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Abstract: This study involved an environmental assessment of retail channels using the simplified
life-cycle assessment (LCA) method to quantify the environmental impact of packaged beverages
consumed in 7-Eleven convenience stores (c-stores) and Carrefour hypermarkets, with the aim of
offering shoppers more environmentally friendly chain stores. The life-cycle impact assessment
(LCIA) of packaged drinks at the point of sale (POS) shows the environmental impact of (1) consumer
transportation mode and (2) truck distribution. A comparative analysis was conducted on the
consumption of 1800 cartons of packaged beverages in c-stores compared to hypermarket channels
replenished by individual distribution systems. The paired t-test was used to assess the impact of the
consumption of 1800 boxes of 24 packs of 10-ounce drinks. The significance level of the beverages
consumed in Carrefour and 7-Eleven c-stores differed by 0.1. The logistics-focused LCA explained
the environmental and business rationale for replenishment and sustainable customer transportation.
We conclude that, due to consumer preference for retail channels and mode of transport, the carbon
footprint for the same products consumed in different channels should not be identical. The research
demonstrated a tool to convey more environmental profiles of transportation mode selection to
consumers and contribute to building sustainable communities.

Keywords: environmental assessment; transportation mode; retail distribution; sustainable customer

transportation; logistics of retail channel; carbon label; carbon emission label

1. Introduction

An increasing number of supply chains are adopting carbon regulatory mechanisms
to achieve sustainable development, such as introducing carbon labels on products to indi-
cate the contribution to climate change made by the product throughout its lifespan [1,2].
Although the carbon dioxide emitted as a byproduct of the manufacture, transport, or
disposal of a consumer product is listed on the carbon emission label, should the same
products consumed in different retail channels have an identical carbon footprint? World-
wide, consumers buy one million plastic bottles every minute. By 2021, the number of
plastic drink bottles produced globally is forecast to reach more than half a trillion [3].
Consumers in Taiwan use an estimated 4.5 billion plastic drink bottles annually. Excluding
packaged water, the total packaged beverage sales in Taiwan in 2016 totaled $1860 million
USD, and brick-and-mortar store sales accounted for 86 percent of that market [4]. With
more than 10,000 convenience stores (c-stores) covering a service area of 35,980 square
kilometers and a population of 23 million, Taiwan has the highest c-store density per capita
in the Asia-Pacific region [5]. The leading brand in the retail industry of Taiwan is 7-Eleven,
with more than 5000 franchised c-stores. Ten million receipts are issued every day by
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7-Eleven stores, which means that more than half of Taiwan’s population aged 15 or above
shops in one every day. The location of a physical store is one of the important factors in
determining the carbon footprint due to human transportation [6]. Most Taiwanese c-stores
are placed in densely populated areas and do not have enough inventory space. Thus, they
utilize the small quantity of frequently delivered goods to continuously provide the goods
with the highest demand. In cities, these daily deliveries can generate excessive emissions
and damage the environment. Although the large number of stores means economies of
scale and logistics cost advantages for the parent company, urban areas are often exposed
to large amounts of greenhouse gas (GHG) emission due to such frequent logistics activity.

A considerable amount of research has been undertaken to measure the effect of retail
delivery networks on the environment. Wang, Zhuang, and Lin [7] discuss the environ-
mental effects of replenishing packaged drinks to be sold in retail channels. Wang et al.’s
study [7] presents a comparative life-cycle assessment (LCA) of two replenishment systems—
one for a 7-Eleven c-stores and one for hypermarkets, as illustrated in Figure 1. Uni-
President Enterprise Co., Ltd. (No. 301, Zhongzheng Rd., Yongkang Dist., Tainan City
710, Taiwan) is Taiwan’s largest food production company. It also operates Starbucks,
7-Eleven, Mister Donut, and Carrefour. The supply of packaged drinks from the Uni-
President production plant to the distribution centers (DCs) is called Phase I distribution.
Phase 1II distribution is then from the DCs to the retail stores. Due to different truck ca-
pacities and transportation distances, researchers report that the impact indicators when
distributing 1800 cartons of 10-ounce packaged beverages to the point of sale (POS) of
Carrefour hypermarkets are lower than those of 7-Eleven c-stores, suggesting to consumers
that the packaged beverages sold in Carrefour hypermarkets are thus more beneficial to
the environment.

Manufactuer Distribution Center Retail store

33.42 km—p Carrefour

—39.3 km—p isti
Uni-President " IDREGEISHEE

plant —17.5km—p Retail Support 53.2 km——p 7-Eleven
International
Phase | Phase I
distribution distribution

Figure 1. The two-phase distribution of packaged drinks from the producer to retail stores [7].

However, store location and density in these retail channels influences not only
retailers’ replenishment costs but also the modes of transportation used to travel to the
stores of their consumers. Consumers have to travel a long way to shop with shops few and
far between, but shopping journeys are shorter when there is a dense network of shops. We
find that assessing the impact of distribution stages is necessary but insufficient to assess
which channel system is more beneficial to the community; it is also necessary to include
the environmental assessment of consumers’ choice of transportation mode, as shown in
Figure 2. In view of the rising demand from consumers for environmentally friendly goods
and the understanding of issues related to sustainable growth, it is important to scientifi-
cally address the life-cycle environmental implications of drinking packaged beverages.
Therefore, this study incorporated the impact of consumer preference of transportation
mode from their residences to retail stores on the environment. The research utilized a
streamlined LCA (SLCA) with background data available in the SimaPro 7 database [8,9].
The Eco-indicator 99 method [10], the most widely used endpoint impact assessment
method in LCA, was adopted to assess and present the environmental assessment.
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Figure 2. The distribution and consumption processes of packaged beverages [7].

The remainder of this paper is structured as follows. Section 2 reviews the impact
assessment results of replenishing the two retail channels presented in Wang et al. [7],
followed by an inventory of consumer transportation to these c-stores and the hypermarket
channels in Taiwan. The impact assessment results from consuming the same functional
unit (FU) in the two retail channels are presented in Section 4. The final section summarizes
the results, explores their ramifications, and offers avenues for further analysis.

2. Review of the Distribution Stage’s Life-Cycle Inventory

This section summarizes Wang et al.’s SLCA [7], along with the system boundaries
and functional unit (FU). Their study illustrates the environmental assessment of two retail
channel replenishment systems in Tainan city, where 770,000 people reside on 176 square
kilometers of land. Figure 3 illustrates the sites of 217 7-Eleven and four Carrefour hyper-
markets in Tainan City. Their LCA research evaluates the impacts of the distribution stages
on the investigated beverage retail chains on the environment, which enables consumers
to make an environmentally conscious choice as to which distribution channel holds the
smallest environmental burden for packaged drinks to be sold.

0 2000 4000 6000 8000
l . \

) meter

Figure 3. Carrefour’s locations and 7-Eleven shops in Tainan City.

Wang et al.’s LCA study [7] is focused on practical input data for the packaged bev-
erage replenishment systems of Uni-President Enterprise Co. According to Eco-indicator
99, the life-cycle impact assessment (LCIA) outcomes for the distribution of the FU to 217
7-Eleven and four Carrefour hypermarkets is shown in Figure 4. The figure presents a
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single-scoring life-cycle inventory assessment of deliveries to Carrefour/7-Eleven using
a fully loaded truck and shows the contribution of each delivery phase to this assess-
ment. In Phase I distribution, a 25-ton truck with 1800 beverage boxes is tasked with
transporting the packed drinks to individual distribution centers from the production
facility. Because the transportation distance of 39.9 km between the produce facility and
ID Logistics (Carrefour’s DC) is longer than the transport distance of 17.5 km between the
production facility and the DC for 7-Eleven, Retail International Support, the 10.44-point
(Pt) effect of the Carrefour distribution network is greater than the 4.58-point effect of
the 7-Eleven distribution network. A matched-pair ¢-test demonstrates that the impact is
significantly different at the 0.1 level, which indicates that there is a discrepancy between
the environmental assessment of the producer’s distribution to ID Logistics and that of the
producer’s distribution to Retail Support International for the same FU.

30 -+
27.57 H Fossil fuels
25 Minerals
Land use
20 - e
16.76 H Acidification
15 W Ecotoxicity
m Ozone layer
10.44
10 - — M Radiation
Climate change
5 4.58 .
— - M Resp. inorganics
0 - | I | M Resp. organics
Mfg to ID Mfg to Retail ID Logisticsto  Retail Support m Carcinogens
Logistics Support Intl Carrefour Intl to 7-11

Figure 4. Summary of single score for life-cycle assessment (LCA) adopting the “Eco-indicator 99” impact assessment [7].

A 20.5-ton truck filled with 1800 boxes of drinks is tasked with replenishing packaged
drinks from the DC to Carrefour hypermarkets in Phase II delivery (from DC to hyper-
market units), while a 10.5-ton truck is allocated to transport packaged drinks from the
DC to 7-Eleven c-stores. Because the transportation distance of 33.42 km between the DC
and Carrefour hypermarkets is shorter than the transport distance of 53.2 km between
the DC (Retail International Support) and 7-Eleven, the 16.67-point effect of the Carrefour
distribution network is less than that of the 27.57-point effect of 7-Eleven distribution
networks. A matched-pair t-test demonstrates that the impact is significantly different
at the 0.1 level, which indicates that there is a discrepancy between the environmental
assessment of the Retail Support International’s distribution to 7-Eleven c-stores and those
from ID Logistics to Carrefour hypermarkets for the same FU. In total, the 27.20-point
impact of distributing to Carrefour hypermarkets is less than that of the 32.05-point effect
of distributing to 7-Eleven c-stores.

In Phase I distribution, delivering from the producer to the DC for Carrefour has a
higher effect than delivering from the producer to the DC for 7-Eleven c-stores. In Phase
II distribution, delivering from the DC for Carrefour to Carrefour hypermarkets has a
lower effect than delivering from the DC for 7-Eleven c-stores to the 7-Eleven c-stores.
Traveling from the production plant to the DC for 7-Eleven has a lower (better) effect
during Phase I delivery than traveling from the production plant to the DC for Carrefour.
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In Phase II delivery, there is a greater (worse) effect on traveling from the DC for 7-Eleven
than delivering from the DC for Carrefour to Carrefour hypermarkets. In total, in the
distribution stage, the impact indicators for the 1800 cartons of drinks in 7-Eleven c-stores
are greater than for those in Carrefour hypermarkets. The delivery distance is the critical
element causing this result.

3. Life-Cycle Inventory of Consumption

The research extends the work of Wang et al. [7] and presents a comparative SLCA
for consuming the same FU in the two retail channels—c-stores and hypermarkets. This
study focused on one brand of packaged beverage consumed in these two channels and
refilled through various replenishment systems to compare the environmental assessment
of consumption of packaged drinks in 7-Eleven c-stores against that in Carrefour hyper-
markets. Impact assessments depending on the inputs and outputs of distribution and
consumer shopping transportation were used to determine which retail channel is more en-
vironmentally friendly while omitting the phases of raw material procurement, commodity
production process, and usage and disposal stages. The inventory analysis portion primar-
ily describes the emission during the distribution process and consumer transportation.

3.1. Goal Definition and Scope

The study used the LCA approach to quantify the environmental impact of consuming
packaged beverages in retail channels. This study was centered on the packaged beverage
retail supply chain, which includes the replenishment process and customers transporta-
tion to 7-Eleven c-stores or Carrefour hypermarkets. There are three important components
of the LCA: life-cycle inventory (LCI), LCIA, and improvement assessment. The LCA
in this study was streamlined by (1) limiting the number of resources, pollutants, and
environmental assessment of the distribution and consumption stages and (2) adjusting
the system boundary and limiting the life-cycle of packaged beverages to transportation
and consumption (as shown in Figure 5). It can be a time-consuming and costly process
to perform a comprehensive full-scale LCA; it is therefore always more convenient to use
a simpler form. Generally, simpler approaches are known as streamlined LCAs (SLCAs).
The material acquisition processes, production, usage, and disposal were omitted as their
environmental assessment is identical, irrespective of whether the packaged drinks are
consumed in 7-Eleven c-stores or Carrefour hypermarkets. Due to the composition of
distribution channels and customer choice of transportation mode, distribution and con-
sumption phases have been described as causing different environmental impacts. The
main objective of this analysis was to provide the quantitative environmental footprint of
the focal product, particularly in the phases of distribution and consumption, and prioritize
beneficial improvements for customer choice of transportation mode.

Raw Material

>

Manufacturing +»| Distribution Center —» PointofSale —» Usage | Disposal/Recycle

Figure 5. The system boundaries for the life-cycle of replenishment and sales of packaged drinks.

3.2. Input Inventory Analysis of Consuming Packaged Drinks

The collection of LCI input data on the consumption of packaged drinks for sales in
brick-and-mortar retail stores is defined in this section. These input data of the inventory
include the consumption frequency and quantity, consumer transport mode, and primary
traveling distance. The inventory data are measured on the basis of FU mass. Table 1 lists
the average transportation distance and consumption quantity per visit for shopping in
each channel. According to the average grocery expenditure and the buying behavior of
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Manufacturer

consumers at hypermarkets and c-stores [11], we set the average consumption quantity of
packaged beverages at two cartons and two packs in Carrefour and 7-Eleven, respectively.
Therefore, it would take 900 and 21,600 visits in Carrefour and 7-Eleven, respectively, to
consume the 1800 cartons of 6-ounce packaged beverages.

According to traffic surveys conducted on 20 main intersections in Tainan City, the
average speed is 33.43 km per hour [12]. The average time that a consumer takes to
travel to a local hypermarket is 20.2 min [13]. Thus, a car traveling at the average speed
of 33.43 km per hour will travel an average driving distance of 11.25 km. To account
for the environmental assessment at the consumption phase, an assumption of average
distance traveled from a consumer’ residence to a 7-Eleven c-store was made. Based on the
information provided by regional store expansion consultants and an investigation into the
guidelines of a new store’s establishment for 7-Eleven c-stores [13,14], the average distance
between a person’s residence and a c-store is 300 m. This statistic is broadly consistent with
most Taiwanese consumers, who will walk to a c-store within five minutes of their home.

Table 1. Average transportation distance vs. consumption quantity per purchase.

To Quantity Shopping Visit Distance
Carrefour 2 cartons 900 11.25 km
7-Eleven 2 packs 21,600 0.3 km

Based on surveys of the most dominant modes of urban transport for hypermarket
consumers [15], private cars account for 60.4% of transport, followed by buses (3.2%),
scooters (29.4%), and walking (4.2%). Wang et al. [16] distributed 450 questionnaires
to out-of-town students from two universities. These survey results indicate that the
breakdown of transportation modes used by college students to the nearest c-store is:
walking (74.14%), scooter (24.83%), automobile (0.25%), and bicycle (0.74%). Figure 6
indicates the replenishment process from the producer to the Carrefour hypermarkets
and the modes of transportation consumers use to get to those Carrefour hypermarkets.
Carrefour hypermarkets are not easily accessible except by car or scooter. Figure 7 indicates
the replenishment process from the producer to the 7-Eleven c-stores and the modes of
transportation consumers use to get to those 7-Eleven c-stores. The LCI input data for
frequency of consumer transportation modes to retail stores during the consumption
of 1800 cartons of 24 pack/10 oz. beverages, the cause of environmental concerns, are
summarized in Table 2.
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Figure 6. The percentage of transportation modes consumers used to travel to the Carrefour hypermarkets.
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Figure 7. The percentage of transportation modes consumers used to travel to the 7-Eleven c-stores.

Table 2. Input data of LCI for consuming 1800 boxes in shopping visits.

To Transportation Mode Shopping Visit
Car (60.4%) 543.6
Carrefour hypermarkets (900 visits) Scooter (29.4%) 264.6
Bus (3.2%) 28.8
.. Car (0.25%) 54.0
7-Eleven c-stores (21,600 visits) Scooter (24.83%) 5363.3

4. Life-Cycle Impact Assessment

The environmental assessment of 1800 boxes of 24 pack/10 oz. drinks consumed
in Carrefour hypermarkets and 7-Eleven c-stores in Tainan City is presented in this sec-
tion, based on the endpoint LCIA method of Eco-indicator 99, implemented in Ecoinvent
Data v2.0.

4.1. Eco-Indicator 99

The LCIA outcomes are shown here for the consumption of the FU in 7-Eleven c-stores
and Carrefour hypermarkets based on the Eco-indicator 99 approach. Table 3 lists the
normalized and weighted LCA results based on transportation mode, using the Eco-
indicator 99 method of impact assessment. A summary of the normalized and weighted
single score results is presented in Figure 8. During the consumption of 1800 cartons
of 6-ounce packaged beverages, the impact caused by consumer transport to Carrefour
hypermarkets (14.10 Pt) was lower than that for 7-Eleven c-stores (62.83 Pt). Figure 8
presents the single score life-cycle inventory assessment for consumer transport to 7-Eleven
c-stores/Carrefour hypermarkets and displays the contribution of individual transport
modes at the consumption stage.
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Table 3. SimaPro Output. A hierarchical perspective was used to normalize and weight the LCI results.

To Carrefour To 7-Eleven
Impact Category
By Car By Scooter By Bus By Car By Scooter
Carcinogens 0.437 0.072 0.0055 0.0434 1.46
Respiratory organics 0.00942 0.034 0.000188 0.000936 0.688
Respiratory inorganics 1.62 0.511 0.126 0.161 10.4
Climate change 0.712 0.229 0.0215 0.0707 4.63
Radiation 0.0145 0.000834 0.000206 0.00144 0.0169
Ozone layer 0.00468 0.000133 0.0000181 0.0000465 0.0027
Ecotoxicity 0.162 0.0449 0.00466 0.0161 0.909
Acidification 0.121 0.0346 0.0119 0.0121 0.701
Land use 0.242 0.0165 0.00276 0.0241 0.335
Minerals 0.094 0.021 0.00199 0.00934 0.426
Fossil fuels 7.24 2.08 0.233 0.73 42.2
Total 10.660 3.040 0.410 1.060 61.770
61.770 m Carcinogens
60 A
Respiratory organics
50 4 Respiratory inorganics
Climate change
40 MW Radiation
H Ozone layer
30 +
M Ecotoxicity
20 B Acidification
10.660 M Land use
10 1 . H Minerals
3.040
— 0.410 1.060 M Fossil fuels

0 B

By Carto ByScooterto ByBusto By Carto 7-11 By Scooter to
Carrefour Carrefour Carrefour 7-11

Figure 8. Environmental assessment of FU consumption in Carrefour hypermarkets and 7-Eleven c-stores according to
transportation mode.

According to Wang et al. [7], there is a distinction between the environmental assess-
ment of the distribution to the DC for Carrefour from the production plant and that of
the distribution to the DC for 7-Eleven c-stores from the production plant for the same
FU. The environmental impact of distributing to Carrefour hypermarkets (27.20 Pt) is
lower than that of distributing to 7-Eleven c-stores (32.15 Pt). Table 4 lists the normalized
and weighted LCA results for these distribution and consumption stages. The paired
t-test (in Table 5) shows that the single score for 1800 cartons of 24 pack/10 oz. beverages
consumed in 7-Eleven c-stores and Carrefour hypermarkets differs at a significance level of
0.1. Figure 9 presents the summary of the normalized and weighted single score results.
The impact of the same FU sold in 7-Eleven c-stores at 94.98 Pt is higher than that sold
in the Carrefour hypermarkets at 41.30 Pt. Figure 10 presents the sum of the single score
life-cycle inventory assessment of distribution to these locations and consumer transport to
Carrefour/7-Eleven.
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Table 4. The impact assessment of 1800 cartons consumed at the POS of Carrefour and 7-Eleven.

Distribution Phase

Consumption Phase

Impact Category
To Carrefour To 7-Eleven To Carrefour To 7-Eleven
Carcinogens 0.7 0.841 0.51 1.50
Respiratory organics 0.0129 0.0159 0.04 0.69
Respiratory inorganics 7.53 8.95 2.26 10.56
Climate change 1.44 1.701 0.96 4.70
Radiation 0.0191 0.0254 0.02 0.02
Ozone layer 0.00114 0.00134 0.00 0.00
Ecotoxicity 0.445 0.5392 0.21 0.93
Acidification 0.659 0.77 0.17 0.71
Land use 0.3193 0.4245 0.26 0.36
Minerals 0.1387 0.1605 0.12 0.44
Fossil fuels 15.93 18.72 9.55 42.92
Total 27.20 32.15 14.10 62.83
Table 5. The paired t-test of Carrefour and 7-Eleven.
Carrefour 7-Eleven
Mean 3.754104 8.63444
Variance 59.87955 341.2319
Observations 11 11
Pearson Correlation 0.997642
Hypothesized Mean Difference 0
df 10
t-Stat —1.50351
P(T<t) 0.081807
M Carcinogens
Resp. organics
62.83 Resp. inorganics
Climate change
W Radiation
m Ozone layer
32.15 B Ecotoxicity
27.20 m Acidification

14.10

Mfg to

Mfg to

Carrefour 7-11

Consumers to

Carrefour

Consumers to
7-11

Figure 9. Single score summary of LCA for distributing the FU.

M Land use
B Minerals

M Fossil fuels
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Figure 10. Comparative analysis of consuming 1800 cartons of packaged beverage in Carrefour and 7-Eleven (SimaPro,
Eco-indicator 99).

4.2. Improvement Assessment

The Eco-indicator of the consumption stage of 1800 cartons of 24 pack/10 oz. bev-
erages defines the consumption-level footprint. This research estimates that the single
score for 1800 cartons of 24 pack/10 oz. beverages consumed in 7-Eleven c-stores and
Carrefour hypermarkets differs at a significance level of 0.1. The impact assessment for
the FU consumed in Carrefour hypermarkets is lower than that for 7-Eleven c-stores,
the difference mostly contributed by fossil-fuel scooters. According to the breakdown
of transportation modes, 24.83% of college students ride scooters to the nearest c-store.
Figure 11 therefore highlights the single score life-cycle inventory assessment for traveling
from consumers’ residences to 7-Eleven c-stores using fossil-fuel scooters. Consumption
of fossil fuels is the biggest impact, followed by inorganic respiratory products, climate
change, and carcinogens. Consumers should accept alternative-fuel vehicles such as electric
motorcycles or scooters to replace the current fossil-fuel scooters. Reducing the use of
fossil-fuel scooters between residences and 7-Eleven c-stores will minimize the harm to the
environment effectively.

Consumer to 7-11 c-stores by scooter - Eco-indicator 99

RO .
Resp. inorganics
Climate change
Carcinogens
Ecotoxicity
Acidification
Resp. organics
Minerals

Land use
Radiation
Ozone layer

Figure 11. Environmental assessment of FU consumption through travel to 7-Eleven c-stores by
fossil-fuel scooters.
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5. Conclusions

The focus of this research was on the retail supply chain of packaged drinks, which
includes the inbound replenishments to stores. It centered on the last segment between
retail stores and customer residences. The study extended Wang et al.’s effort [7] to im-
prove the understanding of the environmental assessment of consuming in the two major
retail chains, 7-Eleven c-stores and Carrefour hypermarkets. The study was conducted
with a POS-level LCA through the use of SimaPro. The software was used to measure
possible environmental harm depending on the customer’s choice of transport mode and
to evaluate the impacts of the two retail chains. The transportation-focused LCA excluded
the acquisition of raw material, production, use, and disposal phases. It was performed
by first aggregating relevant LCI data from published reports and commercial databases.
An analysis of the overall environmental assessment of inputs and carbon emissions at
the point of purchase was undertaken, with the intention of giving priority to the mode of
transportation chosen by consumers.

This report presents the results of an environmental LCA of beverage retail channels of
7-Eleven c-stores and Carrefour hypermarkets. The LCA was conducted in compliance with
the ISO 14040 series guidelines [17]. The FU for consuming 1800 boxes of 24 pack/10 oz.
drinks in 7-Eleven c-stores and Carrefour hypermarkets was modeled in Tainan City.
The boundary of the consumer system contains the inputs and outputs of the modes
of transportation consumers used to travel to retail stores, transportation distance, and
shopping frequency. The LCA was first carried out by collecting the related LCI data from
published papers and databases that are publicly available. The LCA software tool SimaPro
was then used to perform a life-cycle impact assessment. Using Eco-indicator methods,
the data showed that the main impacts were in the categories of fossil fuels, respiratory
inorganics, and climate change.

Carrefour hypermarkets in the case study are not easily accessible except by car or
scooter. When customers can reach a store easily by mass transit or alternative trans-
portation, such as walking, biking, or carpooling, the environmental impact of customer
transportation can be reduced. Taiwan is the world’s second most densely populated area,
with 23 million people squeezing into 35,800 square kilometers of land, two-thirds of
which is rugged mountains. Moreover, Taiwan has 32.2 motor vehicles per 100 people
and 15.09 million scooters, or 67.6 motorized vehicles for every 100 people. Taiwan has
419.3 scooters per square kilometer in terms of area, whereas Singapore and Japan have 210
and 33.5, respectively. Therefore, reducing the use of fossil-fuel scooters between residences
and 7-Eleven c-stores may effectively reduce the environmental damage. Consumers should
accept electric vehicles with emerging technology and innovations to replace the fossil-fuel
vehicles they currently use.

This study systematically outlines the potential environmental assessment of packaged
drinks consumed in two retail channels in Taiwan. It will assist customers in finding new
areas of change. Without unduly compromising the clarity of the underlying assumptions
and data sources, the analysis attempted to communicate knowledge in an easily accessible
way. This research is also targeted at non-LCA experts and therefore focuses on a general
analysis of the retailing systems and their environmental profiles instead of recording
the entire LCA methodology and measurement process that produced the findings. The
aim was to clarify the argument for sustainable consumer transport for the environment
and industry and to suggest new policies and pollution reduction goals associated with
increasing the use of sustainable transport.
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