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Abstract. This paper provides a framework to understand the various aspects of 
creating international enterprise software. These aspects could be used to evalu-
ate and prioritize a software product’s investment in internationalization. The 
intended audiences for this paper are user experience designers, product manag-
ers and other members of the software development product team, interested in 
creating world ready enterprise software. 
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1   Introduction 

In today’s economy, enterprise software vendors consider globalization a key part of 
their strategy to reach the world market. Over the decades, the criteria for “world-
ready” software have gone beyond mere translation of texts and labels. It takes a 
cross-functional team to create software that is truly international. Developers need to 
make sure the underlying code is Unicode compliant, and that the software is archi-
tected in a flexible manner to enable localization. The technical writers and translators 
need to provide meaningful screen texts and documentation in the languages sup-
ported. And user experience designers along with the product managers need to define 
the product functionality with an international user base in mind. 

2   Difference between Enterprise Software and Consumer 
Software 

Enterprise software refers to a software suite comprised of common business applica-
tions such as Human Resources, Financials, Supply Chain Management, Customer 
Relationship Management etc., along with tools for modeling how the entire organiza-
tion works (e.g. task flows and business process flows). Enterprise software is typi-
cally purchased by companies and made available to its employees. Consumer 
software is typically purchased by an individual for his or her personal use, such as 
email, word processing, instant messenger, web browsing.  

This paper provides user experience designers a framework to understand the vari-
ous aspects of creating international enterprise software. This framework is based on 
our years of experience working for SAP, a global enterprise software provider, 
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headquartered in Germany with offices around the world. Roughly 74% of SAP reve-
nues come from outside the US, with customers in 120 countries. Almost all of SAP’s 
customers have a multinational presence requiring SAP software to adapt to their 
business needs. 

3   Framework for Internationalization 

We examine internationalization of enterprise software along two dimensions: the 
Deployment Market and Global Differences. This framework is designed as an aid to 
software companies in determining their investment in internationalization. All cells 
in this framework are not of equal importance to all companies.  For example, the 
Legal and Compliance differences need to be addressed only by software handling 
international trade that is governed by such laws and regulations. 

 

Fig. 1. Framework for Internationalization of Enterprise Software 

3.1   Deployment Market: National vs. Multi National 

Deployment market refers to the market where the software will be used. Business 
software makers need to understand where their software will be deployed and util-
ized to make a rational investment in its internationalization capabilities.  

Product teams need to ask early in the design process, “Will the software be de-
ployed by national enterprises in one country or region, (e.g. Pacific Gas and Electric 
(PG&E) and other utility companies) or multinational companies with a presence in 
multiple countries (e.g. Coca-Cola)?” Software targeted at business entities based in a 
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single country has different design needs than software designed for multinational 
companies. Multinational companies have a global business presence with processes 
that cross national boundaries, while a company that operates within one country may 
have a strong national identity and will need their software to reflect it. The degree of 
centralization of business processes by the headquarters has an influence on the level 
of internationalization required in a multinational company. For example, if the head-
quarters establishes common business practices pertaining to workflow and approvals 
for all its subsidiaries, the level of country-specific internationalization with regard to 
this aspect of enterprise software will be limited.  

These differences impact the timing of localization efforts within the software de-
velopment life cycle. Typically, multinational companies require software that has 
internationalization built into the underlying framework early in the development 
cycle, to enable processes that span multiple locales. Software for national companies, 
on the other hand, could be built specifically for one location and localized for other 
national companies at a later stage of the software development process. The disad-
vantage is that the software needs to be localized individually for each new national 
market, if it is not built on an appropriately flexible and dynamic framework right 
from the start. 

It is important to consider future deployment markets as well as the most immedi-
ate ones. If the software being created is for a national market, but there is a possibil-
ity that the software could be sold to multinational corporations, then the upfront 
investment of considering internationalization early in the design process will pay 
dividends by allowing the software maker to tap into new markets easily in the future.  

3.2   Global Differences 

The second dimension is the spectrum of global differences that enterprise software 
needs to address. These can be divided into three categories: Functional differences, 
Legal differences and Business Practice differences around the world. 

3.3   Functional Differences 

Languages. Although the actual translation will be done by a team of professional 
translators, user interface designers need to consider this during screen design. Text 
can be longer in some languages, so there needs to be adequate space on the user 
interface to display it, or the software must be able to dynamically adjust the screen 
layout. Bi-directional languages such as Arabic and Hebrew need special considera-
tion since text is presented to the user from right to left, but numbers and Latin alpha-
betic strings are presented from left to right.  

The words chosen in the base language need to be simple, clear and domain-
relevant, since ambiguous terms may be translated incorrectly, leading to customer 
issues. In most cases the language is determined at log in, either explicitly by the 
user or implicitly based on user preferences or settings. In some cases, the language 
may need to be changed dynamically. For example, agents in call centers serving 
multiple locales may need to switch languages based on the caller’s preference. 
These design considerations need to be made early in the process to provide an opti-
mal user experience. 
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It is not recommended that developers hard code any text within the user interface, 
since this could be missed during translation. It is important to keep error messages in 
a central location and translate them thoughtfully to avoid displaying messages in a 
language unknown to the user - particularly when they are experiencing an error. 

 

Fig. 2. Example SAP screens in Chinese 

Date and Time formats. Date and time formats are critical parts of internationaliza-
tion. 12/9/2008 can be interpreted as 9th December in the United States or 12th 
September elsewhere in the world. Typically, the display format is determined via a 
preferences dialog box in the software UI. However, it may not be sufficient to store 
date and time in user’s preference alone when there are multiple time zones involved in 
a business transaction. With global businesses requiring that documents be sent across 
nations, it is important to store the date and time in Coordinated Universal Time (UTC) 
format, as per the International Standards Organization (ISO), and explicitly convert 
the format when displaying to the user according to their location and preference [1]. 

 

Fig. 3. Date and Time in Central European format 
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Furthermore, in multinational companies, servers may be located in a country dif-
ferent from its users. In such cases, the timestamp should be the system time in UTC, 
converted to the local time when displayed to users. 

Currencies. In addition to the currency symbol (e.g. $, €€ , ¥) there are regional varia-
tions in display formats specifically in relation to the use of commas and periods. For 
example, 1,000.02 in the US would be 1.000,02 in Europe. These display formats need 
to determined from system preferences and not hard coded into the user interface.  

As business transactions cross national borders in many cases, there may be multi-
ple currencies represented in one business document. Exchange rate conversions need 
to be done dynamically to ensure accurate calculations. These product design consid-
erations need to be made early in the process to ensure an optimal user experience. 

In some cases, business documents such as Bill of Materials may have to be stored 
in multiple versions, depending on the exchange rate conversion agreements. The 
currency could either be converted on a fixed date, or the rate could float for a period 
before it is locked. This impacts the valuation of the business document, and should 
be thoughtfully considered at design time.  

 

Fig. 4. Currency selection on business document 

Measuring Systems. When designing business software, the unit of measure (the 
English system customary units, such as pounds, gallons, miles, or the metric system 
units, such as kilograms, liters, kilometers.) cannot be hard coded in the user inter-
face. The user interface needs to be prepared to accept data in user preferred format 
and convert if needed. Surprisingly, this is a controversial issue and has legal conse-
quences. According to the Units of Measure directive1 in the European Union, com-
panies engaging in trade globally have to label their products using the metric system 
starting in 2010, with dual labeling requirements until then. This has a direct impact 
on physical product design as well as the software. Business software needs to be 
flexible to handle multiple units of measure, whether it is displaying product informa-
tion or printing product labels to be affixed on store shelves.  

Similar to currency, unit of measure conversion may also cause businesses to 
maintain multiple versions of a business document or decide on a strategy for conver-
sion based on their customer’s needs. In manufacturing scenarios, companies may 
measure raw materials by weight or by volume, depending on the unit used in the Bill 
of Material (BOM). When using the raw material for a production order, its unit (e.g. 
liter) has to be converted to the unit represented in the final product (e.g. pound). 
Using milk as ingredient for milk powder or cake mixture would be an example 
where one has to convert the raw material measured in liters to kilos and then to 
pounds in order to use it in the right unit for a British end product. This is typically 
handled by storing the raw materials density (kg/liter, for the example above) in an 
additional field to ensure accurate conversion. 

                                                           
1 Unit of Measure directive: http://en.wikipedia.org/wiki/Directive_80/181/EEC 
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Fig. 5. Unit of Measure dynamically selected 

Address Format. Address formats vary throughout the world. In the US, the format 
is street number, street name, city, state and zip code. In Japan, the format is: postal 
code, prefecture, city, ward (ku), block(s) (chome), lot (ban), building (go), addressee 
name (family name first). Given these wide variations, software architects and UX 
designers need to work together to gracefully switch to the appropriate format based 
on the user preference and their information needs. 

Phone Number. The length and format of phone numbers vary throughout the world 
as well. When presenting forms to international users, the user interface needs to be 
flexible to accommodate variations by country.  

3.4   Legal Differences 

It is preferable to consider international laws and regulations at design time rather 
than retrofitting them as an after-thought. Here are a few examples of laws and regu-
lations that have a direct impact on the user experience design. 

Sales and Value Added Tax laws. Enterprise software products intended for interna-
tional use need to consider various tax regulations during design time. For example, 
national differences in Value Added Tax (VAT) calculations have a direct impact on 
the value of goods transacted. VAT is considered on a line item level, and it applies 
only under certain conditions. Therefore, not only do the rates vary from country to 
country, but the conditions on which the rates are calculated vary as well. For exam-
ple, VAT is impacted by specific ingredients contained in products such as alcohol, 
which may be found in common household products such as shaving cream. Enter-
prise software makers need to put in place a flexible framework that accommodates 
different rates and conditions to enable accurate VAT calculations. 

 

Fig. 6. VAT calculation on a Sales Order document 
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Privacy Laws. Businesses today are digitizing all their information, and enterprise 
software enables them to share this information easily across their organization. How-
ever, in some countries the data is protected and should not be made available due to 
government regulations.  

For example, customers in the “do-not-call” list should be removed from the list of 
call center agents in some countries. In the US, customers opt-in to this list, whereas, 
in Europe, customers are automatically added to this list, and they explicitly opt-out 
of it to receive calls from companies.  

Similarly, in HR systems, managers in different locations have different access 
privileges to their employees’ data based on their countries’ privacy laws. In the US, 
managers cannot view the year of their employees’ birthday, whereas in Europe they 
can. In cases of multinational companies, where a manager oversees teams in multiple 
locations, the privacy laws of the employee’s country apply, and the manager’s view 
of the data needs to display the information appropriately. 

Financial and Other Regulations. Companies are required to comply with a steady 
flow of mandates that impact the way businesses gather, store, manage and report 
information. The Sarbanes-Oxley Act (SOX), US Health Information Portability and 
Accounting Act (HIPAA), Food and Drug Administration (FDA) regulations, Restric-
tion of Hazardous Substances (RoHS), and Waste from Electrical and Electronic 
Equipment (WEEE), are a few examples.  

These laws and regulations vary by industry and region. For example, Japan has 
enacted JSOX that is based on, but is different from the US version. Regulations 
change over time and new regulations come about, either periodically (e.g. annual 
updates to tax laws) or based on world events (e.g. Food and Drug Administration 
updates due to mad cow disease, avian flu and the melamine-influenced product re-
call). Companies are expected to stay up-to-date with these changing laws and regula-
tions, or face stiff penalties.  

Sometimes businesses have to maintain a dual set of books, for example, when 
transitioning from the US accounting rules GAAP to international accounting rules 
IFRS. 

Financial laws and regulations have a significant impact on enterprise software, es-
pecially due to the serious consequences of non-compliance. To effectively keep up 
with the changing laws and regulations, and minimize risk of non-compliance, enter-
prise software makers need to incorporate a flexible, reliable and scalable framework, 
based on a rule-based compliance approach, instead of hard coding specific laws into 
the software.  

Trade Regulations. The World Trade Organization (WTO) has issued a set of direc-
tives to harmonize global trade practices.  However, not all countries subscribe to the 
WTO and even among the countries that do, there are enough regional variations that 
add complexity to global trade. 

Many of these variations fall into three categories: process differences, valuation 
differences, and format differences. The customs declaration process varies across the 
globe. For example, companies importing goods into the US have to file customs 
declarations before the goods reach US; whereas, EU countries allow customs decla-
rations to be filed when goods reach the warehouse, which is after the goods reach EU 
soil.  
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Valuation of goods is affected by the process variations.  For the US, the costs of 
transit have to be estimated at the time of custom declaration.  For the EU, the cus-
toms declaration document contains actual transportation costs. These variations can 
be significant for companies that are involved in large volumes of global trade.  

Finally there are both content and format differences in which physical and elec-
tronic documents are required for companies to clear customs.  

Enterprise software makers have to consider these trade regulation differences in 
order to effectively internationalize their product offerings. 

3.5   Business Practice Differences 

Workflow and Approvals. One of the key areas in enterprise software where the inter-
action of business practices and cultural differences manifests itself is in how decisions, 
such as purchase requisitions, supplier agreements or even simple expense requests, are 
approved. Enterprise software systems typically contain embedded workflow engines 
that route approvals along the management chain, based on a set of rules. For example, 
an order under $10,000 might require only a Vice President level approval while an 
order over this amount would require a Chief Financial Officer’s approval.   

 Research sponsored by SAP in both China and South Africa found that the typical 
user interface design for such workflow systems was not a good match for either local 
culture. While in Western culture, it is acceptable for the request with relevant data to 
appear in a workflow inbox screen unannounced, in these two highly differentiated 
emerging economies, the approval was always sought verbally up the entire manage-
ment chain before utilizing the automated system.  This limited the utility of the 
automation capabilities of the system.  

Another process difference is that the users understood the concept of "Approve" 
and "Reject" buttons, but considered pressing the "Reject" button rude and a loss of 
face for the sender. In Western cultures, it is acceptable to reject a workflow request 
with a comment (e.g., to negotiate a better price with a supplier).  In Chinese and 
African cultures, it is considered unfriendly to use the “Reject” button in business 
contexts.  

Standardization of business process. One of the few international standards, ac-
cepted by more than a 100 countries, is the United Nations ISO 9000 quality man-
agement system standards. Its purpose is to standardize procedures for key business 
processes, thereby facilitating international trade.  These standards have multiple 
benefits such as ensuring auditability and trackability of the quality of products and 
services.   

Multinational companies that comply with these standards are certified as such. 
These standards benefit enterprise software makers by focusing internationalization 
efforts and thereby reducing costs.  

Cultural differences impacting business practices. Aaron Marcus and Emile Gould, 
document the application of Hofstede’s cross-cultural dimensions to Web design [2]. 
Cultural differences impact enterprise software as well. In some cases these differ-
ences may be so severe that the product does not apply. For example, software time 
recording was not successful in Korea, because it is based on the physical metaphor of 
“time card” machines which are generally not used there. In other cases, the 
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prevalence of the World Wide Web has erased some of the differences. For example, 
it is no longer an issue to show an error message with a red icon in China, where red 
is regarded as a lucky color. Again, multinational companies play an important role in 
defining the global business culture of the next generation information worker. 

4   Conclusion 

Investing upfront in internationalization, based on this framework, will allow enter-
prise software makers to design scalable, world-ready products. It enables them to 
more easily enter new markets.  Furthermore, the lack of a systematic approach to 
internationalization will prove to be a severe impediment to the product’s success and 
growth since designing for one country and retrofitting to others one at a time can 
quickly become an expensive proposition. Ultimately, the level of investment made in 
the internationalization of enterprise software is a business decision, and the purpose 
of this paper is to provide a framework to analyze the requisites, impacts and trade-
offs from a user experience perspective. 
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