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Abstract: The need of sustainable development is
picking up pace, with one of the major concerns
being to provide healthy environment for citizens t
live and work. The Industrial sector has pursued it
manufacturing operations without giving much
attention to environmental and health issues. hags
resulted in an impact on resources, human heatth an
wellbeing. Thus in this context, Indian Green
Building Council (IGBC) has developed green
factory rating system which can help address issues
like energy efficiency, conservation of natural,
betterment of working conditions and enhanced
productivity. Its adoption can be accelerated by
generating awareness amongst stakeholders of
manufacturing sector to voluntarily adopt green
practices for their factory buildings. The research
brings out the action oriented approach followed to
generate awareness amongst stakeholders regarding
the green factory rating system with special refeee

to Indoor Environment Quality (IEQ) technologies
since it has major impact on the health and
productivity of the workers. Also, newer technolkegi
used for IEQ by operational green factories wese al
studied in detail.

Newer technologies employed by existing green
factories, as revealed by the study were Building
flush out, entryway systems, high efficiency fitter
and so forth. Taking these as a framework, aitrgin
programme was prepared to generate awareness. The
training programme, dealt in imparting knowledge on
various issues such as sustainable developmest) gre
built environment, green factory rating system étc.
consisted of modules assisted with comprehensive
tools like presentations, videos, pamphlet, tranin
manual and handouts. The training programme
resulted in change in knowledge and perception of
stakeholders which was statistically analyzed. This
change helped them to understand and appreciate

how their practices and preferences in their factor

buildings can contribute to good working

environment thereby leading to a holistic goal of
sustainable development. Thus, such interventions
can be taken up at a wider scale to motivate
community stakeholders to adopt green building
guidelines.

Keywords. Green Factory Rating System; Industrial
sector; Indoor Environment Quality technologies;
sustainable development; training program

INTRODUCTION

he concept of sustainability has been

establishing a strong foothold in recent times,

with efforts ranging from reducing air
emissions from our industrial processes to lowering
our energy consumption, and much more. There has
been a significant increase in the interest aneare$
activities related to the development and promotion
of green building guidelines in the last decade [1]
There has been a rapid growth in the number ofrigree
building guidelines around world. More than 23,
mostly developed countries, have implemented their
green building guidelines and many other developing
nations are in the process of framing these green
building guidelines for their societies[2]While
buildings and development provide countless begnefit
to society, they also have significant environmenta
and health impacts. According to Whole Buildings
Design Guide (WBDG) Sustainable Committee [3],
“Industrial buildings construction and operatiorvéa
extensive direct and indirect impacts on the
environment. They use resources such as energy,
water and raw materials, generate waste (occupant,
construction and demolition) and emit potentially
harmful atmospheric emissions”. With rapid
industrialization and urbanization in India,
construction activities have increased manifold and
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their impact on environment is being felt. In agtdit
society has become more aware of the negative
effects of indoor environment on buildings [4, 5]

Booming economic activities in last 10-15 years in
India has resulted in large scale building
infrastructure activities. The introduction of gnee
building guidelines to establish uniform standdiats

the application of sustainable practices and their
acceptance has been a recent trend in the devglopin
countries. With a great growth potential in theegre
building market, India is in need of rapid adoption
strategies of green building guidelines [6]. Theegr
building movement in the India has encouraged the
creation of green building rating systems. IGBC was
instituted in 2001 and LEED-India was introduced in
2007. LEED -India was developed by adapting
LEED -USA to meet Indian conditions. Many
countries, both developed and developing, have come
up with their own rating systems. United States
Green Building Council (USGBC) was among the
first few who worked in this area of developing lsuc
systems and it came up with Leadership in Energy
and Environmental Design (LEED) guidelines in
2000 [7].

Indian industrial sector is one of the most promine
sectors responsible for economic growth in Indize T
sector contributes one-fourth of total GDP and is
successfully competing in the global marketplacg an
registering high growth [8]. At the same time, kgi
rapid economic and industrial growth is causing
increasing severe environmental degradation,
pollution problem. Nearly one third of the world’s
energy consumption and 36% of carbon dioxide
(CO2) emissions are attributable to industries. In
India, current GHG emissions from industry are
estimated to be about 750 million tons CO2e [9, 10]
Also, occupational morbidity amongst industrial
slums in India is seen to be very high. Occupationa
injuries and deaths in industries due to hazardous
machinery, toxic chemicals, high rise construction,
unprotected machinery, poisoning and burns form
manufacture of chemicals, etc. have increasedtim bo
organised and unorganized sectors [11, 12]. Thus in
light of these facts it becomes imperative to take
initiatives to make a positive shift towards gream
sustainable industrialization.

A green building is an outcome of a design which
focuses on increasing the efficiency of resource us
energy, water, and materials while reducing buddin
impacts on human health and the environment during
the building's lifecycle, through better siting,sam,
construction, operation, maintenance, and removal

[13]. IGBC, in its endeavor to extend green buidin
concepts to all building types envisioned a rating
system for factory building in 2008. IGBC green
factory building rating system is a voluntary and
consensus based programme. Green concepts and
techniques in the industry can help address ndtiona
issues like energy efficiency, conservation of retu
resources, handling of consumer waste, water
efficiency and reduction in fossil fuel use in
commuting. Most importantly, these concepts can
enhance occupant health, happiness and wellbeing.
The rating system is fundamentally designed to
address national priorities which are as follows][1
(1) Energy Efficiency: The factory building strives

in reducing energy consumption through adoption of
the latest trends and technologies in enhancing
energy efficiency. (2)Water Efficiency: Effective
water management strategies need to address the
crisis. The green factory building rating encousage
use of water in a self - sustainable manner through
reduce, recycle and reuse strategiesHa&hdling of
Waste: Segregation of waste at source, diverting the
material to the local recycling facilities and reusf
materials, thereby reducing waste dumped in the
landfills are some of the strategies are undertakean
green factory . (4Reduced Use of Fossil Fuels: The
green factories encourage the use of alternates fuel
for transportation, public transportation, bio fiébr
captive power generation, green power and onsite
renewable energy generation. (5)Reduced
Dependency on Virgin Materials. Green factory
encompasses recycled & reused material and
discourages the use of virgin wood thereby
addressing environmental impacts associated with
extraction and processing of virgin materials. (6)
Indoor Environment Quality and Occupational
Health: Green factory addresses issues related to
occupational health such as avoiding the use of
asbestos in construction, provision of breakoutepa
etc.,

This initiative is beneficial for environment but i
comes to a standstill when awareness amongst
stakeholders is recognized to be low. There is an
imminent need for acceleration of participation of
owners, developers’ architects and vendors in the
nationwide green building movement [15]. An
attitude of voluntary compliance has to be incuddat
among stakeholders to ensure the high levels of
commitment, cooperation and willing participatian t
bring about any meaningful change in their
environment. Training programme was thus sought
to be a tool for awareness and information shatong
empowering stakeholders for long-term sustaingbilit
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benefits through green factories. The work presknte
in this paper is meant to highlight the emergente o
green factories in India. It focuses on explorihg t
potential impact of this system on workers with
special reference to IEQ technologies and condgictin
an intervention through awareness program which
was targeted to motivate stakeholders towards
potential improvements in the working conditions in
existing non-green factory buildings. This papen ca
be of immense utility for pioneer organizations
promoting sustainability where in such intervension
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knowledge and perception towards green factories.
The knowledge level of participant was measured by
administering a knowledge testing questionnaird bot
pre-training and post-training. Interview schedule,
including a five point scale, was prepared to asses
the perception of stakeholders towards green
factories. Both these questionnaires were
administered pre training and post-training. Thalgo
tested the knowledge and perception of respondent
sustainable development and global warming, green
built environment, green rating systems. The

can be used to undertaken to generate awareness and difference between the result of the pre and post

promote the noble cause of sustainable development.
MATERIALSAND METHODS

The researcher identified two fully operationalegre
factories as case studies (referred to as casedl an
case 2). Data for case profiling was collected gisin
checklist and a questionnaire to elicit in-depth
information of the project with special reference t
IEQ technologies and the benefits derived from its
implementation. The case profiling was taken as a
framework to develop a need based training
programme to be used as an intervention to generate
awareness amongst managers of non-green factories
regarding green factories. For intervention two non
green factories located in Capital and National
Capital Region were selected randomly. The sample
selected from these factories comprised of allaog
middle level manager who were deputed by the
organization for training. Top managers were sekkct
as they are the chief catalysts for implementatibn
strategic decisions in an organization. Middle
managers apart from playing an important role in
organizational decision making also look over the
operations in the factories and serve as a linkidet
workmen and top management.

Through intervention a change in knowledge and
perception was targeted. The intervention was a
training programme comprising of awareness raising
training modules, which were assisted with
comprehensive tools. It constituted three modules
(awareness generation and motivation, green built
environment, IGBC green factory rating system) each
having 2-3 sessions. The delivery of training
programmewas framed into 3 elements introduction,
content and recapitulation. The content was dedver

using various tools like presentations and videos,
session summary handouts, pamphlets, training
manual. The awareness level of participants in
training program was enhanced by building their

training would provide evidence to the knowledge
and perception change brought about by the training

By adopting a participatory approach for training

program an effort was made to empower stakeholders
so that they can effectively intervene and work

towards betterment of work environment quality

through adoption of green factory certification for

their factory buildings. A tool for training evali@n

was used to get feedback on the overall reaction of
the managers to the training program. Tests were
analyzed by applying two sample t-test and level of
significance.

RESULTSAND DISCUSSION

Case Profiling

The selected buildings case 1 and case 2 had eentur
in relatively new field of green manufacturing. Bot
buildings adhere to norms as given by IGBC green
factory rating system and had applied for Goldnati
of 80 and 70 respectively out of total 100 points.
Table 1 shows a list of IEQ technologies instalgd
two factories

Both the factories used various technologies to
maintain an optimum indoor environment. This
contributed towards their ultimate goal of proviglin
good work environment for the workers

Table 2 shows the potential impacts of green faedor
was accessed by understanding the perceived kenefit
accrued through implementation of IEQ credits as
compared to their non green factories.

It was seen that both factories experienced 20-30%
reduction in energy consumption, 10-15% reduction
in employee absenteeism and incidence of sickness.
They also perceived to have experienced an
increment of 10-20% in productivity of workers.
Thus, the workers perceived that working green
factories had a positive impact on them.
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Table 1: List of IEQ technologies installed in cdsand case 2 Green factories
Indoor Environment Quality Case l Case 2
Mandatory Tobacco Smoke « Smoking was prohibited inside thee Negative pressure technology
Requirement 1 | Control factory area. for smoking rooms
« Designated smoking roomwas | ¢ Signage - placed in building
maintained campus to educate occupants
and visitors.
Mandatory Minimum Fresh Air | « Sensors used to monitor the « Air conditioners system meets
Requirement 2 | Requirements carbon dioxide level. ASHRAE guideline of 30%
* Use of high efficiency filters at more fresh air.
main HVAC intakes » Carbon Dioxide Sensors level.
Mandatory Avoid Use of
Requirement 3 | Asbestos No Asbestos is used in the building Nbestos is used in the building
The plant was flushed after
IEQ Credit 1 Building Flush Out _ construction in a 15 day period. To
remove contaminants and clean
indoor air
« Light shelves and skylight use » Use of glass wool in the roof
Day Lighting, 50%, | « 95% daylight penetrates through helps in using maximum
IEQ Credit 2 75%, 95% windows for at least 95% regularly ~ daylight.
occupied areas » Lights are equipped with
« All operational areas are occupancy sensors
IEQ Credit 3 Low VOC Materials| Low emitting mat&lis such as VOQ The plant uses fishing material such
sealant/ carpets/ composite woods/ as paints and carpets with almost
paints zero emissions of VOCs
IEQ Credit 4 Reduction of For staff modern canteen, games | Canteen, sitting space, toilets,
Workmen Fatigue room and electric buses to transportrestrooms, locker facilities have
(Break out spaces) | have been provided been provided
IEQ Credit 5 Eco-friendly House-| «  The use of chemically-reactive
keeping Chemicals and toxic cleaning products is
avoided _
¢ Audits - for maintenance of air
conditioners, air ducts, vents
e Training of workers, records are
kept and programs are managed
IEQ Credit 6 Gymnasium It is also provided in faetory
buildina

Continue: Next page
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Table 2: Perceived benefits from implementatiotEs) credit by case 1 and case 2.

Perceived benefits from implementation of IEQ

credit Percentage
Case 1 Case 2
Reduction in Energy Consumption 20-30% 20%
Reduction in Incidence of sickness 10-20% 15%
Increase in Employee productivity 10-20% 20%
Reduced Incidence of employee absenteeism  5-10% 15%

* Awareness generation and motivation

Training * SessionA: Understanding Sustainability
* SessionB : Climate Change and Global
Module 1 Warming Adaptation and
Mitigation

* Session C : Recapitulation

* Green Built Environment

o0 * SessionA : Sustainable Built
Tl'alnll’lg MOdUIe environment :

2 Green buildings and Green Factories

* Session B : Green Rating Systems :
IGBC and LEED

* Session C : Recapitulation

* IGBC Green Factory Rating system

Training Module * Session A: Green factory rating sy stem

3 * Session B: Indoor Air Quality and
occupation health : Benefits and Credits

* Session C : Recapitulation

Figure 1: Content of training programme
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INTRODUCTION

The audience is made familiar with the subject

4
CONTENT

The subject matteris deliveredto the audience using varioustools

) 4
RECAPITULATION

Recapitulatingexercises are introduced after each moduleis finished

Figure 2: Elements of the Training Programme

Distribution of samplc bascd on description of the term ‘Sustainable Devdopment?
120
TiMh
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]
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30
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10
20 1=
1
]
Enviraninent Enerwy  Use of low ¢ost Uge o ke cfwaste  Reuge, reduce, Green building  Meeting
frrendly conzervation matcrialz rencwal:le materials reevele refuse  construction  presentnccds
clergy wilthoul
COIPromizing
Tl eneeds
mPre-test{%o) = Post-test ("o)

Total percentage is greater than 100 as more thamesponse was obtained.
Figure 3: Distribution of sample based on desaiptf the term ‘Sustainable Development’

Continue: Next page
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Clonstruction uging waste materials

Protecting occupantshealth and
improving employ ee productivity

Efficiently using energy. water, and other
resources

Constructionwith sp ecialized high cost
material

Green in color

Distribution of samplebased on description of term ‘Green building’

0 50

# Post-Test(%0)

100

B Pre-Test (%0)

Total percentage is greater than 100@® fhan one response was obtained.
Figure 4: Distribution of sample based on desaiptf the term ‘Green Buildings’

Table 3: Distribution of sample with regard the Whedge about features of green factory rating syste

Features of green factory rating system Pre-Test st-Pest

Site Selection and Planning 0 (0) 7 (35)

Water Conservation 5 (25) 10 (50)
Energy Conservation 9 (45) 16 (80)
Material Conservation 3 (15) 12 (60)
Indoor Environment Quality 4 (20) 19 (95)
Innovation & Design Process 3 (15) 10 (50)

Total percage is greater than 100 as more than one respassehained

(Figure in pathesis indicate percentages)

Training Programme

Intervention was a training programme, which
consisted of awareness raising training modules,
which was assisted with comprehensive tools. The
training programme developed is discussed with
respect to its content and delivery.

Content of training programme

To meet both the aims and objectives, and the
differing levels of knowledge and expertise of the
target audience, three modules have been formulated
which each having 3 sessions as indicated by Figure
1

Delivery of training programme
The training program was framed into 3 elements as
indicated by Figure 2

(1) Introduction — The respondents were made
familiar with the subject matter though informal
discussions and presentations. (2) Content — the
subject matter was delivered using various tools
which include (3) Presentations and videos (4)
Session summary Handouts (5) Pamphlets (6)
Training manual (7) Recapitulation — Recapitulation
was recognized an essential part of training
programme. It was administered with purpose to help
respondents to recapitulate the content at theoénd
each session. For this, recapitulation exercise® we
developed for each session.

I ntervention

The respondents were assessed for their knowledge
and perception before and after training various

issues: Sustainable development and global warming,
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green built environment, green rating systems, rgree
factory concept and IEQ

It was observed that respondents had fairly goed id
of the term sustainable development but they not
could not relate it to other options like greenldinig
movement, 4R’s use of low cost materials.
Respondents had fairly good idea of the issue of
global warming as in pre-test, three fourth (75%)
could identify its correct meaning. However, in pos
test nearly all (90%) respondents chose the right
option as indicated by Figure 3. Participants sltbwe
keen interest in understanding the role of
manufacturing sector in global warming so that they
can take suitable actions for mitigation and
adaptation.

Figure 4 indicates that in pre-test 65% of respsnse
were received for green buildings being associated
with specialized high cost construction. Also, even
though the respondents belonged to large
manufacturing  corporations, surprisingly 15%
responses were received relating green buildings wi
a building which is green in color. However, these
misconceptions were dealt in the training program,
they were made aware of the fact that green bgklin
are high-performance building providing economic,
human and community benefits as well as reduced
environmental impacts. In post-test respondentge we
able to comprehend the same as majority of resgonse
(85%) were obtained for option 4 (Protecting
occupants health and improving employee
productivity). Also, respondents could recognize th
resource efficiency of green buildings since 70%
responses were attained for option 3 (Efficiently
using energy, water, and other resources) and 40%
responses were received for waste materials for
construction.

In pretest respondents could not comprehend the
green factory concept. To bring about a change in
knowledge many examples were cited from
operational green factories, wherein a special
emphasis was laid on IEQ credits employed.
Participants were made familiar with IGBC green
factory framework, which caters both to existinglan
new factories. Ensuring proper IEQ is one of thesimo
pertinent component of the rating system, in ptetes
only 20% responses were received for this option
whereas in post-test percentage responses increased
to 95% as indicated by Table 1. During training for
better understanding of these terminologies exasnple
were drawn from operational green factories on how
they have implemented these credits and benefits
accrued through their implementation. Also,

Kaur et al/ OIDA International Journal of Sustainable Development 07:01(2014)

percentage of respondents that could identify green
rating systems increased from 10% in pre-test to
100% in post-test.

A shift in the average scores from low to high
indicated a perceptual change towards sustainable
development and climate change. Pre-training
respondents were seen to oblivious to the seri@ssne
of climate change as they perceived it to be
exaggerated. Post-test training their perception
changed and they showed interest in knowing the
contribution of manufacturing sector in climate
change. They also showed a positive perception post
training towards sustainable development as they
were interested in knowing how they can access
workshops, seminar relating to these issues. One of
the participants also pointed out that they neealed
trainer in their organization for educate their ks
towards sustainable development.

The knowledge towards IEQ technologies was seen
to be quite low amongst respondents in pre-test.
Respondents also were oblivious to the technologies
like airflow and Air Changes per Hour (ACH) less
than one fourth responded correctly. They were made
aware of the adverse health effects of maintainihg
not maintaining an optimum airflow and Air Changes
Hour in a factory set up. In post-test 85% respdnde
correctly for both. Respondents also lacked
knowledge regarding the VOCs and break out spaces.
They were acquainted with these two concepts and
their importance by drawing examples from existing
green factory set up where implantation of these
credits has led to reduced incidence of sicknesls an
greater satisfaction amongst workers.

A shift in the average scores from low to high
indicated a perceptual change towards sustainable
development and climate change. Pre-training
respondents were seen to oblivious to the seri@gsne
of climate change, as they perceived it to be
exaggerated. Post-test training their perception
changed and they showed interest in knowing the
contribution of manufacturing sector in climate
change. They also showed a positive perception post
training towards sustainable development, as they
were interested in knowing how they can access
workshops, seminar relating to these issues. Rwior
training respondents perceived the concept of green
building to be very complex involving highly
specialized construction. However these perceptions
saw a shift during training, which is evident thgbu
high average scores in post training. They could
perceive green building to be energy efficient
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Lack of educational programs

Lack of knowledge and awareness

Lack of tax relief and grants and other
financial incentives

Lack of institutional framework

Cost constraints

o}

Distribution of the sample indicating perceived
challenges towards adoption green factory guidelines

W Response %

20 40 60 80 100

Total percentage is greater than 100 as more thamasponse was obtained
Figure 5: Distribution of the sample indicating geived challenges towards adoption green factoigetjnes

70
60

50

a0
30
20

il

Pre- (raining (%)

M To no extent

mToa large extent

Distribution of the sample indicating perceived motivation
towards green factories

To some extent

HTo avery large extent

4

Post- training (%)

M To moderate extent

Figure 6: Distribution of the sample indicating geived motivation towards green factories

construction and design that minimizes the total
environmental impact while enhancing user comfort
and productivity.

Respondents were asked to identify what they
perceived to be major barrier towards adoption of
green factory guidelines. Figure 5 Indicates towaxd
need of strong movement to build awareness towards
green factories amongst stakeholders as maximum
percentage of responses (90%) indicated towards the
lack of knowledge and awareness as being the major

barrier towards adoption of green factories. Hence
this training module can be of immense utility for
pioneer organization promoting sustainability where
in such interventions and training strategies can b
undertaken to generate awareness and promote the
noble cause of sustainable development through
adoption of green building practices.

The respondents also appreciated the efforts made b
green factories — case 1 and case 2 were motitated
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adopt the certification by observing the benefits

perceived by these two organizations. Percentage
perception towards benefits of green factory rating
system increased from 30% to 85% indicating the
positive impact of training. Respondents, they

realized their duty towards the protection of

environment which can be seen as the first step
towards the initiation of green movement. They

expressed their willingness to various measures in
protecting environment after training.

Figure 6 indicates the rise in motivation from pre
training to post training. During pre-training only
10% were motivated to adopt the rating system.-Post
training 65% of respondents were motivated to adopt
the green factory guidelines. Respondents became

aware of the benefits, technologies, and importance
of all these aspects under green factory system and
were thus ready to bring about a change in their
existing environment by adoption of green factory
certification system. This was evident from thetfac
that in post-training 90% of respondents expressed
their willingness to adopt green factory ratingteys.
Based on the responses obtained in knowledge and
Perception test, scoring was done. Categories were
created and scores were arranged under these
categories to determine the number of respondents
scoring high or low in pre-test and post-test. Fegt-

8 indicates a considerable amount of difference
between the pre-test and the post-test scores of
managers.

Distribution of the sampleindicating the pre
70 60
60 M Pre Test [ Post-test (Percentage)
40
30 30 25
20
10 0 0 . 0
0 I
Very Low (40- Average High(81- VeryHigh
low(Below 60) (61-80) 100) (101-120)
40)

Figure 7: Distribution of the sample indicating jared post training knowledge scores percentage

Distribution of the sampleindicating the pre and post
trainin g Perception scores percentage

Very Low
(Below 20)

50 M Pre-training Post-training a5
‘ 45 40 40
&% 40 | 35
S 35
S 30
= 25
~ 20 15 15
15 10
10
5 0 0 . 0
0

Low (21-40) Average (41- High (61-80)

Test Score Distribution

Very High

60) (81-100)

Figure 8: Distribution of the sample indicating jared post training Perception scores percentage
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Table 4: t-test for knowledge and perception scores

Post test- Pre-test

Mean level of significance
Knowledge 49.15 18.34 0.00
Perception 44,75  14.03 0.00

The paired t-test was calculated for knowledge and
perception scores. The means of pre-test and psist-t
were found to be statistically significantly difést as
indicated by Table 4.Thus it was inferred that aller
training did have an impact on knowledge level and
perception of managers.

The training programme helped in increasing the
knowledge and changing perception of stakeholders
regarding sustainable development and related ssue
and also the benefits accrued from working in green
environment. The training programme helped
stakeholders to understand and appreciate how their
practices and preferences in their factory building
can contribute to good working environment thereby
leading to a holistic goal of sustainable developime

CONCLUSION

The need of sustainable development is picking up
pace, with one of the major concerns being to pl@vi
healthy environment for citizens to live and work.
Industries being prominent drivers of economic
growth in India have a growth rate of around 8-9%
and contribute about 25% of the average annual
GDP. However, rapid industrialization has led to
massive pollution significant greenhouse gas
emissions and degradation of the natural envirommen
which has resulted in an impact on resources, human
health and wellbeing. This indicates towards a
rampant need for the development and adoption of
green building rating systems in Industrial sector
which will help in steering growth towards
sustainable industrialization. To address this, GGB
has developed a new rating system for green fastori
and industrial structures.

The study was carried out in two buildings, both
registered under IGBC green factories. These two
buildings were developed as case studies. The
managers and architects were interviewed to to gain
an insight into the technologies that they
implemented under IEQ category and the benefits
derived from its implementation. The technologies
employed by existing green factories, as reveaied b

the study were building flush out, entryway systems
high efficiency filters and so forth. The employees
perceived to have experienced 20-30% reduction in
energy consumption, 10-15% reduction in employee
absenteeism and incidence of sickness along with
increment of 10-20% in productivity of workers.
Thus the workers perceived that working green
factories had a positive impact on them Perception
and awareness of stakeholders was studied regarding
green movement which revealed the gaps in
awareness. To fill these gaps a training program wa
structured, taking case profile of existing green
factories as a quiding framework. The training
program gave holistic overview towards green
movement particularly green factory rating system
eliciting in-depth information regarding with spaki
reference to IEQ credits and the benefits accrued
through its implementation. IEQ and occupational
health in factory building directly impacts the ham
health and productivity of occupants [14]. It isecof

the major concerns in providing safety and good
working conditions in the industrial sector. Hence
IEQ credits were given importance so that managers
can be motivated towards providing good work
environment for their fellow workers through green
factory adoption. The training was statisticallgttsl
using two sample t-test and it was found to be
statistically significant in bringing about knowigel
and perception change. Training program was
instrumental in generating awareness and motivating
employees, which was spelt by willingness of
majority to adopt green factory rating system and
take suitable sustainable initiatives for theirtdayg
buildings to provide a better work environmenthe t
workers.

Thus, it was concluded that training program was
fruitful in bringing about a knowledge and percepti
change towards green factory rating system. Such
interventions can be taken up at a wider scale to
motivate stakeholders to address the health coscern
and productivity of workers along with other
environmental concerns through adoption of green
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factory guidelines. Training programmes can be used
as a catalyst in accelerating this adoption. Moving
forward towards the ultimate goal of sustainable
industrialization, green factory rating system dan
incorporated in policy framework to promote greater
willingness on part of industries to adopt green
practices for their factory buildings. Such
interventions are fruitful for targeted beneficeari
and also civil society as a whole and can be used t
have far reaching applications to address the iefue
sustainability. To achieve the goal of sustainable
industrialization globally, it is imperative thatch
rating systems for industrial buildings are develbp
and implemented by other leading rating systenes lik
LEED (US), BREEAM (UK), CASBEE (Japan),
Gold Star (Australia) and so forth. Future
generations can be also empowered towards the goal
of green industrialization by incorporating the
knowledge regarding the same in school curriculum.
This is in the view of the fact that future geninas

will take on the role of the industrialist, entrepeur

or the workforce in any organization. Hence the
knowledge of green industrialization would help
them in addressing sustainable development in more
responsible manner.

REFERENCES

[1] Seo, S., (2002). International review of
environmental assessment tools and databases,
Retrieved July 2008, from

www.constructioninnovation.info/images/pdfs/R
esearch_library/ResearchLibraryB/-
ProjectReports

Melchert, L. (2005). The Dutch sustainable
building policy: A model for developing
Countries. Retrieved October 2007, from
www.sciencedirect.com

Whole Buildings Design Guide Sustainable
Committee (2010), Sustainable, Retrieved April
2011, from http://www.wbdg.org/

TERI, (2004). Sustainable Building- Design
Manual, Vol. 1 and 2. The Energy and Resource
Institute (TERI), New Delhi, India

Reis, R., Bilec, M. M., and Needy, K. L., (2006).
The Economic Benefits of Green Buildings- A
Comprehensive Case Studyhe Engineering
Economist, 51: 259-295

Pothbore, V., Syal, M.Korkmaz, S.(2009).
Adoption of Green Building Guidelines in
Developed CountriesBased on U.S.and India
ExperiencesJournal of Green Building, Spring
2009, vol. 4(2), 158-174

(3]

[4]

[5]

[6]

[7] United States Green Building Council (USGBC),
(2008). Greening the codes, Retrieved January
2010, from www.usgbc.org/
Bansal, N., K. (2009, Februaryarowth of
Indian Industrial Sector: A Roadmap for
Success. Paper presented at National Seminar.
Retrieved from
www.smvdu.ac.in/mainpage/National%20Semin
ar%202009.pdf
International Energy Agency. (2007)racking
Industrial Energy Efficiency and CO2 Emissions.
Retrieve from http://www.global-greenhouse
[10]McKinsey & Company. (2009). Environmental
and Energy Sustainability: An Approach for
India. Mumbai,India
[11]Young, P., Byrne, Gand Cotterell, M. (2005).
Manufacturing and the environmentThe
International  Journal of  Advanced
Manufacturing Technology, 17(3), 488-493
[12]Agnitohram, R. V. (n.d). An overview of
occupational health research in India, Indian
Journal of Occupationaland Environmental
Medicine. 9(1), Retrieved June, 2009, from
http://medind.nic.in/iay/t05/i1/iayt05i1p10.pdf
[13]Green Rating for Integrated Habitat Assessment
(GRIHA), (n.d). The basics, Retrieved July
2009, from
http://www.grihaindia.org/index.php?option=co
m_content&task=view&id=14#1
[14]Indian Green Building Council (IGBC)., (2009).

(8]

(9]

Green factory rating system, CII, IGBC,
Hyderabad, India
[15]Jain, S. Gupta, P. and Syal, M. (2009),

Acceptability of LEED and GRIHA amongst
Stakeholders (Unpublished master's thesis).
University of Delhi, New Delhi, India



