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Abstract—The area of construction is considered to be an extremely 
polluting activity of modern production. Almost 60% of the raw 
materials extracted from the lithosphere for civil works and building 
construction which are involved with significant amount CO2 
emissions. It is fundamental to take into account both the 
environmental and economic costs when identifying the most eco-
efficient technology. For minimizing the environmental impact for 
building construction and selecting the best material, its need to 
compare with alternatives materials in terms of energy and carbon 
emission. These paper aim to evaluate the impact of the alternatives 
materials in term of energy and carbon emission and the environment 
of the construction materials most used in building construction. 
Through this carbon calculator, user can evaluate the impact in 
terms of energy and carbon emission (to environment) of the 
construction materials mostly they used. Now a days building sector 
is considered with the reduced impact of different eco-materials and 
specific measures for the reduction of these impacts (Energy & 
Carbon Emission) in all stages of the product: manufacturing, 
transportation and final disposal. In the development of carbon 
calculator first we consider the energy and carbon emission for 
manufacturing (embodied energy) and transportation of the building 
construction materials. Microsoft Office Excel software is used to 
developed the carbon calculator and evaluate the results for some 
cases. 

1. INTRODUCTION 

Global warming along with climate changes have become a 
major concern for mankind that’s why it’s need to ensure that 
empowering those projects for the development and 
environment conservation around the world to slow down 
depletion of natural resources.  

The building construction is considered an extremely polluting 
area and therefore any development or measurement policies 
to reducing of the energy and CO2 emission leads to more 
sustainable and environmentally friendly technologies. One 
survey tells that civil works and building construction 
consumes 60% of the raw materials extracted from the 
lithosphere from which building represents 40% {For 
example: In Spain, every habitable square meter of a 
conventional building requires a total of 2.3 tons of more than 

100 types of materials}. [1] These materials (such as steel, 
concrete and glass etc.) manufacturing, transportation and 
installation in a building construction area require a large 
quantity of energy and involved with significant amount CO2 
emissions.  

The aim of this carbon calculator is to evaluate the impact in 
terms of energy, the environment of the construction materials 
most used in building construction and the alternatives 
materials in term of energy and carbon emission.  

2. EMBODIED ENERGY 

Energy is one of the most critical aspects in sustainable 
development of building simulation analysis. The energy 
consumed by all the processes associated with the production 
of a building (Building Materials), from the acquiring of 
natural resources to product delivery is called Embodied 
energy. 

The parameters that are being evaluated are the energy 
consumed during the construction and the operation of a 
building, as well as its toxic behavior and the different 
pollutants that appear in the various stages of its lifecycle. 
This includes the mining and manufacturing of materials and 
equipment, the transport of the materials and the 
administrative functions. [2] 

Energy is embodied in everything we use every day: from 
food to clothing to cars, as well as buildings and all materials 
used in them. In the United States, 6% of all energy consumed 
is used to manufacture and transport building materials. As 
buildings consume less energy in operations, the energy 
embodied in the building’s materials will become increasingly 
important as a percentage of a building’s total energy 
footprint. 

Embodied energy is generally expressed in MJ/kg (1MJ= 
0.948 kBtu or 0.278 kWh) and values for Material Life have 



Ca
Em
 
 
bee
flo
pro
pro
Co
Ac
acc
app
[3]

Th
Wo
em
sof
cal
wh
sta

3. 

Co
lik
bee
ma
con
an 
seg
car
hab

Gr
sus
tha
thr
con
dem

Th
im
nat
oth
em
env

arbon Calculato
mbodied Energ

Print I

en converted 
ooring) and are
oduct’s life cy
ocessing and
onstruction, Ma
cademic studi
counts for the 
proximately th
] 

Fig. 1: Ann

he embodied en
ood, Concrete

mbodied energy
ftware, the re
lculated. As a
hich indicates t
arting from thei

GREEN BU

onventional co
ke as clay, sand
en used to co
ade materials 
nstruction mat
established ind

gmented into 
rpentry and in
bitats and struc

reen building 
stainable build
at is environm
roughout a bu
nstruction, o
molition. 

he aim of green
mpact of the b

tural environm
her resources, 

mployee produ
vironmental de

or: A Methodo
y & Carbon Em

SSN: 2350-00

to MJ per c
e listed for th

ycle (raw mate
d manufactur
aintenance, rep
es have illus
majority of a 

he first 15-20 y

nual Energy Co

nergy of each 
e etc.) is sum
y of construc
equired energy
a result, an en
the long-term 
ir embodied en

UILDING AND

onstruction ma
d, wood and roc
onstruct buildin

(more and 
terials. Manufa
dustry support 
different trade

nsulation work
ctures includin

(also know
ding) refers to
mentally resp
uilding's life-c
operation, ma

n buildings are
built environm
ment by a) effic

b) Protecting 
uctivity, c) Re
egradation. 

logy Proposed
mission for Bu

Journal of B
77; Online ISS

construction u
he cradle-to-ga
erials, transpor
ing, transpor
place & recycl
strated that e

building’s ene
years of a buil

onsumed in USA

part of the co
mmarized and
ction, with th
y for the res
nergy-time dia
energy behavi

nergy. 

D MATERIA

aterials uses n
cks, even twig
ngs. Through 
less syntheti

acturing of bui
different const

es such as plu
. They suppor
g residences.  

n as green 
 a structure an
onsible and r
ycle : from s
aintenance, r

e designed to r
ment on human

ciently using e
occupant healt
educing waste

d to Evaluate So
uilding Materia

Basic and App
SN: 2350-0255

unit (i.e. ft2 
ate portion of 
rtation to facto
rtation to s
le materials et

embodied ener
ergy footprint 
lding’s life-cyc

A, 2009. [3] 

onstruction (Ste
d determines 
e use of pro
sidence is be
agram is form
ior of residenc

LS  

natural resour
s and leaves ha
this many m

c) are used 
lding materials
truction materi
umbing, roofi

rt the make-up

construction 
nd using proc
resource-effici
sitting to desi
renovation, a

reduce the over
n health and 
energy, water, a
th and improv
e, pollution a

ome Case Stud
als 

 

lied Engineerin
; Volume 1, N

for 
the 

ory, 
site, 
tc.). 
rgy 
for 
cle. 

eel, 
the 
per 
ing 

med 
ces, 

rces 
ave 

man-
as 

s is 
ials 
ing, 
p of 

or 
cess 
ient 
ign, 
and 

rall 
the 
and 

ving 
and 

Green B

 Site
 Red
 Ext

Fly
 Inte
 He

Wi

4. CA

For se
environ
compar
terms o
calculat
the car
materia
in com
materia
specific
stages 
disposa
emissio
transpor
use the 

The cal

a) In

Input s
used a
distance
form th
used m
transpor
kilomet

b) So

dies in Terms o

ng Research  
Number 13; Oct

Buildings-Mate

e Consideratio
duce, Reuse, R
terior Building

y ash, Drainage
erior Building 
ating and Coo
indows, Lightin

ARBON CALC

electing the 
nmental impac
re all of availa
of energy and c
tor, user can ev
rbon emission

als most they u
mparison with 
als, proposing
c measures for

of the produ
al. At the first s
on for man
rtation of the c
Microsoft Offi

culator consist

nput: 

ection consists
amount, trans
e. From materi

he drop down l
material in t
rtation medium
ter for correspo

Fig. 2: 

ource: 

of 

tober-Decembe

erials 

ns 
Recycle 
g Materials (Co
e, Roofing etc.)
Materials (Flo
oling, Ventilat
ng).  

CULATOR 

best materia
ct for building
able materials
carbon (CO2) 
valuate the imp
n (environme

used at the mom
the reduced 

g and assess
r the reductio
uct: manufact
stage we consi
nufacture (e
construction ma
fice Excel. 

t of four part, n

s of the user 
sportation me
ial list, user ca
list of the mate
terms of kilo
m and insert the
onding materia

Snap shot of In

er 2014 

olor, Decking, 
) 

oors, Paints and
tion & Air C

al and mini
g construction,
s and there alt

emission. The
pact in terms o
ent) of the 
ment in the bu
impact of di

sing, wheneve
on of these im
ture, transpor
ider the energy
embodied en
aterials. For ca

namely  

information, m
dium and tr
an chose the m
erials. User sh
ogram (Kg), 
e transportation

als.  

nput Section. 

55 

Foundation, 

d Primers,  
Conditioning, 

imizing the 
, we should 
ternatives in 
e aim of this 
f energy and 
construction 

uilding sector 
ifferent eco-
er possible, 

mpacts in all 
rt and final 
y and carbon 
nergy) and 
alculation we 

material list, 
ransportation 
material type 
hould put the 

chose the 
n distance in 

 



56

So
tra
site
cor
sou

c) 

In 
con
and

d) 

Ou
cor
am

Print I

urce file cont
ansport stage fr
e, embodied 
rresponding m
urce section.  

Fig

Calculation

calculation sec
ntent for corr
d transportatio

Fig. 4

Output: 

utput of the ca
rresponding en

mount of energy

Fig. 

SSN: 2350-00

tain the Impa
rom production
energy and e

material. User 

g. 3: Snap shot 

n 

ction we calcu
responding ma
n of the materi

4: Snap shot of 

alculator gives 
nergy and carb
y and carbon fo

5: Snap shot of 

Md. Rashed

Journal of B
77; Online ISS

act calculation
n plant to build
embodied car
can add more

of Source Secti

late the total e
aterial includin
ials.  

Calculation Sec

the used mate
bon. It also th
or used materia

f the Output Sec

dul Huqe, Md. W

Basic and App
SN: 2350-0255

n coefficients 
ding construct
rbon content 
e material in 

on. 

nergy and carb
ng the embod

ction. 

erial list and th
he gives the to
al. 

ction. 

Wazedur Rahm

 

lied Engineerin
; Volume 1, N

for 
tion 
for 
the 

 

bon 
died 

 

heir 
otal 

 

5. CA
GU

Conven
Constru
house a

Other 
Wood, 
used for

Fi

Dimens
Total Le
Total W
Total Ar
House p
 

Tab
Sl.
No
1
2
3
4
5

T

M

Cem
San
Agg
Bric
Iron
Pain
Mar
Cera
Plas
Gla
Pap

 
With th
embodi

Alterna

man, K. Vaithin

ng Research  
Number 13; Oct

ASE STUDY: 
UNTUR (DIST
ntional Materia
uction of build
are Bricks, Sand

materials: PV
Marble, Glass
r interior const

ig. 6: AutoCAD

sions of total si
ength: 44.10 ft

Width: 28.35 ft.
rea of the hous
plan:  

ble 1: Dimension
. 

o. 
Dimension

Living Hall
2 Bed Room
Kitchen 
Bathroom 
Portico 

Table 2: Typical

Material name 

ment 
nd 
gregate 
cks 
n 
nt 
rble 
amic 
stics(PVC) 
ss 
er 

his materials us
ed energy and 

ative for conven

nathan, S.M. Sa

tober-Decembe

LOCATION
T.)-VINUKON
als Used: 
ding: The mat
d, Cement, Co

VC pipes, Ce
s, Paint and p
truction of the 

 Building Draw

ite: 
t. 

se is 1250.23 sq

n of the Buildin

ns of each room

m 

 
l Materials used

Quantity in K

16100 
64000 
28000 

35000 bricks
300 
50Lt 
3624 

54 
800 
200 

5 

sing carbon cal
embodied carb

ntional: 

anthi Rekha and

er 2014 

: ANDHRA P
NDA 

terials used to
ncrete, Iron etc

eramic, Plastic
paper etc. The
house.  

wing of the Case

q. ft. 

ng for Taken Ca

m 
Length x

(fee
18x1

2 (12x
12x1

6x6
6x1

d in Constructio

Kg 
Transpor
Distance 

80
120
95

s 20
350
80
65
120
250
80
2

lculator the tota
bon are calcula

d R. Prasanth 
 

PRADESH–

 construct a 
c.  

c Materials, 
ese materials 

 
e Study. 

ase Study. 
x Width 
et) 
12 
x12) 
12 
6 
5 

on site. 

rtation 
in Km 

0 
0 

5 
0 
0 

0 
5 
0 
0 

0 

al amount of 
ated.  



Carbon Calculator: A Methodology Proposed to Evaluate Some Case Studies in Terms of  57 
Embodied Energy & Carbon Emission for Building Materials 
 
 

 

Journal of Basic and Applied Engineering Research  
Print ISSN: 2350-0077; Online ISSN: 2350-0255; Volume 1, Number 13; October-December 2014 

House constructed with locally available bamboo for RCC 
roof. The house look like as normal house constructed with 
Iron. The wood or bamboo used for construction doesn’t need 
any pretreatment and they treated as iron bars which are using 
in conventional construction.  

How bamboo is useful for construction: 
Bamboo is a versatile plantation species and its raising is 
ecologically sound and economically viable.  
There are two important species of bamboo occurring in the 
State– 
a) Dendrocalamus strictus (Sadanam or solid bamboo), and  
b) Bambus bambo (Mullem or hollow bamboo).  
 The walls are composed of "vascular bundles" of which 

there are five types.  
 The outside portion of the culm wall is dense, containing 

about 5% silica. It has an exterior waterproof film which 
occurs on the softer interior portion as well. 

 Bamboo is particularly strong at the node, where there is 
an inner disc called the septum which connects the 
outside walls, strengthening the stalk and separating in 
into compartments. 

 Bamboo is widest at ground level, but is quite consistent 
in diameter throughout its length.  
 

 
Fig. 7: Construction Site used Bamboo. 

 
Table 3: Unit taken for calculating Embodied Energy and 

Carbon calculation. [3] 

Material 
Embodied Energy 

per Kg 
Embodied CO2 

per Kg 
Bamboo 0.015 0.00203 

6. RESULT 

If we calculate separately the embodied energy and the 
emission of CO2 for the conventional construction of the 

building with the alternative materials (here we only used the 
bamboo for some purposes), carbon calculator gives the 
amount of embodied energy and the CO2 emissions saved. 

Table 4: Saving calculating through using our Carbon calculator. 

Construction 
Embodied Energy 

per Kg 
Embodied CO2 per 

Kg 
Conventional 13813556.3 832989.849 
Using Bamboo 13770323.3 829466.767 
Savings 120432.33 3523.082 

7. CONCLUSION 

It is clear from the calculating results that the savings obtain 
from green building is able to calculate embodied energy and 
CO2 by using carbon calculator. Carbon calculator is used to 
evaluate the impact in terms of energy, the environment of the 
construction materials most used in building construction and 
the alternatives materials in term of energy and carbon 
emission. So any further development of carbon calculator 
gives the opportunities to analyses any constructed building to 
become a Green Building.  
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