
Smarter Products for  
Sustainable Building



Every human being is charged with conserving our environment for 

future generations. When building a house, you will want to ensure that 

the design and products help restrict greenhouse gas emissions and 

other pollutants. This applies not only to the construction process, but 

also to the building’s entire life cycle.

This design manual is intended to assist the designer in conceiving 

sustainable, energy-efficient homes and office spaces using James 

Hardie® building products. It outlines the environmental performance of 

James Hardie building products based on the results obtained from a 

life-cycle analysis (LCA) study undertaken by James Hardie.

We aim to conduct business in an environmentally sound and sustainable 

manner and to use management systems and operating procedures to 

identify, monitor, control and reduce the impact of our operations and 

our products on the environment. We strive to continually improve our 

manufacturing processes and product formulations to minimise our 

carbon footprint. As such, we are committed to ecologically sustainable 

development (ESD) principles. James Hardie is a founding participant in the 

Commonwealth Governments Greenhouse Challenge to voluntarily reduce 

greenhouse gas emissions and undertake emission abatement plans.

As part of this commitment we measure ourselves against the following 

criteria:

•	 Water	and	resource	conservation

•	 Energy	consumption	and	management

•	 Use	of	renewable	and	recyclable	resources	as	raw	materials

•	 Avoiding	the	use	of	environmentally	damaging	raw	materials

•	 Waste	minimisation	by	recycling	process	materials

•	 Pollution	reduction	e.g.	treatment	of	water	before	its	disposal	into	

public storm water

•	 Protection	of	the	natural	environment

The programs we’ve put in place to focus on these ESD principles 

have considerably improved the resource and energy efficiency of our 

operations and building systems. They will also ensure an ongoing 

improvement in the environmental performance of our products 

and services..

Make sure your information is up to date
When specifying or installing James Hardie products, ensure you 

have the current manual. If you can’t find what you’re looking for, 

our technical specifications, warranties, installation and maintenance 

information are available at www.jameshardie.co.nz or  

Ask James Hardie™ on 0800 808 868.

Sustainability 
Overview
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What is James Hardie fibre cement?
Fibre cement or fibre reinforced cement (FRC) building materials were 

developed by James Hardie in the early 1980s, when the company 

pioneered the use of alternative reinforcing materials to create asbestos-

free, cement-based building products. This manufacturing process 

produces durable, easily worked, lightweight products with substantially 

reduced mass when compared to air-cured concrete products.

James Hardie uses low-toxicity raw materials in our fibre cement 

products. We combine the following materials:

•	 Ordinary	Portland	cement	

•	 Ground	sand

•	 Cellulose	fibre	–	unbleached	pinus	radiata	wood	pulp	(from	

sustainable plantation timbers) 

•	 Water

•	 Small	amounts	of	additives	required	to	achieve	product-specific	

characteristics

Recycled water
Process	water	is	recycled	at	least	four	times	before	it	is	treated	and	

released. We are continually increasing reuse and any water that needs 

to be discharged complies with the stringent regulations of Auckland 

Regional Council. The solid waste we extract in this process is 

re-introduced into the mainstream production process.

Pulp
The pulp or cellulose fibre we use is an unbleached pulp. It is sourced 

from	an	ISO	9001-accredited	company	that	produces	pulp	from	exotic	

plantations grown within New Zealand. All the plantations comply with 

NZ Forestry Management principles. 

The pulp manufacturing process also complies with environmental 

standard	ISO	14001.

Volatile organic compounds
Volatile	organic	compounds	(VOC)	are	organic	chemical	compounds	

that have sufficient vapour pressure under normal conditions to 

vapourise and enter the atmosphere. A wide range of carbon-based 

molecules, such as aldehydes, ketones, and other light hydrocarbons 

are	VOCs.	These	are	chemical	substances,	often	present	in	building	

materials, which can contribute to indoor/outdoor air pollution. Indoor 

air pollution can lead to a whole range of health-related issues including 

throat and skin irritation, headaches, fatigue and coughing. 

James Hardie building products are inert and benign materials that do 

not	contain	VOCs,	creating	a	healthier	environment	for	you	and	your	

family.

Our technology

James Hardie building 
products are inert and 
benign materials that 
do not contain VOCs



Cement SiloSilica PlantCellulose Plant

Mixing Plant

Hatschek Machine

Autoclave

Press

StoreFinishing
TRIM

WET END GREEN TRIM

PULP STORAGE

WATERADDITIVES CELLULOSE CEMENTSILICA

REFINER

HYDRAPULPER SILICA
THICKENER

SAND
BIN

CEMENT
SILO

BALL
MILL

MIXER

WEIGHT
HOPPERS

STACKER

SAND STACK

Delivery

This Hatschek process picture demonstrates the manufacturing process of fibre cement

    5



6  

Lightweight construction
Lightweight James Hardie building products mean lighter building 

frames	that	require	lower	embodied	energy	materials	to	support	

the building systems. This also means lighter concrete foundations 

and thinner-gauge steel or timber sections to support upper-storey 

construction. Lightweight construction materials consume less energy to 

transport	to	site	and	are	much	quicker	to	install.

In brief, lightweight construction, which can be achieved by using James 

Hardie building products, helps to achieve an overall smaller carbon 

footprint. 

For more information on lightweight construction visit 

www.jameshardie.co.nz

Just the right size
Minimising and recycling waste can have significant social, economic 

and environmental benefits. With this in mind, designers and installers 

should place a greater emphasis on selecting building materials and 

product sizes that minimise waste. The range of products and sizes 

offered by James Hardie assists in minimising waste.

Low maintenance
James	Hardie	products	require	lower	maintenance	when	compared	

to some other conventional building materials. Lower maintenance 

generally	means	you’ll	need	to	paint	less	frequently	=	greater	ecological	

sustainability over the life of a building.

 

Durability
Some of the hidden factors that determine the true environmental 

impact of a product are its serviceable life, maintenance and disposal 

requirements.	James	Hardie	building	products	have	a	proven	durability	

record. All products we develop are exposed to extreme weather 

conditions they will face during their lifetime such as dry to wet, humid, 

hot and freezing temperatures in order to evaluate their performance. 

The following tests are carried out on James Hardie fibre cement 

products to test their real life durability performance. These tests are 

carried out in accordance with AS/NZS 2908.2

•	Water	permeability		–	testing	weather	resistance	of	an	

   exterior product

•	 Warm	water	–	testing	for	strength	when	the	product	is	subjected	

 to warm water

•	 Heat	rain	–	testing	the	product	performance	in	varying	dry	or	wet	

conditions

•	 Soak	dry	–	testing	strength	after	prolonged	wetting

•	 Frost	resistance	–	testing	for	strength	after	exposure	to	freeze	and	

thaw conditions

James Hardie building products are also resistant to termite attack and 

are	suitable	where	non-combustible	materials	are	required	by	the	New	

Zealand Building Code (NZBC). This is particularly relevant when building 

products	are	required	close	to	a	boundary.	James	Hardie	cladding/lining	

products	outperform	other	building	materials	such	as	timber,	UPVC	or	

EIFS when used in a fire-rated wall construction.

Regularly maintained, James Hardie products will not only meet the 

minimum	durability	requirements	of	NZBC,	but	will	also	meet	the	50-year	

serviceable	life	requirement	for	a	timber-framed	building.

Benefits of using our building products
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Waste disposal
In	1988,	Brown	&	Caldwell	Consulting	Engineers,	of	California,	USA,	

carried out laboratory analysis on fibre cement solid waste material. 

The analysis confirmed James Hardie fibre cement solid waste material 

as non-toxic or non-hazardous to the environment and safe for disposal 

in a landfill. The material is chemically inert. 

Ongoing	efforts	to	recycle	solid	and	liquid	wastes	like	oil,	packaging,	

steel consumables and scrap (‘green’ sheets) are aimed at sending the 

least possible amount of waste to landfill.  

Waste fibre cement product is crushed into a powder form and is being 

used by some cement manufacturers as a raw material in Australia.  We 

are exploring this option here and are hopeful that similar waste disposal 

options will soon be available in New Zealand, further minimising the 

waste going into landfill. 

Dark colours
Darker colours absorb solar heating, which can lessen the amount 

of	heating	required	within	a	building’s	fabric	to	warm	it	up	in	colder	

climates.		Products	like	LineaTM  Weatherboard and AxonTM	Panel	can	

be painted dark colours, which depending on the design and location 

of the building, can help achieve more desirable temperatures within the 

building fabric.

 

   

The analysis confirmed James Hardie fibre cement 
solid waste material as non-toxic or non-hazardous 
to the environment and safe for disposal
in a landfill 
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A building material’s impact on the environment might be classified in 

terms of resource depletion, inherent pollution and embodied energy. By 

specifying James Hardie building products, you are using materials that 

have been specifically manufactured to reduce environmental impact.

The most basic approach to assess the environmental performance 

of a building or building material is by measuring its embodied energy 

content. This evaluation method measures the total amount of energy 

consumed	to	make	a	particular	material	product	in	its	final	shape	–	from	

mining of raw materials to manufacturing processes and beyond.  To 

find out the embodied energy of our products, we’ve undertaken a 

life- cycle assessment (LCA) study, often referred to as the ‘cradle to 

grave’ cycle.

For	a	cladding	material,	the	main	questions	that	would	require	some	

consideration are, ‘how does it perform when exposed to external 

moisture	or	fire	during	its	lifetime?’	and,	‘will	it	require	a	lightweight	

construction?’ An LCA study attempts to measure the total environmental 

effects of a process or product, taking into account all stages of its entire 

life cycle, including all environmental by-products in each of the following:

•	 Raw	material	extraction,	processing	and	transportation

•	 Product	design,	manufacture	and	distribution

•	 Use	and	maintenance

•	 Recycling	and/or	final	disposal

James Hardie undertook the first LCA study in 1997 and updated the 

study in 2008 to evaluate the environmental impact of James Hardie 

building	products.	Our	building	products	came	through	well,	with	low	

environmental impact. 

The Embodied Energy and LCA study was conducted on products 

manufactured	at	James	Hardie’s	plant	in	Penrose,	Auckland	and	was	

evaluated	by	environment	expert	Dr	Bill	Lawson	of	Sydney	University.

Dr	Bill	Lawson	DSc	(Hons	1),	PhD,	is	currently	a	Senior	Research	

Fellow	at	the	Faculty	of	the	Built	Environment,	University	of	New	South	

Wales. He is the author of many books focused on buildings and the 

environment, including Building Materials, Energy and the Environment: 

Towards ecologically sustainable development, which has been widely 

recognised as a significant contribution to the ecologically sustainable 

development (ESD) movement, and is used as an educational text as 

well as by practicing professionals. Dr Lawson played a leading role 

in the establishment of the Environmental Design Guide, published 

by the Royal Australian Institute of Architects. His research activities 

include ceramic materials and their use in a variety of applications; 

environmental impacts including embodied energy of building materials 

in Australia, New Zealand and developing countires; and LCA of 

products and materials. 

For further information on Dr Lawson, visit www.jameshardie.co.nz 

Comparisons were made with other building materials and construction 

methods. A basic hybrid LCA methodology was used, incorporating 

where necessary, data from work conducted by Andrew Alcorn at 

Victoria	University,	Wellington.	

This study involved four of the most commonly used James Hardie fibre 

cement building products:

•	 LineaTM Weatherboard

•	 AxonTM  Panel

•	 James	Hardie	Weatherboards

•	 Villaboard® Lining 

Embodied energy
The embodied energy of a product is defined as the total energy 

consumed in producing it in its final shape. For building materials this 

includes:

•	 Extraction	of	raw	materials

•		Processing

•	 Transport

•	 Manufacture

The study suggests that the embodied energy of fibre cement 

products and its associated construction methods are relatively low 

when compared to masonry and metal alternative systems. This is 

because the systems that can support the fibre cement products use 

lightweight construction methods, resulting in materials with an overall 

lower embodied energy being used. 

 

Chart 2: Embodied energy of alternative wall products vs. James Hardie products

Environmental performance

0 100 200 300 400 500 600 700

Clay brick veneer

Linea Weatherboard
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Smooth
Weatherboard (4200

x 180 x 7.5mm)

Embodied Energy MJ/m2 Embodied Energy per m2 of typical construction MJ/m

Timber weatherboard and clay brick veneer are two common alternative 

cladding products. The following graph depicts embodied energies for 

these two materials and how they compare to James Hardie fibre 

cement building products.

2 2
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Embodied energy of James Hardie fibre 
cement products 
Approximately 35% of the embodied energy of any James Hardie fibre 

cement product is contributed by cement, which is one of the main 

raw materials used to manufacture fibre cement. Approximately 33% 

comes from aspects of manufacturing process e.g. the sheet machine, 

autoclaving	and	ISO	14001-certified	finishing	line/paint	line.	The	remaining	

32% energy is the collective contribution of the other raw 

materials involved.

The following table shows the embodied energy for our four 

mainstream products and their typical construction methods.

Product
Embodied  

energy MJ/m2

Embodied energy 
per m2 of typical 

construction MJ/m2

Linea Weatherboard 
(4200 x 180 x 16mm)

52.65 253.33

Axon	Panel
(2450 x 1200 x 9mm)

18.10 218.78

James Hardie Smooth 
Weatherboard  

(4200 x 180 x 7.5mm) 
19.35 220.53

Villaboard Lining 
(2400 x 1200 x 9mm)

12.91 147.92

Table 1: Embodied energy of James Hardie building products and standard 

construction method

Take a look at the results when you compare a wall constructed using 

Axon	Panel	with	plasterboard	and	Axon	Panel	with	James	Hardie	

Villaboard Lining. This result is due to the higher embodied energy 

associated with plasterboard.

Energy generation  33%

Cement  35%

Chart 1: How our embodied energy calculation is made up

Sand  12%

Cellulose fibre  11%

Refinery stream 8%

Other	activities	1%

Chart	3:	Wall	constructed	using	Plasterboard	vs	James	Hardie	Villaboard	Lining
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When choosing between alternative building materials on the basis of 

embodied energy, not only should we consider the initial material, but also 

the materials consumed over the life of the building in maintenance, repair 

and replacement. After all sustainability is about the state in which we 

leave the world and our built environment for others. 

The flow diagram shown below provides a perspective of how the raw 

materials, manufacturing process or maintenance can influence the life-

cycle analysis.

As well as the raw materials and the manufacturing process, maintenance 

has	a	big	impact	on	the	life-cycle	cost	analysis.	One	of	the	most	frequent	

maintenance	requirements	is	re-painting.	Over	a	nominal	life	of	50	years,	

James	Hardie	building	products	will	require	some	maintenance,	primarily	

repainting like most other cladding products. If the painted surface is 

prevented	from	deterioration,	it	will	require	re-painting	every	10,	or	even	15	

years with selected paints, to achieve long-term durability. 

For	timber-based	products	this	requirement	is	more	frequent	–	about	every	

eight years. Various factors affect the cladding and the need for repainting: 

the	quality	of	the	paint,	cleanliness,	abrasion	from	foliage	etc.	It	is	difficult	

to predict with certainty the life of a protective coating on some claddings.

James Hardie fibre cement products will maintain their integrity and 

general appearance longer than similar timber substrates, which are more 

susceptible	to	cracking	or	warping	in	exterior	applications.	Our	products,	

like	Linea	Weatherboard	and	Axon	Panel,	are	resistant	to	shrinkage,	

swelling and cracking, which means the paint doesn’t deteriorate as fast 

as on a timber substrate and therefore holds paint longer than timber. For 

this reason, Taubmans has extended its paint warranty to 15 years when 

applied to Linea Weatherboard, whereas the same paint has only seven 

years on timber alternatives. This improves the total embodied energy and 

life-cycle costing of James Hardie claddings over a 50-year period. The 

following diagram is a generic way to demonstrate this process.

Life cycle analysis

A Generic Life Cycle Assessment Model

Improve distribution
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From the chart below, it is clear that a low embodied energy 

construction	material,	such	as	Axon	Panel,	has	a	much	lower	total	

embodied energy over a 50-year life than a high embodied energy 

construction such as clay brick.

In addition, energy consumed in transporting the materials to the 

building site may be significantly higher for heavier materials such as 

masonry (clay bricks/concrete blocks) as illustrated in the table below.

The commonly used Villaboard Lining is the most energy efficient of the 

James Hardie product range. James Hardie weatherboard’s factory-

applied surface coating process slightly increases its energy content as 

compared to an uncoated product.

Some manufacturers present their embodied energy findings in MJ 

per kg, instead of MJ per m2 of wall construction. This method is 

misleading for cladding and lining products, because building materials 

differ in thickness, weight or mass and therefore the embodied energy 

comparison by weight is not correct, which means we’re not comparing 

apples with apples.  

For a true comparison to be possible, the comparison should be based 

on MJ/m2 of wall construction regardless of the weight or thickness of the 

product.

All James Hardie calculations in this manual have been provided based on 

their wall coverage.

The commonly used Villaboard Lining is the most 
energy efficient of the James Hardie range 

Chart 4: Total embodied energy over 50-year life span

Table 2: Embodied Energy Transportation Component

m
j/m

2

*The construction includes the weight of lining, framing and cladding

The embodied energy transportation component of masonry construction 

is	approximately	10	times	that	of	Axon	Panel	construction.		If	Villaboard	

Lining is used instead of plasterboard, the embodied energy is even less.

Construction 
Method

Embodied Energy at 
Warehouse Gates

50km Transportation 
Embodied Energy

Total Embodied 
Energy

Axon	Panel
Construction Method 53 MJ/m2 7 MJ/m2 60 MJ/m2

Masonry (brick) 
Construction Method 190 MJ/m2 470 MJ/m2 660 MJ/m2

	Use/maintenance
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Chart 4: Embodied Energy (MJ/m2) of Wall Construction Systems

As shown below, when incorporated into a wall system and compared with other products, fibre cement has a much lower embodied energy 

than many other typical construction systems.

Source: Building materials Energy on the Environment: Towards Ecologically Sustainable Development (Table 6.2, p59, Appendix B), Dr Bill Lawson, 1996. The figures 

for fibre cement have been updated with approval of the author on the basis of the LCA study conducted by James Hardie.
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Ecologically sustainable development 
(ESD):
The best-known definition of ESD comes from a 1987 report entitled 

‘Our Common Future’	by	the	United	Nations	World	Commission	on	the	

Environment and Development: “(Ecologically) sustainable development 

is development that meets the needs of the present without 

compromising the ability of future generations to meet their own needs.”

Embodied energy:
Unlike	what	the	logical	interpretation	of	the	words	suggest,	embodied	

energy does not refer to the available or inherent energy in a material. 

The Royal Melbourne Institute of Technology (RMIT) considers that 

more accurately it should be called ‘Cumulative Energy Demand’ as it 

represents the sum of all the energy inputs into a product or system, 

from all stages of the life cycle that are included in bringing that product 

or system into being, or into the market. For building materials, this 

includes the extraction of raw materials, processing, transport and 

manufacture,	and	may	even	include	the	capital	equipment	and	services	

supplied	to	the	product	system	in	question.		

Energy efficiency:
Refers to the practice of constructing and arranging buildings in such a 

way as to minimise the use of resources.

Greenhouse effect:
Due to smog, air pollution and other processes, there is an increasing 

concentration of gases that restrict heat radiation from the earth to the 

stratosphere and it leads to an increase in the temperature around the 

globe. Hence the greenhouse effect is essentially global warming and is 

associated with the progressive weather changes being measured.

Life cycle assessment:
LCA is a software-based auditing tool that provides data on a host 

of parameters that identify the environmental impacts of its subject. It 

attempts to measure the total environmental effects of a process or 

product taking into account all stages of its entire life cycle. It includes 

all environmental by-products in each of the life stages, namely (a) raw 

material extraction, processing and transportation, (b) product design, 

manufacture and distribution, (c) use and maintenance and (d) reuse, 

recycling and/or final disposal.

Glossary 
of definitions



Exclusions from 
life cycle assessment:
•	 the	energy	used	to	transport	the	products	to	the	product	retailer	or	the		

 building site

•	 embodied	energy	of		the	water	used	in	product	mixes	and	the	water		

 used in autoclave process

•	 embodied	energy	of	capital	equipment

•	 embodied	energy	of	fork	hoist	fuel

•	 human	and	administrative	energy	consumption

•	 the	calorific	value	of	organic	materials	such	as	timber	and	wood	pulp		

 (sometimes described as feedstock energy)

Tangible benefits of the 
life cycle assessment
LCA data and embodied energy results have been a great help to 

James Hardie where environmental impact data is needed for evaluating 

the cladding materials and a comparison is to be made with other 

products. We’ve been able to use this data and provide it to you to 

help you design buildings with lower environmental impact that achieve 

higher green star ratings.

With this study, James Hardie hoped to gain a new perspective on 

the manufacture of fibre cement products and identify, on a more 

quantitative	basis,	where	the	major	impacts	and	potential	savings	could	

be made in raw materials and environmental effects.

At James Hardie there have been programs to reduce waste, increase 

water reuse and place more reused material back into the fibre cement 

mixes.  The latter was not an easy task, but by now, most of James 

Hardie’s fibre cement products manufactured in New Zealand contain 

8%	reused	green-waste	material	–	a	credit	that	is	not	reflected	in	any	of	

the LCA figures presented in these findings. The raw material suppliers, 

too, gained new insights into their products and processes, and have 

been finding ways to improve their environmental performance. Some, 

like the cement manufacturers here in New Zealand, have conducted 

their own LCA studies prompted by this work. 
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