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Abstract: Rapid industrialization and mass urbanization lgamerated a challenging situation for the cityépers and
managers to maintain a balance between economelgpement and a sustainable environment for itshiihats.
Circular economy concepts can offer a unique oppdst to decouple growth from resource requiremefitghe core
of the circular economy, is the proposition of cdete elimination of waste — i.e. waste not in itgdftional sense, but
any form of underutilization of assets and resairéecase study of the textile manufacturing indust Surat, India is
taken to compare the performances of traditiongpluchain processes and the advantages of adaptougar economy
concepts. Temporal sprawl of the textile industrused to find the changes in trip lengths of ufibeight trips over the
last two decades. For estimating freight trips mwduand patterns, roadside interviews of freighticled and
establishment surveys of manufacturing and tradimits were conducted. Overall urban freight tramspontribution
from the textile industry is estimated by modellfigdd data. Organized trip planning and optimimgitization of payload
capacities can reduce vehicular emission genefadedcommercial goods movement in the textile indug 2/3¢ of
its current levels. The paper asserts reinforcas tthe integration of circular economy principleghwsupply chain
processes is beneficial from sustainability as waslla business point of view. The congestion ntibgadue to the
reduced number of trips offers a further reductiothe overall traffic emissions due to betterficaflows on the city’s
road network.

1 Introduction technology development, and improving industry
Circular economy (CE) is the representation of ganagementfg. .
continuous cycle that cautiously utilizes naturapital, Post economic liberalization in 1991, India hasnbee

optimizes resource yields, and minimizes systeksiy €xperiencing environmental degradat_ion in extreme
managing stocks and renewable flows. According o Ccmeasures. As the economy struggles with supply-ddma
Principles, any kind of limited resources shoultiofy ~ issues, faster urbanization is leading to a gregteeration
3Rs, i.e. reduce, reuse and renew [1], while rebtava of waste. On one hand, there is a need to sushein t
resources should follow the 6Rs, i.e. reuse, regyclindustrial growth in our desire to become a devetbp
redesign' remanufacture, reduce’ recover [2] B‘._g|di economy; and on the other hand, it is Criticalderitify

CE environment needs coherent change in consuniBpovative growth models that do not aggravate the
behaviour, governmenta| po]icies' and businesgipm existing resource constraints in India. It is estied that in
Such a transition is Comp|ex and requires simubtane |ﬂdia, the transport sector emits 258.10 milliortnmeons
changes in various sub-systems, such as enerdggtitssg ©Of carbon dioxide (C¢), out of which 94.5% was
and financial sub-systems. In different parts @f world, ~contributed by road transport alone [9]. The presase
the concept of CE has evolved differently basedheir ~study is of Surat city, which is located on the tees coast
cultural, social, and political systems [3]. Fostamce, in ©f India in Gujarat state. The city is th& Biost populous
the United States and Canada, corporations applyeh With around 4.6 million people [10]. With the deeid
concept to conduct product-level life cycle studdsin ~ growth of over 55%-60% since the last four decaies,
Europe CE is applied for addressing issues assdoigith  one of the most sought destinations for employnaet
the use of natural resources for sustained econgroigth ~ business opportunities. The city has a very vibrant
as well as for effective waste management [5]. S@fe €conomy as itis a hub to the diamond and textdestry.
related initiatives in South Korea and Japan aims fGlobally, 63% of the textiles produced is throughtbetic
increase consumers’ responsibility for material msel  fibres [11], which are derived from petrochemicatsl its
waste [6,7]. In China, the concept of CE is usedaasproduction leads to the generation of CQ2]. Surat,
mechanism for profitable product developmentocated on the western coast of India is also a big
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manufacturing hub of synthetic textiles. The city igovernment to replace petroleum fuel-based vehwits
popularly known as the “Synthetic capital of Indfat its  electric battery vehicles by the year 2030. Thisaitive
scale and expertise in the manufacturing of syitthetcan also be implemented for LCV used for shortgfrei
textiles. Textile manufacturing processes in Steate a trips in cities. Textile freight being lightweiganhd average
fragmented industry structure leading to severaddgo trip length under 10 km, diesel engine LCVs can
movement trips in the city. According to a studige t conveniently be replaced by electric LCVs (e-LCNIso0,
internal goods movement generated by the textiadtry the use of e-LCV would provide relief to alarmirgyéls
makes around 40% of the total internal goods mowemeof vehicular emission in the highly affected ardde
by light commercial vehicles (LCV) [13]. In the pent overall ideology is to make the entire goods mowame
study freight trip generation from the textile isthy is cleaner and eco-friendly for the industry and thg as
estimated and the emission impact of these trifisisd. ~ well. Cleaner urban freight transport would redube
The city has a very high level of vehicular emissio overall vehicular emission in the form of GHG an®.C
especially particulate matter (PM) levels in theaar emitted for every kilometre travelled.
having industry presence. Almost 38,000 LCV tripesde
for transport of textile goods are found to be gnthte to 2  Literaturereview
non-optimized operation generating more than 180ee The circular economy concept has been important,
of CQ; every day. Empty vehicle trips are also causingslevant, and applicable for a long time in the
unnecessary traffic on city roads thereby redudim® manufacturing industry. With depleting levels otural
overall efﬁCieﬂcy of the network. If the eStimatempty resources and increasing levels of man-made mnﬂ‘uﬁ]e
LCV trips are optimized by planning complete uiibn  focus of the academic and research community gty
of payload capacities, 370 thousand vehicle kiloeset shifting from the predominant linear growth modél o
travel (VKT) can be reduced from the city roadstWi produce, use, and dispose of, to a sustainablecaod
reduced use of LCVs owing to optimization, the @st®n  friendly growth model which CE offers. The CE copise
situation is prediCted to mltlgate Vehicular ermﬂs are imp|emented in several ways by various indesstat
especially Particulate Matter (PM) are found tarb@very gifferent times, and hence evidence for the oridithe CE
hlgh amount in the textile industry Clusters, fome areas Concept is unclear [14] CE is not a Standa|on@epn but
it is twice the national average and exceeds thmipsible it is interwoven with various other concepts likeliistrial
limits for a healthy life. The current state ofaiff is not Symbiosis [15-]_7] Some CO”CGthﬂ' frameworks f&r C
sustainable for years to come even after the opditioin of  proposed by different researchers and institutimagjiven
empty trips. The use of alternate fuel sourcesbb@n in Table 1.
extensively promoted in several countries of theldvo
already. In India too, a new policy is taken up thg

Table 1 Concept of circular economy given by différesearchers
Year Conceptual framework for circular economy

Revamping the material flow from linear flow toaitar flow; thereby increasing the efficiency of

2007 resource utilization and reducing the amount a@risity of emissions [18].

Materials flow in a closed loop of activities witedback processes, the basic process in which
2008| natural resources get transformed into manufactomeducts thereby generating by-products that
can be fed as resources for other industries [19].

Develop a closed system of resource-product-reneagmilirce, which involves reducing, reusing,
and recycling of resources, against a unidirectisystem of resource-product-waste [20].

It brings a paradigm shift, used products (wasseduvill be repaired, reused, and recycled forroth
purposes [21].

Shift towards the use of renewable energy soustisinate the use of toxic substances and

2014 | minimization of waste through the superior desifmaterials, products, systems, and business
models. Rplacement of the erof-life concept with restoratic [22].

Maximization of in-use resources throughout its tif/cle, from sourcing to supply chain, to

2015| consumption, to the remaining unusable parts ferfanction and converted back into a new sourge
for another purposthereby reducing the extraction of resources fratune [23].

Decoupling of economic growth from the extraction @onsumption of scarce resources with
negative footprints and making existing resouraeslyctive for as long as possible [24].

2011

1]

2013

2016
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Though after a much delay, gradually there is #s relationship with key features using spatiareametric
universal realization that the earth is fragile hwits techniques to assess the role of spatial effectsngm
carefully balanced ecosystem and natural resoj&&ds establishments and the urban environment, where the
There is a fundamental shift in the socio-econoamid results show that FTA is better modelled as a imeat
environmental landscape, technology evolutiorfunction of employment and other location basedbtdes
population growth, and global awareness regardimgg tlike floor area and width of connecting road [&iinging
finite nature and rapid depletion of resources. Thearban analysis and spatial studies closer to uldigistics
consumption model, i.e. cradle-to-grave model whichppears to be relevant to tackle last mile issfiespatial
involves exploiting the finite resources to creaew analysis coupled with a logistical approach provale
products and eventually disposing of the used misdu relevant diagnosis for urban logistics practitienend
non-systematically into landfill sites, which lackslocal authorities, before the settlement of logssti
sustainability for the future. There is a lot okks organizations or new regulations that suit Ccities’
associated with the increasing demand-supply gaptalu characteristics, assets and constraints carried out
the growing population, increasing demand for reses; comparison of constant freight trip generation (FTG
finite nature of resources, and take-make-disposated estimations for three different aggregation levels
linear economic model that has led to an inteneghé activity-based categories to derive different fiowal
adoption of the cradle-to-cradle model. This cradle forms [32,33]. It is observed that suitable funaéibform
cradle approach forms the central idea of the CEHaho can reduce the need for more disaggregated daitzh) wdm
[26,27]. Though a considerable amount of reseamt ¥ reduce the overall cost of collecting data.
carried out in the area of CE, the majority okifacusing From the relevant studies reviewed it has beendoun
on the manufacturing and operations phase of asgugt/ that the majority of the researchers have focusgy @n
service development. From the 3Rs of CE i.e. reducthe freight trip generation aspect in their workeidht
recycle, and renew, [28]; reduce is the componentsstribution and trip assignment is not exploredcmin
applicable to efficient logistics or supply chainresearch, probably due to the complexity of theplup
management systems. According to the Circularity Gachain of innumerable goods and service offereddi&su
Report [29], about 26% of the global carbon dioxidare primarily carried out from the data obtainedmfr
emission is due to transport processes. It is aoessary transporters dairy, industries, or vehicle surveiiso,
to recycle or renew the waste or by-products tetudies have focused on aggregate data of allréight
successfully apply the principles of CE. Reduciionhe intensive activities of the city. An exclusive spfdcusing
available resources is also a very way of making tton trip generation characteristics of the industng its
environment sustainable wherever recycle or rengw traffic impact on the city network has probably temn
difficult. There are very limited studies carriedtavhich unexplored dimension in the city logistics.
explore the application of CE in city logistics foeight

management. 3 Supply chain analysis: Textileindustry
Urban freight transport (UFT) is a very crucialafer Textile is the largest industry in the city empluyia
the sustainable existence of cities. Research il k& million people directly and indirectly. The city $ats
come a long way from early effort started in th&09in  production facilities specialized in synthetic kg,
the US and European Union. Recently, a multistaggving 21 industrial clusters in different partstioé city
modelling approach is used that points out thetic®la having more than 25,000 manufacturing (weavingjsyini
existing among city logistics measures, actors,@dmice and 513 processing units. Surat exports its teptidelucts
dimensions. It comprises three model sub-systems ¢§various corners of the country and abroad retyul@he
estimate the quantity origin-destination (O-D) ruas by textile industry in the city is highly fragmentedithv
transport service type (i.e. retailer driven or Velsaler cjysters of small production units set up in défetrcorners
driven or by a third party carrier), the delivery-0D of the city. Details of production, processing, dratling

matrices by delivery period, and the vehicle O-Orfes  facilities of the textiles industry are given inbla 2.
according to delivery tour departure time and viehigpe

[30]. A similar analysis of freight trip attractidfTA) and

Table 2 Details of Textile Industry, Surat

Type of units Activity Number of Number of Approximate
units Clusters area occupied
Powerloom and shut-less loom | Weaving of raw fabri 25,00C 20 3 million sq m.
Processing hou Dyeing, printing 40C 5 7.43 lacs sq.
Value addition works Embroidery, jari 11,000 12 1.2 million sqg. m.
works, lacework etc
Trading Wholesale and retgil 160 trading 2 3.3 million sg. m.
trading complexe
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The fundamental textiles manufacturing processdustry experts and trading unions, it is obsertbed the
involves several stages like weaving, dyeing, priitetc, entire textile manufacturing process can be divided
and requiring goods flow from one place to anotioer four phases. A diagrammatical representation of the
different activities. From the various interactiomsth  various processes (Figure 1).

Synthetic yam procured Cotton and silk yam g
from mdustries of Vapi, procured from local yam
Silvassaand Ankleshwar manufacturing mdustries.
7~ Phasel
Weaving units 3
- (yam converted into raw fabric). 1
™ 00% powetlooms, 3-10 % shutde less [% ™~
looms
Phase IT &
> I
o ]
/ b
Retailers Consolidation Phase
within the city centers/ Transport = v
v ¥
End users within Sentoutside study area P,
the study area using HCV, MCVs

Figure 1 Supply chain of textile manufacturing istiy

Phase 1: Raw material procured locally or nearbyFreight is moved using LCVs here. The processedcfab
industrial towns (Vapi, Ankleshwar) reaches Surathe from the textile market is sent to various smadllso/alue
form of yarn reaches the weaving units (powerlooms)addition units. Since the value addition units haweery
which is then sent to the textile market for tradim further small quantity of goods transactions, it is gerigicdrried
processing. In this stage, the predominant modes wading two-wheelers or passenger three-wheelers also
transport are heavy commercial vehicles (HCV) and
medium commercial vehicles (MCV). Phase 4: In this stage, the processed and value-added

fabric, after undergoing physical quality checkstla

Phase 2: The yarn is weaved to produce raw fabric otextile market, is dispatched to the consolidatiemtre.
grey cloth which is sent to the textile marketjridergoes From the consolidation centre, the finished texiie
various initial quality checks there. Here the s@ortation  distributed outside the study area via HCVs and MG\
of the processed fabric takes place through LCVs. there are a large number of units for each phase of

production and traders involved, a lot of tradictj\aty of

Phase 3: Raw fabric is then sent to the processors fajoods takes place in the city leading to frequefii¢ jams
dyeing and printing activities. Then again, thecessed and congestion (Figure 2).
fabric is sent to the textile market for final goathecks.
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The city has a very well developed market alonghwittextile business. The textile industry of the city
it major arterial road (ring road) for trading @xtile goods, witnessing continuous sprawl in its manufacturinmgl a
the market covers an approximate area of 3 squarearket facilities over the last three decades.rei§ishows
kilometres and has more than 140 building complexake expansion of the textile market area of thefoim the
housing approximately 60,000 traders engaged in tlyear 2000 to 2018.

in

' Figure 3 Temoral spraw! of textile market reareﬁu

Similarly, the production units also have graduallfFigure 4). The sprawl of the textile industry isonm
sprawled out to newer outskirts of the city owindiigher towards the eastern side whereby the national dtsdic
land prices and traffic congestion in the city cent freight corridor (DFC) would be coming up soon.

Temporal Growth of Pmnqom Cluster

AR ey BRIy P, LD NEREL R, B

Figure 4 Temporal spraw! of textile powerloom (wiegy units
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For both, the maps shown in Figure 3 and Figure @ut studies to measure pollution levels in diff¢qearts of
colour coding is used to show the expansion of ptaakea the city and the results found and not very enaina
and clusters’ growth over the years. The textitiusiry has The city is already facing serious health probléms the
grown considerably over time. As per recent datstile  high levels of particulate matter (PM) in the atplosre
production in Surat has grown by 10% in the lagears due to the industrial emissions and noxious fumks o
[34]. LCVs having diesel-run engines also have éigh vehicles, particularly in the last two years. Anne&110
emissions than their petrol or natural gas couaterhe data of the Gujarat Pollution Control Board [35¢®is that
sprawl of textile activities increases pollutiortire newly the particle pollution recorded from 10 locationghie city
developed area gradually. Environmentalists haveech was much higher than the national average (Table 3)

Table 3 Air quality at different location in Surat

Name of location PM 10 level PM25level Activity pattern
Udhani 167 53 Textiles (Weaving'
Bhaga 13C 42 Oils and chemica
Palsan 147 48 Chemical
Pandesal 171 54 Textiles (Weaving
Pandesara GIC 184 55 Textiles (Mills), Chemica
Chaltha 17z 50 Heavy industry, Pipt
Sachin GID( 18¢ 55 Textiles, Oil:
Jolve 184 53 Textiles, Fright Transpol
Ring Road (Delhi Gat 164 54 Public and Private transp

Source: GPCB Data, 2018

Pandesara GIDC which has most of the textilenderstand the inflows and outflows of freight frahe
processing houses in the city is having a mean oity. The RSI provided the data regarding the tygbe
particulate matter (PM10) at 184 per microgramspéic  vehicles, loading capacities, origin-destinationste, and
meter of air (g/m®) per annum as against the nationalimings of freight movement in the textile industwyhile
average of 10/n?. In the ring road (Delhi Gate), wherethe ES provided information regarding the dailypotitand
the textile markets are located, at ig4n® the PM10 thereby daily trips per unit area of the establishtn
levels are exceedingly high. Air Quality Life IndeXQLI)  number of employees, production capacity, and dgpac
reveals that an increase of 10 micrograms of PMAgilization. The textile industry has cauterizatiof
(particulate matter that is 10 micrometers or l@ss production units with similar activities based onet
diameter) per cubic meter of aipg/m® reduces life availability of labour and other ancillary suppdrhere are
expectancy by 0.64 years [36]. World Health Orgatiin ~ clusters of different production phases and trading
has suggested the levels of PM 2.5 atufm® annual developed in different areas of the city whicheisresented
mean and keeping these levels in check may hetpase on the map of Surat (Figure 5).
the lifespan in cities [37]. While Surat’s annuateage PM It also shows the location of important public sport
2.5 level at 50g/m?® is an alarming situation. With the locations like railway and bus stations. This |amatis
growth of the industry and population growth pragpeit bound to have excessive passenger movement aleng th
is going to be very tough for city officials to pide room road. As per the data obtained from the traffictagrcell
for both the healthy lifestyle and sustainable dgioef the of the city municipal office, movement of HCV isstacted
city. within the city limits from 7:00 am to 12:00 pm a8:00

pm to 11:00 pm; also movement of MCV is restrictahg
4 Estimation of textileindustry freight trips  the ring road encompassing the central zone otitiye

For collecting data related to freight flow patteinthe Due to these restrictions majority of the textileods
textile industry, roadside interviews (RSI) of fjat transportation within the city is carried out usibGVs
vehicles and establishment surveys (ES) of vario@ly. From the roadside interviews of 1137 freigtticles
manufacturing and trading clusters were condu@eche ~carried out for 24 hours on a typical working dagna

surveys were also conducted with transport prosider \(Nith the )ring road trip, destinations have been peap
Figure 6).
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Figure 5 Location of textile industry (productionits and market), Surat
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Figure 6 Mapping of LCV trips in textile industry

~137 ~

Copyright © Acta Logistica, www.actalogistica.eu



Acta logistica

- International Scientific Journal about Logistics
Volume: 7 2020

Issue: 2 Pages: 131-143 ISSN 1339-5629

Bhavesh Dhonde; Chetan R. Patel

IMPLEMENTING CIRCULAR ECONOMY CONCEPTS FOR SUSTAINABLE URBAN FREIGHT TRANSPORT:
CASE OF TEXTILE MANUFACTURING SUPPLY CHAIN

During the survey, it is also observed that aro2@th
of the trips originating in the market area andtiggt
completed within the market area itself. It is abhserved
from the survey that around 35% of the LCVs trips a
empty. During the drivers’ survey, willingness tectric
LCVs (e-LCV) was asked and it was found that
approximately 60% of the drivers were willing tdfsko
e-LCV if they were provided proper facilities (Figu7).

Willingness of LCV drivers to shift to electric vehilce

BS 1

BS: Bharat Stage.
emission strandard
given by Central
Pollution Control
Board (CPCB).
Govemment of India

Mon-
42%
Results based on

driers' survey

conducted for 1137
drivers in Surat city.

Figure 7 Percentage of LCV drivers willing to shdtelectric
LCV

Figure 8 Distribution of LCVs based on emissiomdtads

Also, the trips from the various textile clustemva

been estimated using the ES data. The majorityeofrips
carrying the semi-finished goods within the indusire
carried out using LCVs from the manufacturing aust
also.
manufacturing clusters was compared with that efriing
road market area, it is observed that similar ehsshave
been mapped as the destination locations from BleoR

When the map of trips originating from

freight vehicles. Figure 6 shows the directionaveroent

Details of the emission standards of the vehickelu
were recorded during the survey. It is observetinbaall
the LCVs used in the city are having the latestssin

of LCVs from various clusters of textile manufaabgy.
Here clusters from Katargam, Varachha, Udhna, Psarde
are having very high numbers of freight trips, hese

norms i.e. Bharat Stage IV (BS-IV), on the contrarglusters are quite old and have a large numbeesxfig
majority of the LCVs are of the models of previougnanufacturing units (up to 1800 units in a sindlester),

emission norms. Figure 8 shows the percentageané i
vehicles based on the emission norms.

while Sachin, Palsana, Kamrej and Jolva which arthe
outskirts of the city showing lesser number ofdteitrips

in the map as the number of units in these clustertess.
Also, clusters located in the outskirts do not @réfequent
trips as the distance is more. Establishment suonfey
production units and trading units enabled desmyaitrip
attraction and production models based on the pates
used in several works of literature on freight ggneration
(FTG) (Equation 1).

Multi-linear Regression model for trip generatiar f

goods movement in textile industry is:

FTG = 9.686 + [(0.0055 * Q) + (0.0480 * Npm) + (0.0074 * A) (1)
(0.0264) (0.0031) (0.0037)
+ (0.1485 * Ne) — (0.0167 * D)]
(0.0013) (0.0781)
R=0.78

Where,

Q is the quantity of goods produced (kilograms),

Npm is the number of weaving machines at the estabési,

A is the floor area of the establishment (squastens),

Ne is the number of employees at the establishment,

D is the average distance between industrial alasté distribution centre.

Values given in parenthesis are the p-values fone& parameters.

From the multi-linear regression model

the parameters of the multi-linear regression; héee developed for production units, it is found thatugh the
values are statistically significant for each ofe thnumber of units largely depends on the factors fli&er
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area of the unit, number of machines and laboul@yeq, Considering all the stages of the manufacturing
on an average 15 LCV trips produced per month,alsat process, the textile industry alone contributesiado38—
attracts at least 4.5 HCV/MCV trips per month fbet 40% of the total urban freight trips (CMP, 2018)s@
supply of raw materials. For the trading units, tisenber most of the chemical and engineering industriesiwit
of trips is largely fluctuating based on seasoralation Surat are indirectly associated with the textile
and overall business trends in the industry. Tdinits manufacturing process. Textile goods movement
are not trip generators, but they are trips regutafor contributes 32% of the total truck movement and 4%
different phases of production based on the denaad the total LCV movement in the city (Table 4).
supply of a particular type of textile goods.

From the details shared 50 major transport service Table 4 Freight trips in Surat and its textile irstry

providers, it was understood that mining materialg, Type of | Number of | Number Total
construction materials, chemicals and oils, consumemovement in | HCVs and | of LCV | trips
goods and are the most important commodities frloen t| urban area MCVs trips

tonnage of export and import point of view. Texigoods trips

contribute about 15% of the total commodities t@@a | Total goods 8041 261,081 269,122
transported to and from the city. While the intiig-c | movemer

movement of goods within the industry is carrietusing | Textile goods 3487 105,108 108,59%
LCVs. For the export of goods outside the city HGWisl | movemer

MCVs are preferred. Textile goods are exported &om
cities in the country as well as to major ports for According to RSI, 35% of the trips are empty, asd a
international exports. The major entry points fextile per ES of trading and production unit’s average length
freight in the city are Navsari, Palsana, Kadodaraf the freight, the trip is 9.8 km. Therefore appnaately
Pipodara, and Olpad. Traffic coming from/going tog&a 370 thousand VKT of LCVs is wasted in the city eveay.
Pipodara and Palsana have very high interactiol wiThe economic concern in the terms of financial bhss to
Sahara Darwaja where the major textile markets awgastage of man-hours, fuel, and operational lifestiicles
located. There are 140 market complexes here, whi@hnot the only loss incurred here. There is alsordinuous
enable business operations of more than 45000letextaddition of CQ and other GHG gases due to this empty
traders. During business hours, the entire arethree movement which is adding an unwanted burden on the
square kilometres along the stretch between Mamwé)a city’s atmosphere. Table 5 below gives describes th
to Sahara Darwaja becomes extremely congestedodudrhpact of empty vehicle trips on the city’s econoimy
local goods trips and loading/unloading of the goodbrief.
simultaneously.

Table 5 Details of LCV freight trips and its emiss

Description Reference Quantity
Total number of textile freight trig ES & RS 108,59!
Average freight trip length in textile product ES & RS 9.8 ki
Total vehicle kilometers travel (VK ES & RS 1,064,231 km
Carbon dioxide emission (CC [38] 548.3 tonne
Sulphur oxide:emisson (SOx [39] 1.51 tonne
Nitrous oxide emissions (NC [40] 1.36 tonne
Methane gas emission (Ct [41] 95.78 kg
Approximate empty trips by textile indus ES & RS 35%
Empty freight trips (daily ES & RS 38,00¢
Total empty daily VKTinduced by txtile industn ES & RS 3,72,481 km

The emissions mentioned above can be reduced if thenerating far more intra-city trips than that ofercity
number of empty trips is avoided by proper planningips due to the back and forth movement of texjdeds
measures. The LCV trips are short distance tripyicey ~ during its various phases of production and intetioa of
lesser loads, the possibility of using electricigkds as a textile market at each phase for quality checkslysis of
replacement of conventional diesel LCVs would redine the data collected in the RSI and ES survey can be

emission impact largely. summarized as follows.
The 3 sg. km of the textile market area near Sahara
5 Realts Darwaja is a highly congested becoming bottlenedke

The textile industry is generating more than a hedd entire road network of that zone. HCV/MCV trips e

thousand LCV trips for the internal movement of gmdt  Only of 8 percent of the total trips, which arecatgite
is observed that as compared to other industegsilgs are Organized and efficiently managed. Urban freiglipstr
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generated from the textile business is one of tlagom
polluting factors in the study area. From the asialpf the
surveys carried out it is derived that approximat&d0
tonnes of CO2 can be reduced by strategizing laacand
freight trips to eliminate empty freight trips tratrrently
comprise 1/3rd of the total LCV trips generateddaiily
basis. The GHG emissions basically in the formudplsur
oxides and nitrous oxides gases which are harroftte
health of residents of the city as well as contiig
towards warming of the city’s temperature can ficed
by 500 kg/day and 450 kg/day approximately. Asther

survey, approximately 60% of the LCV drivers arding
to shift to cleaner fuel option (i.e. e-LCV), ifagtually the
use of fossil fuel-based vehicles are replaced Hig t
innovative option, 60% of the total emission carsineply
eliminated, which would be a great relief for tharaing
levels of PM and GHG at major industrial zoneimity.
Reduction of 38,000 empty trips and replacemer@086
of LCV by e-LCVs can together bring a complete d®&n
in the existing situation of urban goods movemanthe
study area.

Emissions from urban goods movementin
textile industry
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Figure 9 Emissions from urban freight movemenekiite industry

Figure 9 shows a graph of different scenarios ef thcongestion can be reduced by one-third reductioribe

estimated reduction in pollution gases under dsffér
solutions sought here. Business as usual (BAU)satea
current condition with vehicle composition and t8pgths

overall number of trips or VKT of LCV, while the
emissions can be kept in check by replacing the
conventional LCVs with e-LCVs.

estimated from surveys carried out. Reduction ia th

emission from LCV trips is considered in four difet
scenarios. Scenario 1 refers to complete utilipatid
unused or underutilized payload of LCV trips, scenad
refers to the removal of all empty trips (35%) bgisng of
freight trips, scenario 3 refers to both removal tioé
unutilized payload as well as the removal of enfgight
trips by sharing of freight trips and the last smémrefers

6 Conclusions

Based on the several recommendations made by GPCB
and the prevailing standards of atmospheric emissio
recommended by the WHO (Table 3 & 5), itis vergtaia
that cleaner ways of transportation which wouldehaless
negative impact on the environment. From the stitidan
be concluded that for reducing vehicular emissiod a

to the replacement of 58% of LCVs with e-LCVsnmitigating the traffic situation following strategi can be
Scenarios are avoiding empty trips by proper Iaed. Uadopted by city planners and transport planners.
planning and management, replacement of conveitiona  Textile production houses should be convoked tb shi

LCV with electric LCVs based on the response from t
driver's surveys. Here solutions for both the pzoid i.e.
traffic congestion and vehicular emission, aridiagn the
textile industry can have a sustainable solutioraffic

their delivery times to a suitable off-peak houhjeh
would reduce the overall logistics and parking
congestion.
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