable energy sources.
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The NZEB at UWI will generate 
enough on-site energy to equal or 
exceed the energy demand of the 
building. The building will then be 
certified by an international body as 
the first net zero energy building in 
the region.

This type of building does not 
increase the amount of greenhouse 
gases in the atmosphere.

The net zero energy building at UWI 
The UWI NZEB consists of an ad-
vanced prototype constructed as a 
demonstration of emerging and best 
practices in the built environment 
including energy efficiency, ideal 
building layout, window detailing, 
efficient lighting and cooling.

It also demonstrates:

• Renewable Energy – the use of solar 
(PV panels, air conditioning technol-
ogies, etc.). The NZEB will generate 
enough renewable energy onsite and 
possibly exceed its annual use

• Water Management – collection 
and reuse of rain and storm water for 
building operations.

• Environmental Design – overall 
design to build resilience to changing 
climatic conditions including hurri-
canes, storms, floods and drought as 
well as earthquake resistance.

The core design concept for the 
advanced prototype building is the 
combination of high levels of energy 

efficiency, the use of renewable en-
ergy sources, and sustainable climate 
adaptation methodologies. This in-
cludes the utilization of state of the art 
energy efficiency technologies in all 
systems and sub-systems, advanced 
renewable energy technologies, 
including thin-film polymer pho-
to-voltaics, best practices in all aspects 
of resource management, including 
water and waste management, and 
smart building technologies for de-
mand management.

PRE-CONSTRUCTION
A number of considerations were tak-
en into account before constructing 
the NZEB including:

• Space Requirements – area and 
space requirements were critically 
reviewed to ascertain real need and 
appropriateness to avoid over provi-
sion. The building design is however 
adaptable for subsequent uses.

• Durability – low maintenance costs 
in load-bearing structures were opti-
mized in terms of economic efficiency.

• Health/Comfort – the health and 
comfort of persons using the building 
were provided for in terms of natural 
ventilation and A/C where necessary.
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Site analysis (context, 
topography and climatic data)

•	 Retrofit existing poor buildings and give preference to 
brownfield sites over undeveloped green fields. 

•	 Assess the local context including the topography of the 
site. 

•	 Collect data on temperature, relative humidity, wind’s 
speed and direction, precipitations over at least one 
year and solar path and radiation. 

•	 Establish the bioclimatic chart for the location using 
data of temperature and relative humidity.

Building footprint

•	 Conform to the permitted ground coverage and should 
ideally cover not more than 60% of the plot.

101

102

130 Promote vehicle efficiency 

•	 Promote green transport by promoting the shift from 
fossil fuel dependent vehicles to hybrid and electric cars.

Here are 19 important strategies to be considered when 
designing, constructing and using green buildings:

Site analysis (context, topography and climatic data): 
• Retrofit existing poor buildings and give preference to brownfield 
sites over undeveloped green fields. 

• Assess the local context including the topography of the site. 

• Collect data on temperature, relative humidity, wind’s speed and 
direction, solar path and radiation, over at least one year.

1
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Building 
footprint:
Conform to 
the permitted 
ground coverage 
and should 
ideally cover not 
more than 60% 
of the plot.

Building orientation: 
Design the long axis of the building to be along East-West to minimize 
direct solar radiation penetration in the building and reduce heat gain. 
Always indicate the North direction in all plans.

Building orientation

 
•	 Design the long axis of the building to be along East-

West to minimize direct solar radiation penetration in 
the building and reduce heat gain. 

•	 Always indicate the North direction in all plans.

Building form / shape

•	 Design according to climatic zone. 
•	 For hot-humid region, use narrow plans to maximize 

natural light, cross-
ventilation and 
minimize heat gain

•	 For hot-arid regions, 
use compact forms 
with courtyards to 
retain cold air in the 
building and minimize 
heat gain. 

•	 Give preference to 
multi-story building to 
increase density and 
maximize resources.

103

104

Active Mobility 

•	 Street design should provide for pedestrians and cyclist 
lanes. 

•	 Cycling extends reach of public transport.

128

Promote the “shift” 

•	 Encourage modal shift from energy intensive modes 
(cars) to walking, cycling and using public transport. 
Make cycling and walking safe and attractive.

129
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Building form/shape: 
• Design according to climatic 
zone. For hot-humid region, use 
narrow plans to maximize natural 
light, cross-ventilation and mini-
mize heat gain. 

• For hot-arid regions, use compact 
forms with courtyards to retain 
cold air in the building and mini-
mize heat gain. 

• Give preference to multi-story 
building to increase density and 
maximize resources.

105

106

Allocation of spaces within 
the building

•	 Services e.g. toilets, staircases, lifts, lobbies, kitchens 
etc. to be located on the East and West facing walls 
to act as buffer zones against heat gain but benefiting 
from daylighting.

Openings

•	 Window sizing to be designed according to prevailing 
climatic conditions, and placement preferably on North 
and South walls; wall to windows ratio should not 
exceed 40%. 

•	 Gazing walls should be avoided, unless using special 
treated glass.

Urban Form Matters 

•	 Support mixed use, street life and walkability by 
designing compact blocks and buildings.

126

127 Walkability

•	 Favor pedestrian mobility by emphasizing on walking 
distances, mixed use and public transport.

Allocation of spaces within the building: 
Services e.g. toilets, staircases, lifts, lobbies, kitchens etc. to be located 
on the East and West facing walls to act as buffer zones against heat gain 
but benefiting from daylighting.



10

105

106

Allocation of spaces within 
the building

•	 Services e.g. toilets, staircases, lifts, lobbies, kitchens 
etc. to be located on the East and West facing walls 
to act as buffer zones against heat gain but benefiting 
from daylighting.

Openings

•	 Window sizing to be designed according to prevailing 
climatic conditions, and placement preferably on North 
and South walls; wall to windows ratio should not 
exceed 40%. 

•	 Gazing walls should be avoided, unless using special 
treated glass.

Urban Form Matters 

•	 Support mixed use, street life and walkability by 
designing compact blocks and buildings.

126

127 Walkability

•	 Favor pedestrian mobility by emphasizing on walking 
distances, mixed use and public transport.

6

7

Openings:
 • Window sizing to be designed according to prevailing climatic 
conditions, and placement preferably on North and South walls; wall 
to windows ratio should not exceed 40%. 

• Gazing walls should be avoided, unless using special treated glass.

Daylighting: 
Design buildings accord-
ing to climatic region, 
with openings on North 
and South walls, narrow 
plans to maximize day-
lighting, use clerestories 
& light shelves in deep 
spaces; staircases, toilets, 
& kitchens to be day-lit. 

• Window area should be 
at least one tenth of the 
floor area. 

Daylighting 

•	 Design buildings according to climatic region, with 
openings on North and South walls, narrow plans to 
maximize daylighting, use clerestories & light shelves in 
deep spaces; staircases, toilets, & kitchens to be day-lit. 

•	 Window area should be at least one tenth of the floor 
area. 

•	 The depth of the room should not exceed 2.5 times the  
window-head-height. 

Solar protection

•	 Use sun shading devices e.g. roof overhangs, vertical 
& horizontal shading elements, balconies, screens, & 
vegetation (green walls) to minimize heat gain.

107

108

Adequate density and 
compact design 

•	 High density neighborhoods that are enough to trigger 
economies of scale and ensure livability.

124

125 Connectivity

•	 Design street patterns and networks that connect the 
different parts of the city and eases access to goods 
and services.

• The depth of the room should not exceed 
2.5 times the height of the room. 
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Solar protection: 
Use sun shading 
devices e.g. roof 
overhangs, vertical 
& horizontal shading 
elements, balconies, 
screens, & vegetation 
(green walls) to mini-
mize heat gain.

Natural ventilation: 

Daylighting 

•	 Design buildings according to climatic region, with 
openings on North and South walls, narrow plans to 
maximize daylighting, use clerestories & light shelves in 
deep spaces; staircases, toilets, & kitchens to be day-lit. 

•	 Window area should be at least one tenth of the floor 
area. 

•	 The depth of the room should not exceed 2.5 times the  
window-head-height. 

Solar protection

•	 Use sun shading devices e.g. roof overhangs, vertical 
& horizontal shading elements, balconies, screens, & 
vegetation (green walls) to minimize heat gain.
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Adequate density and 
compact design 

•	 High density neighborhoods that are enough to trigger 
economies of scale and ensure livability.

124

125 Connectivity

•	 Design street patterns and networks that connect the 
different parts of the city and eases access to goods 
and services.

Natural ventilation

•	 Ensure that both cross and stack ventilation are 
provided by the openings. 

•	 Make use of roof vents and openings, thermal chimneys 
and clerestory windows. 

•	 Make use of insulation materials under the roof sheet 
and design ventilated roofs.

Cooling

•	 Integrate passive cooling systems by designing water 
bodies and features for evaporative cooling in hot and 
arid regions. 

•	 Ensure that buildings using air conditioning appliances 
are well insulated to limit heat gain and reduce energy 
demand.

109

110

123 Mixed social structure 

•	 Promote social integration and diversity.
•	 Encourage cosmopolitan values and the need to live 

together and avoid gated communities. 
•	 20 - 50% of residential space should be allocated to 

affordable housing.

• Ensure that both 
cross-and vertical 
ventilation are 
provided by the 
openings. 

• Make use of roof 
vents and openings, 
thermal chimneys 
and clerestory 
windows. 

• Make use of 
insulation materi-
als under the roof 
sheet and design 
ventilated roofs.
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Cooling: 
• Integrate passive cooling systems by designing water bodies and 
features for evaporative cooling in hot and arid regions. 

• Ensure that buildings using air conditioning appliances are well 
insulated to limit heat gain and reduce energy demand.

Building envelope  
and materials: 
• Always consider the car-
bon footprint content while 
choosing building materials. 

• Give preferences to locally 
available building material 
that are more appropriate 
with low energy content. 

Heating

•	 Suitable for highland regions where passive heat gains 
through direct solar radiations are welcome in the 
building during the cold seasons.

•	 Design passive solar heating strategies to ensure 
maximum sun penetration during cold seasons.

Building envelope and 
materials

•	 Always consider the carbon footprint content while 
choosing building materials. 

•	 Give preferences to locally available building material 
that are more appropriate with low energy content.

•	 Consider recyclable and re-usable materials with low 
toxic emissions.

•	 Give preference to envelops (wall and roofs) with low 
U-value or low heat transmittance properties.

111

112

121 Well balanced public spaces

•	 50% of spaces should be allocated to streets, roads, 
public spaces, gardens and parks (30% for streets, 15% 
open space).

Mixed land use

•	 Avoid zoning by combining economic, administrative 
and residential activities. 

•	 This reduces the need to travel and ensures the use of 
public space

122

• Consider recyclable and re-usable materials with low toxic emissions. 

• Give preference to envelops (wall and roofs) with low U-value or low 
heat transmittance properties.
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External finishes

•	 Make use of light-colored materials on external facades 
and roofs to reflect excessed solar radiation, while also 
incorporating green and living walls, vertical gardens 
provided with vegetation that grows on the facades.

Renewable energy

•	 Integrate solar energy (thermal and electricity) such 
as photovoltaic and solar water heaters; wind energy, 
biogas and other available renewable energy systems 
into the building design.

113

114

Neighborhood 
planning and design

External finishes

•	 Make use of light-colored materials on external facades 
and roofs to reflect excessed solar radiation, while also 
incorporating green and living walls, vertical gardens 
provided with vegetation that grows on the facades.

Renewable energy

•	 Integrate solar energy (thermal and electricity) such 
as photovoltaic and solar water heaters; wind energy, 
biogas and other available renewable energy systems 
into the building design.

113

114

Neighborhood 
planning and design
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12 External finishes: 
Make use of light-colored 
materials on external fa-
cades and roofs to reflect 
excessed solar radiation, 
while also incorporating 
green and living walls, 
vertical gardens provid-
ed with vegetation that 
grows on the facades.

Renewable energy: 
Integrate solar energy (thermal and electricity) such as photovoltaic and so-
lar water heaters; wind energy, biogas and other available renewable energy 
systems into the building design.
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Water 
conservation 
and efficiency: 
Design rainwater 
harvesting systems. 
Recycle grey water. 
Use water efficient 
appliances and wa-
ter-saving fixtures.

0 - 25 Sustainable design measure not considered

26 - 50 Sustainable design measure considered but not effective

51 - 75 Sustainable design measure considered and effective

76 - 100 Sustainable design measure considered and combined with 
secondary function / innovative

KEY

A radar chart to assess the sustainable 
performance of the building

Water conservation and 
efficiency

•	 Design rainwater harvesting systems. 
•	 Recycle grey water. 
•	 Use water efficient appliances and water-saving fixtures.

Drainage 

•	 Provide appropriate drainage technique to mitigate 
storm water run-off and facilitate replenishment of 
water table through rainwater infiltration.

115

116

Energy-efficient appliances and 
Energy demand management

•	 Incorporate energy saving appliances in the building design. 
•	 Make use of energy-saving bulbs, light level sensors, 

occupancy & motion sensors. 
•	 Encourage behavior change. 
•	 Ensure that energy demand management principles are 

given top priorities by the building occupants.

120
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Energy-efficient appliances and 
Energy demand management

•	 Incorporate energy saving appliances in the building design. 
•	 Make use of energy-saving bulbs, light level sensors, 

occupancy & motion sensors. 
•	 Encourage behavior change. 
•	 Ensure that energy demand management principles are 

given top priorities by the building occupants.

120

Drainage: 
Provide appropriate drainage technique to mitigate storm water run-off 
and facilitate replenishment of water table through rainwater infiltration.



15117 Sanitation 

•	 In the absence of municipal sewage system, design on-
site waste water treatment systems with production of 
biogas, compost and re-used of water for irrigation.

Solid waste management 

•	 Design provisions for waste separation with on-site 
sorting facilities. Introduce innovative systems that 
encourage the 3R actions: Reduce, Recycle and Reuse.

118

119 Landscaping 

•	 Design soft landscaping (greening site) with indigenous 
plants that require minimal irrigation and hard 
landscaping with paving materials that allow rainwater 
permeability. 

•	 Limit paved areas around the building to reduce heat 
island effects.

17
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Sanitation: 
In the absence of municipal sewage 
system, design on-site waste water 
treatment facilities with production 
of biogas, compost and re-used of 
water for irrigation.

Solid waste management: 
Design provisions for waste separation with on-site sorting facilities. 
Introduce innovative systems that encourage the 3R actions: 
Reduce, Recycle and Reuse.
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117 Sanitation 
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119 Landscaping 

•	 Design soft landscaping (greening site) with indigenous 
plants that require minimal irrigation and hard 
landscaping with paving materials that allow rainwater 
permeability. 

•	 Limit paved areas around the building to reduce heat 
island effects.18 Landscaping: 

Design soft landscaping (greening site) with indigenous plants 
that require minimal irrigation and hard landscaping with paving 
materials that allow rainwater permeability. Limit paved areas 
around the building to reduce heat island effects.
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76 - 100 Sustainable design measure considered and combined with 
secondary function / innovative

KEY

A radar chart to assess the sustainable 
performance of the building
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Energy-efficient appliances and 
Energy demand management

•	 Incorporate energy saving appliances in the building design. 
•	 Make use of energy-saving bulbs, light level sensors, 

occupancy & motion sensors. 
•	 Encourage behavior change. 
•	 Ensure that energy demand management principles are 

given top priorities by the building occupants.
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19 Energy-efficient appliances and  
Energy demand management: 
• Incorporate energy saving appliances in the building design. 

• Make use of energy-saving bulbs, light level sensors, occu-
pancy & motion sensors. 

• Encourage behavior change. 

• Ensure that energy demand management principles are 
given top priorities by the building occupants.
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teamMeet the

The Low Greenhouse Gas Emissions:  
Promoting Energy Efficiency & Renewable Energy 
Building in Jamaica (LGGE) project was imple-
mented by an eminent team of professionals.
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Professor Tara Dasgupta, C.D. 
Principal Investigator

Professor Tara Dasgupta, C.D., is Emeritus Professor of 
Chemistry in the Chemistry Department at the UWI Mona 
for close to 40 years. His renown as a scholar and research-
er has qualified him for mention in several biographical 
reference books such as Who’s Who in the World, Who’s Who 
in the Commonwealth, Dictionary of International Biogra-
phy, International Book of Honour, Men of Achievement 
and Personalities in the Caribbean. He is the President of 
the Caribbean Academy of Sciences (CAS) Jamaica Chapter 
and Fellow of CAS and of the Royal Society of Chemistry, 
London and Honorary Research Fellow of The UWI.

Professor Anthony Clayton, CD 
Principal Investigator

Professor Anthony Clayton is Professor of Caribbean Sus-
tainable Development at the University of the West Indies, 
Visiting Professor at the Centre for Environmental Strategy 
in the School of Engineering at the University of Surrey, 
Visiting Professor at the Institute for Studies of Science, 
Technology and Innovation in the School of Social and 
Political Studies at the University of Edinburgh, Adjunct 
Distinguished Professor of Sustainable Development in the 
Faculty of Business and Management, University of Technol-
ogy, and Fellow of both the Caribbean Academy of Science 
and the World Academy of Sciences.

teamMeet the

The spaces that are air conditioned are insulated from the 
direct rays of the sun by utility areas. 

PLUGS 

At least 50% of all 110 VAC outlets are controlled by an 
automatic control device that: 

■  Function on a scheduled basis using a time-of-day operated 
control device that turns receptacles off at specific programmed 
times. 

■  Utilize an occupant sensor that turn receptacles off within 30 
minutes of all occupants leaving a space. 

The NZEB lighting utilizes LED lights with: 

■  Occupancy sensors in bathrooms and store rooms 

■  Day lighting sensors in office, energy centre and meeting room 

■  Lighting Power Density (LPD) 4.98W/m2  

■  ASHRAE Standard 90.1 9.9W/m2  

Having minimized the building’s electrical loads, solar PV’s 
have been utilized to produce the necessary power to run 
the building and offset energy consumed form the utility grid. 
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The following persons comprised the primary team of the LGGE/NZEB Project:

Name Firm Area of Expertise Task Assigned

Christopher Lue Tya Design Project Management  Project Manager
  (Team Leader)

Bruce Lopez    Synergy Design Architecture Architecture –
Lorie-Ann McIntosh    Studio, Architecture  Design, Construction
 Ltd  Documents & Work
   Drawings

Stuart Sykes SGS Engineers  Civil/Structural Civil/Structural
Lise Walters  Engineering Engineering Design

Earle Spencer  Earle W. Spencer  Land Surveying All Land Surveying
 & Co Ltd  Services

Kelvin Kerr  Davidson & Hanna  Quantity Surveying  Pre & Post Contract
   Quantity Surveying
   Services

Stanley Sutherland  EMPRO Engineering Electrical Electrical Engineer:
 Service Ltd. Engineering Lead

Louise Fletcher  Planning &  Mechanical Mechanical
 Fletcher Ltd Engineering Engineer

Donald Mullings  M & M Jamaica Ltd  Construction NZEB Prototype
  Contractor Construction

Kevin Rodriguez, P.E Ingenium-SPV  Project Coordinator  Project Coordination

Keroma Bernard   Policy Development
  Consultant

Gillian Scarlett UWI Projects Office
Stanley Smellie

Karin Wilson Edmonds EXPAND Communications  Information
Marcia Erskine Management  Dissemination
 Consulting

Englebert Davis  ISD  Project Project
  Administrative Administration
   Assistant
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CO-FINANCIERS
The following are the co-financiers of the NZEB:

- The University of the West Indies (UWI)

- The University of Technology (UTECH)

- The Scientific Research Council of Jamaica (SRC)

- The Jamaica Public Service Company (JPS)

- The Jamaica Institution of Engineers (JIE)

- The Jamaican Institute of Architects (JIA)

- The Office of Disaster Preparedness & Emergency 
Management (ODPEM)

- The Caribbean Academy of Sciences, Jamaica

PARTNERS

There are also a number of stakeholders who are not 

cofinanciers but are providing invaluable assistance with 

the Net Zero Energy Building project. They include the 

Bureau of Standards Jamaica, the Jamaica Hotel & Tourist 

Association, the National Housing Trust, GEF Focal Point 

(Ministry of Water, Land, Environment & Climate Change), 

the Meteorological Service Jamaica, the Ministry of Sci-

ence, Technology, Energy & Mining, the Planning Institute 

of Jamaica, the Incorporated Masterbuilders Association 

of Jamaica, the Ministry of Transport, Works & Housing, 

and the Inter-American Development Bank.
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