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1 Preface
1.1 Preface to the First Edition
One the many challenges facing the countries in the Asia-Paciﬁc today is preparing their
societies and governments for globalization and the information and communication revolution. Policy-makers, business executives, NGO activists, academics, and ordinary citizens
are increasingly concerned with the need to make their societies competitive in the emergent
information economy.
The e-ASEAN Task Force and the UNDP Asia Paciﬁc Development Information Programme
(UNDP-APDIP) share the belief that with enabling information and communication technologies (ICTs), countries can face the challenge of the information age. With ICTs they
can leap forth to higher levels of social, economic and political development. We hope that
in making this leap, policy and decision-makers, planners, researchers, development practitioners, opinion-makers, and others will ﬁnd this series of e-primers on the information
economy, society, and polity useful.
The e-primers aim to provide readers with a clear understanding of the various terminologies, deﬁnitions, trends, and issues associated with the information age. The primers
are written in simple, easy-to-understand language. They provide examples, case studies,
lessons learned, and best practices that will help planners and decision makers in addressing pertinent issues and crafting policies and strategies appropriate for the information
economy.
The present series of e-primers includes the following titles:
1.
2.
3.
4.
5.
6.
7.

The Information Age
Nets, Webs and the Information Infrastructure
e-Commerce and e-Business
Legal and Regulatory Issues for the Information Economy
e-Government
ICT and Education
Genes, Technology and Policy: An Introduction to Biotechnology

These e-primers are also available online at http://www.apdip.net/publications/
iespprimers
The primers are brought to you by UNDP-APDIP, which seeks to create an ICT enabling
environment through advocacy and policy reform in the Asia-Paciﬁc region, and the eASEAN Task Force, an ICT for development initiative of the 10-member Association of
Southeast Asian Nations. We welcome your views on new topics and issues on which the
e-primers may be useful.
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Finally, we thank all who have been involved with this series of e-primers-writers, researchers, peer reviewers and the production team.
Roberto R. Romulo
Chairman (2000-2002)
e-ASEAN Task Force
Manila, Philippines
Shahid Akhtar
Program Coordinator
UNDP-APDIP
Kuala Lumpur, Malaysia
http://www.apdip.net
Category:E-Commerce and E-Business1
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2 Introduction
2.1 Introduction
In the emerging global economy, e-commerce and e-business have increasingly become a
necessary component of business strategy and a strong catalyst for economic development.
The integration of information and communications technology (ICT) in business has revolutionized relationships within organizations and those between and among organizations
and individuals. Speciﬁcally, the use of ICT in business has enhanced productivity, encouraged greater customer participation, and enabled mass customization, besides reducing
costs.
With developments in the Internet and Web-based technologies, distinctions between traditional markets and the global electronic marketplace-such as business capital size, among
others-are gradually being narrowed down. The name of the game is strategic positioning,
the ability of a company to determine emerging opportunities and utilize the necessary
human capital skills (such as intellectual resources) to make the most of these opportunities through an e-business strategy that is simple, workable and practicable within the
context of a global information milieu and new economic environment. With its eﬀect of
leveling the playing ﬁeld, e-commerce coupled with the appropriate strategy and policy approach enables small and medium scale enterprises to compete with large and capital-rich
businesses.
On another plane, developing countries are given increased access to the global marketplace,
where they compete with and complement the more developed economies. Most, if not all,
developing countries are already participating in e-commerce, either as sellers or buyers.
However, to facilitate e-commerce growth in these countries, the relatively underdeveloped
information infrastructure must be improved. Among the areas for policy intervention are:
• High Internet access costs, including connection service fees, communication fees, and
hosting charges for websites with suﬃcient bandwidth;
• Limited availability of credit cards and a nationwide credit card system;
• Underdeveloped transportation infrastructure resulting in slow and uncertain delivery of
goods and services;
• Network security problems and insuﬃcient security safeguards;
• Lack of skilled human resources and key technologies (i.e., inadequate professional IT
workforce);
• Content restriction on national security and other public policy grounds, which greatly
aﬀect business in the ﬁeld of information services, such as the media and entertainment
sectors;
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• Cross-border issues, such as the recognition of transactions under laws of other ASEAN
member-countries, certiﬁcation services, improvement of delivery methods and customs
facilitation; and
• The relatively low cost of labor, which implies that a shift to a comparatively capital
intensive solution (including investments on the improvement of the physical and network
infrastructure) is not apparent.
It is recognized that in the Information Age, Internet commerce is a powerful tool in the
economic growth of developing countries. While there are indications of e-commerce patronage among large ﬁrms in developing countries, there seems to be little and negligible use
of the Internet for commerce among small and medium sized ﬁrms. E-commerce promises
better business for SMEs and sustainable economic development for developing countries.
However, this is premised on strong political will and good governance, as well as on a
responsible and supportive private sector within an eﬀective policy framework. This primer
seeks to provide policy guidelines toward this end.
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3 Concepts and Deﬁnitions
3.1 What is e-commerce?
Electronic commerce or e-commerce refers to a wide range of online business activities for
products and services.[1] It also pertains to “any form of business transaction in which the
parties interact electronically rather than by physical exchanges or direct physical contact.”[2]
E-commerce is usually associated with buying and selling over the Internet, or conducting any transaction involving the transfer of ownership or rights to use goods or services
through a computer-mediated network.[3] Though popular, this deﬁnition is not comprehensive enough to capture recent developments in this new and revolutionary business
phenomenon. A more complete deﬁnition is: E-commerce is the use of electronic communications and digital information processing technology in business transactions to create,
transform, and redeﬁne relationships for value creation between or among organizations,
and between organizations and individuals.[4]
International Data Corp (IDC) estimates the value of global e-commerce in 2000 at
US$350.38 billion. This is projected to climb to as high as US$3.14 trillion by 2004. IDC
also predicts an increase in Asia’s percentage share in worldwide e-commerce revenue from
5% in 2000 to 10% in 2004 (See Figure 1).
Figure 1: Worldwide E-Commerce Revenue, 2000 and 2004 (as a % share of
each country/region)

Figure 1
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Asia-Paciﬁc e-commerce revenues are projected to increase from $76.8 billion at year-end
of 2001 to $338.5 billion by the end of 2004.
Is e-commerce the same as e-business?
While some use e-commerce and e-business interchangeably, they are distinct concepts. In
e-commerce, information and communications technology (ICT) is used in inter-business
or inter-organizational transactions (transactions between and among ﬁrms/organizations)
and in business-to-consumer transactions (transactions between ﬁrms/organizations and
individuals).
In e-business, on the other hand, ICT is used to enhance one’s business. It includes any
process that a business organization (either a for-proﬁt, governmental or non-proﬁt entity)
conducts over a computer-mediated network. A more comprehensive deﬁnition of e-business
is:
“The transformation of an organization’s processes to deliver additional customer value
through the application of technologies, philosophies and computing paradigm of the new
economy.”
Three primary processes are enhanced in e-business:[5]
1. Production processes, which include procurement, ordering and replenishment of
stocks; processing of payments; electronic links with suppliers; and production control processes, among others;
2. Customer-focused processes, which include promotional and marketing eﬀorts, selling
over the Internet, processing of customers’ purchase orders and payments, and customer
support, among others; and
3. Internal management processes, which include employee services, training, internal
information-sharing, video-conferencing, and recruiting. Electronic applications enhance
information ﬂow between production and sales forces to improve sales force productivity.
Workgroup communications and electronic publishing of internal business information are
likewise made more eﬃcient.[6]

3.2 Is the Internet economy synonymous with e-commerce
and e-business?
The Internet economy is a broader concept than e-commerce and e-business. It includes
e-commerce and e-business.
The CREC (Center for Research in Electronic Commerce) at the University of Texas has
developed a conceptual framework for how the Internet economy works. The framework
shows four layers of the Internet economy-the three mentioned above and a fourth called
intermediaries (see Table 1).
Figure 2. Table 1. Internet Economy Conceptual Frame
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Is the Internet economy synonymous with e-commerce and e-business?

Figure 2
Based on Center for Research in Electronic Commerce, University of Texas, "Measuring
the Internet Economy," 6 June 2000; available from http://www.internetindicators.
comhttp://
This image is available under the terms of GNU Free Documentation License1 and Creative
Commons Attribution License 2.52

1
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3.3 What are the diﬀerent types of e-commerce?
3.4 The major diﬀerent types of e-commerce are:
business-to-business (B2B); business-to-consumer
(B2C); business-to-government (B2G);
consumer-to-consumer (C2C); and mobile commerce
(m-commerce).
What is B2B e-commerce?
B2B e-commerce is simply deﬁned as e-commerce between companies. This is the type of
e-commerce that deals with relationships between and among businesses. About 80% of
e-commerce is of this type, and most experts predict that B2B e-commerce will continue
to grow faster than the B2C segment. The B2B market has two primary components: efrastructure and e-markets. E-frastructure is the architecture of B2B, primarily consisting
of the following:
• logistics - transportation, warehousing and distribution (e.g., Procter and Gamble);
• application service providers - deployment, hosting and management of packaged software
from a central facility (e.g., Oracle and Linkshare);
• outsourcing of functions in the process of e-commerce, such as Web-hosting, security
and customer care solutions (e.g., outsourcing providers such as eShare, NetSales, iXL
Enterprises and Universal Access);
• auction solutions software for the operation and maintenance of real-time auctions in the
Internet (e.g., Moai Technologies and OpenSite Technologies);
• content management software for the facilitation of Web site content management and
delivery (e.g., Interwoven and ProcureNet); and
• Web-based commerce enablers (e.g., Commerce One, a browser-based, XML-enabled purchasing automation software).
E-markets are simply deﬁned as Web sites where buyers and sellers interact with each other
and conduct transactions.10
The more common B2B examples and best practice models are IBM, Hewlett Packard (HP),
Cisco and Dell. Cisco, for instance, receives over 90% of its product orders over the Internet.
Most B2B applications are in the areas of supplier management (especially purchase order
processing), inventory management (i.e., managing order-ship-bill cycles), distribution management (especially in the transmission of shipping documents), channel management (i.e.,
information dissemination on changes in operational conditions), and payment management
(e.g., electronic payment systems or EPS).11
eMarketer projects an increase in the share of B2B e-commerce in total global e-commerce
from 79.2% in 2000 to 87% in 2004 and a consequent decrease in the share of B2C ecommerce from 20.8% in 2000 to only 13% in 2004 (Figure 3).
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The major diﬀerent types of e-commerce are: business-to-business (B2B);
business-to-consumer (B2C); business-to-government (B2G); consumer-to-consumer
(C2C); and mobile commerce (m-commerce).
Figure 3. Share of B2B and B2C E-Commerce in Total Global E-Commerce
(2000 and 2004)

Figure 3
This image is available under the terms of GNU Free Documentation License3 and Creative
Commons Attribution License 2.54
Likewise B2B growth is way ahead of B2C growth in the Asia-Paciﬁc region. According to
a 2001 eMarketer estimate, B2B revenues in the region are expected to exceed $300 billion
by 2004.
Table 2 shows the projected size of B2B e-commerce by region for the years 2000-2004.
Figure 4. Projected B2B E-Commerce by Region, 2000-2004 ($billions)

Figure 4
This image is available under the terms of GNU Free Documentation License5 and Creative
Commons Attribution License 2.56
Box 1. Beneﬁts of B2B E-Commerce in Developing Markets
3
4
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The impact of B2B markets on the economy of developing countries is evident in the
following:
Transaction costs. There are three cost areas that are signiﬁcantly reduced through the
conduct of B2B e-commerce. First is the reduction of search costs, as buyers need not
go through multiple intermediaries to search for information about suppliers, products
and prices as in a traditional supply chain. In terms of eﬀort, time and money spent, the
Internet is a more eﬃcient information channel than its traditional counterpart. In B2B
markets, buyers and sellers are gathered together into a single online trading community,
reducing search costs even further. Second is the reduction in the costs of processing
transactions (e.g. invoices, purchase orders and payment schemes), as B2B allows for
the automation of transaction processes and therefore, the quick implementation of the
same compared to other channels (such as the telephone and fax). Eﬃciency in trading
processes and transactions is also enhanced through the B2B e-market’s ability to process
sales through online auctions. Third, online processing improves inventory management
and logistics.
Disintermediation. Through B2B e-markets, suppliers are able to interact and transact directly with buyers, thereby eliminating intermediaries and distributors. However,
new forms of intermediaries are emerging. For instance, e-markets themselves can be
considered as intermediaries because they come between suppliers and customers in the
supply chain.
Transparency in pricing.Among the more evident beneﬁts of e-markets is the increase in
price transparency. The gathering of a large number of buyers and sellers in a single emarket reveals market price information and transaction processing to participants. The
Internet allows for the publication of information on a single purchase or transaction,
making the information readily accessible and available to all members of the e-market.
Increased price transparency has the eﬀect of pulling down price diﬀerentials in the
market. In this context, buyers are provided much more time to compare prices and
make better buying decisions. Moreover, B2B e-markets expand borders for dynamic
and negotiated pricing wherein multiple buyers and sellers collectively participate in
price-setting and two-way auctions. In such environments, prices can be set through
automatic matching of bids and oﬀers. In the e-marketplace, the requirements of both
buyers and sellers are thus aggregated to reach competitive prices, which are lower than
those resulting from individual actions.
Economies of scale and network eﬀects. The rapid growth of B2B e-markets creates
traditional supply-side cost-based economies of scale. Furthermore, the bringing together
of a signiﬁcant number of buyers and sellers provides the demand-side economies of scale
or network eﬀects. Each additional incremental participant in the e-market creates value
for all participants in the demand side. More participants form a critical mass, which is
key in attracting more users to an e-market.
What is B2C e-commerce?
Business-to-consumer e-commerce, or commerce between companies and consumers, involves customers gathering information; purchasing physical goods (i.e., tangibles such as
books or consumer products) or information goods (or goods of electronic material or digi-
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The major diﬀerent types of e-commerce are: business-to-business (B2B);
business-to-consumer (B2C); business-to-government (B2G); consumer-to-consumer
(C2C); and mobile commerce (m-commerce).
tized content, such as software, or e-books); and, for information goods, receiving products
over an electronic network.12
It is the second largest and the earliest form of e-commerce. Its origins can be traced
to online retailing (or e-tailing).13 Thus, the more common B2C business models are the
online retailing companies such as Amazon.com, Drugstore.com, Beyond.com, Barnes and
Noble and ToysRus. Other B2C examples involving information goods are E-Trade and
Travelocity.
The more common applications of this type of e-commerce are in the areas of purchasing
products and information, and personal ﬁnance management, which pertains to the management of personal investments and ﬁnances with the use of online banking tools (e.g.,
Quicken).14
eMarketer estimates that worldwide B2C e-commerce revenues will increase from US$59.7
billion in 2000 to US$428.1 billion by 2004. Online retailing transactions make up a significant share of this market. eMarketer also estimates that in the Asia-Paciﬁc region, B2C
revenues, while registering a modest ﬁgure compared to B2B, nonetheless went up to $8.2
billion by the end of 2001, with that ﬁgure doubling at the end of 2002-at total worldwide
B2C sales below 10%.
B2C e-commerce reduces transactions costs (particularly search costs) by increasing consumer access to information and allowing consumers to ﬁnd the most competitive price for
a product or service. B2C e-commerce also reduces market entry barriers since the cost of
putting up and maintaining a Web site is much cheaper than installing a “brick-and-mortar”
structure for a ﬁrm. In the case of information goods, B2C e-commerce is even more attractive because it saves ﬁrms from factoring in the additional cost of a physical distribution
network. Moreover, for countries with a growing and robust Internet population, delivering
information goods becomes increasingly feasible.
What is B2G e-commerce?
Business-to-government e-commerce or B2G is generally deﬁned as commerce between companies and the public sector. It refers to the use of the Internet for public procurement,
licensing procedures, and other government-related operations. This kind of e-commerce has
two features: ﬁrst, the public sector assumes a pilot/leading role in establishing e-commerce;
and second, it is assumed that the public sector has the greatest need for making its procurement system more eﬀective.15
Web-based purchasing policies increase the transparency of the procurement process (and
reduces the risk of irregularities). To date, however, the size of the B2G e-commerce market
as a component of total e-commerce is insigniﬁcant, as government e-procurement systems
remain undeveloped.
What is C2C e-commerce?
Consumer-to-consumer e-commerce or C2C is simply commerce between private individuals
or consumers.
This type of e-commerce is characterized by the growth of electronic marketplaces and online
auctions, particularly in vertical industries where ﬁrms/businesses can bid for what they
want from among multiple suppliers.16 It perhaps has the greatest potential for developing
new markets.
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This type of e-commerce comes in at least three forms:
• auctions facilitated at a portal, such as eBay, which allows online real-time bidding on
items being sold in the Web;
• peer-to-peer systems, such as the Napster model (a protocol for sharing ﬁles between users
used by chat forums similar to IRC) and other ﬁle exchange and later money exchange
models; and
• classiﬁed ads at portal sites such as Excite Classiﬁeds and eWanted , Pakwheels.com (an
interactive, online marketplace where buyers and sellers can negotiate and which features
“Buyer Leads & Want Ads”).
Consumer-to-business (C2B) transactions involve reverse auctions, which empower the consumer to drive transactions. A concrete example of this when competing airlines gives a
traveler best travel and ticket oﬀers in response to the traveler’s post that she wants to ﬂy
from New York to San Francisco.
There is little information on the relative size of global C2C e-commerce. However, C2C
ﬁgures of popular C2C sites such as eBay and Napster indicate that this market is quite
large. These sites produce millions of dollars in sales every day.
Advantages of C2C sites
Consumer to consumer ecommerce has many beneﬁts. The business model of C2C is very
interesting.The primary beneﬁt which consumers get is reduction in cost as compared to
buying space of their adds on other ecommerce sites which seem to be quite expensive.People
interested in selling their items can post their respective items for free or with minimal charge
depending on the c2c website.This leads to formation of a proﬁtable customer base. C2C
websites form a perfect platform for buyers and sellers who wish to buy and sell products of
similar interest.This leads to increase in visitor to customer conversion ratio.Another beneﬁt
is that business owners can easily aﬀord the low cost of maintaining C2C websites and earn
good proﬁts instead of buying or hiring a shop which could cost a lot.Another major plus
point these websites have is that personal items like watch ,shoes etc can be purchased and
sold with ease which is not in case of other types of ecommerce.
Disadvantages of C2C sites
There are a couple of disadvantages to these type of sites as well.Doing transaction on
these type of websites requires co-operation between the buyer and seller.It has been noted
many times that these two do not co-operate with each other after a transaction has been
made.They do not share the transaction information which may be via credit or debit card
or internet banking.This can result in online fraud since the buyer and seller are not very
well versed with each other.This can lead to lawsuit being imposed on either ends or also
on the site if it has not mentioned the disclaimer in it’s terms and conditions.This may
also hamper the c2c website's reputation.Companies which handle consumer to consumer
ecommerce websites7 seem to have becoming very cautious to prevent online scams.
What is m-commerce?
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The major diﬀerent types of e-commerce are: business-to-business (B2B);
business-to-consumer (B2C); business-to-government (B2G); consumer-to-consumer
(C2C); and mobile commerce (m-commerce).
M-commerce (mobile commerce) is the buying and selling of goods and services through
wireless technology-i.e., handheld devices such as cellular telephones and personal digital
assistants (PDAs). Japan is seen as a global leader in m-commerce.
As content delivery over wireless devices becomes faster, more secure, and scalable, some
believe that m-commerce will surpass wireline e-commerce as the method of choice for digital
commerce transactions. This may well be true for the Asia-Paciﬁc where there are more
mobile phone users than there are Internet users.
Industries aﬀected by m-commerce include:
• Financial services, including mobile banking (when customers use their handheld devices to access their accounts and pay their bills), as well as brokerage services (in which
stock quotes can be displayed and trading conducted from the same handheld device);
• Telecommunications, in which service changes, bill payment and account reviews can
all be conducted from the same handheld device;
• Service/retail, as consumers are given the ability to place and pay for orders on-the-ﬂy;
and
• Information services, which include the delivery of entertainment, ﬁnancial news,
sports ﬁgures and traﬃc updates to a single mobile device.17
Forrester Research predicts US$3.4 billion sales closed using PDA and cell phones by 2005
(See Table 3).
Figure 5. Table 3. Forrester’s M-Commerce Sales Predictions, 2001-2005

Figure 5
This image is available under the terms of GNU Free Documentation License8 and Creative
Commons Attribution License 2.59
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3.5 What forces are fueling e-commerce?
There are at least three major forces fueling e-commerce: economic forces, marketing and
customer interaction forces, and technology, particularly multimedia convergence.18
Economic forces.One of the most evident beneﬁts of e-commerce is economic eﬃciency
resulting from the reduction in communications costs, low-cost technological infrastructure,
speedier and more economic electronic transactions with suppliers, lower global information
sharing and advertising costs, and cheaper customer service alternatives.
Economic integration is either external or internal. External integration refers to the electronic networking of corporations, suppliers, customers/clients, and independent contractors
into one community communicating in a virtual environment (with the Internet as medium).
Internal integration, on the other hand, is the networking of the various departments within
a corporation, and of business operations and processes. This allows critical business information to be stored in a digital form that can be retrieved instantly and transmitted
electronically. Internal integration is best exempliﬁed by corporate intranets. Among the
companies with eﬃcient corporate intranets are Procter and Gamble, IBM, Nestle and Intel.
Box 2. SESAMi.NET.: Linking Asian Markets through B2B Hubs
SESAMi.NET is Asia’s largest B2B e-hub, a virtual exchange integrating and connecting
businesses (small, medium or large) to trading partners, e-marketplaces and internal
enterprise systems for the purpose of sourcing out supplies, buying and selling goods and
services online in real time. The e-hub serves as the center for management of content and
the processing of business transactions with support services such as ﬁnancial clearance
and information services.
It is strategically and dynamically linked to the Global Trading Web (GTW), the world’s
largest network of trading communities on the Internet. Because of this very important
link, SESAMi reaches an extensive network of regional, vertical and industry-speciﬁc
interoperable B2B e-markets across the globe.
Market forces. Corporations are encouraged to use e-commerce in marketing and promotion to capture international markets, both big and small. The Internet is likewise used as
a medium for enhanced customer service and support. It is a lot easier for companies to
provide their target consumers with more detailed product and service information using
the Internet.
Box 3. Brazil’s Submarino19: Improving Customer Service through the Internet
Brazil’s Submarino is a classic example of successful use of the Internet for improved
customer service and support. From being a local Sao Paulo B2C e-commerce company
selling books, CDs, video cassettes, DVDs, toys, electronic and computer products in
Brazil, it expanded to become the largest company of its kind in Argentina, Mexico,
Spain and Portugal. Close to a third of the 1.4 million Internet users in Brazil have made
purchases through this site. To enhance customer service, Submarino has diversiﬁed
into oﬀering logistical and technological infrastructure to other retailers, which includes
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experience and expertise in credit analysis, tracking orders and product comparison
systems.
Technology forces. The development of ICT is a key factor in the growth of e-commerce.
For instance, technological advances in digitizing content, compression and the promotion
of open systems technology have paved the way for the convergence of communication
services into one single platform. This in turn has made communication more eﬃcient,
faster, easier, and more economical as the need to set up separate networks for telephone
services, television broadcast, cable television, and Internet access is eliminated. From the
standpoint of ﬁrms/businesses and consumers, having only one information provider means
lower communications costs.20
Moreover, the principle of universal access can be made more achievable with convergence.
At present the high costs of installing landlines in sparsely populated rural areas is a disincentive to telecommunications companies to install telephones in these areas. Installing
landlines in rural areas can become more attractive to the private sector if revenues from
these landlines are not limited to local and long distance telephone charges, but also include
cable TV and Internet charges. This development will ensure aﬀordable access to information even by those in rural areas and will spare the government the trouble and cost of
installing expensive landlines.21

3.6 What are the components of a typical successful
e-commerce transaction loop?
E-commerce does not refer merely to a ﬁrm putting up a Web site for the purpose of
selling goods to buyers over the Internet. For e-commerce to be a competitive alternative to
traditional commercial transactions and for a ﬁrm to maximize the beneﬁts of e-commerce,
a number of technical as well as enabling issues have to be considered. A typical e-commerce
transaction loop involves the following major players and corresponding requisites:
The Seller should have the following components:
• A corporate Web site with e-commerce capabilities (e.g., a secure transaction server);
• A corporate intranet so that orders are processed in an eﬃcient manner; and
• IT-literate employees to manage the information ﬂows and maintain the e-commerce
system.
Transaction partners include:
• Banking institutions that oﬀer transaction clearing services (e.g., processing credit card
payments and electronic fund transfers);
• National and international freight companies to enable the movement of physical goods
within, around and out of the country. For business-to-consumer transactions, the system
must oﬀer a means for cost-eﬃcient transport of small packages (such that purchasing
books over the Internet, for example, is not prohibitively more expensive than buying
from a local store); and
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• Authentication authority that serves as a trusted third party to ensure the integrity and
security of transactions.
Consumers (in a business-to-consumer transaction) who:
• Form a critical mass of the population with access to the Internet and disposable income
enabling widespread use of credit cards; and
• Possess a mindset for purchasing goods over the Internet rather than by physically inspecting items.
Firms/Businesses (in a business-to-business transaction) that together form a critical mass
of companies (especially within supply chains) with Internet access and the capability to
place and take orders over the Internet.
Government, to establish:
• A legal framework governing e-commerce transactions (including electronic documents,
signatures, and the like); and
• Legal institutions that would enforce the legal framework (i.e., laws and regulations) and
protect consumers and businesses from fraud, among others.
And ﬁnally, the Internet, the successful use of which depends on the following:
• A robust and reliable Internet infrastructure; and
• A pricing structure that doesn’t penalize consumers for spending time on and buying
goods over the Internet (e.g., a ﬂat monthly charge for both ISP access and local phone
calls).
For e-commerce to grow, the above requisites and factors have to be in place. The least
developed factor is an impediment to the increased uptake of e-commerce as a whole. For
instance, a country with an excellent Internet infrastructure will not have high e-commerce
ﬁgures if banks do not oﬀer support and fulﬁllment services to e-commerce transactions. In
countries that have signiﬁcant e-commerce ﬁgures, a positive feedback loop reinforces each
of these factors.22

3.7 How is the Internet relevant to e-commerce?
The Internet allows people from all over the world to get connected inexpensively and
reliably. As a technical infrastructure, it is a global collection of networks, connected to
share information using a common set of protocols. Also, as a vast network of people and
information, the Internet is an enabler for e-commerce as it allows businesses to showcase and
sell their products and services online and gives potential customers, prospects, and business
partners access to information about these businesses and their products and services that
would lead to purchase.
Before the Internet was utilized for commercial purposes, companies used private networkssuch as the EDI or Electronic Data Interchange-to transact business with each other. That
was the early form of e-commerce. However, installing and maintaining private networks
was very expensive. With the Internet, e-commerce spread rapidly because of the lower
costs involved and because the Internet is based on open standards.25
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3.8 How important is an intranet for a business engaging in
e-commerce?
An intranet aids in the management of internal corporate information that may be interconnected with a company’s e-commerce transactions (or transactions conducted outside
the intranet). Inasmuch as the intranet allows for the instantaneous ﬂow of internal information, vital information is simultaneously processed and matched with data ﬂowing from
external e-commerce transactions, allowing for the eﬃcient and eﬀective integration of the
corporation’s organizational processes. In this context, corporate functions, decisions and
processes involving e-commerce activities are more coherent and organized.
The proliferation of intranets has caused a shift from a hierarchical command-and-control
organization to an information-based organization. This shift has implications for managerial responsibilities, communication and information ﬂows, and workgroup structures.

3.9 Aside from reducing the cost of doing business, what
are the advantages of e-commerce for businesses?
E-commerce serves as an “equalizer”. It enables start-up and small- and medium-sized
enterprises to reach the global market.
Box 4. Leveling the Playing Field through E-commerce: The Case of Amazon.com
Amazon.com is a virtual bookstore. It does not have a single square foot of bricks
and mortar retail ﬂoor space. Nonetheless, Amazon.com is posting an annual sales rate
of approximately $1.2 billion, equal to about 235 Barnes & Noble (B&N) superstores.
Due to the eﬃciencies of selling over the Web, Amazon has spent only $56 million on
ﬁxed assets, while B&N has spent about $118 million for 235 superstores. (To be fair,
Amazon has yet to turn a proﬁt, but this does not obviate the point that in many
industries doing business through e-commerce is cheaper than conducting business in a
traditional brick-and-mortar company.)
However, this does not discount the point that without a good e-business strategy, ecommerce may in some cases discriminate against SMEs because it reveals proprietary pricing information. A sound e-business plan does not totally disregard old economy values.
The dot-com bust is proof of this.
Box 5. Lessons from the Dot Com Frenzy
According to Webmergers.com statistics, about 862 dot-com companies have failed since
the height of the dot-com bust in January 2000. Majority of these were e-commerce and
content companies. The shutdown of these companies was followed by the folding up
of Internet-content providers, infrastructure companies, Internet service providers, and
other providers of dial-up and broadband Internet-access services.26

19

Concepts and Deﬁnitions

From the perspective of the investment banks, the dot-com frenzy can be likened to a
gamble where the big money players were the venture capitalists and those laying their
bets on the table were the small investors. The bust was primarily caused by the players’
unfamiliarity with the sector, coupled with failure to cope with the speed of the Internet
revolution and the amount of capital in circulation.27
Internet entrepreneurs set the prices of their goods and services at very low levels to
gain market share and attract venture capitalists to infuse funding. The crash began
when investors started demanding hard earnings for sky-high valuations. The Internet
companies also spent too much on overhead before even gaining a market share.28
E-commerce makes “mass customization” possible. E-commerce applications in this
area include easy-to-use ordering systems that allow customers to choose and order products
according to their personal and unique speciﬁcations. For instance, a car manufacturing
company with an e-commerce strategy allowing for online orders can have new cars built
within a few days (instead of the several weeks it currently takes to build a new vehicle) based
on customer’s speciﬁcations. This can work more eﬀectively if a company’s manufacturing
process is advanced and integrated into the ordering system.
E-commerce allows “network production.” This refers to the parceling out of the
production process to contractors who are geographically dispersed but who are connected
to each other via computer networks. The beneﬁts of network production include: reduction
in costs, more strategic target marketing, and the facilitation of selling add-on products,
services, and new systems when they are needed. With network production, a company can
assign tasks within its non-core competencies to factories all over the world that specialize
in such tasks (e.g., the assembly of speciﬁc components).

3.10 How is e-commerce helpful to the consumer?
In C2B transactions, customers/consumers are given more inﬂuence over what and how
products are made and how services are delivered, thereby broadening consumer choices.
E-commerce allows for a faster and more open process, with customers having greater
control.
E-commerce makes information on products and the market as a whole readily available
and accessible, and increases price transparency, which enable customers to make more
appropriate purchasing decisions.

3.11 How are business relationships transformed through
e-commerce?
E-commerce transforms old economy relationships (vertical/linear relationships) to new
economy relationships characterized by end-to-end relationship management solutions (integrated or extended relationships).
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3.12 How does e-commerce link customers, workers,
suppliers, distributors and competitors?
E-commerce facilitates organization networks, wherein small ﬁrms depend on “partner” ﬁrms
for supplies and product distribution to address customer demands more eﬀectively.
To manage the chain of networks linking customers, workers, suppliers, distributors, and
even competitors, an integrated or extended supply chain management solution is needed.
Supply chain management (SCM) is deﬁned as the supervision of materials, information, and
ﬁnances as they move from supplier to manufacturer to wholesaler to retailer to consumer. It
involves the coordination and integration of these ﬂows both within and among companies.
The goal of any eﬀective supply chain management system is timely provision of goods or
services to the next link in the chain (and ultimately, the reduction of inventory within each
link).29
There are three main ﬂows in SCM, namely:
• The product ﬂow, which includes the movement of goods from a supplier to a customer,
as well as any customer returns or service needs;
• The information ﬂow, which involves the transmission of orders and the update of the
status of delivery; and
• The ﬁnances ﬂow, which consists of credit terms, payment schedules, and consignment
and title ownership arrangements.
Some SCM applications are based on open data models that support the sharing of data both
inside and outside the enterprise, called the extended enterprise, and includes key suppliers,
manufacturers, and end customers of a speciﬁc company. Shared data resides in diverse
database systems, or data warehouses, at several diﬀerent sites and companies. Sharing
this data “upstream” (with a company’s suppliers) and “downstream” (with a company’s
clients) allows SCM applications to improve the time-to-market of products and reduce
costs. It also allows all parties in the supply chain to better manage current resources and
plan for future needs.30
Figure 6. Old Economy Relationships vs. New Economy Relationships

Figure 6
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This image is available under the terms of GNU Free Documentation License10 and Creative
Commons Attribution License 2.511

3.13 What is Google AdSense and how does it work for
e-commerce
Google AdSense is a service oﬀered by Google that allows website publishers to advertise
on Google. It is Google's number 1 source of revenue. AdSense is used to advertise when
users type in key words in Google's search engine. Ads are placed on the right hand side of
the screen. The ads are text based and allow for links to the website on the advertisement
as well.
The AdWords program determines the pricing for key words. AdWords is based on a Vickrey
auction system. It is a sealed-bid auction, users submit bids not knowing what other users
bid. The highest bidder wins but the second place person's bid is paid. There are pros and
cons to this type of auction. The winners the vast majority of the time are the ones who
bid the highest. A downside to this type of system is that there is no price discovery, which
is a market failure known as imperfect information.
AdSense users generate revenue by having users click on their links and by having them
buy what is oﬀered on their website. AdSense has been a huge success for Google and the
users of the system.
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4 E-Commerce Applications: Issues and
Prospects
4.1 E-Commerce Applications: Issues and Prospects
Various applications of e-commerce are continually aﬀecting trends and prospects for business over the Internet, including e-banking, e-tailing and online publishing/online retailing.
A more developed and mature e-banking environment plays an important role in e-commerce
by encouraging a shift from traditional modes of payment (i.e., cash, checks or any form of
paper-based legal tender) to electronic alternatives (such as e-payment systems), thereby
closing the e-commerce loop.
a) Beneﬁts of e-Commerce • Expanded Geographical Reach • Expanded Customer Base •
Increase Visibility through Search Engine Marketing • Provide Customers valuable information about your business • Available 24/7/365 - Never Close • Build Customer Loyalty
• Reduction of Marketing and Advertising Costs • Collection of Customer Data
b) Basic Beneﬁts of e Business e-Commerce o increase sales - this is the ﬁrst thing that
people consider
when dealing with e-commerce
o decreasing costs
o increase profits
o understanding that profits is not the same as sales
o Expands the size of the market from regional to national or national to
international
o Contract the market
o reach a narrow market
o target market segmentation allows you to focus on a more
select group of customers
o and therefore have a competitive advantages in satisfying them

.

4.2 What are the existing practices in developing countries
with respect to buying and paying online?
In most developing countries, the payment schemes available for online transactions are the
following:
A. Traditional Payment Methods
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• Cash on delivery. Many online transactions only involve submitting purchase orders
online. Payment is by cash upon the delivery of the physical goods.
• Bank payments. After ordering goods online, payment is made by depositing cash into
the bank account of the company from which the goods were ordered. Delivery is likewise
done the conventional way.
B. Electronic Payment Methods
• Innovations aﬀecting consumers, include credit and debit cards, automated teller machines (ATMs), stored value cards, and e-banking.
• Innovations enabling online commerce are e-cash, e-checks, smart cards, and encrypted
credit cards. These payment methods are not too popular in developing countries. They
are employed by a few large companies in speciﬁc secured channels on a transaction basis.
• Innovations aﬀecting companies pertain to payment mechanisms that banks provide their
clients, including inter-bank transfers through automated clearing houses allowing payment by direct deposit.

4.3 What is an electronic payment system? Why is it
important?
An electronic payment system (EPS) is a system of ﬁnancial exchange between buyers and
sellers in the online environment that is facilitated by a digital ﬁnancial instrument (such
as encrypted credit card numbers, electronic checks, or digital cash) backed by a bank, an
intermediary, or by legal tender.
EPS plays an important role in e-commerce because it closes the e-commerce loop. In developing countries, the underdeveloped electronic payments system is a serious impediment
to the growth of e-commerce. In these countries, entrepreneurs are not able to accept credit
card payments over the Internet due to legal and business concerns. The primary issue is
transaction security.
The absence or inadequacy of legal infrastructures governing the operation of e-payments is
also a concern. Hence, banks with e-banking operations employ service agreements between
themselves and their clients.
The relatively undeveloped credit card industry in many developing countries is also a
barrier to e-commerce. Only a small segment of the population can buy goods and services
over the Internet due to the small credit card market base. There is also the problem of
the requirement of “explicit consent” (i.e., a signature) by a card owner before a transaction
is considered valid-a requirement that does not exist in the U.S. and in other developed
countries.
What is the conﬁdence level of consumers in the use of an EPS?
Many developing countries are still cash-based economies. Cash is the preferred mode of
payment not only on account of security but also because of anonymity, which is useful
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for tax evasion purposes or keeping secret what one’s money is being spent on. For other
countries, security concerns have a lot to do with a lack of a legal framework for adjudicating
fraud and the uncertainty of the legal limit on the liability associated with a lost or stolen
credit card.
In sum, among the relevant issues that need to be resolved with respect to EPS are: consumer protection from fraud through eﬃciency in record-keeping; transaction privacy and
safety, competitive payment services to ensure equal access to all consumers, and the right
to choice of institutions and payment methods. Legal frameworks in developing countries
should also begin to recognize electronic transactions and payment schemes.
What is e-banking?
E-banking includes familiar and relatively mature electronically-based products in developing markets, such as telephone banking, credit cards, ATMs, and direct deposit. It also
includes electronic bill payments and products mostly in the developing stage, including
stored-value cards (e.g., smart cards/smart money) and Internet-based stored value products.
Box 7. Payment Methods and Security Concerns: The Case of China
In China, while banks issue credit cards and while many use debit cards to draw directly
from their respective bank accounts, very few people use their credit cards for online
payment. Cash-on-delivery is still the most popular mode of e-commerce payment.
Nonetheless, online payment is gaining popularity because of the emergence of Chinapay
and Cyber Beijing, which oﬀer a city-wide online payment system.
What is the status of e-banking in developing countries?
E-banking in developing countries is in the early stages of development. Most banking
in developing countries is still done the conventional way. However, there is an increasing
growth of online banking, indicating a promising future for online banking in these countries.
Below is a broad picture of e-banking in three ASEAN countries.
The Philippine Experience
In the Philippines, Citibank, Bank of the Philippine Islands (BPI), Philippine National
Bank, and other large banks pioneered e-banking in the early 1980s. Interbank networks
in the country like Megalink, Bancnet, and BPI Expressnet were among the earliest and
biggest starters of ATM (Automated Teller Machines) technology.
BPI launched its BPI Express Online in January 2000. The most common online ﬁnancial
services include deposits, fund transfers, applications for new accounts, Stop Payment on
issued checks, housing and auto loans, credit cards, and remittances.
The Singapore Experience
In Singapore, more than 28% of Internet users visited e-banking sites in May 2001. Research
by NetValue (an Internet measurement company) shows that while the number of people
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engaging in online banking in Singapore has increased, the average time spent at sites
decreased by approximately four minutes from March 2001 to May 2001. This decline can
be attributed to the fact that more visitors spend time completing transactions, which take
less time than browsing diﬀerent sites. According to the survey, two out of three visitors
make a transaction. All major banks in Singapore have an Internet presence. They oﬀer
a wide range of products directly to consumers through proprietary Internet sites. These
banks have shifted from an initial focus on retail-banking to SME and corporate banking
products and services.
Among the products oﬀered are:
• Fund transfer and payment systems;
• Integrated B2B e-commerce product, involving product selection, purchase order, invoice
generation and payment;
• Securities placement and underwriting and capital market activities;
• Securities trading; and
• Retail banking.
The Malaysian Experience
E-banking in Malaysia emerged in 1981 with the introduction of ATMs. This was followed
by tele-banking in the early 1990s where telecommunications devices were connected to an
automated system through the use of Automated Voice Response (AVR) technology. Then
came PC banking or desktop banking using proprietary software, which was more popular
among corporate customers than retail customers.
On June 1, 2000, the Malaysian Bank formally allowed local commercial banks to oﬀer
Internet banking services. On June 15, 2000, Maybank (www.maybank2U.com), one of
the largest banks in Malaysia, launched the country’s ﬁrst Internet banking services. The
bank employs 128-bit encryption technology to secure its transactions. Other local banks
in Malaysia oﬀering e-banking services are Southern Bank, Hong Leong Bank, HSBC Bank,
Multi-Purpose Bank, Phileo Allied Bank and RHB Bank. Banks that oﬀer WAP or Mobile
banking are OCBC Bank, Phileo Allied Bank and United Overseas Bank.
The most common e-banking services include banking inquiry functions, bill payments,
credit card payments, fund transfers, share investing, insurance, travel, electronic shopping,
and other basic banking services.37
What market factors, obstacles, problems and issues are aﬀecting the growth of e-banking
in developing countries?
Human tellers and automated teller machines continue to be the banking channels of choice
in developing countries. Only a small number of banks employ Internet banking. Among
the middle- and high-income people in Asia questioned in a McKinsey survey, only 2.6%
reported banking over the Internet in 2000. In India, Indonesia, and Thailand, the ﬁgure
was as low as 1%; in Singapore and South Korea, it ranged from 5% to 6%. In general,
Internet banking accounted for less than 0.1% of these customers’ banking transactions,
as it did in 1999. The Internet is more commonly used for opening new accounts but the
numbers are negligible as less than 0.3% of respondents used it for that purpose, except in
China and the Philippines where the ﬁgures climbed to 0.7 and 1.0%, respectively.
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This slow uptake cannot be attributed to limited access to the Internet since 42% of respondents said they had access to computers and 7% said they had access to the Internet.
The chief obstacle in Asia and throughout emerging markets is security. This is the main
reason for not opening online banking or investment accounts. Apparently, there is also a
preference for personal contact with banks.
Access to high-quality products is also a concern. Most Asian banks are in the early stages
of Internet banking services, and many of the services are very basic.
What are the trends and prospects for e-banking in these countries?
There is a potential for increased uptake of e-banking in Asia. Respondents of the McKinsey
survey gave the following indications:
1. Lead users: 38% of respondents indicated their intention to open an online account in
the near future. These lead users undertake one-third more transactions a month than do
other users, and they tend to employ all banking channels more often.
2. Followers: An additional 20% showed an inclination to eventually open an online
account, if their primary institution were to oﬀer it and if there would be no additional
bank charges.
3. Rejecters: 42% (compared to the aggregate ﬁgure of 58% for lead users and followers)
indicated no interest in or an aversion to Internet banking. It is important to note that
these respondents also preferred consolidation and simplicity, i.e., owning fewer banking
products and dealing with fewer ﬁnancial institutions.
Less than 13% of the lead users and followers indicated some interest in conducting complex
activities over the Internet, such as trading securities or applying for insurance, credit cards,
and loans. About a third of lead users and followers showed an inclination to undertake
only the basic banking functions, like ascertaining account balances and transferring money
between accounts, over the Internet. 38

4.4 What is e-tailing?
E-tailing (or electronic retailing) is the selling of retail goods on the Internet. It is the most
common form of business-to-consumer (B2C) transaction.
Box 8. E-Tailing: Pioneering Trends in E-Commerce
The year 1997 is considered the ﬁrst big year for e-tailing. This was when Dell Computer recorded multimillion dollar orders taken at its Web site. Also, the success of
Amazon.com (which opened its virtual doors in 1996) encouraged Barnes & Noble to
open an e-tail site. Security concerns over taking purchase orders over the Internet
gradually receded. In the same year, Auto-by-Tel sold its millionth car over the Web,
and CommerceNet/Nielsen Media recorded that 10 million people had made purchases
on the Web.
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What are the trends and prospects for e-tailing?
Jupiter projects that e-tailing will grow to $37 billion by 2002. Another estimate is that the
online market will grow 45% in 2001, reaching $65 billion. Proﬁtability will vary sharply
between Web-based, catalog-based and store-based retailers. There was also a marked
reduction in customer acquisition costs for all online retailers from an average of $38 in
1999 to $29 in 2000.
An e-retail study conducted by Retail Forward showed that eight of its top 10 e-retailers
40 were multi-channel-that is, they do not rely on online selling alone. Figure 7 shows the
top 10 e-tailers by revenues generated online for the year 2001.
Figure 7. Top 10 E-Retailers 41

Figure 7
This image is available under the terms of GNU Free Documentation License1 and Creative
Commons Attribution License 2.52
In addition, a study by the Boston Consulting Group and Shop.org revealed that the multichannel retail market in the U.S. expanded by 72% from 1999 to 2002, vis-àvis a compounded
annual growth rate of 67.8% for the total online market for the years 1999-2002.
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4.5 What is online publishing? What are its most common
applications?
Online publishing is the process of using computer and speciﬁc types of software to combine
text and graphics to produce Web-based documents such as newsletters, online magazines
and databases, brochures and other promotional materials, books, and the like, with the
Internet as a medium for publication.
What are the beneﬁts and advantages of online publishing to business?
Among the beneﬁts of using online media are low-cost universal access, the independence of
time and place, and ease of distribution. These are the reasons why the Internet is regarded
as an eﬀective marketing outreach medium and is often used to enhance information service.
What are the problems and issues in online publishing?
The problems in online publishing can be grouped into two categories: management challenges and public policy issues.
There are two major management issues:
The proﬁt question, which seeks to address how an online presence can be turned into a
proﬁtable one and what kind of business model would result in the most revenue; and
The measurement issue, which pertains to the eﬀectiveness of a Web site and the fairness
of charges to advertisers.
The most common public policy issues have to do with copyright protection and censorship.
Many publishers are prevented from publishing online because of inadequate copyright protection. An important question to be addressed is: How can existing copyright protections
in the print environment be mapped onto the online environment? Most of the solutions
are technological rather than legal. The more common technological solutions include encryption for paid subscribers, and information usage meters on add-in circuit boards and
sophisticated document headers that monitor the frequency and manner by which text is
viewed and used.
In online marketing, there is the problem of unsolicited commercial e-mail or “spam mail.”
Junk e-mail is not just annoying; it is also costly. Aside from displacing normal and useful
e-mail, the major reason why spam mail is a big issue in online marketing is that signiﬁcant
costs are shifted from the sender of such mail to the recipient. Sending bulk junk e-mail
is a lot cheaper compared to receiving the same. Junk e-mail consumes bandwidth (which
an ISP purchases), making Internet access clients slower and thereby increasing the cost of
Internet use.42
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5 E-Commerce in Developing Countries
5.1 How important is e-commerce to SMEs in developing
countries? How big is the SME e-business market?
For SMEs in developing countries e-commerce poses the advantages of reduced information
search costs and transactions costs (i.e., improving eﬃciency of operations-reducing time for
payment, credit processing, and the like). Surveys show that information on the following
is most valuable to SMEs: customers and markets, product design, process technology,
and ﬁnancing source and terms. The Internet and other ICTs facilitate access to this
information.43 In addition, the Internet allows automatic packaging and distribution of
information (including customized information) to speciﬁc target groups.
However, there is doubt regarding whether there is enough information on the Web that is
relevant and valuable for the average SME in a developing country that would make investment in Internet access feasible. Underlying this is the fact that most SMEs in developing
countries cater to local markets and therefore rely heavily on local content and information.
For this reason, there is a need to substantially increase the amount and quality of local
content (including local language content) on the Internet to make it useful especially to
low-income entrepreneurs.44
Box. 9. ICT-4-BUS: Helping SMEs Conquer the E-Business Challenge45
The Information and Communication Technology Innovation Program for E-business
and SME Development, otherwise known as the ICT-4-BUS, is an initiative by the Multilateral Investment Fund and the Information Technology for Development Division of
the Inter-American Development Bank (IDB) to enhance the competitiveness, productivity and eﬃciency of micro-entrepreneurs and SMEs in Latin America and the Carribean
through the provision of increased access to ICT solutions. This is in line with the
regional and worldwide eﬀort to achieve a viable “information society.” Programs and
projects under this initiative include the dissemination of region-wide best practices,
computer literacy and training programs, and coordination eﬀorts to facilitate critical
access to credit and ﬁnancing for the successful implementation of e-business solutions.
The initiative serves as a strategic tool and a vehicle for maximizing the strong SME
e-business market potential in Latin America manifested in the $23.51 billion e-business
revenues reached among Latin American SMEs.46
eMarketer estimates that SME e-business revenues will increase: from $6.53 billion to $28.53
billion in Eastern Europe, Africa and the Middle East combined; $127.25 billion in 2003 to
$502.69 billion by 2005 in the Asia-Paciﬁc region; $23.51 billion in 2003 to $89.81 billion by
2005 in Latin America; from $340.41 billion in 2003 to $971.47 billion by 2005 in Western
Europe; and from $384.36 billion in 2003 to $1.18 trillion by 2005 in Northern America.
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How is e-commerce useful to developing country entrepreneurs?
There are at least ﬁve ways by which the Internet and e-commerce are useful for developing
country entrepreneurs:
1. It facilitates the access of artisans47 and SMEs to world markets.
2. It facilitates the promotion and development of tourism of developing countries in a
global scale.
3. It facilitates the marketing of agricultural and tropical products in the global market.
4. It provides avenues for ﬁrms in poorer countries to enter into B2B and B2G supply
chains.
5. It assists service-providing enterprises in developing countries by allowing them to operate
more eﬃciently and directly provide speciﬁc services to customers globally.
Box 10. IFAT: Empowering the Agricultural Sector through B2C E-Commerce
The International Federation for Alternative Trade (IFAT) is a collective eﬀort to empower the agricultural sector of developing countries. It is composed of 100 organizations (including 70 organizations in developing countries) in 42 countries. Members of
the organization collectively market about $200-400 million annually in handicrafts and
agricultural products from lower income countries. In addition, IFAT provides assistance
to developing country producers in terms of logistical support, quality control, packing
and export.
Box 11. Oﬀshore Data Processing Centers: E-commerce at Work in the Service
Sector
Oﬀshore data processing centers, which provide data transcription and “back oﬃce”
functions to service enterprises such as insurance companies, airlines, credit card companies and banks, among others, are prevalent in developing countries and even in
lowwage developed countries. In fact, customer support call centers of dot-coms and
other ICT/e-commerce companies are considered one of the fastest growing components
of oﬀshore services in these countries. India and the Philippines pride themselves in being the major locations of oﬀshore data entry and computer programming in Asia, with
India having established a sophisticated software development capability with highly
skilled personnel to support it.48
Developing country SMEs in the services sector have expanded their market with the increased ability to transact directly with overseas or international customers and to advertise
their services. This is especially true for small operators of tourism-related services. Tourism
boards lend assistance in compiling lists of service providers by category in their Web sites.
In addition, for SMEs in developing countries the Internet is a quick, easy, reliable and
inexpensive means for acquiring online technical support and software tools and applications, lodging technical inquiries, requesting repairs, and ordering replacement parts or new
tooling.49
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The Internet is also instrumental in enabling SMEs in developing countries to join discussion
groups with their peers across the globe who are engaged in the same business, and thereby
share information, experiences and even solutions to speciﬁc technical problems. This is
valuable especially to entrepreneurs who are geographically isolated from peers in the same
business.50
What is the extent of ICT usage among SMEs in developing countries?
Currently the Internet is most commonly used by SME ﬁrms in developing countries for
communication and research; the Internet is least used for e-commerce. E-mail is considered
an important means of communication. However, the extent of use is limited by the SMEs’
recognition of the importance of face-to-face interaction with their buyers and suppliers.
The level of conﬁdence of using e-mail for communication with both suppliers and buyers
increases only after an initial face-to-face interaction. E-mail, therefore, becomes a means
for maintaining a business relationship. It is typically the ﬁrst step in e-commerce, as it
allows a ﬁrm to access information and maintain communications with its suppliers and
buyers. This can then lead to more advanced e-commerce activities.
ICT usage patterns among SMEs in developing countries show a progression from the use
of the Internet for communication (primarily e-mail) to use of the Internet for research and
information search, to the development of Web sites with static information about a ﬁrm’s
goods or services, and ﬁnally to use of the Internet for e-commerce.
Box 12. E-Mail and the Internet in Developing Countries
To date, e-mail is the predominant and most important use of the Internet in developing
countries. In Bangladesh, 82% of Internet use is attributed to e-mail, vis-à-vis 5% in the
United States. The Web accounts for about 70% of Internet use in the U.S.51 This is
due to the relatively high Internet access costs in most developing countries. However,
the Internet is considered an inexpensive, although imperfect, alternative to the telephone or facsimile machine-i.e., it is inexpensive due to the higher speed of information
transmission, and imperfect because it does not provide two-way communication in real
time unlike the telephone.52
Many ﬁrms use the Internet to communicate with suppliers and customers only as a channel
for maintaining business relationships. Once ﬁrms develop a certain level of conﬁdence on
the beneﬁts of e-mail in the conduct of business transactions and the potential of creating
sales from its use, they usually consider the option of developing their own Web site.
Studies commissioned by The Asia Foundation on the extent of ICT use among SMEs in
the Philippines, Thailand and Indonesia, show common use patterns, such as:
1. wide use of the Internet for e-mail because of the recognized cost and eﬃciency beneﬁts;
2. use of Web sites more for promotion than for online sales or e-commerce, indicating that
SMEs in these countries are still in the early stages of e-commerce;
3. common use of the Internet for basic research; and
4. inclination to engage more in oﬄine transactions than in e-commerce because of security
concerns.
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SMEs go through diﬀerent stages in adopting e-commerce. They start with creating a Web
site primarily to advertise and promote the company and its products and services. When
these ﬁrms begin generating traﬃc, inquiries and, eventually, sales through their Web sites,
they are likely to engage in e-commerce.
Box 13. Women and Global Web-Based Marketing: The Case of the Guyanan
Weavers’ Cooperative
The Guyanan Weavers’ Cooperative is an organization founded by 300 women from the
Wapishana and Macushi tribes in Guyana, northern South America. The cooperative
revived the ancient art of hammock weaving using 19th century accounts and illustrations
of the hammocks made by European travelers and the cultivation of cotton on small
family plots and hand-weaving. The organization then hired someone to create a Web
site, which was instrumental in bringing their wares online. Not long after, in the mid1990s, the group of weavers (the Rupununi Weavers Society) was able to sell hammocks
to Queen Elizabeth, Prince Philip, the Smithsonian Institute, and the British Museum.
Since 1998, they have sold about 20 hammocks through the Internet at $1,000 per piece.
This case also shows that SMEs have great potential to compete in markets for high-end,
bespoke products despite the low sales volume.
In addition, many Web sites providing market and technical information, agronomic advice
and risk management tools for SMEs (to coﬀee and tea farmers in developing countries, for
example) have emerged.53
What are the obstacles, problems and issues faced by SMEs in their use of ICT in business
or in engaging in e-commerce?
According to recent surveys conducted in select Southeast Asian countries, the perceived
external barriers to e-commerce include the unfavorable economic environment, the high
cost of ICT, and security concerns. The internal barriers are poor internal communications
infrastructure within SME ﬁrms, lack of ICT awareness and knowledge as well as inadequacy
of ICT-capable and literate managers and workers, insuﬃcient ﬁnancial resources, and the
perceived lack of relevance or value-added of ICTs to their business.
In general, the main issues of concern that act as barriers to the increased uptake of information technology and e-commerce are the following:
• Lack of awareness and understanding of the value of e-commerce. Most SMEs
in developing countries have not taken up e-commerce or use the Internet because they
fail to see the value of e-commerce to their businesses. Many think e-commerce is suited
only to big companies and that it is an additional cost that will not bring any major
returns on investment.
• Lack of ICT knowledge and skills. People play a vital role in the development of ecommerce. However, technology literacy is still very limited in most developing countries.
There is a shortage of skilled workers among SMEs, a key issue in moving forward with
using information technology in business. There are also doubts about whether SMEs
can indeed take advantage of the beneﬁts of accessing the global market through the
Internet, given their limited capabilities in design, distribution, marketing, and post-sale
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support. While the Internet can be useful in accessing international design expertise,
SMEs are not conﬁdent that they can command a premium on the prices for their goods
unless they oﬀer product innovations. They can, however, capitalize on returns on the
basis that they are the low cost providers.
Furthermore, more often than not, the premium in design has already been captured-for
example, in the textile products industry-by the branded fashion houses. SMEs doubt
whether Web presence will facilitate their own brand recognition on a global scale.54
• Financial costs. Cost is a crucial issue. The initial investment for the adoption of a
new technology is proportionately heavier for small than for large ﬁrms. The high cost
of computers and Internet access is a barrier to the uptake of e-commerce. Faced with
budgetary constraints, SMEs consider the additional costs of ICT spending as too big an
investment without immediate returns.
Many SMEs ﬁnd marketing on the Internet expensive. Having a Web site is not equivalent
to having a well-visited Web site. One reason is that there may be no critical mass of
users. Another reason is the challenge of anonymity for SMEs. Because of the presence of
numerous entrepreneurs in the Internet, it seems that brand recognition matters in order to
be competitive. Moreover, it is not enough that a Web site is informative and user-friendly;
it should also be updated frequently. Search engines must direct queries to the Web site, and
news about the site must be broadly disseminated. Signiﬁcantly, the experience of many
OECD countries attests to the fact that the best e-marketing strategies are not better
substitutes for the conventional form of media.55 One solution may be to encourage several
SMEs to aggregate their information on a common Web site, which in turn would have the
responsibility of building recognition/branding by hyperlinking or updating, for example.
• Infrastructure. The national network/physical infrastructure of many developing countries is characterized by relatively low teledensity, a major barrier to e-commerce. There
are also relatively few main phone lines for business use among SMEs.
• Security. Ensuring security of payments and privacy of online transactions is key to the
widespread acceptance and adoption of e-commerce. While the appropriate policies are
in place to facilitate e-commerce, lack of trust is still a barrier to using the Internet to
make online transactions. Moreover, credit card usage in many developing countries is
still relatively low.56
Also, consumers are reluctant to use the Internet for conducting transactions with SMEs
due to the uncertainty of the SMEs’ return policy and use of data.
• Other privacy- and security-related issues.57 While security is commonly used as
the catch-all word for many diﬀerent reasons why individuals and ﬁrms do not engage
in extensive e-commerce and use of Internet-based technologies, there are other related
reasons and unresolved issues, such as tax evasion, privacy and anonymity, fraud adjudication, and legal liability on credit cards. In many countries, cash is preferred not only for
security reasons but also because of a desire for anonymity on the part of those engaged
in tax evasion or those who simply do not want others to know where they are spending
their money. Others worry that there is lack of legal protection against fraud (i.e., there
is no provision for adjudicating fraud and there may be no legal limit on liability, say,
for a lost or stolen credit card). It is necessary to distinguish these concerns from the
general security concerns (i.e., transaction privacy, protection and security) since they
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may not be addressed by the employment of an eﬀective encryption method (or other
security measure).

5.2 Is e-commerce helpful to the women sector? How has it
helped in empowering women?
In general, the Internet and e-commerce have empowered sectors previously discriminated
against. The Guyanan experience can attest to this.
Women have gained a foothold in many e-commerce areas. In B2C e-commerce, most success
stories of women-empowered enterprises have to do with marketing unique products to
consumers with disposable income. The consumers are found largely in developed countries,
implying that there is a need for suﬃcient infrastructure for the delivery of products for the
business to prosper and establish credibility. For example, if an enterprise can venture into
producing digital goods such as music or software that can be transmitted electronically
or if such goods can be distributed and/or delivered locally, then this is the option that is
more feasible and practicable.
Aside from the Guyanan experience, there are many more successful cases of e-commerce
ventures that the women sector can emulate. Some concrete examples are: Tortasperu.com
( http://www.tortasperu.com.pe), a business involving the marketing cakes in Peru run
by women in several Peruvian cities; Ethiogift ( http://www.ethiogift.com), involving
Ethiopians buying sheep and other gifts over the Internet to deliver to their families in other
parts of the country, thereby dispensing with the physical delivery of goods abroad; and the
Rural Women’s Association of the Northern Province of South Africa, which uses the Web
to advertise its chickens to rich clients in Pietersburg.58
While most of the examples involve B2C e-commerce, it must be noted that women are
already engaged in wholesale distribution businesses in developing countries. Thus, they
can begin to penetrate B2B or B2G markets.
Box 14. Women Empowerment in Bangladesh: The Case of the Grameen
Village Phone Network
The Grameen Village Phone Network is a classic example of women’s empowerment in
Bangladesh. Operators of the village phones are all poor women (who have been selected
for their clean and strong credit record). These village phones are regularly visited
by members of male-dominated villages. Notably, the women entrepreneurs (village
operators) enjoy wider discretion in expending their proﬁts from their phone services
than with their household income.
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5.3 What is the role of government in the development of
e-commerce in developing countries?
While it is generally agreed that the private sector should take the lead role in the development and use of e-commerce, the government plays an instrumental role in encouraging
e-commerce growth through concrete practicable measures such as:
1. Creating a favorable policy environment for e-commerce; and
2. Becoming a leading-edge user of e-commerce and its applications in its operations, and
a provider to citizens of e-government services, to encourage its mass use.
What is a favorable policy environment for e-commerce?
Among the public policy issues in electronic commerce that governments should take heed
of are:
• “bridging the digital divide” or promoting access to inexpensive and easy access to information networks;
• legal recognition of e-commerce transactions;
• consumer protection from fraud;
• protection of consumers’ right to privacy;
• legal protection against cracking (or unauthorized access to computer systems); and
• protection of intellectual property.
Measures to address these issues must be included in any country’s policy and legal framework for e-commerce. It is important that government adopt policies, laws and incentives
that focus on promoting trust and conﬁdence among e-commerce participants and developing a national framework that is compatible with international norms on e-commerce (covering for instance, contract enforcement, consumer protection, liability assignment, privacy
protection, intellectual property rights, cross-border trade, and improvement of delivery
infrastructure, among others59).
How can government use e-commerce60?
Government can use e-commerce in the following ways:
• E-procurement. Government agencies should be able to trade electronically with all
suppliers using open standards-through ‘agency enablement’ programs, ‘supplier enablement’ programs, and e-procurement information systems.
• Customs clearance. With the computerization of customs processes and operations
(i.e., electronic submission, processing and electronic payment; and automated systems
for data entry to integrate customs tables, codes and pre-assessment), one can expect
more predictable and more precise information on clearing time and delivery shipments,
and increased legitimate revenues.
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• Tax administration. This includes a system for electronic processing and transmission
of tax return information, online issuances of tax clearances, permits, and licenses, and
an electronic process registration of businesses and new taxpayers, among others.
More often than not, the e-commerce initiatives of government are a barometer indicating
whether or not the infrastructure supports e-commerce use by private ﬁrms. This means
that if government is unable to engage in e-procurement, secure records online, or have
customs fees remitted electronically, then the private sector will also have diﬃculties in
e-commerce uptake. Virtually, the beneﬁts from e-commerce accrue to the government, as
the experiences of some countries reﬂect.61
Are existing legal systems suﬃcient to protect those engaged in e-commerce?
Unfortunately, the existing legal systems in most developing countries are not suﬃcient to
protect those engaged in e-commerce. For instance, with respect to contracts, existing laws
were conceived at a time when the word “writing,” “document” and “signature” referred to
things in paper form. On the other hand, in today’s electronic business transactions paper
is not used for record-keeping or entering into contracts.
Another important and common legal issue faced by many developing countries is uncertainty regarding whether the courts will accept electronic contracts or documents and/or
electronic signatures as evidence. One view is that the issue of admissibility of electronically
generated evidence will not be resolved unless a law speciﬁcally referring to it is passed.
This gap in existing legal systems has caused the emergence of at least two divergent views:
one bordering on the conservative interpretation of the word “document” as to exclude nonpaper-based ones; and the other involving a liberal construction, which allows electronic
counterparts of documents.
In the ASEAN region, only three countries-Singapore (Singapore Electronic Transactions
Act), Malaysia (Cyberlaws), and the Philippines (Philippine E-commerce Act)-have a legal
framework for e-commerce. These frameworks provide for the legal recognition of electronic documents and signatures and penalize common crimes and oﬀenses committed in
cyberspace.
What other relevant policy issues should be addressed?
Other policy issues concern basic prerequisites of infrastructure for successful e-commerce,
as follows:
1. Telecoms pricing and performance
One of the aims of telecommunications policy and legislation should be to ensure that the
public has access to basic telecommunications services at a reasonable cost. The goal should
ultimately be universal accessor widespread access to reliable information and communication services at a reasonable cost and its availability at a reasonable distance.
To enhance the quality of telecommunications services, policies should encourage:
• open access, which refers to the absence of non-competitive practices by network
providers;
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• open architecture, which pertains to the design of a system that facilitates interconnection among diﬀerent systems and services currently and as they develop over time;
and
• ﬂexible access, which pertains to interconnected and interoperable networks of telecommunications, broadcasting, and electronic publishing, where the format will be digital and
the bandwidth will be adjusted according to the demands of the user and the character
of communications.62
2. Quality and speed of distribution logistics (i.e., roads and bridges)
Roads and bridges, especially in developing countries, still form part of the e-commerce
infrastructure. Very few goods are delivered over the information infrastructure or the
Internet (the exceptions are music and software). Most of the goods purchased over the
Internet are still delivered the conventional way (i.e., physical delivery). Hence, poor roads
and bridges, ineﬃcient transport systems, coupled with the high cost of international parcel
services and bureaucratic customs clearance processes, are major obstacles in the uptake of
e-commerce in developing countries.63 Government should therefore create a policy environment that will:
• encourage investments in the national physical and transport infrastructure; and
• provide for electronic customs clearance processing to streamline the bureaucracy and
allow for more transparent, predictable and eﬃcient customs operations.
Both of these will contribute to the reduction of distribution and logistics costs.
How can government intervene in the promotion and development of e-commerce among
SMEs?
The following are the more relevant areas for government intervention with respect to SME
uptake of e-commerce:64
E-SME Development. The market ultimately drives e-commerce development, but it is
the private sector that fuels it. Government can provide incentives to encourage widespread
e-commerce use by SMEs. An “e-SME development program” in which various sectors can
provide technical assistance to SMEs to promote e-commerce uptake, can also be developed.
Banks, ﬁnancial lending and training institutions, and corporations should be encouraged
to develop “SME desks” that will address the speciﬁc needs of SMEs. In particular, steps
should be taken to:
• provide incentives to individuals to become entrepreneurs by lowering borrowing rates;
• provide incentives to SMEs that intend to use e-commerce in their business operations;
• broaden credit extension facilities to SMEs in order for them to use ICT and e-commerce;
and
• oﬀer discounts on business solution software packages and software licenses.
Moreover, big businesses and corporations should be encouraged to transfer technology to
SMEs by oﬀering them free training in ICT and e-commerce.
Awareness Campaign. Evidence suggests that SMEs have insuﬃcient knowledge of information technology and e-commerce. Many SMEs have identiﬁed their lack of knowledge
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of technology as one of the main barriers to using e-commerce. Government and private
sector partnerships can engage in a campaign to disseminate information to SMEs about
e-commerce policies, best practices, success stories, and opportunities and obstacles relating
to the use of ICTs and e-commerce. These awareness campaigns could include free training
courses and workshops on e-commerce, security and privacy, awards programs, and information centers to assist SMEs. Ultimately, this information campaign should come in the
form of an overall e-commerce development strategy for the economy, focusing on its various
innovative applications for SMEs.
E-Government. Government should be the lead-user of e-commerce if various business and
private-sector related activities are to be prompted to move online. In eﬀect, government
becomes a positive inﬂuence. E-government can take the form of various online transactions
such as company registration, taxation, applications for a variety of employee- and businessrelated requirements, and the like.
Network Infrastructure and Localization of Content. A developed national information infrastructure is a necessary, though not a suﬃcient, condition for e-commerce
uptake of SMEs. Without reliable and inexpensive telecommunications and other information services, SMEs will not be able to go online. An important strategy in this regard
is the construction of “telecenters” or electronic community centers that would serve as a
community-shared access and connectivity platform especially in the rural areas (e.g., an
electronic agri-information center which provides market information to farmers in rural
areas). These telecenters can also be a venue for capacity building, skills enhancement,
training, communications and content development.65 Government can also adopt agglomerative approaches to Internet use to reduce costs (e.g., export aggregators, such as B2B or
B2C portals/exchanges for SMEs, which will facilitate trading with fellow SMEs and with
other companies in the international market).
Strengthening Consumer Protection. Among the more common trust-related issues
that SMEs take note of in considering whether to engage in e-commerce are: where and
how payment takes place (whether real or virtual); when settlement takes place (before,
during or after the transaction); who settles; whether the transaction is B2B or B2C;
and whether settlement can be traced. Generally, however, among e-commerce users in
developing countries, including SMEs, there is very low willingness to provide sensitive
ﬁnancial information over the Internet.66 On the other hand, consumers have reservations
about transacting with SMEs through the Internet due to the lack of a clear policy on
returns and use of data. To address this concern, government can encourage companies/
SMEs to make their privacy policy explicit in their Web sites.
A more comprehensive measure that government can undertake to ensure security in ecommerce transactions is the establishment of a Certiﬁcation Authority, which veriﬁes seller
and buyer identities, examines transactions and security procedures, and issues digital certiﬁcates to those who are able to meet the set security standards. A good example of this
government eﬀort is Singapore’s Certiﬁcation Authority, Netrust. This suggestion does
not to discount the importance of private-driven security solutions such as Web sites like
Hypermart, which host and build storefronts for SMEs while providing them a common
system for secure payments.68
Box. 15. Data Protection and Transaction Security
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Transaction security pertains to three important components and related issues, namely:
• Transaction Privacy, which means that transactions must be held private and intact,
with unauthorized users unable to understand the message content;
• Transaction Conﬁdentiality, implying that traces of transactions must be dislodged
from the public network and that absolutely no intermediary is permitted to hold
copies of the transaction unless authorized to do so; and
• Transaction Integrity, which pertains to the importance of protecting transactions
from unlawful interference-i.e., transactions must be kept unaltered and unmodiﬁed.
In an open network like the Internet, it seems diﬃcult to ensure these. There are,
however, technological solutions that seek to address these security concerns. These
solutions usually come in the form of authorization schemes, i.e., programs that make
sure that only authorized users can gain access to information resources such as user
accounts, ﬁles, and databases. Typical examples of authorization schemes are: password protection, encrypted smart cards, biometrics (e.g., ﬁngerprinting, iris-scanning),
and ﬁrewalls.67 A ﬁrewall is a system of cryptographic methods supported by perimeter guards to ensure the safe arrival and storage of information and its protection from
internal and external threats. The most common data and transaction and data security scheme is encryption, which involves a set of secret codes that defends sensitive
information crossing over online public channels. It makes information indecipherable
except to those with a decryption/decoding key.
Government can also provide guidelines for SMEs in the development of a system of collaborative ratings, which these entrepreneurs can display on their Web sites not only to inform
but also to assure their consumers of security. For instance, in electronic exchanges, customers should be able to rate suppliers in terms of quality of product or service and speed
of delivery, among others. To minimize fraud, certain safeguards should be built into the
rating system like imposing the requirement of presenting evidence of purchase before one’s
rating can count, with ratings of regular customers having more weight. Trends in ratings
and comments should be made readily available to all users. SMEs should also be encouraged through appropriate government incentive schemes to participate in internationally
accredited Web-based online rating schemes.69
Government can also design and establish a legal and judiciary framework that provides
for minimum standards of and requirements for transparency, impartiality and timeliness.
While in many developing countries this may be a very ambitious goal, in the medium
term SMEs may use self-regulated codes of conduct covering, for example, return policy,
data protection, and acceptable forms of content, that are applicable within associations,
cooperatives or their respective groups of peers and e-entrepreneurs.70 It is important to
have not only a rating system but also an enforcement regime that people trust.
Human Resources Development. The government can initiate pilot projects and programs for capability-building, training and e-commerce support services, such as Web design. In Kenya, for instance, the youth from Nairobi’s slums are being trained in Web design
skills.
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In general, government initiatives should be in line with current eﬀorts in the foregoing areas
of concern. Coordination with development cooperation agencies is important to avoid any
duplication of initiatives and eﬀorts.
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11 Licenses
11.1 GNU GENERAL PUBLIC LICENSE
Version 3, 29 June 2007
Copyright © 2007 Free Software Foundation, Inc. <http://fsf.org/>
Everyone is permitted to copy and distribute verbatim copies of this
license document, but changing it is not allowed. Preamble
The GNU General Public License is a free, copyleft license for software
and other kinds of works.
The licenses for most software and other practical works are designed
to take away your freedom to share and change the works. By contrast, the GNU General Public License is intended to guarantee your
freedom to share and change all versions of a program--to make sure
it remains free software for all its users. We, the Free Software Foundation, use the GNU General Public License for most of our software;
it applies also to any other work released this way by its authors. You
can apply it to your programs, too.
When we speak of free software, we are referring to freedom, not price.
Our General Public Licenses are designed to make sure that you have
the freedom to distribute copies of free software (and charge for them
if you wish), that you receive source code or can get it if you want
it, that you can change the software or use pieces of it in new free
programs, and that you know you can do these things.
To protect your rights, we need to prevent others from denying you
these rights or asking you to surrender the rights. Therefore, you have
certain responsibilities if you distribute copies of the software, or if you
modify it: responsibilities to respect the freedom of others.
For example, if you distribute copies of such a program, whether gratis
or for a fee, you must pass on to the recipients the same freedoms that
you received. You must make sure that they, too, receive or can get
the source code. And you must show them these terms so they know
their rights.
Developers that use the GNU GPL protect your rights with two steps:
(1) assert copyright on the software, and (2) oﬀer you this License
giving you legal permission to copy, distribute and/or modify it.
For the developers' and authors' protection, the GPL clearly explains
that there is no warranty for this free software. For both users' and
authors' sake, the GPL requires that modiﬁed versions be marked as
changed, so that their problems will not be attributed erroneously to
authors of previous versions.
Some devices are designed to deny users access to install or run modiﬁed versions of the software inside them, although the manufacturer
can do so. This is fundamentally incompatible with the aim of protecting users' freedom to change the software. The systematic pattern of
such abuse occurs in the area of products for individuals to use, which
is precisely where it is most unacceptable. Therefore, we have designed
this version of the GPL to prohibit the practice for those products. If
such problems arise substantially in other domains, we stand ready to
extend this provision to those domains in future versions of the GPL,
as needed to protect the freedom of users.
Finally, every program is threatened constantly by software patents.
States should not allow patents to restrict development and use of software on general-purpose computers, but in those that do, we wish to
avoid the special danger that patents applied to a free program could
make it eﬀectively proprietary. To prevent this, the GPL assures that
patents cannot be used to render the program non-free.
The precise terms and conditions for copying, distribution and modiﬁcation follow. TERMS AND CONDITIONS 0. Deﬁnitions.
“This License” refers to version 3 of the GNU General Public License.
“Copyright” also means copyright-like laws that apply to other kinds
of works, such as semiconductor masks.
“The Program” refers to any copyrightable work licensed under this License. Each licensee is addressed as “you”. “Licensees” and “recipients”
may be individuals or organizations.
To “modify” a work means to copy from or adapt all or part of the work
in a fashion requiring copyright permission, other than the making of
an exact copy. The resulting work is called a “modiﬁed version” of the
earlier work or a work “based on” the earlier work.
A “covered work” means either the unmodiﬁed Program or a work
based on the Program.
To “propagate” a work means to do anything with it that, without permission, would make you directly or secondarily liable for infringement
under applicable copyright law, except executing it on a computer or
modifying a private copy. Propagation includes copying, distribution
(with or without modiﬁcation), making available to the public, and in
some countries other activities as well.
To “convey” a work means any kind of propagation that enables other
parties to make or receive copies. Mere interaction with a user through
a computer network, with no transfer of a copy, is not conveying.
An interactive user interface displays “Appropriate Legal Notices” to
the extent that it includes a convenient and prominently visible feature that (1) displays an appropriate copyright notice, and (2) tells the
user that there is no warranty for the work (except to the extent that
warranties are provided), that licensees may convey the work under
this License, and how to view a copy of this License. If the interface presents a list of user commands or options, such as a menu, a
prominent item in the list meets this criterion. 1. Source Code.
The “source code” for a work means the preferred form of the work for
making modiﬁcations to it. “Object code” means any non-source form
of a work.
A “Standard Interface” means an interface that either is an oﬃcial
standard deﬁned by a recognized standards body, or, in the case of
interfaces speciﬁed for a particular programming language, one that is
widely used among developers working in that language.
The “System Libraries” of an executable work include anything, other
than the work as a whole, that (a) is included in the normal form of
packaging a Major Component, but which is not part of that Major
Component, and (b) serves only to enable use of the work with that
Major Component, or to implement a Standard Interface for which an
implementation is available to the public in source code form. A “Major Component”, in this context, means a major essential component
(kernel, window system, and so on) of the speciﬁc operating system (if
any) on which the executable work runs, or a compiler used to produce
the work, or an object code interpreter used to run it.

The “Corresponding Source” for a work in object code form means all
the source code needed to generate, install, and (for an executable
work) run the object code and to modify the work, including scripts
to control those activities. However, it does not include the work's
System Libraries, or general-purpose tools or generally available free
programs which are used unmodiﬁed in performing those activities but
which are not part of the work. For example, Corresponding Source
includes interface deﬁnition ﬁles associated with source ﬁles for the
work, and the source code for shared libraries and dynamically linked
subprograms that the work is speciﬁcally designed to require, such as
by intimate data communication or control ﬂow between those subprograms and other parts of the work.
The Corresponding Source need not include anything that users can regenerate automatically from other parts of the Corresponding Source.
The Corresponding Source for a work in source code form is that same
work. 2. Basic Permissions.
All rights granted under this License are granted for the term of copyright on the Program, and are irrevocable provided the stated conditions are met. This License explicitly aﬃrms your unlimited permission to run the unmodiﬁed Program. The output from running a
covered work is covered by this License only if the output, given its
content, constitutes a covered work. This License acknowledges your
rights of fair use or other equivalent, as provided by copyright law.
You may make, run and propagate covered works that you do not convey, without conditions so long as your license otherwise remains in
force. You may convey covered works to others for the sole purpose
of having them make modiﬁcations exclusively for you, or provide you
with facilities for running those works, provided that you comply with
the terms of this License in conveying all material for which you do not
control copyright. Those thus making or running the covered works
for you must do so exclusively on your behalf, under your direction
and control, on terms that prohibit them from making any copies of
your copyrighted material outside their relationship with you.
Conveying under any other circumstances is permitted solely under
the conditions stated below. Sublicensing is not allowed; section 10
makes it unnecessary. 3. Protecting Users' Legal Rights From AntiCircumvention Law.
No covered work shall be deemed part of an eﬀective technological
measure under any applicable law fulﬁlling obligations under article
11 of the WIPO copyright treaty adopted on 20 December 1996, or
similar laws prohibiting or restricting circumvention of such measures.
When you convey a covered work, you waive any legal power to forbid
circumvention of technological measures to the extent such circumvention is eﬀected by exercising rights under this License with respect
to the covered work, and you disclaim any intention to limit operation or modiﬁcation of the work as a means of enforcing, against the
work's users, your or third parties' legal rights to forbid circumvention
of technological measures. 4. Conveying Verbatim Copies.
You may convey verbatim copies of the Program's source code as you
receive it, in any medium, provided that you conspicuously and appropriately publish on each copy an appropriate copyright notice; keep intact all notices stating that this License and any non-permissive terms
added in accord with section 7 apply to the code; keep intact all notices of the absence of any warranty; and give all recipients a copy of
this License along with the Program.
You may charge any price or no price for each copy that you convey, and you may oﬀer support or warranty protection for a fee. 5.
Conveying Modiﬁed Source Versions.
You may convey a work based on the Program, or the modiﬁcations
to produce it from the Program, in the form of source code under the
terms of section 4, provided that you also meet all of these conditions:
* a) The work must carry prominent notices stating that you modiﬁed
it, and giving a relevant date. * b) The work must carry prominent
notices stating that it is released under this License and any conditions
added under section 7. This requirement modiﬁes the requirement in
section 4 to “keep intact all notices”. * c) You must license the entire
work, as a whole, under this License to anyone who comes into possession of a copy. This License will therefore apply, along with any
applicable section 7 additional terms, to the whole of the work, and
all its parts, regardless of how they are packaged. This License gives
no permission to license the work in any other way, but it does not
invalidate such permission if you have separately received it. * d) If
the work has interactive user interfaces, each must display Appropriate
Legal Notices; however, if the Program has interactive interfaces that
do not display Appropriate Legal Notices, your work need not make
them do so.
A compilation of a covered work with other separate and independent
works, which are not by their nature extensions of the covered work,
and which are not combined with it such as to form a larger program,
in or on a volume of a storage or distribution medium, is called an
“aggregate” if the compilation and its resulting copyright are not used
to limit the access or legal rights of the compilation's users beyond
what the individual works permit. Inclusion of a covered work in an
aggregate does not cause this License to apply to the other parts of
the aggregate. 6. Conveying Non-Source Forms.
You may convey a covered work in object code form under the terms of
sections 4 and 5, provided that you also convey the machine-readable
Corresponding Source under the terms of this License, in one of these
ways:
* a) Convey the object code in, or embodied in, a physical product (including a physical distribution medium), accompanied by the Corresponding Source ﬁxed on a durable physical medium customarily used
for software interchange. * b) Convey the object code in, or embodied
in, a physical product (including a physical distribution medium), accompanied by a written oﬀer, valid for at least three years and valid
for as long as you oﬀer spare parts or customer support for that product model, to give anyone who possesses the object code either (1) a
copy of the Corresponding Source for all the software in the product
that is covered by this License, on a durable physical medium customarily used for software interchange, for a price no more than your
reasonable cost of physically performing this conveying of source, or
(2) access to copy the Corresponding Source from a network server at
no charge. * c) Convey individual copies of the object code with a
copy of the written oﬀer to provide the Corresponding Source. This
alternative is allowed only occasionally and noncommercially, and only
if you received the object code with such an oﬀer, in accord with subsection 6b. * d) Convey the object code by oﬀering access from a
designated place (gratis or for a charge), and oﬀer equivalent access to
the Corresponding Source in the same way through the same place at
no further charge. You need not require recipients to copy the Corresponding Source along with the object code. If the place to copy the
object code is a network server, the Corresponding Source may be on a

diﬀerent server (operated by you or a third party) that supports equivalent copying facilities, provided you maintain clear directions next to
the object code saying where to ﬁnd the Corresponding Source. Regardless of what server hosts the Corresponding Source, you remain
obligated to ensure that it is available for as long as needed to satisfy
these requirements. * e) Convey the object code using peer-to-peer
transmission, provided you inform other peers where the object code
and Corresponding Source of the work are being oﬀered to the general
public at no charge under subsection 6d.
A separable portion of the object code, whose source code is excluded
from the Corresponding Source as a System Library, need not be included in conveying the object code work.
A “User Product” is either (1) a “consumer product”, which means any
tangible personal property which is normally used for personal, family,
or household purposes, or (2) anything designed or sold for incorporation into a dwelling. In determining whether a product is a consumer
product, doubtful cases shall be resolved in favor of coverage. For a
particular product received by a particular user, “normally used” refers
to a typical or common use of that class of product, regardless of the
status of the particular user or of the way in which the particular
user actually uses, or expects or is expected to use, the product. A
product is a consumer product regardless of whether the product has
substantial commercial, industrial or non-consumer uses, unless such
uses represent the only signiﬁcant mode of use of the product.
“Installation Information” for a User Product means any methods, procedures, authorization keys, or other information required to install
and execute modiﬁed versions of a covered work in that User Product
from a modiﬁed version of its Corresponding Source. The information
must suﬃce to ensure that the continued functioning of the modiﬁed
object code is in no case prevented or interfered with solely because
modiﬁcation has been made.
If you convey an object code work under this section in, or with, or
speciﬁcally for use in, a User Product, and the conveying occurs as
part of a transaction in which the right of possession and use of the
User Product is transferred to the recipient in perpetuity or for a ﬁxed
term (regardless of how the transaction is characterized), the Corresponding Source conveyed under this section must be accompanied by
the Installation Information. But this requirement does not apply if
neither you nor any third party retains the ability to install modiﬁed object code on the User Product (for example, the work has been
installed in ROM).
The requirement to provide Installation Information does not include
a requirement to continue to provide support service, warranty, or updates for a work that has been modiﬁed or installed by the recipient,
or for the User Product in which it has been modiﬁed or installed.
Access to a network may be denied when the modiﬁcation itself materially and adversely aﬀects the operation of the network or violates
the rules and protocols for communication across the network.
Corresponding Source conveyed, and Installation Information provided, in accord with this section must be in a format that is publicly
documented (and with an implementation available to the public in
source code form), and must require no special password or key for
unpacking, reading or copying. 7. Additional Terms.
“Additional permissions” are terms that supplement the terms of this
License by making exceptions from one or more of its conditions. Additional permissions that are applicable to the entire Program shall be
treated as though they were included in this License, to the extent that
they are valid under applicable law. If additional permissions apply
only to part of the Program, that part may be used separately under
those permissions, but the entire Program remains governed by this
License without regard to the additional permissions.
When you convey a copy of a covered work, you may at your option
remove any additional permissions from that copy, or from any part
of it. (Additional permissions may be written to require their own
removal in certain cases when you modify the work.) You may place
additional permissions on material, added by you to a covered work,
for which you have or can give appropriate copyright permission.
Notwithstanding any other provision of this License, for material you
add to a covered work, you may (if authorized by the copyright holders
of that material) supplement the terms of this License with terms:
* a) Disclaiming warranty or limiting liability diﬀerently from the
terms of sections 15 and 16 of this License; or * b) Requiring preservation of speciﬁed reasonable legal notices or author attributions in
that material or in the Appropriate Legal Notices displayed by works
containing it; or * c) Prohibiting misrepresentation of the origin of
that material, or requiring that modiﬁed versions of such material be
marked in reasonable ways as diﬀerent from the original version; or *
d) Limiting the use for publicity purposes of names of licensors or authors of the material; or * e) Declining to grant rights under trademark
law for use of some trade names, trademarks, or service marks; or *
f) Requiring indemniﬁcation of licensors and authors of that material
by anyone who conveys the material (or modiﬁed versions of it) with
contractual assumptions of liability to the recipient, for any liability
that these contractual assumptions directly impose on those licensors
and authors.
All other non-permissive additional terms are considered “further restrictions” within the meaning of section 10. If the Program as you
received it, or any part of it, contains a notice stating that it is governed by this License along with a term that is a further restriction,
you may remove that term. If a license document contains a further
restriction but permits relicensing or conveying under this License, you
may add to a covered work material governed by the terms of that license document, provided that the further restriction does not survive
such relicensing or conveying.
If you add terms to a covered work in accord with this section, you
must place, in the relevant source ﬁles, a statement of the additional
terms that apply to those ﬁles, or a notice indicating where to ﬁnd the
applicable terms.
Additional terms, permissive or non-permissive, may be stated in the
form of a separately written license, or stated as exceptions; the above
requirements apply either way. 8. Termination.
You may not propagate or modify a covered work except as expressly
provided under this License. Any attempt otherwise to propagate or
modify it is void, and will automatically terminate your rights under
this License (including any patent licenses granted under the third
paragraph of section 11).
However, if you cease all violation of this License, then your license
from a particular copyright holder is reinstated (a) provisionally, unless and until the copyright holder explicitly and ﬁnally terminates

your license, and (b) permanently, if the copyright holder fails to notify you of the violation by some reasonable means prior to 60 days
after the cessation.
Moreover, your license from a particular copyright holder is reinstated
permanently if the copyright holder notiﬁes you of the violation by
some reasonable means, this is the ﬁrst time you have received notice
of violation of this License (for any work) from that copyright holder,
and you cure the violation prior to 30 days after your receipt of the
notice.
Termination of your rights under this section does not terminate the
licenses of parties who have received copies or rights from you under
this License. If your rights have been terminated and not permanently
reinstated, you do not qualify to receive new licenses for the same
material under section 10. 9. Acceptance Not Required for Having
Copies.
You are not required to accept this License in order to receive or run
a copy of the Program. Ancillary propagation of a covered work occurring solely as a consequence of using peer-to-peer transmission to
receive a copy likewise does not require acceptance. However, nothing
other than this License grants you permission to propagate or modify
any covered work. These actions infringe copyright if you do not accept
this License. Therefore, by modifying or propagating a covered work,
you indicate your acceptance of this License to do so. 10. Automatic
Licensing of Downstream Recipients.
Each time you convey a covered work, the recipient automatically receives a license from the original licensors, to run, modify and propagate that work, subject to this License. You are not responsible for
enforcing compliance by third parties with this License.
An “entity transaction” is a transaction transferring control of an organization, or substantially all assets of one, or subdividing an organization, or merging organizations. If propagation of a covered work
results from an entity transaction, each party to that transaction who
receives a copy of the work also receives whatever licenses to the work
the party's predecessor in interest had or could give under the previous
paragraph, plus a right to possession of the Corresponding Source of
the work from the predecessor in interest, if the predecessor has it or
can get it with reasonable eﬀorts.
You may not impose any further restrictions on the exercise of the
rights granted or aﬃrmed under this License. For example, you may
not impose a license fee, royalty, or other charge for exercise of rights
granted under this License, and you may not initiate litigation (including a cross-claim or counterclaim in a lawsuit) alleging that any
patent claim is infringed by making, using, selling, oﬀering for sale, or
importing the Program or any portion of it. 11. Patents.
A “contributor” is a copyright holder who authorizes use under this
License of the Program or a work on which the Program is based. The
work thus licensed is called the contributor's “contributor version”.
A contributor's “essential patent claims” are all patent claims owned
or controlled by the contributor, whether already acquired or hereafter
acquired, that would be infringed by some manner, permitted by this
License, of making, using, or selling its contributor version, but do
not include claims that would be infringed only as a consequence of
further modiﬁcation of the contributor version. For purposes of this
deﬁnition, “control” includes the right to grant patent sublicenses in a
manner consistent with the requirements of this License.
Each contributor grants you a non-exclusive, worldwide, royalty-free
patent license under the contributor's essential patent claims, to make,
use, sell, oﬀer for sale, import and otherwise run, modify and propagate the contents of its contributor version.
In the following three paragraphs, a “patent license” is any express
agreement or commitment, however denominated, not to enforce a
patent (such as an express permission to practice a patent or covenant
not to sue for patent infringement). To “grant” such a patent license
to a party means to make such an agreement or commitment not to
enforce a patent against the party.
If you convey a covered work, knowingly relying on a patent license,
and the Corresponding Source of the work is not available for anyone
to copy, free of charge and under the terms of this License, through
a publicly available network server or other readily accessible means,
then you must either (1) cause the Corresponding Source to be so
available, or (2) arrange to deprive yourself of the beneﬁt of the patent
license for this particular work, or (3) arrange, in a manner consistent
with the requirements of this License, to extend the patent license to
downstream recipients. “Knowingly relying” means you have actual
knowledge that, but for the patent license, your conveying the covered work in a country, or your recipient's use of the covered work
in a country, would infringe one or more identiﬁable patents in that
country that you have reason to believe are valid.
If, pursuant to or in connection with a single transaction or arrangement, you convey, or propagate by procuring conveyance of, a covered
work, and grant a patent license to some of the parties receiving the
covered work authorizing them to use, propagate, modify or convey a
speciﬁc copy of the covered work, then the patent license you grant is
automatically extended to all recipients of the covered work and works
based on it.
A patent license is “discriminatory” if it does not include within the
scope of its coverage, prohibits the exercise of, or is conditioned on the
non-exercise of one or more of the rights that are speciﬁcally granted
under this License. You may not convey a covered work if you are
a party to an arrangement with a third party that is in the business
of distributing software, under which you make payment to the third
party based on the extent of your activity of conveying the work, and
under which the third party grants, to any of the parties who would
receive the covered work from you, a discriminatory patent license (a)
in connection with copies of the covered work conveyed by you (or
copies made from those copies), or (b) primarily for and in connection
with speciﬁc products or compilations that contain the covered work,
unless you entered into that arrangement, or that patent license was
granted, prior to 28 March 2007.
Nothing in this License shall be construed as excluding or limiting any
implied license or other defenses to infringement that may otherwise
be available to you under applicable patent law. 12. No Surrender of
Others' Freedom.
If conditions are imposed on you (whether by court order, agreement
or otherwise) that contradict the conditions of this License, they do
not excuse you from the conditions of this License. If you cannot convey a covered work so as to satisfy simultaneously your obligations
under this License and any other pertinent obligations, then as a consequence you may not convey it at all. For example, if you agree to
terms that obligate you to collect a royalty for further conveying from
those to whom you convey the Program, the only way you could satisfy

both those terms and this License would be to refrain entirely from
conveying the Program. 13. Use with the GNU Aﬀero General Public
License.
Notwithstanding any other provision of this License, you have permission to link or combine any covered work with a work licensed under
version 3 of the GNU Aﬀero General Public License into a single combined work, and to convey the resulting work. The terms of this License will continue to apply to the part which is the covered work, but
the special requirements of the GNU Aﬀero General Public License,
section 13, concerning interaction through a network will apply to the
combination as such. 14. Revised Versions of this License.
The Free Software Foundation may publish revised and/or new versions of the GNU General Public License from time to time. Such new
versions will be similar in spirit to the present version, but may diﬀer
in detail to address new problems or concerns.
Each version is given a distinguishing version number. If the Program
speciﬁes that a certain numbered version of the GNU General Public License “or any later version” applies to it, you have the option of
following the terms and conditions either of that numbered version or
of any later version published by the Free Software Foundation. If
the Program does not specify a version number of the GNU General
Public License, you may choose any version ever published by the Free
Software Foundation.
If the Program speciﬁes that a proxy can decide which future versions
of the GNU General Public License can be used, that proxy's public
statement of acceptance of a version permanently authorizes you to
choose that version for the Program.

Later license versions may give you additional or diﬀerent permissions.
However, no additional obligations are imposed on any author or copyright holder as a result of your choosing to follow a later version. 15.
Disclaimer of Warranty.

THERE IS NO WARRANTY FOR THE PROGRAM, TO THE EXTENT PERMITTED BY APPLICABLE LAW. EXCEPT WHEN
OTHERWISE STATED IN WRITING THE COPYRIGHT HOLDERS AND/OR OTHER PARTIES PROVIDE THE PROGRAM
“AS IS” WITHOUT WARRANTY OF ANY KIND, EITHER EXPRESSED OR IMPLIED, INCLUDING, BUT NOT LIMITED TO,
THE IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS FOR A PARTICULAR PURPOSE. THE ENTIRE RISK
AS TO THE QUALITY AND PERFORMANCE OF THE PROGRAM IS WITH YOU. SHOULD THE PROGRAM PROVE DEFECTIVE, YOU ASSUME THE COST OF ALL NECESSARY SERVICING, REPAIR OR CORRECTION. 16. Limitation of Liability.

IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR
AGREED TO IN WRITING WILL ANY COPYRIGHT HOLDER,
OR ANY OTHER PARTY WHO MODIFIES AND/OR CONVEYS
THE PROGRAM AS PERMITTED ABOVE, BE LIABLE TO YOU
FOR DAMAGES, INCLUDING ANY GENERAL, SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES ARISING OUT OF
THE USE OR INABILITY TO USE THE PROGRAM (INCLUDING
BUT NOT LIMITED TO LOSS OF DATA OR DATA BEING RENDERED INACCURATE OR LOSSES SUSTAINED BY YOU OR
THIRD PARTIES OR A FAILURE OF THE PROGRAM TO OPERATE WITH ANY OTHER PROGRAMS), EVEN IF SUCH HOLDER
OR OTHER PARTY HAS BEEN ADVISED OF THE POSSIBILITY
OF SUCH DAMAGES. 17. Interpretation of Sections 15 and 16.

If the disclaimer of warranty and limitation of liability provided above
cannot be given local legal eﬀect according to their terms, reviewing
courts shall apply local law that most closely approximates an absolute waiver of all civil liability in connection with the Program, unless a
warranty or assumption of liability accompanies a copy of the Program
in return for a fee.

You should have received a copy of the GNU General Public License
along with this program. If not, see <http://www.gnu.org/licenses/>.

END OF TERMS AND CONDITIONS How to Apply These Terms
to Your New Programs

If the program does terminal interaction, make it output a short notice
like this when it starts in an interactive mode:

If you develop a new program, and you want it to be of the greatest
possible use to the public, the best way to achieve this is to make it
free software which everyone can redistribute and change under these
terms.

<program> Copyright (C) <year> <name of author> This program
comes with ABSOLUTELY NO WARRANTY; for details type `show
w'. This is free software, and you are welcome to redistribute it under
certain conditions; type `show c' for details.

To do so, attach the following notices to the program. It is safest to
attach them to the start of each source ﬁle to most eﬀectively state the
exclusion of warranty; and each ﬁle should have at least the “copyright”
line and a pointer to where the full notice is found.
<one line to give the program's name and a brief idea of what it does.>
Copyright (C) <year> <name of author>
This program is free software: you can redistribute it and/or modify
it under the terms of the GNU General Public License as published by
the Free Software Foundation, either version 3 of the License, or (at
your option) any later version.
This program is distributed in the hope that it will be useful, but
WITHOUT ANY WARRANTY; without even the implied warranty
of MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the GNU General Public License for more details.

Also add information on how to contact you by electronic and paper
mail.

The hypothetical commands `show w' and `show c' should show the
appropriate parts of the General Public License. Of course, your program's commands might be diﬀerent; for a GUI interface, you would
use an “about box”.
You should also get your employer (if you work as a programmer) or
school, if any, to sign a “copyright disclaimer” for the program, if necessary. For more information on this, and how to apply and follow the
GNU GPL, see <http://www.gnu.org/licenses/>.
The GNU General Public License does not permit incorporating your
program into proprietary programs. If your program is a subroutine
library, you may consider it more useful to permit linking proprietary
applications with the library. If this is what you want to do, use the
GNU Lesser General Public License instead of this License. But ﬁrst,
please read <http://www.gnu.org/philosophy/why-not-lgpl.html>.

11.2 GNU Free Documentation License
Version 1.3, 3 November 2008
Copyright © 2000, 2001, 2002, 2007, 2008 Free Software Foundation,
Inc. <http://fsf.org/>
Everyone is permitted to copy and distribute verbatim copies of this
license document, but changing it is not allowed. 0. PREAMBLE
The purpose of this License is to make a manual, textbook, or other
functional and useful document "free" in the sense of freedom: to assure everyone the eﬀective freedom to copy and redistribute it, with or
without modifying it, either commercially or noncommercially. Secondarily, this License preserves for the author and publisher a way to
get credit for their work, while not being considered responsible for
modiﬁcations made by others.
This License is a kind of "copyleft", which means that derivative works
of the document must themselves be free in the same sense. It complements the GNU General Public License, which is a copyleft license
designed for free software.
We have designed this License in order to use it for manuals for free
software, because free software needs free documentation: a free program should come with manuals providing the same freedoms that the
software does. But this License is not limited to software manuals;
it can be used for any textual work, regardless of subject matter or
whether it is published as a printed book. We recommend this License principally for works whose purpose is instruction or reference.
1. APPLICABILITY AND DEFINITIONS

following text that translates XYZ in another language. (Here XYZ
stands for a speciﬁc section name mentioned below, such as "Acknowledgements", "Dedications", "Endorsements", or "History".) To "Preserve the Title" of such a section when you modify the Document
means that it remains a section "Entitled XYZ" according to this definition.
The Document may include Warranty Disclaimers next to the notice
which states that this License applies to the Document. These Warranty Disclaimers are considered to be included by reference in this
License, but only as regards disclaiming warranties: any other implication that these Warranty Disclaimers may have is void and has no
eﬀect on the meaning of this License. 2. VERBATIM COPYING
You may copy and distribute the Document in any medium, either
commercially or noncommercially, provided that this License, the
copyright notices, and the license notice saying this License applies
to the Document are reproduced in all copies, and that you add no
other conditions whatsoever to those of this License. You may not use
technical measures to obstruct or control the reading or further copying of the copies you make or distribute. However, you may accept
compensation in exchange for copies. If you distribute a large enough
number of copies you must also follow the conditions in section 3.
You may also lend copies, under the same conditions stated above, and
you may publicly display copies. 3. COPYING IN QUANTITY

This License applies to any manual or other work, in any medium,
that contains a notice placed by the copyright holder saying it can
be distributed under the terms of this License. Such a notice grants a
world-wide, royalty-free license, unlimited in duration, to use that work
under the conditions stated herein. The "Document", below, refers to
any such manual or work. Any member of the public is a licensee, and
is addressed as "you". You accept the license if you copy, modify or
distribute the work in a way requiring permission under copyright law.

If you publish printed copies (or copies in media that commonly have
printed covers) of the Document, numbering more than 100, and the
Document's license notice requires Cover Texts, you must enclose the
copies in covers that carry, clearly and legibly, all these Cover Texts:
Front-Cover Texts on the front cover, and Back-Cover Texts on the
back cover. Both covers must also clearly and legibly identify you as
the publisher of these copies. The front cover must present the full title
with all words of the title equally prominent and visible. You may add
other material on the covers in addition. Copying with changes limited
to the covers, as long as they preserve the title of the Document and
satisfy these conditions, can be treated as verbatim copying in other
respects.

A "Modiﬁed Version" of the Document means any work containing the
Document or a portion of it, either copied verbatim, or with modiﬁcations and/or translated into another language.

If the required texts for either cover are too voluminous to ﬁt legibly,
you should put the ﬁrst ones listed (as many as ﬁt reasonably) on the
actual cover, and continue the rest onto adjacent pages.

A "Secondary Section" is a named appendix or a front-matter section of the Document that deals exclusively with the relationship of
the publishers or authors of the Document to the Document's overall
subject (or to related matters) and contains nothing that could fall
directly within that overall subject. (Thus, if the Document is in part
a textbook of mathematics, a Secondary Section may not explain any
mathematics.) The relationship could be a matter of historical connection with the subject or with related matters, or of legal, commercial,
philosophical, ethical or political position regarding them.

If you publish or distribute Opaque copies of the Document numbering
more than 100, you must either include a machine-readable Transparent copy along with each Opaque copy, or state in or with each Opaque
copy a computer-network location from which the general networkusing public has access to download using public-standard network
protocols a complete Transparent copy of the Document, free of added
material. If you use the latter option, you must take reasonably prudent steps, when you begin distribution of Opaque copies in quantity,
to ensure that this Transparent copy will remain thus accessible at the
stated location until at least one year after the last time you distribute
an Opaque copy (directly or through your agents or retailers) of that
edition to the public.

The "Invariant Sections" are certain Secondary Sections whose titles
are designated, as being those of Invariant Sections, in the notice that
says that the Document is released under this License. If a section does
not ﬁt the above deﬁnition of Secondary then it is not allowed to be
designated as Invariant. The Document may contain zero Invariant
Sections. If the Document does not identify any Invariant Sections
then there are none.
The "Cover Texts" are certain short passages of text that are listed,
as Front-Cover Texts or Back-Cover Texts, in the notice that says that
the Document is released under this License. A Front-Cover Text may
be at most 5 words, and a Back-Cover Text may be at most 25 words.
A "Transparent" copy of the Document means a machine-readable
copy, represented in a format whose speciﬁcation is available to the
general public, that is suitable for revising the document straightforwardly with generic text editors or (for images composed of pixels)
generic paint programs or (for drawings) some widely available drawing
editor, and that is suitable for input to text formatters or for automatic
translation to a variety of formats suitable for input to text formatters.
A copy made in an otherwise Transparent ﬁle format whose markup,
or absence of markup, has been arranged to thwart or discourage subsequent modiﬁcation by readers is not Transparent. An image format
is not Transparent if used for any substantial amount of text. A copy
that is not "Transparent" is called "Opaque".
Examples of suitable formats for Transparent copies include plain
ASCII without markup, Texinfo input format, LaTeX input format, SGML or XML using a publicly available DTD, and standardconforming simple HTML, PostScript or PDF designed for human
modiﬁcation. Examples of transparent image formats include PNG,
XCF and JPG. Opaque formats include proprietary formats that can
be read and edited only by proprietary word processors, SGML or
XML for which the DTD and/or processing tools are not generally
available, and the machine-generated HTML, PostScript or PDF produced by some word processors for output purposes only.
The "Title Page" means, for a printed book, the title page itself, plus
such following pages as are needed to hold, legibly, the material this
License requires to appear in the title page. For works in formats
which do not have any title page as such, "Title Page" means the text
near the most prominent appearance of the work's title, preceding the
beginning of the body of the text.
The "publisher" means any person or entity that distributes copies of
the Document to the public.
A section "Entitled XYZ" means a named subunit of the Document
whose title either is precisely XYZ or contains XYZ in parentheses

It is requested, but not required, that you contact the authors of the
Document well before redistributing any large number of copies, to
give them a chance to provide you with an updated version of the
Document. 4. MODIFICATIONS
You may copy and distribute a Modiﬁed Version of the Document under the conditions of sections 2 and 3 above, provided that you release
the Modiﬁed Version under precisely this License, with the Modiﬁed
Version ﬁlling the role of the Document, thus licensing distribution
and modiﬁcation of the Modiﬁed Version to whoever possesses a copy
of it. In addition, you must do these things in the Modiﬁed Version:
* A. Use in the Title Page (and on the covers, if any) a title distinct
from that of the Document, and from those of previous versions (which
should, if there were any, be listed in the History section of the Document). You may use the same title as a previous version if the original
publisher of that version gives permission. * B. List on the Title Page,
as authors, one or more persons or entities responsible for authorship
of the modiﬁcations in the Modiﬁed Version, together with at least ﬁve
of the principal authors of the Document (all of its principal authors,
if it has fewer than ﬁve), unless they release you from this requirement. * C. State on the Title page the name of the publisher of the
Modiﬁed Version, as the publisher. * D. Preserve all the copyright
notices of the Document. * E. Add an appropriate copyright notice
for your modiﬁcations adjacent to the other copyright notices. * F. Include, immediately after the copyright notices, a license notice giving
the public permission to use the Modiﬁed Version under the terms of
this License, in the form shown in the Addendum below. * G. Preserve
in that license notice the full lists of Invariant Sections and required
Cover Texts given in the Document's license notice. * H. Include an
unaltered copy of this License. * I. Preserve the section Entitled "History", Preserve its Title, and add to it an item stating at least the title,
year, new authors, and publisher of the Modiﬁed Version as given on
the Title Page. If there is no section Entitled "History" in the Document, create one stating the title, year, authors, and publisher of the
Document as given on its Title Page, then add an item describing the
Modiﬁed Version as stated in the previous sentence. * J. Preserve the
network location, if any, given in the Document for public access to a
Transparent copy of the Document, and likewise the network locations
given in the Document for previous versions it was based on. These
may be placed in the "History" section. You may omit a network
location for a work that was published at least four years before the
Document itself, or if the original publisher of the version it refers to
gives permission. * K. For any section Entitled "Acknowledgements"
or "Dedications", Preserve the Title of the section, and preserve in
the section all the substance and tone of each of the contributor acknowledgements and/or dedications given therein. * L. Preserve all

the Invariant Sections of the Document, unaltered in their text and
in their titles. Section numbers or the equivalent are not considered
part of the section titles. * M. Delete any section Entitled "Endorsements". Such a section may not be included in the Modiﬁed Version.
* N. Do not retitle any existing section to be Entitled "Endorsements"
or to conﬂict in title with any Invariant Section. * O. Preserve any
Warranty Disclaimers.

Title (section 1) will typically require changing the actual title. 9.
TERMINATION

If the Modiﬁed Version includes new front-matter sections or appendices that qualify as Secondary Sections and contain no material copied
from the Document, you may at your option designate some or all of
these sections as invariant. To do this, add their titles to the list of
Invariant Sections in the Modiﬁed Version's license notice. These titles
must be distinct from any other section titles.

However, if you cease all violation of this License, then your license
from a particular copyright holder is reinstated (a) provisionally, unless and until the copyright holder explicitly and ﬁnally terminates
your license, and (b) permanently, if the copyright holder fails to notify you of the violation by some reasonable means prior to 60 days
after the cessation.

You may add a section Entitled "Endorsements", provided it contains nothing but endorsements of your Modiﬁed Version by various
parties—for example, statements of peer review or that the text has
been approved by an organization as the authoritative deﬁnition of a
standard.
You may add a passage of up to ﬁve words as a Front-Cover Text,
and a passage of up to 25 words as a Back-Cover Text, to the end
of the list of Cover Texts in the Modiﬁed Version. Only one passage
of Front-Cover Text and one of Back-Cover Text may be added by
(or through arrangements made by) any one entity. If the Document
already includes a cover text for the same cover, previously added by
you or by arrangement made by the same entity you are acting on
behalf of, you may not add another; but you may replace the old one,
on explicit permission from the previous publisher that added the old
one.
The author(s) and publisher(s) of the Document do not by this License give permission to use their names for publicity for or to assert or imply endorsement of any Modiﬁed Version. 5. COMBINING
DOCUMENTS
You may combine the Document with other documents released under
this License, under the terms deﬁned in section 4 above for modiﬁed
versions, provided that you include in the combination all of the Invariant Sections of all of the original documents, unmodiﬁed, and list
them all as Invariant Sections of your combined work in its license
notice, and that you preserve all their Warranty Disclaimers.
The combined work need only contain one copy of this License, and
multiple identical Invariant Sections may be replaced with a single
copy. If there are multiple Invariant Sections with the same name
but diﬀerent contents, make the title of each such section unique by
adding at the end of it, in parentheses, the name of the original author or publisher of that section if known, or else a unique number.
Make the same adjustment to the section titles in the list of Invariant
Sections in the license notice of the combined work.
In the combination, you must combine any sections Entitled "History"
in the various original documents, forming one section Entitled "History"; likewise combine any sections Entitled "Acknowledgements",
and any sections Entitled "Dedications". You must delete all sections
Entitled "Endorsements". 6. COLLECTIONS OF DOCUMENTS
You may make a collection consisting of the Document and other documents released under this License, and replace the individual copies
of this License in the various documents with a single copy that is
included in the collection, provided that you follow the rules of this
License for verbatim copying of each of the documents in all other
respects.
You may extract a single document from such a collection, and distribute it individually under this License, provided you insert a copy
of this License into the extracted document, and follow this License
in all other respects regarding verbatim copying of that document. 7.
AGGREGATION WITH INDEPENDENT WORKS
A compilation of the Document or its derivatives with other separate
and independent documents or works, in or on a volume of a storage or
distribution medium, is called an "aggregate" if the copyright resulting
from the compilation is not used to limit the legal rights of the compilation's users beyond what the individual works permit. When the
Document is included in an aggregate, this License does not apply to
the other works in the aggregate which are not themselves derivative
works of the Document.
If the Cover Text requirement of section 3 is applicable to these copies
of the Document, then if the Document is less than one half of the
entire aggregate, the Document's Cover Texts may be placed on covers that bracket the Document within the aggregate, or the electronic
equivalent of covers if the Document is in electronic form. Otherwise
they must appear on printed covers that bracket the whole aggregate.
8. TRANSLATION
Translation is considered a kind of modiﬁcation, so you may distribute
translations of the Document under the terms of section 4. Replacing
Invariant Sections with translations requires special permission from
their copyright holders, but you may include translations of some or all
Invariant Sections in addition to the original versions of these Invariant Sections. You may include a translation of this License, and all the
license notices in the Document, and any Warranty Disclaimers, provided that you also include the original English version of this License
and the original versions of those notices and disclaimers. In case of a
disagreement between the translation and the original version of this
License or a notice or disclaimer, the original version will prevail.
If a section in the Document is Entitled "Acknowledgements", "Dedications", or "History", the requirement (section 4) to Preserve its

You may not copy, modify, sublicense, or distribute the Document
except as expressly provided under this License. Any attempt otherwise to copy, modify, sublicense, or distribute it is void, and will
automatically terminate your rights under this License.

Moreover, your license from a particular copyright holder is reinstated
permanently if the copyright holder notiﬁes you of the violation by
some reasonable means, this is the ﬁrst time you have received notice
of violation of this License (for any work) from that copyright holder,
and you cure the violation prior to 30 days after your receipt of the
notice.
Termination of your rights under this section does not terminate the
licenses of parties who have received copies or rights from you under
this License. If your rights have been terminated and not permanently
reinstated, receipt of a copy of some or all of the same material does
not give you any rights to use it. 10. FUTURE REVISIONS OF THIS
LICENSE
The Free Software Foundation may publish new, revised versions
of the GNU Free Documentation License from time to time. Such
new versions will be similar in spirit to the present version, but
may diﬀer in detail to address new problems or concerns. See
http://www.gnu.org/copyleft/.
Each version of the License is given a distinguishing version number.
If the Document speciﬁes that a particular numbered version of this
License "or any later version" applies to it, you have the option of
following the terms and conditions either of that speciﬁed version or
of any later version that has been published (not as a draft) by the
Free Software Foundation. If the Document does not specify a version
number of this License, you may choose any version ever published
(not as a draft) by the Free Software Foundation. If the Document
speciﬁes that a proxy can decide which future versions of this License
can be used, that proxy's public statement of acceptance of a version
permanently authorizes you to choose that version for the Document.
11. RELICENSING
"Massive Multiauthor Collaboration Site" (or "MMC Site") means any
World Wide Web server that publishes copyrightable works and also
provides prominent facilities for anybody to edit those works. A public
wiki that anybody can edit is an example of such a server. A "Massive
Multiauthor Collaboration" (or "MMC") contained in the site means
any set of copyrightable works thus published on the MMC site.
"CC-BY-SA" means the Creative Commons Attribution-Share Alike
3.0 license published by Creative Commons Corporation, a not-forproﬁt corporation with a principal place of business in San Francisco,
California, as well as future copyleft versions of that license published
by that same organization.
"Incorporate" means to publish or republish a Document, in whole or
in part, as part of another Document.
An MMC is "eligible for relicensing" if it is licensed under this License,
and if all works that were ﬁrst published under this License somewhere
other than this MMC, and subsequently incorporated in whole or in
part into the MMC, (1) had no cover texts or invariant sections, and
(2) were thus incorporated prior to November 1, 2008.
The operator of an MMC Site may republish an MMC contained in
the site under CC-BY-SA on the same site at any time before August
1, 2009, provided the MMC is eligible for relicensing. ADDENDUM:
How to use this License for your documents
To use this License in a document you have written, include a copy
of the License in the document and put the following copyright and
license notices just after the title page:
Copyright (C) YEAR YOUR NAME. Permission is granted to copy,
distribute and/or modify this document under the terms of the GNU
Free Documentation License, Version 1.3 or any later version published by the Free Software Foundation; with no Invariant Sections,
no Front-Cover Texts, and no Back-Cover Texts. A copy of the license
is included in the section entitled "GNU Free Documentation License".
If you have Invariant Sections, Front-Cover Texts and Back-Cover
Texts, replace the "with … Texts." line with this:
with the Invariant Sections being LIST THEIR TITLES, with the
Front-Cover Texts being LIST, and with the Back-Cover Texts being
LIST.
If you have Invariant Sections without Cover Texts, or some other
combination of the three, merge those two alternatives to suit the situation.
If your document contains nontrivial examples of program code, we
recommend releasing these examples in parallel under your choice of
free software license, such as the GNU General Public License, to permit their use in free software.

11.3 GNU Lesser General Public License
GNU LESSER GENERAL PUBLIC LICENSE
Version 3, 29 June 2007
Copyright © 2007 Free Software Foundation, Inc. <http://fsf.org/>

The “Corresponding Application Code” for a Combined Work means
the object code and/or source code for the Application, including any
data and utility programs needed for reproducing the Combined Work
from the Application, but excluding the System Libraries of the Combined Work. 1. Exception to Section 3 of the GNU GPL.

Everyone is permitted to copy and distribute verbatim copies of this
license document, but changing it is not allowed.

You may convey a covered work under sections 3 and 4 of this License
without being bound by section 3 of the GNU GPL. 2. Conveying
Modiﬁed Versions.

This version of the GNU Lesser General Public License incorporates
the terms and conditions of version 3 of the GNU General Public License, supplemented by the additional permissions listed below. 0.
Additional Deﬁnitions.

If you modify a copy of the Library, and, in your modiﬁcations, a facility refers to a function or data to be supplied by an Application that
uses the facility (other than as an argument passed when the facility
is invoked), then you may convey a copy of the modiﬁed version:

As used herein, “this License” refers to version 3 of the GNU Lesser
General Public License, and the “GNU GPL” refers to version 3 of the
GNU General Public License.

* a) under this License, provided that you make a good faith eﬀort to
ensure that, in the event an Application does not supply the function
or data, the facility still operates, and performs whatever part of its
purpose remains meaningful, or * b) under the GNU GPL, with none
of the additional permissions of this License applicable to that copy.

“The Library” refers to a covered work governed by this License, other
than an Application or a Combined Work as deﬁned below.

3. Object Code Incorporating Material from Library Header Files.
An “Application” is any work that makes use of an interface provided
by the Library, but which is not otherwise based on the Library. Deﬁning a subclass of a class deﬁned by the Library is deemed a mode of
using an interface provided by the Library.
A “Combined Work” is a work produced by combining or linking an
Application with the Library. The particular version of the Library
with which the Combined Work was made is also called the “Linked
Version”.
The “Minimal Corresponding Source” for a Combined Work means the
Corresponding Source for the Combined Work, excluding any source
code for portions of the Combined Work that, considered in isolation,
are based on the Application, and not on the Linked Version.

The object code form of an Application may incorporate material from
a header ﬁle that is part of the Library. You may convey such object
code under terms of your choice, provided that, if the incorporated material is not limited to numerical parameters, data structure layouts
and accessors, or small macros, inline functions and templates (ten or
fewer lines in length), you do both of the following:
* a) Give prominent notice with each copy of the object code that the
Library is used in it and that the Library and its use are covered by
this License. * b) Accompany the object code with a copy of the GNU
GPL and this license document.
4. Combined Works.

You may convey a Combined Work under terms of your choice that,
taken together, eﬀectively do not restrict modiﬁcation of the portions
of the Library contained in the Combined Work and reverse engineering for debugging such modiﬁcations, if you also do each of the following:

You may place library facilities that are a work based on the Library
side by side in a single library together with other library facilities that
are not Applications and are not covered by this License, and convey
such a combined library under terms of your choice, if you do both of
the following:

* a) Give prominent notice with each copy of the Combined Work
that the Library is used in it and that the Library and its use are
covered by this License. * b) Accompany the Combined Work with a
copy of the GNU GPL and this license document. * c) For a Combined Work that displays copyright notices during execution, include
the copyright notice for the Library among these notices, as well as a
reference directing the user to the copies of the GNU GPL and this
license document. * d) Do one of the following: o 0) Convey the
Minimal Corresponding Source under the terms of this License, and
the Corresponding Application Code in a form suitable for, and under
terms that permit, the user to recombine or relink the Application
with a modiﬁed version of the Linked Version to produce a modiﬁed
Combined Work, in the manner speciﬁed by section 6 of the GNU
GPL for conveying Corresponding Source. o 1) Use a suitable shared
library mechanism for linking with the Library. A suitable mechanism
is one that (a) uses at run time a copy of the Library already present
on the user's computer system, and (b) will operate properly with a
modiﬁed version of the Library that is interface-compatible with the
Linked Version. * e) Provide Installation Information, but only if you
would otherwise be required to provide such information under section
6 of the GNU GPL, and only to the extent that such information is
necessary to install and execute a modiﬁed version of the Combined
Work produced by recombining or relinking the Application with a
modiﬁed version of the Linked Version. (If you use option 4d0, the
Installation Information must accompany the Minimal Corresponding
Source and Corresponding Application Code. If you use option 4d1,
you must provide the Installation Information in the manner speciﬁed
by section 6 of the GNU GPL for conveying Corresponding Source.)

* a) Accompany the combined library with a copy of the same work
based on the Library, uncombined with any other library facilities,
conveyed under the terms of this License. * b) Give prominent notice with the combined library that part of it is a work based on the
Library, and explaining where to ﬁnd the accompanying uncombined
form of the same work.

5. Combined Libraries.

6. Revised Versions of the GNU Lesser General Public License.
The Free Software Foundation may publish revised and/or new versions of the GNU Lesser General Public License from time to time.
Such new versions will be similar in spirit to the present version, but
may diﬀer in detail to address new problems or concerns.
Each version is given a distinguishing version number. If the Library
as you received it speciﬁes that a certain numbered version of the GNU
Lesser General Public License “or any later version” applies to it, you
have the option of following the terms and conditions either of that
published version or of any later version published by the Free Software
Foundation. If the Library as you received it does not specify a version
number of the GNU Lesser General Public License, you may choose
any version of the GNU Lesser General Public License ever published
by the Free Software Foundation.
If the Library as you received it speciﬁes that a proxy can decide
whether future versions of the GNU Lesser General Public License
shall apply, that proxy's public statement of acceptance of any version is permanent authorization for you to choose that version for the
Library.

