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Information Technology and U.S. Energy Consumption:
Energy Hog, Productivity Tool, or Both?

John A. Laitner

KEYWORDS:
complexity, e-commerce energy requirements, forecasting,
information and communications technology (ICT), Internet

SUMMARY:

A significant debate has emerged with respect to the energy requirements
of the Internet. The popular literature has echoed a misleading study that
incorrectly suggests the growth of the information economy will require
huge amounts of new energy resources. Even correcting the misleading
assumptions in that study, discussion on this topic tends to result in a
highly limited and unsatisfactory review of many larger issues. Although
the evidence suggests a relatively small amount of energy is required to
power today's information needs—about 3% of total electricity
consumption in the United States—the complexity and connectivity of the
Internet, and, more generally, the information economy, yield a deep
uncertainty about the eventual long-term impact on energy consumption.
Although we may not yet be able to generalize about the future long-term
energy needs associated with the information economy, the evidence
points to continuing technical changes and the growing substitution of
knowledge for material resources. These interrelated trends will likely
generate small decreases in energy intensity and reduce subsequent
environmental impacts relative to many baseline projections. Despite these
trends, a number of questions need to be addressed before any solid long-
term conclusions might be forthcoming. The article reviews some of the
dimensions of these possible changes and suggests further directions for
research that may help answer these important questions.

Chinese Abstracts



I FOREIGMN LANGUAGE ABSTRACTS

LA XFR)

2002 FF4, 6 EHE 2 M, 25-41 T

BE: BTRESHMEZImS i
{£2 . Klaus Fichter

KEF: LM, BTHS, AEEHE, FE5EIREAR
(ICT), ¥, [N

R A ORH TR 55 AL 138 Zy PR B i A 73k Ak T2 D B
Br. BWER, HTHESIABRM 0 =5%, HHICRE
R AEAT5A P A B (0 R R s . (1) Anfrrnsixes
TR IR RE M R B . (2) AT A S SR E I AT RE 2R 1)
HLT S5 BIE I SE B4R 7 AR 1 =RiNE: T RHSS
AR TS BRI 2, K HE B 2L A B B 1%,
R F B MEFAL . SCPIEXS ARRIBTTEAE T e,
AE BB, DAEEEARMP it . B
SERRAS AR GE LR, A RESCIL AT EE AR

Journal of Industrial Ecology

Journal of Industrial Ecology

2002, Vol. 6, Issue 2, pp. 25-41

E-Commerce: Sorting Out the Environmental
Consequences

Klaus Fichter

KEYWORDS:
business  strategy, e-commerce, environmental management,
information and communication technologies (ICT), innovation,
rebound effect

SUMMARY:

The environmental effects of e-commerce may be described in terms of
first-, second-, and third-order effects. Data for these effects are scarce,
partly because research on environmental effects of e-commerce and e-
business is still in its infancy, although it is evolving very rapidly. Until now,
positive environmental consequences of e-commerce have generally been
coincidental. Two crucial questions that must be addressed are (1) How do
we improve our understanding and management of the environmental
effects of e-commerce? and (2) Which approaches are best suited to the
development of sustainable e-solutions? Three approaches to developing
sustainable e-commerce solutions are discussed: the extension of
environmental performance measurement and management to e-
commerce activities, the use of new cooperative forms of innovation
management, and the provision of customer choice. Finally, an outlook on
future research demands is presented. The technology itself (information
and communication technologies, Internet) does not determine
sustainability, but rather its design, use, and regulation does.
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Telecommunications and Travel: The Case for
Complementarity

Patricia L. Mokhtarian

KEYWORDS:
complementarity, information and communication technologies (ICT),
passenger travel, substitutability, telecommunication, transportation

SUMMARY:

This article examines the conceptual, theoretical, and empirical evidence
with respect to the impact of telecommunications on travel. The primary
focus is on passenger travel, but goods movement is addressed briefly. 1
argue that although direct, short-term studies focusing on a single
application (such as telecommuting) have often found substitution effects,
such studies are likely to miss the more subtle, indirect, and longer-term
complementarity effects that are typically observed in more comprehensive
analyses. Overall, substitution, complementarity, modification, and
neutrality within and across communication modes are all happening
simultaneously. The net outcome of these partially counteracting effects, if
current trends continue, is likely to be faster growth in telecommunications
than in travel, resulting in an increasing share of interactions falling to
telecommunications, but with continued growth in travel in absolute terms.
The empirical evidence to date is quite limited in its ability to assess the
extent of true causality between telecommunications and travel, and more
research is needed in that area. At this point, what we can say with
confidence is that the empirical evidence for net complementarity is
substantial, although not definitive, and the empirical evidence for net
substitution appears to be virtually nonexistent.
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Energy Burdens of Conventional Wholesale and Retail
Portions of Product Life Cycles

Gregory A. Norris, Filippo Della Croce and Olivier Jolliet

KEYWORDS:
distribution, energy, input-output life-cycle assessment (IO-LCA), e-
commerce, transportation, computers

SUMMARY:

E-commerce is often cited as offering the potential to reduce wholesale
and retail burdens within product life cycles; however its potential impacts
upon transport may be positive or negative. But the relative environmental
importance of wholesale and retail trade and their intervening
transportation links within product life cycles has not been generally
characterized. The objective of this research was to assess the upstream
(preusage) life-cycle energy burden shares associated with retail trade and
wholesale trade using input-output life-cycle assessment (IO LCA) with a
special focus on the electronic computers sector.

According to our results, the physical transfers of products within the
distribution phase play a minor role in terms of energy consumption
compared with wholesaling and retailing. On the other hand, the supply
chains of the wholesale and retail trade sectors can lead to energy
consumption that is a significant share of the total preconsumer energy
consumption for many products. Thus, where e-commerce circumvents
wholesale and/or retail trade, it can have a major impact on total
preconsumer energy consumption. As an example, for the electronic
computers sector, retailing and wholesaling as a portion of distribution are
responsible for 38% of the total energy consumption from production until
purchase (cradle to gate), whereas transportation within the distribution
phase corresponds to only 9%. Our analysis of more than 400 commodities
in the United States showed that for the large majority of them, retailing
and wholesaling account for appreciable shares of the total preconsumer
energy burdens. Wholesaling and retailing should be included in LCA, and
IO LCA is an effective tool for doing so.
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The Economic and Environmental Implications of
Centralized Stock Keeping

H. Scott Matthews and Chris T. Hendrickson

KEYWORDS:
e-commerce, input-output life-cycle assessment (10-LCA), inventory
management, logistics, spare parts, warehousing

SUMMARY:

Recent changes to the management of inventory and warehousing
methods have created significant changes in business processes. These
changes have produced economic savings to firms from reduced handling
of supplies. The system-wide impacts of this shift in methods on overall
cost and the environment are still unclear, however. Reductions in
inventories can provide significant environmental savings. In this article,
we analyze the changes in inventory control methods and assess the
environmental and cost tradeoffs between increased trucking and more
efficient centralized warehouses. We consider the case of consolidating the
spare-parts inventory at U.S. Department of Defense warehouses and
discuss similarities to other existing businesses. The case suggests large
economic and environmental benefits due to reductions in warehousing
costs.
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Effects of E-Commerce on Greenhouse Gas Emissions:
A Case Study of Grocery Home Delivery in Finland

Hanne Siikavirta, Mikko Punakivi, Mikko Kéarkkainen and Lassi Linnanen

KEYWORDS:
distribution, e-grocery, food consumption, food production, greenhouse gas
(GHG) emissions, logistics

SUMMARY:

In this article, we present a literature review of the general and
environmental effects of e-commerce in various parts of the demand-
supply chain. These are further translated into effects on greenhouse gas
(GHG) emissions in the food production and consumption system. The
literature study revealed many opportunities for e-commerce to reduce
GHG emissions in the food production and consumption system. Some
possibly negative effects were also identified. Electronic grocery shopping
(e-grocery) home delivery service was chosen as the subject of a case
study because of its direct and indirect potential for reducing the GHG
emissions in the food production and consumption system.

GHG emission reduction potential through the implementation of various e-
grocery home delivery strategies was quantified. Depending on the home
delivery model used, it is possible to reduce the GHG emissions generated
by grocery shopping by 18% to 87% compared with the situation in which
household members go to the store themselves. We estimate that the
maximum theoretical potential of e-grocery home delivery service for
reducing the GHG emissions of Finland is roughly 0.3% to 1.3%; however,
the current and estimated future market potential is much smaller,
because the estimated market share of e-grocery services is only 10% by
2005. Narrowing the gap between the theoretical and the actual potential
requires a model that would simultaneously provide additional value to the
consumer and be profitable to companies. To be able to achieve significant
reductions in GHG emissions, system-level innovations and changes are
required. Further research is needed before conclusions can be reached as
to whether e-commerce and e-grocery are useful tools in that respect.
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Energy Use in Sales and Distribution via E-Commerce
and Conventional Retail: A Case Study of the Japanese
Book Sector

Eric Williams and Takashi Tagami

KEYWORDS:
business-to-consumer (B2C), courier services, information and

communications technology (ICT), life-cycle assessment (LCA),
loading factors, product delivery

SUMMARY:

Energy use associated with sales and distribution via business-to-consumer
(B2C) e-commerce versus conventional retail is analyzed for the Japanese
book sector. Results indicate that e-commerce uses considerably more
energy per book than conventional retail in dense urban areas, because of
additional packaging. In suburban and rural areas, the energy consumption
of the two systems is nearly equal because the relative efficiency of courier
services compared to personal automobile transport balances out the
impact of additional packaging. The main reason e-commerce does not
save energy, even in rural areas, is because of the multipurpose use of
automobiles; e-commerce does consume less energy in the case of single-
purpose shopping trips by automobile. Overall consumption at the national
level is nearly the same: 5.6 megajoules (MJ) per book for e-commerce
and 5.2 MJ per book for traditional retail. Although this difference is
smaller than the uncertainty in the result, the structure of energy use for
the two systems is quite distinct, which suggests reprioritization of energy-
efficiency strategies. Important factors influencing the energy efficiency of
B2C e-commerce include packaging, loading factors of courier trucks,
number of trips per delivery, and residential energy consumption.
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Digital vs. Print: Energy Performance in the Selection

and Use of Scholarly Journals
David L. Gard and Gregory A. Keoleian

KEYWORDS:

digital library, electronic publishing, information and communications
technology (ICT), Internet, life-cycle assessment (LCA), life-cycle energy
analysis

SUMMARY:

Advances in digital technology and the growth of information networks are
revolutionizing human activity. The Internet has been championed as a
new tool for environmental improvement. A life-cycle energy analysis of
digital libraries, a growing application of information technology, was
conducted to test this premise.

Life-cycle models were compared for journal collections in digital
and traditional formats. The basis for analysis was the amount of
information in a typical scientific journal article (12 pages), which is
equivalent to 0.97 hr of on-screen reading time. Digital system elements
such as servers, routers, laser printers, and computer workstations were
modeled. Journal production, delivery, storage, binding, interlibrary loan,
and photocopying were examined for the traditional system. Building-
related infrastructure, office paper, and personal transportation of the
library patron were analyzed for both cases. In all, the study incorporated
nearly 30 model elements, 90 input variables, and numerous fixed
parameters. Five primary scenarios were constructed to consider
increasing levels of complexity. Scenario 1 assumes only one reading per
article (unit of analysis). Additional scenarios assume 1,000 readings and
vary the following: Ilaser printing, photocopying, and personal
transportation. Energy consumed by the digital collection ranged between
4.10 and 216 MJ. The traditional system realized burdens from 0.55 to 525
MJ. Four significant effects were uncovered: (1) Energy consumption per
unit was highly influenced by the number of readings per article. (2)
Networking infrastructure by itself had a relatively small effect on total
energy consumed by the digital system. (3) When personal transportation
was considered, its effects tended to dominate. (4) The impact of making
personal copies varied. Photocopying always increased energy
consumption, whereas laser printing actually saved energy when it
substituted for on-screen reading.
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Toward Trash That Thinks: Product Tags for
Environmental Management
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SUMMARY:

In this article, we explore several options for linking information
technology to materials and products through the use of bar codes and
radio-frequency identification (RFID) tags, and the implications for product
life-cycle management. We also describe tests with existing and modified
tags, both on and inside products, as would be needed for environmental
management applications. Bar codes are cheap and have an existing
infrastructure; RFID tags are more expensive and less widespread, but
they can be read without a line of sight between the tag and the reader.
Bar codes and RFID tags carrying basic product information could link to
different databases for a range of applications. Product tags could increase
recycling efficiency by automating the sorting of recyclables or by linking
to product dismantling instructions during the recycling process. Product
tags could provide incentives for good waste management, through
Universal Product Code (UPC) bar-code recycling coupons or through RFID
tag automatic recycling credits for curbside collection programs. Measures
to encourage the development of these types of applications include moves
toward competitive, market-based waste management systems, the
encouragement of experimental systems, and coordination between
manufacturers and waste management industries.
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