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THE YEAR 2000 PROBLEM: IMPACTSAND ACTIONS

FOREWORD

1 This report was developed in response to a request at the 1998 Council meeting at Ministerial

level that the OECD “promote global awareness of the Year 2000 problem and its potential economic
impact,” and report to the Ottawa ministerial conference on electronic commerce of 7-9 October. The
report, co-ordinated by the OECD’s Public Management Service (PUMA), includes a review of economy-
wide and sectoral impacts carried out by the Directorate for Science, Technology and Industry (DSTI),
and a PUMA-written chapter on governments’ role and actions, based primarily on responses to a
guestionnaire received from countries in June and July. The report was reviewed, updated and accepted
under written procedure in early September by the PUMA Committee and the government “Year 2000
contacts” listed in this report. It is being published under the authority of the Secretary General.

2. The Secretariat wishes to acknowledge the support of OECD Member countries, who provided
information on government assessments and actions that was essential for development of this report.
Also gratefully acknowledged are the contributions of Vladimir Lopez-Bassols (DSTI), primary author of
Part | of this report, Sandra Prerost, who contributed to sections on small-and-medium-sized enterprises
and the health care sector; Jian Pak, who provided valuable research assistance; and Daniel Blume, author
of Part Il and all remaining sections of the report. This report also would not have been possible without
the support of a grant from théK.
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EXECUTIVE SUMMARY

1 The so-called “Millennium bug” places at risk information networks and electronic systems that
have become pervasive throughout the OECD and much of the world. This report aims to support
countries in responding to this potential threat to global economic and citizen well-being by providing
information on the nature and extent of the problem, its potential economy-wide impacts, and the
initiatives being taken at both a national and international level to address it.

In brief, the report underlines the following points:

— While awareness is increasing, the amount of remediation still required is daunting. The
problem continues to be under-estimated, and full-scale actions to address it are only frecently
beginning in many countries. Preparedness among the health care industry, small busingsses and
some parts of government appears to be particularly worrisome;

— Significant negative economic impacts are likely in the short-term, though there is much
uncertainty regarding the extent of disruptions that the Year 2000 problem will cause;

— Governments face a major public management challenge, requiring acceleration of their
own preparations and a stronger leader ship role to increase awareness and understandinig of
the problem, and to promote action to address it economy-wide.

— Stronger international co-operation is essential, particularly in relation to cross-border
testing, given global economic interdependence and the particular interconnections in such areas
as energy, telecommunications, transport and international financial transactions.

2. The Year 2000 problem, also referred to as “Y2K,” stems from early programmers’ need to save
memory in writing software or chip design. Without conversion, many existing systems will not
recognise "00" as "2000", but as “1900” (or as an invalid date). Problems may arise not only in computer
systems, but also in communication networks and in chips integrated into industrial control systems,
consumer electronic devices and safety systems. Although the failure rate of such “embedded chips” is
very low (experts estimate a 1% to 3% range), the sheer number of such hidden devices presents a
significant challenge (the number of installed chips is estimated to be as high as 25 billion worldwide).
Even now, current systems which perform post-2000 forecasting or transactions have already begun to
experience failures, and such failures are likely to increase as the Year 2000 approaches due to other date-
related problems in computer systems.

3. Given the interdependence of economies and the potential for cross-border disruption, the
problem is not solely a national issue. In many areas, international actions have been initiated to
co-ordinate remediation, testing and contingency planning, especially in collaboration with developing
countries, where awareness of the issue remains low, and action is lagging. While this report focuses on
OECD Member countries, it is hoped that information provided on national and international actions will
encourage further international co-operation, and that it may also be of use to non-OECD countries as they

6
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work to address the problem. The World Bank has taken an active role in addressing non-OECD
countries, including provision of grant funding for governments to plan and undertake remediation efforts,
aswell as organising a series of seminars to increase awareness and understanding.

Economy-wide impacts

4, Concerns have been expressed about the vulnerability of certain key sectors such as utilities,
telecommunications, financial services, transportation, and government services, which have strong links
to all sectors of the economy and rely heavily on massive data exchanges through large-scale information
networks. There is also great concern about the status of safety-critical systems, notably with respect to
health services, nuclear energy generation, defence, and air travel. A review of available data suggests
that compliance levels appear to be particularly worrisome within the health care sector, some sectors of
government, and small and medium-sized enterprises. Status by sector and remediation activities under
way are described in Part | of this report, while Part || addresses governments’ role and actions.

5. The economic effects of the Millennium Bug can be quantified in various ways. A first step
involves estimating the direct costs of fixing the problem, which in many cases relate to bringing forward

IT investments that would have in most cases taken place at a later date. The impact of these expenditures
on output, productivity and inflation is still unclear. Upgraded IT systems could lead to future
productivity gains, but resources are also being diverted from new value-added projects. A second and
potentially more significant impact could come from service interruptions due to non-compliance.
However, the likelihood of widespread disruptions is very difficult to estimate, and few analysts have
attempted to extrapolate how these costs translate into possible macroeconomic effects.

6. Most studies have concentrated on the direct costs of fixing the problem, mainly because it is
easier to estimate this than the probability and effects of non-compliance, though still subject to a wide
margin of error. Estimates of world-wide costs of addressing the Year 2000 problem range as high as
US$1.6 trillion by Software Productivity Research (see Annex Table 1 in Part 1). The most widely quoted
figure is that of the Gartner Group, which has estimated that the cost of a global fix could reach
US$300-600 bn. This estimate is based on cost per line of code and excludes both consequential
disruption losses and chip replacement costs. The Software Productivity Research (SPR, 1997) estimate
includes (among others) US$530 bn for initial software repairs, US$454 bn for database repairs,
US$300 bn for litigation/damages, and US$76 bn for hardware chip replacements.

7. Despite the high degree of uncertainty, some initial studies of macroeconomic effects have been
conducted foiCanada, Korea, Netherlands, United Kingdom and United Sates, as well as a number of
broader studies by the financial industry, management and IT consulting #msng the main areas of
concern highlighted in most studies are:

— short-term inflationary pressures in countries close to their peak in the economic cycle due to
demand for new investment, supply-side disruptions, and significant wage increases;

— negative reactions from financial markets as the level of Y2K-related risk of firms and
countries becomes more apparent;

— possible declines in productivity growth, and;
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— atransitory drop in output due to a significant number of failures in critical information
systems throughout the economy.

8. It appears from current data that even lower range estimates would indicate potentially
significant economic impacts. Most studies to date have suggested negative economic impacts in the
range of 0.3% to 1.1% of GDP over the next two years. Edward Y ardeni, chief economist of Deutsche
Bank Securities, has suggested a 70% chance of a serious global recession (as severe as the 1973-74
downturn during which real US GDP dropped 3.7%), based on a more pessimistic assumption of how well
preparations are going.

9. In addition, the majority of studies suggest that the most likely scenario would involve negative
overall effects of Y2K in the short-run, and more positive outcomes in the medium-term as Y 2K offers an
opportunity for firms and governments to review their IT portfolios, replace outdated systems, and
enhance the future productivity of their investments. It appears that a significant share of expenditures
will involve moving forward investments which in many cases would have taken place in any case at a
later stage.

10. OECD countries could also suffer negative effects from non-compliance of trading partners,
given their global economic interdependence. Although the quality of the datais erratic, industry experts
feel that a major impact could come from disruptions in Asia where the currency and financial crisis has
slowed down Y2K remediation efforts. Russia’smore recent economic crisis also raises reason for
concern about their capacity to address Y 2K risks.

11. The degree of uncertainty on the pace of repairs and testing activities, and the lack of a clear
picture on the global status of governments and firms makes economic forecasting of Y 2K a particularly
challenging exercise. Even if the probability of worst-case scenarios is relatively low, the potential for
major disruptions should not be underestimated or overlooked.

Governments’ Role and Actions

12. The state of government Y2K preparedness is often cited as a major economic and social
concern, including the potential for loss or corruption of data, and service delays or break-downs in such
areas as tax administration, customs, defence, emergency services, payroll, pension, social benefits and
procurement systems, among others. Results of reviews of public sector remediation efforts in a number
of OECD countries suggest that while progressis being made, thereis along way to go.

13. Governments also have awider role to play in ensuring that the Y ear 2000 problem is addressed
economy-wide -- by highlighting vulnerabilities and lack of preparedness, encouraging or requiring
information disclosure to promote accountability and create incentives for action; or using a range of
policy instruments at their disposal to facilitate or speed up preparations, such as through regulation, tax
or budget incentives.

14. Responding effectively poses a major public management challenge, requiring efforts to assess
and understand the extent of the problem, to develop appropriate policy responses, to establish mission-
critical priorities, to raise awareness and motivate action, and to co-ordinate and implement action plans.
As USPresident Bill Clinton recently stated, “With millions of hours needed to rewrite billions of lines of
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code, and hundreds of thousands of interdependent organisations, this is clearly one of the most complex
management challengesin history.”*

15. An overall review of government responses to the OECD questionnaire suggests that most of
those governments responding are well aware of the problem and have embarked on a wide range of
efforts aiming to address public sector readiness and to raise awareness throughout their economies.
Nearly all OECD countries have established national co-ordinating or awareness-raising bodies. Most
often these are separate task forces, but several countries have established co-ordinating responsibilities
within existing ministries, often divided between two ministries: one responsible for the public sector, the
other for economy-wide awareness. International co-ordination is sometimes handled through these task
forces, but more often through Foreign Affairs and sectoral ministries.

16. About half of OECD countries have also developed targeted priorities for preparations of the
economy as a whole. Almost universally mentioned priority sectors are energy, communications,
financial, transportation, health, and water supplies. Within the public sector, most frequently mentioned
priorities were defence, disaster management, welfare and pension payments, and revenue and tax
collection.

17. To ensure implementation, nearly all OECD countries have established government Y2K
reporting systems, usually addressing public sector preparations and less frequently also including reviews
of private sector preparedness. Though some OECD countries do not make their results public, results
provided from 15 OECD countries’ reviews indicate a mixed level of preparedness. While progress is
being made, clearly the majority of work remains to be done, including much work on the time-consuming
testing phase.

18. Many countries cite devolved budget management policies promoting responsibility for
addressing the problem at the agency level, and suggest that agencies can address the problem from within
existing budget envelopes. But a handful of countries pointed to explicit policies to set aside
supplementary funding targeted to priority and problem areasAesgalia, Ireland, Japan, Korea, and

the Netherlands).

19. While most countries have not specifically adopted Y2K regulatory strategies, certain countries
are taking novel approaches in this aréenmark has reached agreement with its accounting societies
that their annual reviews of businesses will include review of Y2K preparednespaamtas launched a
similar initiative requiring accountancy and auditing reviews of businesses for Y2K compliance;
Denmark, Netherlands and Sweden have reached voluntary agreements with IT suppliers on Y2K
compliance certification scheme$etherlands reviews all proposed legislation for its impact on
capacities to address the Y2K problem; andut& has proposed legislation to limit liability for private
sector sharing of information on how they are dealing with the problem.

20. About half of OECD countries said they had carried out government-wide risk assessments and
had at least begun contingency planning to ensure continuing operation of government services even in
the event of unforeseen system or sectoral failures. Review and remediation involving embedded systems
is cited as a particular risk area requiring significant attention.

1 From July 13, 1998 Clinton speech on the Y ear 2000 Problem given at the National Academy of Sciences.
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Conclusions

21. While not every country is lagging in the areas highlighted below, there is reason for concern in
many countries, and a need for sustained action in the following 10 areas:

Strengthen therole of governments

1)

2)

3)

Governments need to accelerate their own preparations. Even governments that are

often cited as world leaders in addressing the Y ear 2000 problem generally indicate that at

least half of required work remains to achieve public sector compliance. Thisis particularly
worrisome in light of many experts’ view that systems ideally should be ready by the end of
1998, in order to avoid early manifestations of the Year 2000 problem in 1999.

Governments have an important leadership role to play in promoting economy-wide
preparedness. While ultimately every agency and business must take responsibility for its
own preparations, governments can and must help to ensure that their economies are
prepared, whether through policy actions, co-operative problem-solving with the private
sector, or the more common emphasis on awareness-raising and information provision.

Further scope exists for policy action to support Year 2000 readiness. A number of
countries have proposed or adopted proactive policy or regulatory initiatives to support
private sector readiness, such as tax breaks, loan programmes for small businesses, training
or other policies to encourage expansion of the IT specialist labour pool, and policies to
promote information disclosure. Governments should assess such potential solutions in their
own national contexts to determine the appropriateness of further policy action.

Enhance awar eness

4)

5)

6)

Awareness and educational efforts arerequired to overcome incomplete under standing

of the problem. There continue to be misconceptions about the nature and scope of the
problem in some governments and parts of their economies, with the health sector and SMEs
identified as particular concerns. National and international initiatives targeted toward
vulnerable sectors or groups is a necessary part of the solution. As one element of such
efforts, the OECD plans to quickly develop and disseminate a manual highlighting major
risk factors for SMEs and how to address them.

Regular public disclosure of government and industry assessments of readiness will

help motivate action. They can also help to build public confidence that remedial action is
going forward. However, governments should also be careful to balance the need for
information to assess the state of preparedness, versus the additional information-collection
burdens that such reporting requirements impose.

Greater focusisneeded on embedded systems. The vulnerability of embedded systems or
chips, built into most modern electronic equipment, is too often overlooked. Detailed
inventorying, consultation with suppliers and testing is necessary to minimise problems.
Contingency planning should also address the possibility that vendors’ assurances about the
compliance of embedded systems may be incorrect.

10
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7) Regional and local governments should be just as concerned. Just as small and medium
enterprises tend to lag behind larger companies in their preparations, evidence suggests that
local governments often lag behind national governments in preparing for the millennium
date change. While national governments may lack leverage to ensure local government
compliance, they can target regional and local government awareness and data exchange
activities as part of their national campaigns.

Galvanise the action of public authorities

8) Y2K requires high-level managerial attention and a central strategic capacity. The
interdependence of many government information systems and the need to undertake testing
involving multiple actors makes this particularly important.

9) Risk assessment and contingency planning are an essential part of preparations.
Regardless of how well national governments prepare to ensure that their own operations are
Year 2000 compliant, they will remain dependent on electricity, telephone systems,
transportation and supply systems to continue functioning beyond the Year 2000, and it is
virtually impossible to guarantee that all of their own systemswill be “bug-proof.”

Extend international co-operation

10) Increased cross-border testing and international co-operation is needed. Transport,
telecommunications, international financial transactions, energy provision and many other
activities depend upon cross-border interchanges that could be vulnerable to Year 2000
breakdowns. While there is at least some awareness and institutional capacity to address the
problem in most OECD countries, vulnerabilities could also arise to the extent that OECD
economies interact with less prepared developing countries. While international initiatives
have been launched in most sensitive sectors, greater participation will be needed to ensure
their success.

11
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INTRODUCTION

Scope of the Prablem

1 The “Year 2000 problem” and the potential threat that it poses to information technology-
dependent infrastructures presents a serious global economic and governmental challenge. The so-called
“Millennium bug” places at risk information networks that have become pervasive throughout the OECD
and much of the world. Concerns have been expressed about the vulnerability of certain key sectors such
as utilities, telecommunications, financial services, transportation, and government services, which have
strong links to all sectors of the economy and rely heavily on massive data exchanges through large-scale
information networks. There is also great concern about the status of safety-critical systems, notably with
respect to health services, nuclear energy generation, defence, and air travel.

2. On a technical level, “the Year 2000 problem,” also known as “Y2K,” refers to the situation
whereby most computer systems currently in operation are set up to identify calendar dates only through
the last two digits of the year. Programmes may fail or at least fail to function correctly as date-based
calculation systems produce erroneous results. This problem stems from early programmers’ need to save
memory in writing software or chip design. Without conversion, many existing systems will not
recognise “00” as “2000”, but as “1900” (or as an invalid date). Problems may arise not only in computer
systems, but also in communication networks and in chips integrated into industrial control systems,
consumer electronic devices and safety systertthough the failure rate of such “embedded chips” is

very low (experts estimate a 1 to 3% range), the sheer number of such hidden devices presents a
significant challenge (the number of installed chips is estimated to be as high as 25 hillion world-wide).
Even now, current systems which perform post-2000 forecasting or transactions have already begun to
experience failures, and such failures are likely to increase as the Year 2000 approaches due to other
date-related problems in computer systéms.

3. Whereas most large companies seem to be reacting to the problem, there is concern about
smaller companies where awareness is lower and funds are less readily available. Due to the high degree
of uncertainty involved and the lack of precedents, many analysts, including in the insurance industry,
have had difficulty assessing the true scale of the risks (Swiss Re, 1997). Painstaking conversion to
computer systems ahead of the year 2000 is certainly proving costly in terms of financial and human

2. The Ingtitution of Electrical Engineers (IEE) in the United Kingdom has published a comprehensive list of
embedded controllers which could be vulnerable to Y 2K failure, covering the following activities: manufacturing and
process control, construction industry, transportation, buildings and premises, domestic services, communications,
office systems and mobile equipment, banking, finance and commercia activities, medical diagnostics, monitoring
and life support, testing, monitoring and diagnostic systems. http://www.iee.org/2000ri sk/guide/year2k20.htm

3. An example is 9 September 1999, since “9999” was a favourite code for expressing "END" among
programmers in the sixties. A further complicating factor is the leap year calculation: 2000 is evenly divisible by 400
and therefore the year is a leap year, although many computer programmes and electronic devices might not recognise
this.

12
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resources’. Whether this will exacerbate, or create, a shortage of skilled personnel such as software
engineers is a matter of keen debate, although the salaries for certain categories of IT professionals (e.g.
COBOL programmers) have already seen significant raises. Developed countries are increasingly relying
on qualified labour from developing countries (e.g. India), and some OECD countries such as the United
Sates and Canada have started to review certain temporary immigration programmes in order to address
potential skill shortages.

4, A number of “Year 2000” analysts cite a particular concern about the state of government
preparedness. Concerns about the viability of government operations include the potential for loss or
corruption of data, and service delays or break-downs in such areas as tax administration, customs,
defence, emergency services, payroll, pension, social benefits and procurement systems, among others.

5. In terms of total size and spending alone, government plays an important role in the economy,
through the flows of goods, services and costs between it and the private sector (general government
outlays in OECD countries range from 13 to 60 per cent of nominal GDP, with most in the 30 to 54 per
cent range). lts role in collecting, exchanging and disseminating information and its heavy reliance on
information technology make its Year 2000 compliance particularly critical.

6. Governments also have a larger impact on the economy, through the laws and policies they
adopt, the services they provide, and the conditions they establish to promote overall economic growth
and social cohesion. In this context, they also have a wider role to play in ensuring that the Year 2000
problem is addressed economy-wide -- by highlighting vulnerabilities and lack of preparedness;
encouraging or requiring information disclosure to promote accountability and create incentives for
action; or using a range of policy instruments at their disposal to facilitate or speed up preparations, such
as through regulation, tax or budget incentives.

7. If the problem is effectively addressed, impacts on the world economy and populations could
turn out to be minimal. If not, however, impacts in any particular sector could have major and potentially
critical impacts on others. An interruption in electricity generation or transmission is the most obvious
case: telecommunications systems, computers and businesses cannot function without it. But others could
be nearly as debilitating: if water supplies are interrupted, computer cooling systems could malfunction
and cause system shutdowns. A telecommunications system breakdown would halt data exchange,
including the ability to conduct electronic commerce. If transportation systems falter, manufacturing
systems dependent on just-in-time supply delivery could come to a halt. If computer systems distort or
destroy data, these corrupted data can have a rippling effect on other information systems as they make
their way around the globe. International trade and supply chains are also dependent on the continued
functioning of the weakest link in the chain in order for international commerce to continue. Given the
interdependence of economies and the potential for cross-border disruption, the problem is not solely a
national issue. In many areas, international initiatives are needed to co-ordinate remediation, testing and
contingency planning, especially in collaboration with developing countries, where awareness of the issue
remains low, and action is lagging.

4, There are various technical solutions for fixing the problem, the main ones being date expansion (increasing

the year field to 4-digits), date compression (storing dates in binary or packed decimal formats), “windowing”

(splitting the century into past and future windows, either fixed or sliding), “encoding” (recoding years to a new
numbering scheme), and “encapsulation” (shifting the date backwards on internal clocks, usually by multiples of 28
years). (IBM, Pirkle & Associates)
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Scope of OECD Report

8. All OECD countries agree on the importance of taking action to address this problem.” The need

to complete such action is urgent, given the view of many experts that systems should actually be ready by

the end of 1998 in order to avoid Y ear 2000-related malfunctions that are likely to occur with increasing
frequency in 1999. Thisreport isaimed at supporting such efforts by providing information on the nature

and extent of the problem, on how it is being addressed, and on where there is scope for further action.

Part | on “Economy-wide Impacts” provides an overview of the current status of Y2K preparedness in
Member country economies, highlighting vulnerable sectors, noting international initiatives under way to
support remediation efforts, and comparing studies on economic effects.

9. Part Il focuses on “Governments’ Role and Actions” because of the particular concerns that
have been raised about their preparedness, as well as because of the important role they play in addressing
the problem, both as a large user of information systems within the economy, and in promoting action
economy-wide. Aconcluding chapter highlights areas of continuing concern where further action is
needed.

10. While experience and policy vary as to the appropriate government role and actions required to
address the Year 2000 problem, there does appear to be a core set of activities which most OECD
countries are undertaking. This report does not represent an attempt to promote a single viewpoint of best
practice. Differing national political systems, cultures and conditions across the OECD do not allow for
identification of a universally applicable model for success. However, an examination of economy-wide
impacts and country experience can help to focus on critical areas of concern, and highlight common and
innovative approaches which may be referred to as governments and the private sector seek to address the
problem and adapt solutions to their own circumstandemex A provides a list of World Wide Web

sites in OECD countries and other international organisations to facilitate gathering of more detailed
information. The OECD’s own Web site will provide an ongoing and up-to-date source for linking to
additional information on the Year 2000, at http://www.oecd.org/dsti/sti/it/infosoc/news/y2klinks.htm.
Annex B provides a list of contacts in Member countries to support additional follow-up as necessary.

Methodology and Constraints

11. Research for this report involved two main approaches to information colled®anr:| on
economy-wide impacts was based primarily upon a review of existing studies and media reports. The
section of Part | dealing with small and medium-sized enterprises (SMEs) also drew upon information
gathered from a questionnaire about SMESs, electronic commerce and Y2K sent to Member countries.

12. Part |1 relied primarily upon government responses to an OECD questionAainexC) sent

to all 29 Member countries at the end of May, with replies requested by late June. Information on
Member country practices in this report therefore largely reflect developments through the first half of
1998. However, countries were given the opportunity to review a first draft of the report in early

5. The April, 1998 Communiqué of the OECD Council at Ministerial level stated: “As the Year 2000
approaches, Ministers agreed on the importance of rapidly adapting computer systems in order to avoid the potential
for significant disruption due to the so-called ‘millennium bug’. They stated their intention to meet this challenge and
recognised the need to exchange information among governments, and to work with the private sector, as appropriate,
to ensure that the problem is revised in a timely and comprehensive manner. They also called on the OECD to
promote global awareness of the Year 2000 problem and its potential economic impact, and to report to the Ottawa
ministerial conference on electronic commerce.”
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September and to provide updated information, which has been incorporated into this report.
Governments were asked at a minimum to indicate yes or no answers to 16 questions to provide some
common basis of comparison, and to the extent possible to provide explanations along with their answers.
A conscious decision was made to keep the questionnaire relatively brief to help ensure responses from as
many countries as possible.  The 16 questions address four general areas. 1) how governments are
assessing the extent of the problem; 2) their policies and priorities for addressing it both within the public
and private sectors; 3)ingtitutions for building awareness and co-ordinating action; and 4) public
management approaches for ensuring that policies are carried out effectively.

13. Information from the questionnaires was supplemented by telephone and written inquiries,

meetings, Web site searches, and review of media reports and “Year 2000” studies addressing Member
country actions and preparedness. In addition, the work of other international organisations and
associations provided input into the OECD work, including, among others, reports by the European
Commission, the International Council for Information Technology in Government Administration, and
the Joint Year 2000 Council (a joint initiative of the Basle Committee on Banking Supervision,
Committee on Payment and Settlement Systems, International Association of Insurance Supervisors and
International Organisation of Securities Commissions).

14. Just as not every country has achieved the same state of readiness, not every government has the
same capacities to respond to questionnaires. Though all Member countries provided information, a few
gave only partial answers to the questionnaire, with little or no explanation. The OECD is not in a
position to judge whether failure to provide information signifies a lack of preparedness and/or low
priority given to addressing the problem; or rather, a lack of priority or capacity to respond to
guestionnaires, such as in cases where decentralised approaches make information-gathering particularly
difficult. Greater facility within the OECD Secretariat to review information in English and French than

in other languages and the predominant use of English on the World Wide Web also risks creating a bias
in favour of countries that operate in these languages. Therefore, the absence of particular OECD
countries or minimal information on their progress should not be taken as an indication that these
countries are lagging behind the others in their preparations. The report provides a “shapshot” of self-
reported preparations as they stood in mid-1998, and identifies approaches and practices that may hold
promise for others to consider. Given the consequences of a failure to prepare, governments themselves
have every incentive to carry out their own assessments of their readiness, drawing upon information
provided in this report or elsewhere, to facilitate planning and necessary action.

15. This report focuses on OECD Member countries, though information provided here may also be
of use to non-OECD countries as they work to address the problem. The World Bank has taken an active
role in addressing non-OECD countries, including provision of grant funding for governments to plan and
undertake remediation efforts, as well as organising a series of seminars to increase awareness and
understanding.
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PART I: ECONOMY-WIDE IMPACTSOF THE YEAR 2000 PROBLEM

16. Though there is widespread agreement on the need to address the Year 2000 Problem,
viewpoints are far more diverse on what its actual consequences will be. A wide range of scenarios have
been put forward by analysts. Worst case scenarios suggest large-scale systems failures, delivery of
government services seriously disrupted (e.g. welfare and pension payments, tax collection/refunding,
postal services, access to or accuracy of official records), infrastructure gridlock (e.g. utilities,
transportation networks), safety or security hazards (e.g. air traffic, nuclear plants, military systems), and
financia breakdowns. A best case outcome could involve minimum disruption due to compliance of all
mission-critical systems, and limited problems due mostly to incorrect results from upstream suppliers or
support services.

17. Due to the high degree of uncertainty, it isimpossible to forecast any precise outcomes, although
it would appear that if the pace of remediation efforts continues to accelerate, the most likely scenario
would be some combination of the best and worst cases, with wide variations between countries. The
scope of this chapter is to examine reports on preparedness in some of the most critically important
sectors, to highlight and facilitate increased participation in related international initiatives, and to review
the range of studies that have been undertaken on the economic impacts to develop a clearer picture of
what the most likely impacts may be.

18. An assessment of the impacts of the Year 2000 Problem must also take into account two current
major economic developments: the Asian financial crisis, and the move towards European Economic and
Monetary Union (EMU). The crisis in emerging Asia is aready affecting domestic demand in many
countries in that region (OECD, 1998), and Y 2K might not be perceived as a high-priority issue by many
firms and governments. An example of particularly vulnerable organisations are Japanese banks, which
have been facing severe bad loan problems that could seriously undermine their ability to divert resources
to Y2K repairs. In Europe, and in financia centres around the world, the development or conversion of
software in connection with the Euro will largely be concurrent with Y 2K work. One in five organisations
in Europe estimates that more than 40% of their IT budgets will be spent on the Euro problem over the
next three years, exacerbating the problem created by Y2K fixes (EITO, 1998). Although some scale
efficiencies might exist between the two projects (such as compiling system inventories), initial evidence
suggests that, especially in the case of large organisations, these projects must be run in paralel, resulting
in potential competition for resources (EITO, 1998; Moody'’s, 1998).

19. The economic effects of the Millennium Bug can be quantified in various ways: first the direct
cost to governments and firms of resources diverted to fix or replace non-compliant systems. These costs
relate to error detection, fixing, and testing, with the latter often accounting for more than half of the total
costs. Estimates of the world-wide cost repair range in the hundreds of billions ‘of T&s$direct fix

6. These estimates are significantly higher than those of many other major disruptions: Vietham War US$ 500
bn; Kobe Earthquake: US$ 100 bn; Los Angeles earthquake: US$ 60 bn. The 1973-74 downturn after the Qil Crisis
resulted in a 3.7% drop in real US GDP.
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costs will vary across industries depending on their level of reliance on IT systems and their degree of
interconnectedness.

20. It is possible that direct spending for fixes might have positive direct and indirect short-term
effects such as business for software firms, employment for IT workers, and longer-term positive
outcomes due to the improved efficiency of information systems and better knowledge by firms and
governments of their IT portfolios. Nevertheless, these will most probably not offset negative shocks
since many expenditures are related to fixing existing capital stock instead of increasing or improving it.
Given that funds to solve Y 2K problems are mostly drawn from IT budgets, the main initial effect could
be a slowdown in productivity growth due to resources being (temporarily) diverted from new value-
added projects.

21. Another larger type of costs are the “secondary” costs due to non-compliance of systems such as
billing errors, delayed payrolls and tax collection, and potentially explosive insurance and litigation bills.
Some analysts have begun to speculate about how these costs translate into possible macroeconomic
effects which could be observed due to wide-spread business disruptions such as negative reactions from
financial markets, a significant number of firm bankruptcies, major failures in critical sectors, or
inflationary pressures. The likeliness of such economy-wide effects is still a matter of debate given the
complexity of the issue and the high degree of uncertainty concerning the compliance status of firms and
governments both within and outside the OECD ‘area

Current Status: Survey Evidenceat TheFirm Level

22. Although the level of awareness of the issue has been increasing throughout the world in the last

year, a wide disparity between countries and among firms still exists with respect to both understanding of

the issue, and progress in remediation activities. Surveys are being conducted in various countries to
assess the compliance status of the public and private sectors, as well as to highlight possible sectoral
impacts. Various surveys (e.g. World Bank) suggest that there is still a severe lack of awareness and
action throughout many countries, and that the situation in developing countries is particularly alarming.

23. The interconnected nature of the problem raises compliance concerns at both a national and
international level (the “domino effect”). The on-going process of globalisation of OECD economies and
the importance of information networks throughout a wide range of economic activities increases the risk
of systemic failure: even if firms within a country have achieved internal compliance, they will still be
dependent on the compliance status of their (national and foreign) suppliers and customers, as well as
local and national government.

Recent surveys

24. IT and management consultancy firms have been conducting periodic surveys of the Y2K issue,
although some of the results of these surveys should be interpreted with care since these firms are in many
cases interested parties. Given that the coverage and methodology of these surveys varies greatly, and that
the status of firms is frequently based on subjective (and often over-optimistic) assessments by firms

7. Given the degree of uncertainty and the difficulty of developing meaningful estimates, Y 2K impacts are not
separately estimated in OECD economic forecasts. However, to the extent they are reflected in available economic
indicators, or in other factors which are considered in assessing likely future developments (such as business survey
results), they are taken into account.
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themselves, the results are subject to wide margins of error: for example, in many countries, the public
sector may be relatively advanced in remediation activities, which is often not reflected through these
surveys at an economy-wide level. Nevertheless, these surveys provide useful information that can be
complemented with and compared to surveys from official sources, as governments are how beginning to
conduct their own studies to assess the Y 2K situation at a nation-wide level, allowing for a more detailed
analysis by sector, and firm characteristics. A good example of this approach is the series of reports by
Canada’sTask Force Year 2000. These reports which point to vulnerabilities and note progress across a
range of sectors. Broad-ranging reports have also been developed by New Zealand’'sGovernment
Administration Committee and Year 2000 Task Force, the UK’s House of Commons Science and
Technology Committee, and several U.S.Congressional committees.

Private sources

25. During 1996, through early 1997, International Data Corp. (IDC) conducted its 1997 Global IT
Survey one of the first world-wide surveys to examine the status of readiness of firms by size, and region

(US, Western Europe, Asia), across 11 vertical industries. World-wide, by early 1997, only 7.9% of firms
had completed their Y 2K efforts, while 42.7% were currently working or had planned to start work on the

issue, and fully 30.6% had not yet addressed the problem (see Table 1.1). The survey highlights
significant regional variation: amost 45% of Asian companies had not yet addressed the problem. Firm

size (based on both revenue and number of employees) appears to be a strong determining factor, with

larger firms being consistently ahead, and the greatest disparity between small and large firms being found

in the US. A potentially worrisome result was that more than half of small Asian firms had not yet

addressed the problem.

26. Cap Gemini, the largest European computer consultancy firm, has been compiling a
“Millennium Index” based on interviews with 1 100 firms, to study the size and impact of the Y2K
problem in Europe and théS as well as the level of preparedness of firms. Key findings of their study
were published in April 1998 and cover 12 OECD couritri@ap Gemini estimates that 1 in 7 (13.6%)
organisations in Europe and th will not complete Y2K work on time; for individual countries, this
estimate ranges from 1% of firms France to 74% in Germany, although the extent and potential
seriousness of unfinished repairs in each country were not specified (and might vary widely). This wide
variation between countries is mostly due to different estimates in anticipated costs which run from 90%
of annual IT budgets iGermany (due to late start-up) to only 20%Hnance. The survey also shows that
overall, only 28% of total budgets had been spent to date, the highest percentage being 30.99% in the
versus only 16.0% iitaly and 16.9% irGermany.

8. The 12 OECD countries are: Belgium, Denmark, Finland, France, Germany, Italy, the Netherlands,
Norway, Spain, Sweden, the United Kingdom, and the United States.
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Table 1.1 Statusof Y2K readiness by region and firm size, January 1997

Percentage and total number of firms

Nochanges  Not yet addressed Planned/in Completed Total
needed progress
United States
Small 15.6 46.4 313 6.7 100 418
Medium 17.6 254 48.2 8.8 100 193
Large 122 20.6 60.4 6.9 100 467
Total 145 314 46.9 7.1 100 1078
Western Europe
Small 23.0 33.7 34.9 8.4 100 3809
Medium 20.9 20.7 48.3 101 100 1115
Large 149 11.7 65.2 8.2 100 1748
Total 205 25.8 45.1 8.6 100 6672
Asia
Small 17.9 534 255 32 100 1057
Medium 11.2 42.8 395 6.5 100 430
Large 154 329 41.6 10.0 100 817
Total 15.8 4.1 33.9 6.3 100 2304
All regions
Small 214 38.6 328 7.2 100 5284
Medium 181 26.7 46.1 9.1 100 1738
Large 14.6 18.8 58.1 85 100 3032
Total 18.8 30.6 42.7 7.9 100 10 054
Note: Firm size is based on annual revenue: small firms are those with revenues under US$10 million, medium for those with

revenues between US$10-50 million, and large firms are those with revenues exceeding US$ 50 million.
Source:  IDC 1997 Glabal 1T Survey from IDC (1997).

27. An IBM survey from early 1997 of 1781 corporate customers gives another picture of the
overal status by industry. The survey reveals that more than 40% were implementing changes, and
between one-fourth and one-third were conducting assessments. The finance, distribution, manufacturing
and health sectors were well ahead in their projects (more than 60% reported having completed or on
being on the verge of completing projects). The lowest level of readiness was found in the utilities,
government and transportation sectors. This study also provides some information on the approaches that
firms are using to solve their Y2K problems, indicating that most firms are conducting in-house repairs
with no external help, or purchasing standard fix packages.

28. Another IT consultancy firm, the Gartner Group, uses a 5-level scale (“Compare Scale”) to
measure levels of Y2K compliaricethen assesses the status of firms by industry and country

(15 000 firms across 23 vertical industries in 87 countries) based on the number of respondents at each
level. Table 1.2 summarises Gartner’'s recent analysis. which reflects a broad overall ranking of private
sector preparedness, rather than exact lag periods addressing countries’overall preparations.

9. The 5 levels are: 1 - Preliminary activity, 2 - Problem determination, 3 - Plan complete and resources
committed, 4 - Operational sustainability, and 5 - Fully compliant.
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Table1.2 Y2K readiness status by country

Status Countries/ regions
Ahead United States, Australia
1-6 months behind Canada, United Kingdom, South Africa, Israel, Ireland, Sweden, Netherlands, Belgium
6-12 months behind France, Japan, Switzerland, Italy

12-18 months behind Germany, Mexico, Malaysia

18-24 months behind China, Thailand, the Philippines, Central Africa, India, Russia, rest of Middle East,
Argentina, Venezuela

Source:  Gartner Group (1998).

29. The Japan Information Service Industry Association (JSA) conducted a survey in July 1997 to
study the status of Japanese firms (JSA, 1997). The approximately 1300 responses indicate that
athough awareness has been increasing, some concerns remain with respect to smaller and/or rural
businesses (see section on SMES). Less than 16% of responding firms had completed their projects, while
only 24.3% of those not having completed their projects planned to do so by the end of 1998, and 23.9%
by early 1999, and many firms are already foreseeing delays due to testing activities.

30. Coopers & Lybrand published in November 1997 a survey of Y2K status of large firms in
Australia (C&L, 1997). A result indicative of the need to urgently address the issue, was that amost
one-third of respondents had already experienced Y 2K problems in their business activities (see Box 1).
It appears from the survey that the Government sector has the highest risk of late project completion.
Projected Y2K costs averaged 14% of annual 1T budgets, with the highest ratios in the manufacturing
sector (73%) and in investment management (41%).

Box 1. Examplesof early Y2K-related praoblems

The Coopers & Lybrand survey of Australian firms reveals 31% of responding firms had aready experienced
Y 2K -related disruptions to their business before the end of 1997. Here are some examples of problems, from various
sectors:

-- banks could not issue credit cards with expiration dates past 2000. In many cases a ‘99’ expiration
had to be used; similar problems were reported by medical companies with expiration dates|
products;

-- purchase orders could not be input into a software package purchased as “compliant”;

-- inability to process leases, securities, orders and other transactions extending beyond 2000;

-- travel companies had experienced problems with advanced bookings more than 2 years ahead,;

-- automatic inventory ordering systems had halted in some cases;

-- a health insurance company reported problems with claims payments systems which prg
reduced rates of compensation at two years after the injury date.

Source:  Coopers & Lybrand (1997).

20

date
on their

vide for



PUMA(98)10/FINAL

31. In the United Kingdom, Action 2000 has conducted two “state of the nation” surveys to assess

the level of awareness and compliance status of British companies. The latest survey carried out in June
1998, reveals that 7% of firms declared to be aware of the problem and compliant, 17% said they had
completed enough work to continue functioning, 18% had completed system inventories and assessments,
and 39% had scheduled programmes and committed resources to solving the problem. Meanwhile, 15%
of firms answering the telephone survey indicated that they were aware of the problem but had no formal
plans to address it, and 4% were aware but were not planning on taking any action. Although firms were
making progress in the remediation efforts, fully 11% were still unaware of the potential problems which
might be caused by embedded systems. Firms in the construction, transport and agriculture sectors were
the least advanced in their preparations.

Government surveys

32. In Canada, Task Force Year 2000 published a first report “A Call for Action” (Canada Task
Force 2000, 1999 highlighting the importance of the issue. The study published in February 1998 was
complemented with a survey by Statistics Canada, the results of which are included in another report
(Stats Canada, 1988 This survey of 200Canadian businesses reveals that by the second half of 1997,
about half of them had taken specific actions to address Y2K, including those in key sectors such as
transportation, communication and utilities. The figure was even lower for the primary sector where only
about one-third of firms had taken formal action. A follow-up survey conducted in May 1998 reveals that
firms are stepping up remediation efforts, with small firms tackling the problem in a more systematic
manner: 66% had taken action, as compared to 39% in the previous period (Canada Task Force 2000,
199&; Stats Canada, 1998 The share of firms that are taking steps to verify the compliance of their
suppliers, customers and service providers remains low, but has more than doubled from October 1997
(from 13 to 28%). The greatest concern@anadian authorities relates to delays in action by firms in the
utilities sector and small firms throughout the economy.

33. TheNew Zealand Government Administration Committee released a report in April 1998 on
budgeted costs and public sector status (New Zealand GAC, 1998). Among the main findings were that
fixing costs could exceed NZ$ 120 million (US$68 m.) for the public sector and NZ$ 450 million
(US$257 m.) for the private sector. The main concern was small and medium-sized businesses (50% of
firms with less than 250 employees had not yet addressed the issue), since it was estimated that a month-
long disruption to th&lew Zealand economy as a result of Y2K-related damage to SMEs could cost the
New Zealand economy up to NZ$ 2.5 bn (US$1.4 bn).

34. In theUnited Sates, the General Accounting Office (GAO) has been issuing regular reports
(“scorecards”) on the status of public sector agencies. Testimonies from Senate and House hearings are
also a valuable source of information from both government officials, industry experts, and witnesses
from all areas of business. Some countries have encouraged or required public disclosure of Y2K
compliance status for public firms, suchfastralia, New Zealand and theUnited Sates (see Part Il, pars.

147-151 regarding policy actions in this area).

35. An analysis of recent Securities and Exchange Commission (SEC) filings by the 250U8rgest
public firms was conducted by Triaxys Research LLC. Of the companies who disclosed Year 2000
information, two-thirds had not started work on the problem until the last two years, while one-third did
not begin until 1997. Extrapolating from the data from the firms reporting projected costs, it was
estimated that the top 2%05 companies will spend approximately US$ 37 bn, 79 per cent of which will
be spent during 1998-99. A similar analysis of the 500 largest US corporations (S&P 500 by Edward

21



PUMA (98)10/FINAL

Yardeni of Deutsche Bank Securities, and Fortune 500 by the Federal Reserve Board) suggests that the
total cost for the whole US private sector could reach US$ 50 bn.

36. The United Kingdom government has been conducting a comprehensive programme of surveys
which monitor progress across its own departments and agencies, as well as key elements of the wider
public sector, the results of which are published on a quarterly basis. The Audit Commission has reported

on local government in “A Stitch in Time”, while the National Audit Office has dealt with central
government and the National Health Service (NHS) in its report “Managing the Millennium Threat”.

Status by sectors

37. Sectors can be broadly classified according to their level of risk or exposure to the Year 2000
problem. Although difficult to quantify at an aggregate level, exposure for firms within a sector will be
based on the level and type of use of information systems, their reliance on embedded chips, and the
degree of interconnectedness of the industry. This measure of exposure (which is not limited to safety
risks) should be broadly similar across OECD economies. Table 1.3 combines this with a measure of
readiness of the given industry as a whole (based on status reports from public and private sources), which
might vary widely between different countries. The table -- which is intended to give a general qualitative
assessment of exposure and compliance status throughout a broad range of countries, and not a precise
measurement based on hard data - reveals that overall, although remediation activities are well under way
in many industries, certain key sectors are still lagging behind.

Table 1.3 Y2K exposure and compliance by sector

Compliance

Exposure High Medium Medium-Low

High Finance, banking, insurance,|Telecommunications, Other government services, hedlth

air transport manufacturing, most government|care, retail trade
services, energy

Medium Shipping SMEs

Low Agriculture, construction
Source:  OECD.
38. The following section examines several sectors which are particularly vulnerable due to the

importance of networks, their reliance on IT infrastructures, and their level of interaction with other parts
of the economy: energy, telecommunications, financial services, transportation, health care, and small and
medium-sized enterprises (SMEs).

Energy
39. Power generation and water supply are arguably the most critical areas of concern, since major
disruptions in either would have serious economy-wide impacts. Energy security and supply could be

compromised due to the pervasiveness of embedded systems throughout all stages of energy generation,
transmission and distribution. Nuclear power plants were quickly identified as a main area of concern due
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to potential safety hazards in case of afailure. Dedicated transmission networks are another broad area of
concern as electricity, gas, and oil supply could be seriously disrupted.

40. In addition to safety hazards, failures in nuclear power plants could result in electricity supply
disruptions. In many OECD countries nuclear energy accounts for a significant share of total electricity

generated domestically (see Table 1.4). According to the US Nuclear Regulatory Commission (NRC), the

five main areas of potential failure in nuclear power plants are: “(1) software to schedule maintenance

and technical specification surveillance, (2) programmable logic controllers and other commercial off-the-
shelf software and hardware, (3) digital process control systems, such as feedwater control or valve
control, (4) digital systems for collecting operating data, and (5) digital systems to monitor post-accident
plant conditions” (NRC Congressional testimony, 12 June 1998). The NRC has collaborated with the
Nuclear Energy Institute (NEI) to develop industry-wide guidance for Y2K issues at nuclear power
reactors. The NRC is requiring that all operating nuclear power licensees submit written descriptions of
their Y2K plans, and has scheduled on-site random inspections to assess the status of nuclear facilities.
Finally, the NRC is working together and sharing information with other agencies such as the Federal
Energy Regulatory Commission and the Department of Energy to ensure that the reliability of the
electrical grid is not compromised.

Table 1.4 Nuclear energy generation, 1997

Percentage
Country Share of nuclear in total domestic electricity generation
France 78.5
Belgium 60.1
Sweden 47.2
Switzerland 40.8
Hungary 39.5
Korea 31.2
Japan 311
Germany 31.0
Finland 30.4
Spain 30.1
United Kingdom 28.9
Czech Republic 19.3
United States 18.0
Canada 14.7
OECD Tota 23.3
1 Estimated.
Source:  |EA, July 1998.
41. In Canada, the Atomic Energy Control Board has testified publicly that it is conducting similar

initiatives (April 21 testimony) and that it is co-ordinating certain activities at an international level with
foreign agencies such as the US NRC, Enench Conseil Supérieur de la Sireté et de I'lInformation

10. Qil production and distribution are other less visible areas of concern: metering devices and valves in
pipelines could potentially malfunction, embedded chips in oil refineries could be affected, offshore ail platforms
could experience failures due to their high level of automation. Nevertheless, it would appear that most magjor oil
companies are well aware of these issues and are taking actions to address them.
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Nucléaireg(CSSIN) and the United KingdomAtomic Energy Authority (UKAEA). Large utilities such as
Ottawa Hydro and Ontario Hydro Nuclear reported in April 1998 having completed between 40 and 50%
of their programmes. The Canadian Association of Petroleum Producers (CAPP) and the Canadian Gas
Association (CGA) have set up committees to assess the extent of the risk to the industries through
surveys of their members and to co-ordinate remediation activities involving stakeholders throughout the
supply chain. The major focus is on ensuring business continuity and developing operational contingency
plans that incorporate the possibility of multiple, simultaneous and extended disruptions. Modular testing
of individua components such as pipelines, compression stations and storage facilities, is already
underway.

42, In addition, the Nuclear Energy Agency (NEA) has set up a network of "national co-ordinators'
to exchange information on identified problems and good practices via an electronic mailbox. The NEA
with the support of the Canadianauthorities is organising a major workshop on the subject in Ottawa in
February 1999. The workshop will review how the issue is being managed by the nuclear community.

43. The North American Electric Reliability Council (NERC) is co-ordinating activities between
American Canadianand Mexican utilities in order to ensure that the issue of interconnectedness in
electricity supply and delivery systems is adequately addressed. An industry group, the Electric Power
Research Ingtitute (EPRI) has launched a programme that regroups 74 companies (accounting for more
than 70% of the US electrical power generation capacity), to co-ordinate activities and exchange
information on embedded systems. A Web site has been set up, centralising information about equipment
inventories, programme plans, document templates, and utility test data (http://www.epriweb.com).

44, EURELECTRIC/UNIPEDE, a network of IT experts in the energy generation and distribution
industry, reported at an EC Workshop in March 1998 (EC, 1998) that the Year 2000 was their highest
priority and that they would capitalise on the work aready conducted in the Netherlandsthrough a
national research body, EnergieNed. The main concern appears to be a potential shortage of skilled IT
professionals, from mid-1998 onwards. The Union for the Coordination of Production and Transmission
of Energy (UCPTE) is monitoring progress of major European electricity companies. In June/July 1998 a
survey of 41 UCPTE and NORDEL (association for electricity cooperation in the Nordic countries)
companies was conducted to assess the overall status of the European power grid. The initial results
suggest that many large companies are lagging behind: 7 companies had not started their system
inventories by mid-1998, and 13 companies had not initiated repairs.

Telecommunications

45, Telecommunication is a very vulnerable sector due to the highly computerised nature of
networks, from switching and transmission, to billing and ordering. It is mostly the infrastructure that is

at risk: abroad potential for failures exists in many network elements such as undersea cables, sea-based
repeaters, satellite ground equipment, and Internet traffic (data routing)™. The widespread disruption

caused by incidents such as AT&T'’s frame-relay network outage, and the recent failure of PanAmSat's
Galaxy IV satellite (which disabled 90 per cent of pagers irJBehighlights the increasing dependency

on telecommunication infrastructure and networks.

11 The Internet Engineering Task Force (IETF) publishes a working document (Internet Draft) which contains
an inventory and the Y2K status of important Internet protocols (http://www.ietf.org/internet-drafts/draft-ietf-2000-
issue-03.txt).
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46. In recent testimony before the US House of Representatives, the Federal Communications
Commission (FCC) confirmed that major US telecommunication carriers are well advanced in their
remediation plans, but warned that smaller companies might be lagging behind. A survey conducted in

early 1997 by British Telecommunications (BT) suggests that telecommunication companies in other

regions might be less advanced in their programmes: only 11% of BT’'s commercial partners in Africa had
set millennium projects, 23% in the Asia-Pacific region, 43% of European operators, and 49% in the
Americas (ITU, 1998). A survey of telecommunications carriers in 113 countries conductedUsy the
State Department through March 1998, reveals that less than half are expected to be fully compliant
before December 1999 (see Table 1.5).

Table1.5 Y2K status of international telecom carriers, March 1998

Number and percentage

Region Compliance Compliance Addressing Year  Unaware or not Tota

expected by the  expected by the 2000, but having begun

end of 1998 end of 1999 problems

Central and South America 4 2 4 5 15
Europe and Canada 8 15 9 9 41
Africa 2 1 10 9 22
East Asiaand the Pecific 8 6 5 4 23
Near East and South Asia 3 2 5 2 12
Totd 25 26 33 29 113
Percentage 22 23 29 26 100
Source:  US State Department, Global Telecommunications Survey, in Y ardeni (1998).
47. Some large carriers such as AT&T (which has some 500 million lines of code to review) have

announced contingency plans including network capacity expansion and time zone “quiet periods” (during
which some systems are deactivated during the 24-hour transition phase). Given the complex nature and
interdependency of the networks and communication systems, it is virtually impossible to recreate “off-
line” Public Switched Telephone Networks (PSTN) for thorough and reliable testing. In the US, 7 large
telecommunications companies have estimated their combined remediation costs to exceed US$ 2 billion
(SEC filings).

48. The International Telecommunication Union (ITU) is co-ordinating cross-border activities and
has set up a Task Force to co-ordinate awareness activities, and work on specific issues such as inter-
carrier testing, and collaboration with equipment and software providers (ITU, 1998). The large European
carriers are also involved in cross-border testing initiatives through the European Telecommunications
Informatics Services (ETIS).

Financial services

49, This sector has been given priority attention due to its reliance on information technology, to the
highly date-sensitive nature of the data that it processes, and to its globally interconnected nature.
Concerns have been expressed that widespread failure in a number of sensitive areas (dealing, payment
and settlement systems), could spread throughout the system and have serious global economic effects.
Although banks and other financial institutions were among the first to address the issue, there exists some
concern that smaller banks and credit unions could still be particularly vulnerable.
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50. At an international level, the Bank for International Settlements (BIS) and the G10 Basdl
Committee on Banking Supervision began to co-ordinate activities encouraging banks to take prompt

action and develop contingency plans due to the high systemic risk. Thisled in April 1998 to the creation

of the Joint Y ear 2000 Council whose main mission is to “maintain a high level of attention on the Year

2000 computer challenge with the global financial supervisory community, to share information on
regulatory and supervisory strategies and approaches, to discuss possible contingency measures, and to
serve as a point of contact with national and international private-sector initiatives” (Joint Year 2000
Council, 1998). The Joint Year 2000 Council plans to set up a Web site containing information about
individual countries’ progress in overseeing their financial systems’ Y2K preparations, thus providing a
useful incentive for increased information transparency and exchange. A recent survey covering
40 industrialised and emerging market economies revealed that although many bank supervisors only
initiated their assessment in late 1997, they are now well advanced in their remediation plans.

51. An industry group, the Global 2000 Co-ordinating Group, was formed in April 1998 to address
the potential impact of Y2K on global financial markets. It includes a wide range of actors from the
global financial community who are collaborating in monitoring three broad areas: market infrastructure,
financial industry, and third-party service provider readiness.

52. At a national level, thdSFederal Reserve has been active in assessing the status of banks under
its supervision. The US Securities Industry Association (SIA) organised preliminary tests during
July 1998 involving 29 securities firms, major stock markets and clearing and settlement firms, while full
industry-wide testing is scheduled to take place during March and April 1999 with more than
1 500 patrticipants. Results from these tests might give a first insight into potential problems at an
international level. The Federal Deposit Insurance Corporation (FDIC) has mandated all federally-charted
banks to give detailed plans of their remediation projects and schedules for completion. In late 1997, the
first formal regulatory action was taken against a holding company and three of its subsidiary banks for
insufficient progress. The FDIC has also conducted an on-site review of 6 034 financial institutions in the
United States, with satisfactory results: less than 1% of all institutions were rated as making
“unsatisfactory” progress in their Y2K projects (FDIC, 1998). The Office of the Comptroller of the
Currency (OCC) conducted a similar review of more than 28®®anks which confirms that the
banking sector is ahead of most other sectors in its remediation efforts: 87% of the banks surveyed
received a “satisfactory” rating on their Y2K-progress, while only 13% received a rating of “needs to
improve” (BNA, 1998).

53. Large banks and financial institutions are already foreseeing costly fixes: Citicorp expects to
spend around US$ 650 million, while Bank of America and Chase Manhattan have each budgeted in
excess of US$300 million. A broad estimate by the SIA for the whBl#nancial services industry puts

the tab at US$ 5-6 bn. Although these figures are high, a survey of the 30USdestks (PaineWebber,

1998) shows that total Y2K budgets range between 0.1 and 3.0% of the banks’ 1998 expense base, with an
average of less than 1.5%. An area of potential risk is the high dependence of banks on external vendors
for many of their applications, given that the delivery dates from vendors are often later than deadlines for
internally-developed systems repairs, thus pushing back testing dates; Chase Manhattan has about
2 700 applications and relies on vendors for about 90% of its software.

54, Estimates from other OECD countries also suggest a very high cost: the Reserve Bank of
Australia recently estimated that the total cost for thestralian banking sector could reach AU$ 1 bn
(US$664 million) (RBA, 1998). In thenited Kingdom, the cost of remediation by the major High Street

banks has been estimated at over £1 bn (US$1.7 bn). Japan has recently conducted a survey of its banking
industry which revealed that although larger banks seem to be well ahead, smaller financial institutions
appear to be lagging behind. While some observers have noted that projected spending figures for
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Japanese banks seem lower than those for banks in other countries (US$ 249 million for the 49 major
Japanese banks), the Ministry of Finance expresses confidence that compliance will be achieved on time.
The Federation of Bankers Associations of Japan has established a 'Y 2K Roundtable for Payment Systems
which will co-ordinate testing activities during 1999. The Japanese Securities Dealers Association
(JSDA) has also planned to conduct extensive point-to-point (bilateral) and street-wide (industry-wide)
testing during 1999.

55. Some analysts have suggested that Y2K and the Euro conversion could further the on-going

process of banking consolidation in Europe as some Y 2K-deficient banks become potential acquisition

targets of larger financial institutions. Likewise, smaller local banks (such as German or Spanish savings
ingtitutions, or Swiss cantonal banks) might consider pooling resources to cover costly fixes through

mergers (Moody’s, 1998). The insurance industry is also highly concerned about the possible explosion
of claims in all non-life insurance categories. The very insurability of Y2K risks is a considerable
problem for insurers, since such risks do not come under the normal insurance definitions of frequency
and average cost of claims.

Transportation

56. The main concern iagir transportation due to the seriousness of safety issues, as well as the
potential impact on other related industries such as tourism. Although the primary concern is with air
traffic control systems, potential date problems could also arise in other systems such as reservation
systems, maintenance systems, on-board navigation and flight control software. The International Air
Transport Association (IATA) estimates that the world’s airlines will be spending around US$ 1.6 bn to
fight the millennium bufj. This estimate does not include repairs to air traffic control systems, airports,
computer reservations systems and other third-party vendors, nor does it include the US$ 20 million spent
by IATA itself on assistance and monitoring activities among industry suppliers. In March 1997, IATA
presented the results from a survey of 44 airlines which revealed that at the time, only half estimated being
“50 percent or more” compliant (http://www.iata.org/y2k/survey.htm). IATA is also working closely with
other associations such as th8 Air Transportation Association (ATA), the International Civil Aviation
Organisation (ICAO) and the Airports Council International (ACI), as well as with other international and
regional bodiesAirlines International, May/June 98). Following concerns from many large carriers,
IATA plans to publish by mid 1999 a “cartography of Year 2000” which would highlight potentially
hazardous flying zones and airports.

57. The Air Transport Association @anada (ATAC) has been collaborating with the ATA and
IATA to develop a database which would cover the status of providers of air navigation services, and of
airport services. With respect to air navigation systems, NAV CANADA conducted a review of its
42 mission-critical systems (those with a significant impact on information provided to controllers and
flight service specialists), and concluded that 18 of those needed to be fixed. Information is being
exchanged with similar agencies such asUlseFederal Aviation Administration (FAA) and the Civil
Aviation Authority (CAA) in theUnited Kingdom, and Eurocontrol in Europe. NAV CANADA expects

to complete all its repairs and conduct full system tests by April 1999. l0Shthe FAA reported in

April 1998 that 30% of its mission-critical systems were certified Y2K compliant and fully operational.

12, Boeing, the world’s largest supplier of commercial jet aircraft, has announced that all of their major jets are
in the process of being repaired in order to be Y2K compliant
(http://Iwww.boeing.com/commercial/aeromagazine/sy/sy0l/index.html).
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For air traffic control systems, the percentage of systems repaired was higher, reaching 57%
(http://www.faay 2k.com).

58. Another area of wide concern is maritime transport, since significant delays or other disruptions

in shipping activities could have serious adverse effects on international trade. It is currently estimated

that the millennium bug could affect nearly 3 000 commercial ship-owners (Ship2000). Safety-critical
applications such as those dealing with navigation, communications, strength and stability calculations,

engine monitoring and control, and fire detection could be subject to failure (Lloyd's Register, 1998). In
early 1997, the International Maritime Safety Agency notified all governments world-wide that the
“Millennium Time Bomb” represented a significant threat to maritime shipping. However, the problem of
embedded processors has only recently been properly identified by responsible bodies sut¢Kas the
Institute of Electrical Engineers and tb&andUK Marine Safety Agencies.

59. Evidence presented publicly at the end of 1997 and early 1998 by Shell International Trading
and Shipping Company with respect to its tanker fleet, showed that its largest and most automated ships
did indeed contain dozens of embedded processors. The original equipment suppliers had reported that
less than 10 per cent of these were likely to be non-compliant. However, when Shell engaged the services
of a third-party to check if this information was correct, tests of the embedded processors revealed that
over 20 per cent of the shipboard systems were non-compliant, and that approximately 10 per cent more
were suspect for date-related failures or malfunctions. Shell has since then stated that about 80 per cent of
the costs it is incurring for Year 2000 problem identification and remediation are in the area of embedded
processors found in its various marine installations, ships and processing facilities (Ship2000).

60. The tests performed by the Shell’'s contractors found embedded chip compliance problems in the
following monitoring and control systems: navigational systems and equipment, telecommunications
systems and equipment, and real-time process controls (engine room and cargo monitoring and control
systems). Other systems where real failures of embedded processors in ships have already been observed
include radar mapping, ballast monitoring, cargo loading, ship performance monitoring, engine room
vibration monitoring, service aid for ships control system, and ship main control s}stems

61. Disruptions to railway networks could result in serious damage to nation-wide transportation and
distribution logistics systems. [Banada, Canadian National Railway (CN) is conducting an examination

of all its safety-critical systems including signalling systems, wayside inspection and monitoring systems,
crossing and other warning devices, and has established an in-house simulation network to test the
reliability of its nation-wide communications network (House testimony, 21 April 1998).

Health care

62. The health sector is highly vulnerable to Y2K damage for a number of reasons. The health care
sector relies heavily on dates and time intervals - for care plans, dosages, laboratory results, expiration

13. Because of its reliance on electronic navigation systems, another concern for the transportation industry as a

whole is the so-called “end of week” (EOW) roll-over of Global Positioning Systems (GPS) which may suffer from a
similar but unrelated problem caused by the roll-over of a counter which tracks the number of weeks from a base date.
The critical date for the GPS system is midnight 21-22 August 1999, 132 days before the turn of the millennium. In
addition, although all satellites are reported to be Y2K-compliant, some satellite support systems may not be,
potentially affecting GPS receivers and GPS receiver-based systems by the Year 2000 rollover if they are not Y2K
compliant. GPS is also extensively used in surveying and positioning activities in other sectors of the economy such
as the petroleum industry.
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dates, reminder notices as well as familiar organisational and administrative requirements. It is heavily
dependent on embedded systems in a variety of medical devices such as infusion pumps, diagnhostic
equipment, dialysis machines, defibrillators, or pacemakers. In many cases, potential failures could arise
from self-checking devices which need constant and precise recalibration. It appears that although most
medical equipment is not likely to malfunction”, some medical devices have already reportedly
demonstrated that they will shut down or function incorrectly.

63. As with all embedded systems, it is not clear which devices will operate normally, which ones
will clearly fail (with accompanying contingency requirements) and which ones will appear to operate
normally but give erroneous results; in the healthcare context the last can be a dangerous outcome. This
also needs to be seen in the context of age of the equipment involved (over three years old and especially
older equipment), its provenance (major manufacturers, cloned devices, etc.), especially in the context of
major health funding restrictions in many countries since the 1980s, and fragmented purchasing practices
by health authorities and hospitals. Most devices are mass produced and hence the manufacturers are best
placed to evaluate the ability of a device to roll over at 2000. However manufacturers usually provide
support for electromedical devices for a finite period only. Consequently there are many devices in use
that will require in-house evaluation. Many devices may in fact be custom made in-house.

64. In addition to the possible disruption of complex medical instruments, there also exists a risk of
disruption of pharmaceutical production and distribution (e.g. prescription drugs), errors in hospital
administration systems (patient records, medical risk management, billing and financial applications) and
laboratories as well as the possibilities of legal actions due to improper or inadequate due diligence.

Despite the seriousness of exposure, a recent survey of US hospitals (Gordon & Glickson) found that

30 per cent had not yet begun year 2000 projects. The Rx2000 Solutions Institute in the US surveyed

health professionals on Y 2K readiness. 94% agreed with the proposition that “Y2K issues have significant
potential to create errors that lead to unnecessary deaths in health care”, 69% agreed to the proposition
that “The healthcare industry lags behind most other industries in addressing Y2K issues” and 62% had
already experienced Y2K problems (http://www.rx2000.org/sig). A study by the Gartner Group found
that 87% of all healthcare organisations were in danger of systems failures within the next two years.

65. Although there are few published estimates, some experts estimate that on average the cost to
replace non-compliant medical equipment in a 400-bed hospital inJtited Sates could reach

US$15 mil. (HR&B, Vol. 2, No. 2). Compliance at the level of individual hospitals and health systems
could range from 30-35% of information service operating budgets over two years. In addition to cost
issues, the sector is highly fragmented and interdependent, with large organisational components
(insurance companies, healthcare delivery organisations, public sector funding organisations, managed
care organisations, pharmaceutical companies, etc.) and huge numbers of smaller health care providers,
laboratories, device suppliers, ambulances, supplies organisations, all operating within highly regulated
contexts. There is no obvious major market player to drive Y2K compliance.

66. TheUS Food and Drug Administration (FDA) has set up a database to “provide information
regarding the status or impact on product performance of the “Year 2000 Date Problem” for medical

14. A press release by the world’s largest manufacturer of pacemakers and related devices states that: “the dates
beyond 12/31/99 will have no effect on the delivery of safe, effective therapy by any [of its] implantable device[s].
This includes pacemakers, defibrillators, drug infusion systems, neurostimulators, and heart valves. No therapy
delivered by [such] implantable device[s] does so on the basis of any calendar date. Most time-sensitive [...] devices
deliver therapy based on an internal counter. Others deliver therapy only when they sense the need. Some deliver
therapy continuously or when activated by a patient-controlled activator.”
(http://Iwww.medtronic.com/corporate/yr2000/yr2000.html)
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devices

and scientific laboratory equipment (biomedical eguipment)”

(http://www.fda.gov/cdrh/yr2000/y2kintro.html). Information is provided by equipment manufacturers to
the FDA through a questionnaire and made available to the public via the World Wide Web. Health
Canada has launched a similar information-gathering initiative, as has the Therapeutic Goods
Administration inAustralia.

SMEs

Background

67. This section assesses the preparedness of SMEs to deal with an exogenous shock with
potentially major effects on SMEs and on those with whom they do buSinddse severity of the
potential effects is unclear, but lack of awareness is a major issue and appears to be most marked among
smaller SMEs. In particular, many are unaware that they need to do anything in the short to medium term

and there is
will be. For

considerable confusion as to what should be done, how it should be done, and what the costs
example:

The German Economics Ministry found that over 35 per cent of SMEs were not prepared for
Y2K.

A survey inFrance by IFOP/APSAD of 703 SMEs (20-250 people) found that 70 per cent
were aware of the risks, 29 per cent thought they were poorly informed, 44 per cent
considered the issue relatively unimportant, and 39 per cent thought the problem had been
exaggerated. The 27 per cent who considered themselves to be affected thought it was either
too late to do anything or would cost too much.

A survey by the Australian Bankers Association in March 1998 found that while most
Australian SMEs had heard of the problem, there were major misconceptions about its
nature and potential impact. While 80 per cent of the surveyed companies had at least one
type of technology that could be affected by the millennium bug and 60 per cent had systems
and software instrumental to running their business, over 40 per cent did not plan to take any
action and only 25 per cent had taken action, most of it insufficient. Most overlooked the
importance of supply-chain dependencies.

A survey by theJapan Information Service Industry Association surveyed private- and
public-sector approaches to Y2K in 1996 and 1997 and expressed anxiety about significantly
lower awareness and lack of action among smaller and rural businesses.

A government survey iKorea in March 1998 found some 34 per cent of SMEs planned to
do nothing about Y2K (the results stimulated action by the Korean government).

A survey in Europe by IBM on Progress toward Y2K readiness in January 1997 and April
1998 noted that while almost 41 per cent of small companies (100-1 000 employees) were
undertaking no significant activity in 1997, the percentage had decreased to 13 per cent in

15. This section of the report is based upon the results of a separate survey of OECD countries conducted in

July and August concentrating on SMEs, electronic commerce and actions in response to the Y2K problem. See
“SMEs and Electronic Commerce” [DSTI/IND/PME(98)18/REV1], written for the OECD Working Party on Small
and Medium-Sized Enterprises of the Industry Committee, for a full report on the results.
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April 1998. The same IBM survey showed some variation across SMES by countries in
terms of whether the Y 2K problem was perceived as purely technical or more general and
requiring an organisation-wide solution. Overall, some 43 per cent of responding small
firms saw the problem as atechnical one, but significantly morein France and Switzerland.

- A Statistics Canada survey of SMEs in October 1997 and May 1998 found that SMEs were
dramatically stepping up efforts to prepare their systems. Interestingly, the change was most
marked for small businesses (6-50 employees), where the proportion taking action increased
from 39 per cent to 66 per cent and for medium-sized firms (51-250) employees, where the
proportion increased from 70 per cent to 90 per cent. However, the study noted two risk
factors - legal action and lack of preparedness by suppliers, customers or service providers.

— A survey by the UK Action 2000 in June 1998 found that 98 per cent of the surveyed firms
were aware of Y2K, 7 per cent were fully compliant, 17 per cent had completed enough
work to function, 39 per cent had scheduled programmes and committed resources, and
30 per cent had estimated how much Y ear 2000 compliance would cost (half of them had set
a budget specificaly for their actions). Meanwhile 15 per cent were aware of the problem
but had no formal programme, and 4 per cent were taking no action. Construction, transport
and agriculture firms were the least advanced in their preparations. One of the findings was
that respondents were extremely over-optimistic about their own organisation’s progress.
For example, 11 per cent were unaware of the potential problems which might be caused by
embedded systems.

68. As the deadline approaches, the key issue is time as well as how to address the lack of
preparedness among SMEs and the extent to which it may be necessary to encourage or induce them to
institute compliance measures.

Main findings

69. Most countries are currently undertaking or have undertaken assessments (in the last year) of the
implications of Y2K for SMEs, usually as part of overall assessments of the impact of Y2K on business.

A significant number Qanada, Finland, France, Korea, Germany, Netherlands, Sveden and theUnited

Kingdom) have also undertaken specific reviews of impact on SMEs. Findings of a significant lack of
preparedness were common (although some studies noted a significant improvement over the last six
months); survey responses have been supplemented by other information sources for these and other
countries.

70. In terms of measures to ensure compliance, a number of coumetbsrl@nds, Mexico,
Finland, United Kingdom and Korea) are concentrating on raising awarenedsinland, the United
Kingdom, the United Sates, the Netherlands and Korea focus on providing guidelines for testing and
validation via Web sites. Within the EU, it is intended to use electronic commerce pilot centres to provide
these servicesSwveden mentioned use of a 2000 Certification System, Anglralia has announced that

Y2K software will be tax-deductible.

71. There was little indication of identifying Y2K opportunities for SMEs, either in terms of market
opportunities (selling Y2K compliance services) or taking the opportunity to restructure.

72. Awareness of liability was not emphasised, other than guidance on embedded dysitmas (
Kingdom), seminars on diagnosis and technicalitiéeréa), and provision of information by insurance
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companies (Finland). The Statistics Canada study specifically mentioned this as a problem; in their
survey, 74 per cent of firms thought some companies could be exposed to legal challenges but only 21 per
cent thought they themselves would.

SME vulnerabilitiesto Y 2K

73. Both the survey and the literature indicate not only alack of preparedness for Y 2K among SMEs
in general in many countries, but also lack of understanding of its nature and impact and its implications
for their growth and indeed their viability. Survey responses from eastern Europe show low awareness.
The general literature indicates low levels of awareness in Asa. Some of the optimism about
preparedness in key economic sectors in developed countries should be somewhat tempered by the very
evident lag in SME preparedness and by strong concerns about their capacity to comply in time and the
effects of non-compliance for SMEs and for the broader economy. For countries with significant
groupings of export-oriented SMES, there may be concerns about trade impacts.

74. Obvioudly, any business or organisation with data-reliant systems is at risk. SMEs are
vulnerable in a number of ways. Thefirst areaisin-house systems (some surveys indicate that companies
which rely more on computerised systems are most vulnerable) when accounting systems are fully
computerised and have a number of linked processes such as order and supply, billing and payment,
manufacture and distribution, labelling and bar coding. The IBM study revealed that over 60 per cent of
these functions are fully computerised in SMEs.

75. The second area of vulnerability is exposure to outside organisations or companies closely
related to the SMES’ operations and busine$&¥hen companies are linked by systems such as data
exchange for orders, delivery, billing and banking, the extent to which all entities involved have dealt with
their internal Y2K problems is important. Failures in key suppliers and customers, financial institutions
and utilities and the companies providing data exchange systems would have mgjor effects on SME
operations. This problem was highlighted in a number of studies, including the Statistics Canada study,
which found that only 28 per cent of companies had established levels of preparedness for their customers,
suppliers and service providers. While this situation makes SMEs vulnerable, supply-chain dependencies
may aso force compliance by SMEs. The balance of the effect is unclear.

76. A third area of vulnerahility is failure of machinery and equipment operating on time-dependent
embedded microprocessorsThis could affect production capacity for small manufacturers as well as
essential infrastructure such as telephones, elevators, refrigerators, and security systems.

77. Another indicator of vulnerability and Y 2K risk isthe extent to which SMEs are IT-reliarfor

example an SBA survey found that US SMEs are 90 per cent reliant for accounting/finance and billing
functions, 86 per cent reliant for word processing, 80 per cent reliant for sales recording, 75 per cent for
communicating with customers, and 70-60 per cent reliant for database and project management, payroll,
marketing and sales management and inventory/tracking and warehousing functions. The lowest level of

IT reliance was for manufacturing at 30 per cent. This suggests that all these essential functions may be

affected. The age of a company’s IT technologies and whether they were developed in house and
customised also needs to be factored in.

78. Some commentators have argued that their size gives SMEs some advantages in dealing with
Y2K. They may be more flexible and be able to use readily accessible off-the-shelf solutions or to re-
equip their systems. Some of the smallest SMEs may be able to function more easiNeth®Hands
response argued that introducing electronic commerce in SMEs and replacing relatively simple software

32



PUMA(98)10/FINAL

can produce a millennium-proof situation in the business systems of these companies. However, some
SMEs may be particularly vulnerable owing to alack of flexibility, for example if they are small, family-
controlled and rely on comparatively old information technology (characteristics highlighted in a recent
German Chambers of Industry and Commerce report).  Willingness to incur the costs of overhauling IT
equipment may be low or the costs may appear too high, especialy if the systems were developed in
house or were customised or specific to the industry. In addition, the original codes may be lost.

79. SME vulnerability is particularly marked in terms of the high costs and shortage of human
resources (especially the key diagnostic and IT human skills) to deal with the problem. Some SMEs may
be very reluctant to bring in outside help when necessary.

80. Legal liability may be a major area of vulnerability. The French response viewed such issues as
questions of law and practice between SMEs and suppliers. A number of governments have undertaken to
place pressure on manufacturers to advise clients about Y2K compliance, notably for equipment with
embedded time-dependent devices in high-risk areas such as transport, safety and health. A number of
Y2K sites emphasise the importance of this issue, and some have reproduced insurance company
directives and policies for Y2K liability relating to embedded devices and “due diligence” to take action
to prevent Y2K failures.

81. Overall effects across the SMEs as a whole are hard to ascertain and will vary by country,
industry sector, market focus, domestic or overseas market orientation, size and age of SME, structure of
the SME, use of IT, reliance on IT of small business by function, type and frequency of IT purchase by
SMEs, to name a few factors.

Policies targeted to Y2K and SMEs

82. Most developed countries are moving rapidly to identify and deal with the Y2K problem as it
applies to SMEs. This is understandable, as SMEs contribute massively to employment and income, but
are also perceived as a barometer of economic well-being, especially in regional settings. While
exhaustive assessments are lacking, fears about potential impacts are considerable.

83. Government policies seek to minimise damage to the economy and to SMEs, and to minimise
feedback effects from SMEs to the broader economy. Policies to raise awareness via media coverage,
workshops and Web sites are being implemented.

84. However, awareness may not be enough, even in countries where it is reported to be high (such
as Audtralia), as it is not necessarily translated into action and implementationCarlada, where
response to the Y2K problem is reportedly strong, there are still concerns about the low levels of action
concerning liability and the preparedness of suppliers, customers and service providers. A number of
governments have taken measures to provide technical support and training via demonstration centres,
interactive Web sites and facilitated access to consultants. Many have provided information on product
compliance.Australia andJapan have made Y2K software purchases tax deductible.

Key issues and policy implications: timing of responses to Y2K

85. Key needs involve raising awareness among SMEs as rapidly and as broadly as possible, and
providing some of the necessary “how to” diagnostic and compliance skills and tools. The liability issue
appears to be a major area of concern but one which responses did not address or viewed as a matter
between SMEs and their suppliers. Whether governments are best placed to do this is a mdddvpoint.
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Zealand sees this as a private sector issue, and France sees the compliance/liability issue as a matter for
companies and their suppliers. Given the size and heterogeneity of SMEs within any given economy,
trade and business associ ations seem to be important players for disseminating information accurately and
rapidly in co-operation with governments. A number of governments provide access to diagnostic and
compliance services and tools (Finland, the United Sates, the Netherlands, the United Kingdom). The
OECD plans to support SME efforts in this regard through rapid development and diffusion of a manual
outlining the key risk factors for SMEs and what they can best do about them, drawing upon international
promising practice.

Government sector

86. As mentioned in this report’s introduction, governments are seen as a critical sector in part
because of concerns about their overall level of preparedness, and also because of the important role they
play in the economy and in ensuring the continued functioning of critical infrastructures. Many
governments have encountered difficulty in estimating their own costs for undertaking Y2K fixes. In
response to the OECD written enquiry on government Year 2000 preparations, many governments did not
provide estimates of annual costs, but rather, total costs of addressing the problem over two or more years.
Others provided no estimates at all, citing decentralised budget processes and policies that make it
difficult to consolidate such information and that generally require agencies to address the problem within
their existing budget. As no internationally comparable estimates have been developed on government
information technology budgets (because different governments measure this in different ways, if at all), it
is even more difficult to develop meaningful comparisons across countries regarding their expenditures on
the Year 2000 problem. The sample of government budget estimates for addressing Year 2000 compliance
provided in Table 1.6, while not strictly comparable, at least provides an indication of the magnitude of
the task.

87. The issue of how governments are responding to this challenge is addressed in much greater
detail in Part 1l of this report, including a section on how they are managing Y2K budgets.

Table1.6 Government Estimated Budget Costsfor Y2K

In US$
Country Estimated costs
Australia 398 mil. total, including supplementary 80 mil. (1998-1999)
Canada 703 mil.
Finland 18 mil.- 36 mil. (5-10% of yearly IT budget)
Hungary 46 mil.
Iceland 482 000 (1998-1999)
Ireland 75.6 mil./ year, including 17.6 mil. supplement (1998-1999)
Italy 83.7 mil. for central administration
Korea 78 mil. in 1998, 65 mil. for 1999
Mexico 300 mil. total
Netherlands 1.1 bil. total
Sweden 123 mil.
Switzerland 67 mil. federal costs, excluding rail and post
United Kingdom 667 mil. to central government
United States 5.4 bil. total
1 Figures are not strictly comparable.

Source: OECD.
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88. Y2K costs are often initially underestimated by both firms and governments: in the US the

Office of Management and Budget (OMB) has been reporting periodically on US federal agencies’ costs.

The estimated total cost for the public sector has been continuously revised from US$ 2.3 bn in February
1997, to almost over US$ 5.4 bn in August 1998 (see Figuré. 1THese upward adjustments have been

a common feature of most Year 2000 budgets in both public and private sector, as testing often accounts
for more than 50 per cent of final costs.

Figure 1.1 United States OMB budget for Y2K repairs

Billions of current US$

Feb-97 May-97 Aug-97 Nov-97 Feb-98 May-98 Aug-98

Source:  OMB (1997-98), various reports.
Other sectors

89. In addition to these “critical” sectors, a variety of other sectors could potentially suffer from
Y2K-related failures which could spread to other parts of the economy: many manufacturing industries
rely heavily on automated production facilities, wholesale and retail trade which use highly automated
inventory and sales equipment. Tb& Health and Safety Executive (HSE) has published specific
guidance on safety-related control systems, and how Y2K-related failures could affect industrial
installations (HSE, 1997 and 1998).

Global/international initiatives

90. Due to the serious danger of international disruption in areas such as foreign exchange markets,
financial transactions, or air traffic, as well as the need to co-ordinate cross-border repairing and testing
activities, and to exchange information, various international initiatives have been recently launched to
deal with the issue. In June 1998, the United Nations issued Resolution 98-17104(E) calling on
governments to co-operate on global awareness initiatives, and on public and private sectors to share
experiences on solving the issue. The Information for Development programme of the World Bank

16. This figure does not include the Federal government’s share of the costs for State information systems that
support Federal programmes (OMB, 1998).
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(infoDev) has launched a special initiative to address the Y 2K issue in developing countries. infoDev will

provide technical assistance and organise regional workshops supported by a £10 million grant
(US$16 million) from theUnited Kingdom government, while théJS has also announced plans for

$12 million in support. National leaders at the G8 summit in Birmingham in May, 1998 also announced
an intent to work together to address the problem, including development of a co-operative information
exchange programme with Russia.

91. A variety of international co-ordinating bodies have also undertaken Y2K action:

the Joint Year 2000 Council, established under the auspices of the BIS (see section on
financial services);

— the European Commission through DG-IIl has been organising workshops and publishing
various progress reports from Member States through a dedicated Web site
(http://www.ispo.cec.bely2keuro/year2000.htm);

— the International Council for Information Technology in Government Administration (ICA),
a network of government IT officials, published a report in August 1997 with
22 recommendations for government action to address the Year 2000 problem, and organised
a follow-up workshop in June 1998, co-sponsored by the G8 Government-On-Line pilot
project;

— the International Telecommunication Union (ITU) has set up a Task Force to co-ordinate
activities in the telecommunications sector. Five sub-groups have been established to focus
on: (1) information management (2) inter-carrier testing (3) contingency planning (4)
development, and (5) relations with other groups. The Task Force is also surveying carriers
throughout the world and initiated inter-carrier testing activities during the summer of 1998.
The Development sub-group has been very active in raising awareness in developing
countries through regional workshops (e.g. Pretoria, Rabat), and collaborating with other
international groups such as the Commonwealth Telecomms Organisation (CTO);

- the World Customs Organisation (WCQO) has been actively promoting the Year 2000
Problem at the WCO Information Management Sub-Committee. It has also published papers
explaining the problem and describing the strategies of various customs administrations
(http://www.wcoomd.org);

- the Asia Pacific Economic Co-operation (APEC) forum's Electronic Commerce Task Force
has identified the Year 2000 issue as critical for the APEC Member economies. It is
expected that APEC leaders and Ministers responsible for trade will consider actions to
co-operatively deal with this issue during their November meeting.

92. Some international industry groups have also taken a leading role in raising global awareness
and co-ordinating international efforts: the World Information Technology and Services Alliance
(WITSA) for the IT sector, Global 2000 for the banking industry, IATA for air transport, and the
International Chamber of Commerce (ICC) for worldwide business organisations and firms. (See
Annex A for a full list of World Wide Web sites from Member countries and international organisations)
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Economy-wide Effects

93. Although detailed cost estimates are available from large corporations in some OECD
countries”, few estimates on nation-wide costs and possible macro-economic effects have been published.
Most studies have concentrated on the direct costs of fixing the problem, mainly because it is easier to
estimate this than the probability and effects of non-compliance. However, as noted previously, the most
significant effects on overall economic growth would come from service interruptions caused by non-
compliance, rather than from the direct spending on fixing the problem. Economy-wide costs are usually
based on either an estimation of lines of codes to be fixed (or similar software metrics), or by
extrapolating from a known number of large firms (usually based on turnover or a similar measure of
relative economic importance -- see Annex Table 1). These estimates are inevitably subject to wide
margins of error due to the general uncertainty about completion schedules and the reliability of testing
procedures, but provide a useful measure of the relative importance of the problem for both the public and
private sectors.

94. The most widely quoted figure for world-wide costs is that of the Gartner Group which has
estimated that the cost of aglobal fix could reach US $300-600 bn. This estimate is based on cost per line

of code and excludes both consequential disruption losses and chip replacement costs. A much higher

figure is that of Software Productivity Research (SPR, 1997) who estimates a total world-wide cost of

US$ 1.6 trillion, including (among others) US$ 530 bn for initial software repairs, US$454 bn for database

repairs, US$ 300 bn for litigation/damages, and US$76 bn for hardware chip replacements®. The US Fed

has acknowledged that the total world-wide repair cost could well reach the range of Gartner's estimates
(see Annex Table 1).

95. A second and more important measure of the relative economic importance of Y2K is the
estimate of the cost of non-compliance, and how this cost translates into disruption at a macroeconomic
level. Estimates of macroeconomic effects are based on assumptions about how economy-wide costs are
treated (estimates of spending), estimates of how many systems or firms could fail, as well as assessments
of how severe the damage could be from non-compliance in main infrastructural sectors (estimates of lost
output). Given the high degree of uncertainty about these underlying (and often unstated) assumptions, as
well as the lack of a solid analytical framework to assess the impact of these assumptions, few analysts
have attempted to forecast the macroeconomic effects of’Y Nevertheless, some initial studies have

been conducted fdCanada, Korea™, theNetherlands, theUnited Kingdom and theUnited States. Among

the main areas of concern highlighted in most studies are:

17. An example is Edward Yardeni's Y2K Disclosure Project for US S&P 500 corporations, an on-line
database of Y2K disclosure statements : http://www.progsys.com/yardeni/y2kfind.asp

18. Software Productivity Research’s estimate is based on “function point” metrics which are considered by
some industry experts to be a more reliable measurement of software complexity than lines of code. Function point
counts are based on a variety of attributes of computer languages and applications such as inputs, outputs, enquiries,
logical files and interfaces.

19. Governor Edward W. Kelly Jr. of the United States Federal Reserve Board declared at a US Senate hearing
that “it is impossible to forecast the impact of this event, and the range of possibilities runs from minimal to extremely
serious.” (28 April testimony).

20. In June 1998, the Korean government reported to the OECD Secretariat that it expected a 0.4% drop in
GDP growth because of the Year 2000 Problem (OECD questionnaire).
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— short-term inflationary pressuresin countries close to their peak in the economic cycle due to
demand for new investment, supply-side disruptions, and significant wage increases;

— negative reactions from financial markets as the level of Y2K-related risk of firms and
countries becomes more apparent;

— possible declines in productivity growth, and;

— atransitory drop in output due to a significant number of failures in critical information
systems throughout the economy.

Country surveys

96. A report by the Bank of Montreal (Bank of Montreal, 1998) gives a broad overview of the main

issues. Depending on the treatment of Y2K reprogramming expenditure by statistical agencies, Y 2K

could foreseeably have a positive short-term effect on real GDP during 1996-99. The report argues that if

most of the firms’ costs relate to programming (which would be counted as wage and salary expenditure,
given the labour-intensive nature of the fix), this could potentially translate into inflationary pressures,
given the tightness of the IT labour market. If on the other hand, Y2K expenditures relate to investment,
future measures of capital and multifactor productivity would decline, given that output is not increasing.
In the case o€anada, programming costs are not expected to reduce growth by more than 0.4 % in any
one year between 1996-99.

97. In May 1998, ING Barings Research published the results of an extensive survey highlighting
the risks that th®utch economy faces due to Y2K (ING Barings, 1998). The main assumptions for their
estimates (which are made on the basis of a “cautious” scenario) are:

- the effects of Y2K in théetherlands will be typical of those in other EMU member states,
as well as th&Jnited Sates andJapan;

— atwo-month loss of industrial production in early 2000 in 20% of all businesses (except for
those in the primary sector) translates into an economy-wide loss of production averaging
1.5%, with the government and large parts of the public sector generally unharmed;

— possible delays in payments of salaries and benefits as well as undermined consumer
confidence could reduce private consumption by 0.25% below the baseline;

- 5% extra demand for business services (including, but not limited to, IT services);

- a 2% slowdown in global trade andbutch exports.
98. ING Barings calculates changes in sales at a sectoral level, and through the use of input-output
tables, estimates the effects of these changes on primary cost categories (imports, wages, indirect taxes,

profits). Table 1.7 summarises the main impacts orDiliteh economy for the year 2000 according to
ING Barings' model.
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Table 1.7 Macroeconomic effects of Y2K on the Netherlands’ economy

Change from baseline scenario in percentage

Category Change in percentage
Private consumption -0.7
Government consumption 0.0
Capital spending 15
Exports -3.6
Sales -14
Imports -2.0
National income (net at factor costs) -11
out of which:

Wages and salaries -0.9
Income from dividends and business earnings -1.4
Indirect levies less subsidies -0.6

Source:  ING Barings (1998).

99. In addition, this study estimates the relative decline of fina demand (see Figure1.2) and
earnings. The industries where profitability will potentially be the hardest hit (more than 3.5%) are basic
industry (mechanical engineering, rubber, chemicals and textiles), food, drink and tobacco, and the
vehicles and transport equipment industry.

100. The study concludes that although the scenario used is a cautious one assuming relatively high
degrees of compliance, the resulting production loss of 1.5% due to underestimation of the problem by the
private sector (or flawed repairs) could foreseeably result in stagflation, unemployment and budgetary
tensions.
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Figure 1.2 Impact of Y2K on final demand in the Netherlands by sector, 2000

As a percentage of final demand according to baseline scenario
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Source:  ING Barings (1998).

101. A study of the United Kingdom economy by Dresdner Kleinwort Benson (DKB) concludes that
growth due to increased spending on Y 2K fixesis quickly offset by lost output from early system failures
(UK Treasury, 1998). According to the report, by the year 2000, output could drop by more than 1% due
to a large number of non-compliant systems, but growth would resume by the next year resulting in an
total declinein GDP growth of 0.5% over the three yearsto 2001.

102. Several studies have focused on the United States, where the absolute impact could arguably be
the largest given the size of the economy and its heavy reliance on IT. In April 1998, Governor Edward
Kelly of the Federal Reserve Board at a Senate testimony announced that the Y 2K problem could shave
0.1% annually off USreal GDP for the following 2 years; and 0.1 to 0.2% off labour productivity growth.
Another assessment from DRI forecasts a decline in 1999 GDP growth of 0.3% and 0.5% in 2000 and
2001 due to increased inflation (+0.4%) and lower productivity. Thetotal cost is estimated at US$119 bn,
or 1.5% of GDP due to lost economic output. Goldman Sachs estimates that the Y2K cost will be
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equivalent to around 0.15-0.60% of GDP annually between 1997-2000. According to their assessment,
the following main economic repercussions could be anticipated:

— economic activity will be boosted in the short-run: since spending on hardware is counted as
capital spending, any Y 2K hardware related spending will be reflected in growth of GDP,

— adecline in productivity growth as part of the expenditure is used to maintain the economy’s
current productive capacity, rather than to augment it; and temporary increases in
employment (such as consultancy work to repair code) are not followed by an immediate
effect on output;

— upward wage pressure as demand for IT specialists increases, and potential labour inflows
from developing countries would not absorb a sufficient part of programming needs;

- reduction of corporate profits for firms operating in competitive markets or inflationary
pressures due to companies in sectors facing excess demand passing Y2K costs along to
customers through higher prices; and

— financial market reaction related to a potential Y2K risk premium: stock prices should reflect
the extent of a company’s fixes, as well as the probability of lower earnings, or even
bankruptcy. Possibility of a “flight-to-quality” intdnited States assets.

103. A far more pessimistic assessment comes from the chief economist of Deutsche Bank Securities,
Edward Yardeni, who argues that given the insufficient international leadership, the slow pace of repairs
in the government sector, and the serious lack of information on progress outditi the chance of a
serious global recession (as severe as the 1973-74 downturn during whidts @BIP dropped 3.7%)

could be as high as 70%. An identical drop, starting in 2000, would reduce real GDP by US$300 billion,
back to where it was in early 1998. Yardeni argues that a deflationary recession is possible, with prices in
the US dropping by as much as 5%, and a potential decline of notd®&DP of up to US$ 1 trillion
(http://www.yardeni.com).

104. A recent study by Oxford Economic Forecasting (OEF, 1998) predicts that advanced economies
may suffer a permanent loss of output of around 0.3% of GDP annually due to the Year 2000 problem.
This study assumes that less than 30% of spending on repairs is productive in any sense other than fixing
the problem. This reduction of productive potential is expected to have small adverse effects on output
(between -0.2 and -0.3% of GDP annually for the G3 countries ardnitesl Kingdom) and on inflation

since spare capacity is reduced, putting upward pressure on prices (between 0.1 and 0.2% increase in
consumer prices for these countries). The study confirms the speculative nature of any estimates of the
economy-wide disruptive effects of Y2K, and concludes that giyehe strong incentives for firms to
complete their repairs on time, abpthe outcomes of similar past disruptions where the impact on GDP
growth was overestimated, the total short-term impact is unlikely to be more than 0.5% of GDP for the
first quarter of 2000.

Overall impact
105. It should be noted that some of these estimates are based on pessimistic assumptions about the
progress of remediation activities and should be viewed with caution. It is clear that although the overall

effect of Y2K will be negative in the short-run, positive outcomes should be expected in the medium-term
as Y2K offers an opportunity for firms and governments to review their IT portfolios, replace outdated
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systems, and enhance the future productivity of their investments. It appears that a significant share of
expenditures will involve moving forward investments which in many cases would have taken place in
any case at alater stage.

106. However, OECD countries could also suffer negative effects from non-compliance of trading
partners, given their global economic interdependence. Although the quality of the data is erratic,
industry experts feel that a major impact could come from disruptions in Asia where the currency and
financial crisis has slowed down Y2K remediation efforts™: Indonesia and China are consistently
identified as particularly vulnerable countries, and to a lesser extent, Malaysia, Thailand and the
Philippines. Russia’smore recent economic crisis also raises reason for concern about their capacity to
address Y 2K risks.

107. The degree of uncertainty on the pace of repairs and testing activities, and the lack of a clear
picture on the global status of governments and firms makes economic forecasting of Y 2K a particularly
challenging exercise. Nevertheless, it appears from current data, that even lower range estimates would
indicate potentialy significant economic impacts. Even if the probability of worst-case scenarios is
relatively low, the potential for major disruptions should not be underestimated or overlooked. As
described in the next chapter, governments are clearly concerned and have begun taking action to address
the Y2K challenge.

21. Merrill Lynch has recently completed a survey of thousands of companies world-wide which indicates that
less than two-thirds of Asian firms expect to be Y 2K compliant on time (Merrill Lynch, 1998).
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Annex Table 1. Estimatesof Y2K fix costs

Country / coverage Estimate Source Date 1997 IT market 1997 GDP
(bn of US$) (bnof US$)  (bnof USSH)
Worldwide 300-1600 703.9
Total including litigation 1600 Software Productivity Research Jan-97
Software repairs 300-600 Gartner Group
Software repairs 530 Software Productivity Research Jan-97
Hardware chip replacements 76 Software Productivity Research Jan-97
OECD
Total OECD 1200 Cap Gemini Apr-98
12 OECD countries 800 Cap Gemini Apr-98
United States 95-520 293.9 8080
Totd 520 Cap Gemini Apr-98
Tota 240 Harris Bank / Bank of Montreal Apr-98
Tota 150-200 Gartner Group
Total 119 DRI Mar-98
Tota 115 International Data Corp.
Tota 95 Goldman Sachs Jun-98
Software repairs only 74.6 Software Productivity Research Jan-97
Private sector 50 USFed Apr-98
Largest 250 firms 37 Triaxsys Research Apr-98
Fortune 500 firms 11*' USFed Apr-98
Public sector 54 OMB Aug-98
Canada 618
Total 30 TheFinancial Post Jul-97
Total 15.3 * Bank of Montreal Apr-98
Total 8.7 Conference Board of Canada
Total public sector 0.7 Braiter/Westcott Report Feb-98
Asia-Pacific
Australia 10 Newsbytes Dec-97 393
Australia 4.1 Coopers & Lybrand Nov-97 393
Australia 6.6 Deloitte Touche Tohmatsu Sept-98 393
Korea 2.7 Korean Govt. Jun-98 443
New Zealand 1 Sunday Star - Times Jan-97 65
Europe
11 European countries 197 Cap Gemini Apr-98 181.3
Total private sector 100 PA Consultants Mar-98
Germany 88 Cap Gemini Apr-98 48.4 2100
United Kingdom 51.7 Taskforce 2000 35.7 1287
United Kingdom 51 Cap Gemini Apr-98 35.7 1287
United Kingdom 16.7 Richard Holway 35.7 1287
Italy 16 Cap Gemini Apr-98 16.9 1145
France 12 Cap Gemini Apr-98 36.0 1395
Belgium 12 Internat. Market Insight Reports Feb-98 5.9 242

43



PUMA (98)10/FINAL

Annex Tablel. Estimatesof Y2K fix costs (continued)

Country / coverage Estimate Source Date 1997 T market 1997 GDP
(bn of US$) (bnof US$)  (bn of US$)
Europe (ctn'd)
Netherlands 9.8 PA Consultants Apr-98 10.7 361
(report)
Netherlands 9 Cap Gemini Apr-98 10.7 361
Netherlands public sector 1.1 OECD questionnaire Jun-98
Belgium 6 Cap Gemini Apr-98 5.9 242
Sweden 6 Cap Gemini Apr-98 8.1 228
Norway 3 Cap Gemini Apr-98 3.8 153
Spain 3 Cap Gemini Apr-98 7.8 531
Finland 3 Cap Gemini Apr-98 3.1 119
Switzerland 2 OECD questionnaire Sept-98 8.7 252.9
Denmark 1 Cap Gemini Apr-98 4.9 170
1. Only 168 firms reporting.
2. Extrapolated from Stats Canada survey.

Source.  Various sources, including EITO (1998) for IT markets.
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PART Il: GOVERNMENTS’ ROLE AND ACTIONS

108. Responding effectively to the “Year 2000 Problem” poses a major public management challenge
for governments, requiring efforts to assess and understand the extent of the problem, to develop
appropriate policy responses, to establish mission-critical priorities, to raise awareness and motivate
action, and to co-ordinate and implement action plans. US8%resident Bill Clinton recently stated,

“With millions of hours needed to rewrite billions of lines of code, and hundreds of thousands of
interdependent organisations, this is clearly one of the most complex management challenges i’ history. ”

1009. The introduction to this report sets out the scope of the problem and the particular importance of
government as both a large user of IT systems within the economy, and potentially as a leader in raising
awareness and establishing policy-frameworks for addressing the problem. This chapter examines how
governments are facing these challenges within the public sector, and how they are attempting to promote
preparedness society-wide. The report concludes by suggesting areas of continuing concern where further
action is necessary.

Governments’ Assessment of the Year 2000 Problem

110. An overall review of government responses to the OECD questionnaire suggests that most of
those governments responding are well aware of the problem and have embarked on a wide range of
efforts aiming to address public sector readiness and to raise awareness throughout their economies.
Nearly every country responding has created or designated one or more national co-ordinating and/or
awareness-raising institutions, and nearly all have begun assessing and reporting on progress.

111. However, as noted in the introduction to this report, there are also reasons for concern about how

prepared governments will actually be when the Year 2000 arrives. A number of governments have only

recently initiated or considered such programmes, and most governments either could not or chose not to

provide hard, quantitative data on the extent of the public sector's compliance at this stage. Even in
countries that appear to have major and highly publicised efforts going on at multiple levels, concerns are
frequently raised by the media, private sector consultants and Y2K specialists about whether preparations
are progressing adequately. Those results that are available on public sector progress suggest that some
government agencies continue to lag and that a tremendous amount remains to be done.

112. Most governments have not developed comprehensive assessments of how the Year 2000
Problem will impact their economies. A minority (nine) indicated that they have developed whole or
partial estimates of national, economy-wide impacts. Because of great uncertainty regarding how effective
prevention efforts will turn out to be, even fewer have actually developed quantified estimates of impacts
(Canada, Korea, Netherlands, details provided in Part I, pars. 95-104).

22, From July 13, 1998 Clinton speech on the Y ear 2000 Problem given at the National Academy of Sciences.
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113. Short of overall economic assessments, some governments have attempted to take a
comprehensive look at the problem through more qualitative assessment by sector, surveying the private
sector regarding levels of awareness and readiness, and developing worst-case and best-case scenarios.
These worst-case or disaster scenarios, as commonly reported in the media, can be seen as a motivating
forcefor action.

114. On the other hand, concern also is expressed that overly “alarmist” or “sky-is-falling” scenarios

could prompt public feelings of helplessness or even panic that could cause greater damage than the
problem itself. To mention some common examples, consumers could create shortages of cash, food or
other supplies if, due to lack of confidence in the technical infrastructures that support these sectors, they
withdraw large sums of cash and stock up on supplies in preparation for the new millennium. If there is
little confidence in airline safety and the vast majority of the public refuses to fly as a result, airlines may
face a problem of lack of capacity at airports to accommodate their grounded aircraft fleets. The media
have reported a growing backlash against disaster scenarios, prompting some to dismiss the existence of a
serious problem altogether.

115. Such concerns suggest that periodic, measured government assessments, involving review of
actions and readiness sector by sector, provide a more credible approach to motivating action and building
public confidence that remedial action is going forward. ReporSabgda, New Zealand, UK andUS

referred to in Part |, pars. 32-36 of this report, provide good examples of this approach.

116. Within the public sector itself, governments have clearly undertaken more detailed assessments
of preparedness and costs, though many governments nevertheless have had difficulty measuring and
quantifying the overall costs they will face in addressing the Year 2000 problem (as noted in Part I,
par. 86). A common approach taken to assessing the extent of the problem is to conduct a government-
wide risk analysis that identifies what systems are most vulnerable to failure and most “mission-critical,”
either directly for government operations or more broadly for the economy as a whole. Thirteen countries
reported undertaking government-wide risk assessment initiatives. For example:

— Australia’s Commonwealth Government risk assessment identified health and national
safety, revenue collection, payments and social welfare and employment, defence and
national security as the highest priorities for achieving compliance.

— lceland reports that its risk assessment of government ingtitutions determined that the
problem will be “well under control, and risk of major disruptions in government operations
is very low.”

— TheRepublic of Korea is taking a more quantitative approach to risk assessment. According
to the government’'s April, 1998 national assessment of readiness, 21% of hardware and
26.7% of software may cause problems.

— Netherlands is conducting a national risk analysis dealing with vital sectors and vital supply
chains, the auditing of Year 2000 projects in vital sectors, welfare consequences of Year
2000 failures and the human behaviour anticipated if specific combinations of vital sectors
fail. The results will be used for prioritising as well as contingency planning.

— Sweden reports continuous use of risk assessment, conducted throu@tatiskontoret’s
(Swedish Agency for Administrative Development) monitoring and evaluation of agencies.
Central regulatory agencies are aso responsible for making risk assessments and
contingency plans for infrastructures of most importance for the functioning of society, such
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as electricity and water supply, emergency service and health care, transport and
telecommunication, and financial services.

Policiesand Prioritiesfor Addressing the Problem

The role of government

117. All countries responding to the questionnaire agreed that the government has a role to play
beyond simply its own operations, in raising public awareness regarding the scope of the problem and the
need for it to be addressed. Most countries have established public sector, private sector and/or joint
public-private task forces to assist in this task. At least 20 OECD countries promote educational efforts
through government-sponsored information available on the World Wide Web (list in Annex A). While
there is a recognition across all countries that the private sector must ultimately be responsible for
ensuring its own preparedness, certain governments seem to be taking more aggressive action in ensuring
awareness and promoting action beyond the government sector, including subsidising private sector
action. For example:

— Australia, like many other countries, has established public sector and private sector task
forces to promote and co-ordinate action. They have also gone a step further by allowing
favourable tax treatment for businesses, which can designate Year 2000 remediation
expenses as current rather than capital expenses. Australia has allocated almost US$6
million to implement a business awareness national strategy, with most of this money to be
spent on a marketing and advertising campaign, targeted especialy at small business.

— Canada has established multiple institutions to promote awareness and action across the
economy: a government-industry task force was established in 1997 under the Ministry of
Industry to bring together representatives of key sectors of the economy; its Year 2000
Project Office oversees public sector preparedness; and the Department of Foreign Affairs
and International Trade monitors international readiness and has established a Year 2000
discussion group for Foreign Ministries. The government has also announced tax relief for
small businesses in the form of accelerated capital cost allowances (over one year instead of
six) for Y ear 2000 repairs.

— Japan’sDevelopment Bank and Finance Corporation for Small Business are providing low-
interest loans in support of industry preparations. Loan guarantees for Y2K-related
expenditures are aso being offered to the private sector. Awareness-raising has included the
Ministry of International Trade and Industry briefing sessions for a variety of business
organisations, and Small Business Promotion Corporation seminars for small and medium
businesses in more than 90 locations.

— Korea's government has promoted private sector action by conducting seminars and
workshops, a national media campaign, and by setting aside US$23 miillion in funding for
the issuance of government-sponsored loans to an estimated 1 500 small and medium
businesses in 1998. Korea cites the government’s role as particularly important to help
overcome the effects of recent economic difficulties there.

— Netherlands, through its National Millennium Platform, a joint public-private sector task
force with a US$6.5 million two-year budget, is actively promoting awareness and initiating
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actions through a series of pilot projects across the economy, aimed at developing solutions
to technical, legal and other issues.

— Switzerland has created a “Year 2000 Delegate” responsible at the federal level for a US$8
million budget to promote awareness, co-ordination between sectors and the development of
tools to support the efforts of small and medium-sized enterprises.

— With Prime Minister Tony Blair taking the lead in public speech#ésted Kingdom has
moved aggressively through its US$26.7-millietion 2000 task force and policies to fund
small business preparations to address the Year 2000 probldkh.has particularly
emphasised the need for international preparations, conducting preparedness surveys through
all of its embassies, contributing US$16.7 million to the World Bank to support government
efforts in developing countries, and US$25 000 to supplement OECD work in this area.
Inland Revenue’'s Tax Bulletin has also confirmed that corporate expenditures on
millennium compliance qualify for tax relief.

— United Sates has established a “President’s Council on Year 2000 Conversion,” comprised
of high-level representatives of 35 Federal agencies and headed by a full-time “Year 2000
Czar,” whose role it is to promote national and international awareness. The agencies are
chairing working groups involving industry trade associations from 34 sectors, with
particular priority given to working groups involving key infrastructure areas of energy,
telecommunications, financial institutions, emergency preparedness and workforce issues.
The U.S is also contributing $12 million to the World Bank for Y2K assistance to
developing countries.

118. While these countries’ actions in themselves do not ensure that their economies will be ready
when the Year 2000 arrives, their transparent approach and adoption of specific policies singling out the
problem as a patrticular national concern would appear to provide additional impetus for preparations to
progress across the economy.

119. On the other hand, a number of countries suggest that while the government should play a role in
promoting awareness and action in the private sector, the government has relatively weak leverage to
ensure this occurs. These countrieg. (France, Germany, New Zealand) tend to place greater emphasis

on the responsibilities of the sectors themselves to address the problem.

Economy-wide priorities.

120. A majority of OECD governments cite explicit policies giving priority to preparations in
particular sectors. The energy sector, communications, financial sector, transportation (including air, rail
and road safety), health services and supply of water are most consistently mentioned as among top
national priorities.
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Table2.1 Sample of government Y 2K priorities by sector

Question: Does the policy establish priorities for addressing specific sectors of the economy?

(e.g. communications, emergency services, energy, finance, transport, utilities);

If yes, what are these priority areas?

PUMA(98)10/FINAL

Australia

Canada

Finland

lceland

Italy

Japan

Korea

Mexico

Netherlands

Norway

Spain

Sweden
Switzerland
United Kingdom
UnitedStates

1. Major Sectoral Priorities
Energy
Communications
Financial
Transportation
Health
Water

€ X KX < <

€ < XK < <

€ < K < <

<

<

€ < K < <

€ < K < <

€ < K < <

€ < X < <

€ KX < <

€ < K < <

< <

€ < KX < <
€ < K < <
€ < KX < <
€ < KX < <

2. Government Sectoral Priorities
Defence
Disaster Management
Judicial System
Welfare & Pension Payments (social)
Postal Services
Revenues & Tax Collection

€ < <

< < < <

<
<

< <

3. Local Level
Emergency Services
Law enforcement
Municipal Services

4. Others
Small-and-M edium Enterprises
Food Supplies
Shipping
Industrial Facilities
Consumers & Users
Environment
Insurance
Construction
Retall
Weather Reports (for travel, flood, defence)

1. Canadas priorities are not listed in full, given the difficulty of fitting all their 48 mission-critical functionsinto the
categories designated in thistable. Other priorities mentioned include food production and inspection,

primary industries, manufacturing, seismic and geomagnetic monitoring, search and rescue, etc.

Source: Responsesto "Enquiry and Description of OECD on the Y 2K Problem/ Millennium Bug", June 1998.
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121. Moving from economy-wide concerns to the operation of the public sector itself, governments
were less inclined to single out priority sectors, usually suggesting that each ministry should identify its
mission-critical systems and priorities.  Another approach, taken by Canada, was to identify
48 government-wide mission critical functions that impact on health, security and economic well-being as
afocus of special attention.

122. Those governments that did mention priorities within the government sector cited defence,
disaster management, the judicial system, welfare and pension payments, tax collection, postal services,
police, emergency services, and municipal services generally.

Ingtitutions for Co-ordinating Action and Awar eness

123. All countries responding to the survey have assigned responsibilities for action on the

Year 2000, and nearly all have specifically established one or more national Year 2000 bodies with
responsibilities for co-ordinating action and raising awareness. In many cases, the oversight body is an

existing agency or agencies within the government, but it can aso be an interministerial task force, or a

joint public-private sector task force. While some countries have appointed a Y2K “Czar” as public
spokesperson on the problem, most countries are finding that the problem is so omnipresent and
wide-ranging in its impacts that it is necessary to establish multiple points of responsibility. The most
common approach, adopted by a majority of countries, is to designate one body with general
responsibilities for promoting awareness, co-operative action and guidance on remediation efforts across
the economy. A second entity is usually given responsibility for monitoring and oversight of the public
sector. (see Table 2.2).

124. For exampleAustralia, Belgium, Canada, Denmark, France, Netherlands, Norway, Sweden,
Switzerland and theUnited Kingdom have all split up responsibilities between an entity with broad
responsibilities for raising awareness and supporting economy-wide effarsérglia’s Year 2000
National Strategy, Belgium’s Millennium Forum 2000, Canada’s Year 2000 Task Force, Denmark’s Year
2000 Forum, France’s Commission Thery (“Passage informatique a I'an 2000"), Netherlands’ Millenium
Platform, Norway’s Action 2000 Unit (reporting to the Ministry of Trade and Industry), Sweden’s
Millennium Commission, Switzerland’s Year 2000 Delegate UK's Action 2000);and a co-ordinating

body within government for ensuring or supporting public sector readiness (Australia’s Year 2000 Project
Office, Belgium’'s Admi-2000 Programm@anada’s Year 2000 Project Office, Denmark’s Ministry of
Research and IT, France’s Commission Marchat, Netherlands’ Government Y2K Project Office, Norway’s
Ministry of Labour and Government Administration, Sweden’s Agency for Administrative Development,
Switzerland’s Jahr 2000 Ausschuasd the UK'’s Year 2000 Team)

125. Responsibilities between co-ordination of action in the public sector and general awareness-
raising are frequently separated. For example, Japan’s Interministerial Conference on Year 20@8 met
twice at Cabinet level to promote co-ordinated action, but awareness-raising is undertaken by each
ministry and agency. In New Zealanda committee convened by the Ministry of Commerce has been
promoting awareness since 1996, while more recently the Prime Minister established a Year 2000 Task
Force reporting to a Ministerial Steering Group, to conduct surveys of progress and build on existing
awareness-raising initiatives.

126. Other countries have established co-ordinating bodies with a more integrated, over-arching role

(Austria’s Co-ordinating Commission for lWwithin the Federal ChancelleryHungary’s Government
Committee for IT and Telecommunicatioasd the United States’ President’s Council on Year 2000
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Conversion). In addition to raising awareness, responsibilities include monitoring and assessing progress,
offering of support, and co-ordinating action.

127. Some governments have sought to integrate Year 2000 planning into their normal operating
functions without establishing an interministerial or public-private sector task force. For example, the
Czech Republic’®ffice for State Information Systems conducted a government-wide survey of readiness
in April, but decentralised units have generally been established in each central state authority to address
the Year 2000 problem. Finland, while recently establishing an intersectoral working group to address
interoperability issues and data exchange, also primarily handles oversight responsibility through its
existing management and budget structure. Germanyassigns responsibility for awareness-raising and
interface with the private sector to its Ministry of Economic Affairs, while oversight of the public sector’'s
efforts is handled by the Ministry of Interiolceland’sMinistry of Finance is working to build awareness
throughout the public and private sectors through communications with government institutions, trade
organisations, municipal authorities and the press. Korea's Year 2000 Problem Counaiithin the
Administrative Co-ordination Office maintains responsibility for administrative action and awareness-
raising in the civil service, while the Ministry of Information and Communication is responsible for

development of anational action plan and awareness-raising economy-wide.

Table2.2 National Co-ordinating Bodies

Targeted Main Emphases
Country National Co-ordinating Bodies Sector Awareness | Monitoring |Coordination| Technical
Education | Oversight | Cooperation Advice
Australia Office of Government Information Technology |Public Sector v
Y ear 2000 National Strategy Private Sector v v
Austria Federal Chancellery-Coordinating Public v v v
Commission for IT
Federal Ministry for Economic Affairs Private v
Belgium Forum 2000 Private v v v
Admi-2000 Programme Public v
Canada Y ear 2000 Project Office Public v v v
Task Force Private v v v
Czech Rep. |Units created in each central state authority
Denmark Y ear 2000 Forum Public/Private v v v
Y ear 2000 Secretariat Public v v v v
Finland Intersectoral Coordinating Group Public/Private v v
France Commission Thery Public/Private v
Commission Marchat Public v v
Germany Ministry of Economic Affairs Private v v
Ministry of Interior Public v v
Greece Informatics Devel opment Agency Public v
Hungary Government Committee for IT & Public v v v v
Telecommunication
Iceland Ministry of Finance Public/Private v v
Ireland Interdepartmental Y ear 2000 Public v v
Monitoring Committee
Dept. of Enterprise, Trade & Employment Private v v

(continued next page)
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Table 2.2 National Co-ordinating Bodies (continued)

Targeted Main Emphases
Country National Co-ordinating Bodies Sector Awareness | Monitoring |Coordination| Technical
Education | Oversight | Cooperation Advice
Italy Committee "Anno 2000" planned Public/ Private v v v v
L’Autorita per I'lnformatizzazione della Public v v v v
Publicca Amministrazione
Japan Inter-Ministerial Conference on Yr 2000 Public v v
Korea Y ear 2000 Problem Council Public/Private v v
Min. of Information & Communications Public/Private v v v
Min. of Gov't Adm.& Home Affairs Public v v
Luxembourg |Interministerial group proposed, decision pending
Centre Informatique deHtat Public 4
Mexico National Commission for Conversion Public/Private v v v
Secretariat of Comptrollership and Administrative | Public v v v v
Development
Bank of Mexico Private v v v v
Business Coordinating Council/Secretariat of Private v v v v
Commerce and Industrial Promotion
Netherlands |National Millennium Platform Public/Private v v v v
Gov't Y2K Project Office Public v v v
New-Zealand | Y ear 2000 Task Force Public/Private v v
Norway Min. of Trade & Industry Public/ Private v
Action Year 2000 Unit Public/Private v
Ministry of Labour and Govt Administration Public v v
Poland Min. of Interior and Administration v v v
Co-ordinating Com. (Telecom and IT Dept.)
Portugal Intersectoral Committee for IT Public/Private v v v
(supported by Min. of Finance Informatics I nstitute)
Min. of Science & Tech. Mission Team Public v v v v
Spain Ministry of Public Administrations Public v v v v
National Commission Public/Private v v
Sweden Millennium Commission Public/Private v v
Agency for Admin. Development Public v v v v
Switzerland |Jahr 2000 Ausschuss Public v v v
Délégué An 2000 Public/Private v v v
United Year 2000 Team (Cabinet Office) Public v v
Kingdom Action 2000 Private v
United States |President's Council on Year 2000 Public/Private v v v
Conversion
128. More detailed descriptions of a few countries’ experience illustrate how such efforts are being

managed.

Australia has created a “Year 2000 National Strategy” to co-ordinate activities, raise

awareness and understanding, stimulate remedial action and facilitate contingency planning.
Operating through its Year 2000 industry programme, the National Strategy is targeted
particularly at small and medium enterprises. State and territory governments are
responsible for monitoring sectors where they have jurisdiction, such as electricity, gas
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water, sewerage, transport, health and emergency services. Within the Commonwealth,
agency chief executives are responsible for compliance, while progress is monitored through
quarterly reports by the Year 2000 Project Office within the Commonwealth Office of
Government Information Technology.

Belgium’sjoint public-private approach involves the Millennium Forum 2000 to address
problems economy-wide; and the Bureau Conseil ABC’s ADMI-2000 programme to oversee
public sector action. A January 1997 government circular required establishment of a
“Madame or Monsieur 2000” for each governmental ministry or agency, to be co-ordinated
through the ADMI-2000 programme. The Millennium Forum, whose mission is to sensitise
and advise about the Year 2000 Problem in general and to concentrate on business in
particular, has established four working groups: a group to analyse the problem and look at
embedded systems in particular; a group charged with communication and co-ordination; a
group bringing together the IT sector; and a group providing general advice. A fifth group is
planned to examine legal and liability issues.

France’sMinistry of Economy, Finance and Industry created in February, 1998 the Mission,
“Passage informatique a I'an 2000,” to more strongly mobilise action on a national level,
including regional government offices responsible for working with industry, professional
and trade associations, chambers of commerce and SMEs. The group aims to identify where
action is lacking or at greatest risk, to exchange and disseminate best practices information,
and to provide guidance on legal questions, training and remediation efforts. Meanwhile, the
Commission Marchat focuses on public sector readiness. Initially created to address
information system adaptation to the single European currency, it has broadened its scope to
include Year 2000 issues. This interministerial group of IT officials shares information
across the public sector at the central and decentralised level, and focuses particularly on
technical questions such as system configurations and interoperability of networks.

Ireland’s Interdepartmental Year 2000 Monitoring Committee, chaired by the Ministry of
Finance, monitors and oversees preparations in central government departments and offices.
An interdepartmental Special Interest Group was also established to promote awareness in
the civil servicee. Meanwhile, a Year 2000 Nationa Committee, supported by the
Department of Enterprise, Trade & Employment, chaired by the Minister for Science,
Technology and Commerce and comprising representatives of business organisations and
development agencies, hosted seven regional conferences on the issue in May and June. Its
Y2K Enterprise Awareness campaign issued brochures and guidance to over 150 000
businessesin March 1997 and again in May 1998.

Mexico launched formal conversion strategies in early 1997, co-ordinated by the central

bank (BANXICO) in the financial sector, and by the government agency for internal auditing

and administrative development (SECODAM) in the public sector. Both co-ordinating

bodies issued policy directives and implemented monitoring and oversight schemes for all

public and private financial firms, public agencies and enterprises, which include all electric

power, oil, gas and petrochemical companies and most of the country’s high-level hospitals.
In June, 1998, the President established a Year 2000 National Conversion Commission to
raise awareness and expedite action under a broader approach to complement the ongoing
responsibilities of BANXICO for the financial sector and SECODAM for the public sector.
The Commission brings together key government ministries, the National Congress, and
representatives of the private sector, academic and IT communities to promote sharing of
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experiences with the private non-financial sector, and to more strongly mobilise action in
critical interfaces. It issued brochures and guidance to 500 000 non-financial sector
enterprises and conducted a survey of 18 000 workplaces.

129. Two of the most recent high-leve initiatives to be launched are those of Italy’s “Comité Anno
2000” (Year 2000 Committee), led by the President of the Council of Ministerdapad’s"Y2K Action
Plan,” led by Prime Minister Keizo Obuchi and supported by a Y2K Advisers’ Group:

— ltaly’s Year 2000 Committee met for the first time 9 September, 1998, following a decree by
the President of the Council of Ministers, to develop a systematic and global approach to the
problem, including a timetable for implementing and monitoring of remediation actions.
The Committee will also consider whether to adopt specific initiatives, including regulatory
action, to accelerate preparations. Action will address the public and private sectors,
including the banking and financial system, small and medium enterprises, and a special
focus on public utilities. The committee includes representatives of government; the Bank of
Italy; Association of Italian Industridists; Italian Banking Association; and Trade and
Commerce Associations. Prior to formation of the Committee, the Ministry of Industry led
economy-wide examination of the problem, while the Authority for IT in Public
Administration (AlIPA) has been monitoring public sector preparations. AlPA is now in the
process of selecting an external auditor to carry out a risk assessment of public sector
compliance.

— Japan’s “Y2K Action Plan”, announced by the Prime Minister on 11 September, sets out a
timetable and planning for national/local government and the private sector to conduct
extensive testing and to set up contingency plans. The Plan builds upon previous work
carried out by an Interministerial Conference on Year 2000, a working group of IT officials
who meet regularly to share information and co-ordinate Year 2000-related actions. This
group reports to the inter-ministerial Advanced Information and Telecommunication Society
Promotion Headquarters, which is politically accountable for government IT-related action.
Based on the new Action Plan, ministries and agencies will urge the finance, energy,
telecommunications, transportation and medical care sectors, deemed crucial to society’s
functioning, to report quarterly on progress, and to make the results available to the public.
Ministries and agencies will also develop quarterly progress reports on all sectors
encompassing government and industry and make them available to the public. The Prime
Minister's 11 September announcement also marked the establishment of a high-level Y2K
Advisers’ Group, made up of private sector leaders and government Vice Ministers, also
reporting to the Advanced Information and Telecommunication Society Promotion
Headquarters on appropriate responses to the Y2K problem.

130. International Co-ordination. Because national governments and national economies are
dependent on the support of services with infrastructures and supply chains that span beyond national
borders, such as electricity, telecommunications, transport and financial services, international
co-ordination is an essential component of Year 2000 preparations. Within governments, ministries of
foreign affairs are most often designated to co-ordinate and oversee international efforts, with national
Year 2000 co-ordinating bodies also sometimes taking on this role.

131. However, cross-border issues are so complex and wide-ranging that it is often necessary for
ministries or departments responsible for particular sectors to also become involved at the international
level. For examplelreland notes that it is particularly active on a sectoral level in addressing cross-
border co-ordination in such areas as aviation, telecom, gas, transport and electricity. Javduils
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Ministry of Foreign Affairs handles most international contact, its Ministry of Finance is involved in
international co-ordination issues involving the financial sector, through the Joint Y ear 2000 Council and
Bank of International Settlements. International co-ordinating groups such as these have sprung up in
most sectors where cross-border issues are of particular importance. These sectoral initiatives are
discussed in greater detail in Part | of this report.

132. Canada, United Kingdom and United Sates appear to be giving particularly strong emphasis to
preparations at an international level through surveys of other countries’ readiness conducted by their
foreign embassies, andK and US contributions to the World Bank’s infoDev fund to subsidise
developing countries’ efforts to address the Year 2000 problemUKhehich used its presidency of the

EU and G8 earlier this year to promote awareness of the problem, has an ongoing international Year 2000
programme, overseen by the Ministerial Committee which looks at all Y2K activities, and an inter-
departmental committee of officials working to ensure that all aspects of the problem are considered.

Public Management Approachesto Effective Implementation

133. Behind the proclamations and urgent calls for action lies the unglamorous but challenging task
of actually reviewing and preparing the government’s computer networks and other operating systems
with embedded chips for the Year 2000. Problems are likely to arise with growing frequency by the

beginning of 1999, when many systems that look forward a year will begin encountering problems. So
little time is left and so much remains to do (re-programming of computer codes and testing of systems
are especially time-consuming) that prioritisation focusing on mission-critical systems is essential.

134. Part of the challenge is technical in nature, and this section does not attempt to address these
guestions, such as how to test systems and embedded chips, as other reports are available on these subjects
from Web sites and sources with greater technical expertise than the OECD brings to thée®subject.
However, the report does seek to shed light on some of the key public management issues involved, and
on how OECD countries are addressing them. These include the kinds of reporting systems or other
incentives governments establish to ensure progress; budgeting and human resource policies and
approaches to ensure adequate resources; regulatory strategies to either spur action or eliminate barriers to
achieving compliance; and contingency planning to address unforeseen or worst-case scenarios.

Reporting on preparations and compliance

135. All but a few countries responding to the OECD questionnaire said they had established systems
of reporting on readiness from the various departments involved in reviewing and testing their systems
(Austria, Czech Republic, Germany, Hungary and Poland were the exceptions). Most required regular
reporting in the range of every two to six monti@anada andKorea indicated recent moves to monthly
reporting. However, many governments do not make results public, and details of results were not readily
available in many cases. Selected re8ylighere available, are provided below in Table 2.3.

23. For example, see “Testing for Year 2000 Readiness” from the Joint Year 2000 Council; “Year 2000
Computing Crisis: A Testing Guide” from the U.S. General Accounting Office; anIkh€CTA Web pages on
embedded systems (http://www.ccta.gov.uk/mill/embed.htm).

24, These selected examples do not include all countries’ publicly reported results. Results provided here were
either summarised in government responses to the OECD questionnaire, or obtained via the World Wide Web, while
others were more difficult to access or report upon due to language barriers.
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Table 2.3 Resultsof selected OECD Member country reporting on Y 2K preparations

Country Reporting Results
Date
Australia Jul. 1998 Percentages of government business critical systems that have been repaired and
are being tested or fully back on line by sector:
*  60% underlying delivery of health & national safety services,
*  48%in socia welfare and employment;
*  33% in revenue collection;
*  40% in national security, excluding defence;
*  34% of business critical functionsin defence.
¢ From 15% to 30% of systems & functions have completed testing and are fully
compliant in these categories.
Belgium 31 Aug. 1998 e 190 full-time personnel working on problem (of 260 planned).
(Admi-2000) »  39.5% of the work has been undertaken in survey of 41 public agencies.
» Zingtitutionsindicated their systems are ready;
e 16 completed from 40% to more than 80% of work, 11 between 20% & 40%;
* 11 have completed less than 20% of preparations & 2 have yet to begin.
Canada Jul. 1998 *  70% of businesses are taking action;
(National o 94% of medium-sized & large firms are now taking action;
Statistics) *  Per cent of firmstaking formal action has doubled from 9 % to 18%;
*  Per cent of large firms taking formal approach has grown from 48% to 67%;
* Close to 1/3 of Canadian businesses indicated that their systems were ready
which represents 19% of the survey population employment.
Denmark Apr. 1998 *  All ministries have established a Y ear 2000 project organisation;
*  Work on most vital systems has long been started & are expected ready within
planned schedule;
* No reporting has been received indicating special budget consequences;
e Tasks will be managed by changing the order of priority within the existing
budget.
Finland Mar. 1998 *  Min. of Finance survey of 123 agencies found 3% ready;
*  34% had completed study; 9% had completed a plan; and 27% reported work
in progress,
»  26% reported had done nothing.
Greece Jan./Feb. 1998 | »  229% of 128 public sector organisations reported being Y ear 2000 compliant;

*  19% reported developing new, integrated 2000-compliant information systems
to replace older systems during 1999.

*  54% had conducted a full primary investigation, 34% partial; and 12% no
investigation.
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Table 2.3. Resultsof selected OECD Member country reporting on Y2K preparations (continued)

Country Reporting Results
Date
Japan Dec. 1997 40% of 395 priority systems at the central government level were ready, with
remainder scheduled to be so by end of 1999;
85% of action on information systems at the prefectural level was concluded or
underway;
One-third of action was concluded or underway for municipal-level IS.
2.3-3.0 million person-months of labour will be needed to address the problem
economy-wide, according to Japan Information Service Industry Association
survey in Feb. 1998.
Mexico August, 1998 77 of 263 public sector entities (29%) have completed conversion projects;
49% of work completed as of August; 78% completion expected by end 1998;
2 423 mission-critical systems have been identified in the public sector and are
subject to permanent supervision by SECODAM; dl public agencies have
completed inventories of embedded devices; 7 335 people are directly involved
in conversion.
Netherlands | Apr. 1998 99% of objects within the public sector with a possible millennium problem
(Ministry  of have been identified;
Interior 71% completed impact analysis,
survey) 25% of vital objects identified as having a problem, and the process of solving
these problems had begun on 68% of these;
(National Feb. 98 97% of al organisations were aware of the problem;
Millenium 68% had started a millennium project; small & medium-sized enterprises &
Platform) some sectors (parts of local government and transport) need additional
attention.
Norway First quarter Growing awareness within government, with larger entities best prepared;
of 1998 About 1/3 of agencies have established aY 2K project;
Thereisinsufficient risk analysis & contingency plans & considerable need for
external resources reported.
Spain Mar. 31, 1998 88% of state agencies completed inventories of their systems;
80% completed adiagnosis;
62% prepared impact analyses,
44% started conversion projects;
43% completed planning of repairs;
32% initiated testing procedures,
Results are not yet available from the quarterly update of 15 July, 1998.
Sweden Jun. 1998 18% of central government agency systems are reported Y ear 2000-ready.

13 agencies designated as "red-light”, or due for special attention because they
were lagging behind average;

40 designated as "yellow-light", signifying no cause for special attention;

1 received a"green-light" signifying all mission-critical systems were sound.
10% of Swedish municipalities had yet to begin work, according to an
Association of Local Authorities survey of 288 municipalities;

25% of local authorities had not yet begun addressing embedded systems.
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Table 2.3. Resultsof selected OECD Member country reporting on Y2K preparations (continued)

Country Reporting Results
Date
Switzerland | Jun. 1998 External audit found great variances among departments at this stage of the
project.
50% of government IT systems have been partly or fully tested;
About 20% of IT systemswill be shut down or replaced.
United 9 Sept. 1998 20% of central government and key areas more than 90% through correction
Kingdom phase;
50% more than 50% through correction phase;
Most on track to complete work on critical systems by target date of Jan. 1999;
Work on embedded and tel ecommunications systems less advanced.
United States | 15 Aug. 1998 50% of the 7,343 mission-critical systemsidentified are now compliant;
(Office of 40% are being repaired;
Management 9% are being replaced;
and Budget) 1% are being retired.
» Severa Cabinet agencies (Defense, Education, Energy, Health and Human
Services, Transportation & the State Department) were classified in a bottom
tier -- “insufficient evidence of adequate progress” to meet the 31 March, 1999
goal for full compliance.

136. The results above suggest that countries certainly are making progress, but that they have along
way to go; every country reporting results has the majority of work still ahead of them.

137. The US provides a specia case because the quarterly results reported to OMB are also used by

the House Sub-Committee on Government Management, Information and Technology of the U.S. House

of Representatives to develop agency “report cards” ranging from “A” to “F,” including failing grades for

six agencies. Though grades were based primarily on estimated completion dates for compliance of
mission critical systems, they were also adjusted based on a review of where agencies stood in developing
contingency plans, inventorying telecommunications systems, testing embedded systems, and
inventorying and planning for external data exchange. The “report cards” ended up drawing greater
attention from the media and criticism of government preparations than the original OMB announcement
of results.

138. Such experience suggests that publication of results can and has been used to criticise
government efforts, but that public scrutiny and heightened accountability has also served as a motivating
force for action within both the public and private sectors, and has enhanced government credibility and
support as progress has become evident over time.

139. Some countries warn against the establishment of comprehensive reporting systems requiring
excessive detail on how every agency and business is addressing the problem. They suggest that
assessment of private sector preparations in particular should be targeted to priority sectors, and random
sampling should be considered to minimize information-collection burdens. As a general rule for both the
public and private sector, excessively detailed information and frequent reporting requirements can
diminish the reliability of the results, and risk a shift in resources from compliance to reporting efforts.
On the other hand, some information-gathering is necessary in order for governments to be able to assess
progress, vulnerabilities and priorities for further action.
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Budgeting and human resource strategies

140. As noted in paragraph 86, many governments have had difficulty developing good estimates of

the cost of addressing the Y ear 2000 problem (see Table 1.6, Part I). Thisisin part because most countries

have adopted the general policy that agencies are responsible for addressing the problem within their

existing budgets, diverting funds from other projects if necessary. An argument can be made for this
approach, given that most government agencies have IT departments whose personnel can devote their

time to Year 2000 remediation as a priority over development of new systems. Within the context of

some “central” oversight to facilitate sharing of information, expertise and best practices across agencies
and ensuring interoperability for exchange of data, agencies generally should be able to prioritise to meet
their own budget needs.

141. From a strategic point of view, however, an argument could also be made that the government
has an obligation to ensure that adequate funding and effort is under way, particularly in priority sectors.
Some governments have opted for this approach, setting aside extra fundisty@sa has done, “as a

seed fund to encourage and accelerate existing remediation efforts in highly technically dependent
agencies with mission critical system#bout half of responding countries suggested that they have
developed budgeting policies specifically addressing Year 2000 preparations, usually involving diversion
of funding from other purposes. A few cite policies of specifically setting aside supplementary public
sector fundingAustralia, Ireland, Japan, Korea, and theNetherlands).

142. Canada, Netherlands, Sweden and theU.S have suggested they could withhold portions of IT
funding if agencies are not making sufficient progress. Ulsehas also suggested it will reserve part of
its fiscal year 1999 emergency funding for Year 2000 problems in the event that this is needed.

143. Some countries also cite concerns about a skills shortage and their ability to retain qualified
expertise as consulting and IT sector wages rise in response to increased demand. In response to these
concerns, Netherlands’ Millennium Platform brought together the government, the IT sector, the
temporary staff sector, training institutions and the national employment organisation to sign a national

charter to jointly tackle the problem. The policy aims to mobilise 10 000 people from such targeted areas

as pensioners, people in early retirement and on reduced pay schemes, unemployed people and students.
Government has sought to spur recruitment by removing legal obstacles that would otherwise require
individuals on pensions or reduced pay schemes to give up their entitlements by attending training or

accepting temporary employment. The IT industry has agreed to provide experienced supervision to the

new recruits. Canadas recruitment initiatives include development of immigration measures to simplify
and accelerate entry of temporary workers in high-skilled occupationsUKhieas allocated £ 30M
(US$50 million) to give SMEs £ 1 300 (US$2 333) towards training of 20 000 staff to assess and rectify
date change-related problems, and accredited training programmes are now under way.S The
aiming to bring retired programmers back into the work force with the help of the non-profit American
Association of Retired Persons, and expansion of the Department of Labor’s national job bank to include a
separate Year 2000 employment data base.

Regulatory strategies

144, Whether a government issues special “Year 2000” regulations or directives often depends upon
its administrative culture and the degree to which it relies upon such regulations or directives to ensure
implementation of overall planning. For exammelgium, Denmark, Hungary, Korea, Portugal, Spain,

Swveden and theU.S have all issued general policy directives detailing how the problem should be
addressed government-wide. However, over half of responding countries said they had not established
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regulations to specifically address Year 2000 preparations. “Additional regulation has not been
considered necessary for this problem,” ti€ noted. “Its solution depends on co-operation between
individuals, companies and organisations.”

145. A few countries have been particularly active in considering special Year 2000-related
requirements:

— Denmark has issued a note in co-operation with the Association of State-Authorised Public
Accountants and the Association of Registered Public Accountants requiring auditors to
review business’ “Year 2000 status.” As part of their annual review of business’
presentation of accounts, they are required to assess the future prospects of the business and
to point out any problems they encounter to the managenizarimark also has issued a
directive based on a paragraph in the budget specifying duties of reporting on Year 2000
plans and actions within all government-financed organisations.

— Korea's government will be required to purchase only products that are “Year 2000-
compliant” beginning in the second half of 1998. Soon, enterprises will be obligated to
certify that their products are “Year 2000-compliant” regardless of whether the government
is purchasing them. The Administrative Co-ordination Office has issued “executive
directions” to all government agencies, and is expecting enactment of a “related law” by
September 1998.

— Netherlands’Cabinet approved a “Millennium Review of New Legislation” in December,
1997 which states that each minister has the obligation to verify that the effects of new
legislation will not adversely affect efforts to address the Year 2000 problem. If these
effects exist, a delay in the legislation or its operational effects should be considered. The
“millennium review” has already resulted in the delay of some non-essential legislation in
the area of social security.

— Spain’s accounting and auditing agency, the Instituto de Contabilidad y Auditoria de
Cuentas(ICAC), operating under the Ministry of Finance, has begun requiring review of
firms’ information on Y2K expenditures and activities, and inclusion of this information in
annual reports. The professional sector has also established an “Audit Technical Standard”
outlining Y2K reporting requirements relating to public reporting requirements of the ICAC.

— TheU.S Securities and Exchange Commission has announced a moratorium on the issuance
of new Commission rules that require major reprogramming of computer systems by
SEC-regulated entities between 1 June 1999 and 31 March 2000, in an effort to preserve
programming resources for Y2K-related work.

146. Denmark, Netherlands and Sweden have supplemented their initiatives through voluntary
approaches involving the IT sector’'s development of self-certification schemes. The aim is to provide
buyers with a guarantee that the product is “millennium-proof’ by giving them a written statement under
which conditions the product has no millennium problem. There are limits, however, to such assurances,
given that products may not achieve the same results when used in association with differing systems,
software and operating conditions.
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Information disclosure and liability issues

147. Concerns are frequently raised that information disclosure in both the public and private sectors

is less than complete. In the private sector, this may be due in part to business fears that they will be

legally liable if they give incorrect information or revea that they were aware of non-compliance and
subsequently did not exert due diligence to address the problem. Ancther reason affecting both public and

private sectors may be the natural reluctance of any organisation of front-line workers to report adverse
information to senior managers. One consultant on year 2000 problems noted that his experience was that

the higher one goes in an organisation, the better off they say that they are doing. Most people are
optimists who think that somehow they will meet any challenge they are presented with or, at least, don’t
want to admit to people that they cannot. Also, companies and countries are generally reluctant to admit
publicly that they won't be able to meet their obligations, either because of concerns about the impact on
the market value of their stock or the political ramifications of admitting failure.

148. Changes in law or how it is interpreted could address part of the problem. On the other hand,
some concerns have been raised that relaxation of liability for product compliance could risk undermining
incentives for companies to address the problem.Urited Sates in July proposed “Good Samaritan”
legislation seeking to ensure that businesses that share information about the Year 2000 problem cannot
be held liable if it is inaccurate. The law is being sought to encourage businesses that have difficulties
with compliance of their systems or products, as well as experience with fixing or testing systems or
products, to share this information, rather than keeping it secret to minimise risk of legal liability for Year
2000 failures. Th&).S. Department of Justice in a letter opinion stated that competitors who merely share
information about the Y2K problem are not in violation of antitrust laws.

149. TheUK'’s government-sponsored Action 2000 organisation promotes a voluntary, formal pledge

to tackle the Millennium Bug. “Pledge 2000” commits companies to share information and help other
firms in their supply chains by helping users of products and services to overcome their Bug problems and
giving them access to compliance information; and to solve the problem rather than resort to legal action
where possible.

150. The US Securities and Exchange Commission (SEC) amendsdffittegal Bulletin No. 5

(CF/IM) in January 1998 to impose new Y2K-related disclosure requirements. It concluded that “if the
Year 2000 issues are determined to be material, without regard to countervailing circumstances, the nature
and potential impact of the Year 2000 issues as well as the countervailing circumstances should be
disclosed” (SEC, 1998”. In particular the following topics should be addressed in a “reasonably
specific and meaningful” way:

— the company’s general plans to address the Year 2000 issues relating to its business, its
operations (including operating systems) and, if material, its relationships with customers,
suppliers, and other constituents; and its timetable for carrying out those plans;

— and the total dollar amount that the company estimates will be spent to remediate its Year
2000 issues, if such amount is expected to be material to the company’s business, operations
or financial condition, and any material impact these expenditures are expected to have on a
company'’s results of operations, liquidity and capital resources.

25, In general, “material” information encompasses information regarding any event which could alter a
corporation’s revenues, assets, or profits by 5 per cent or more.
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151. The SEC has recently extended these requirements to investment advisers, investment
companies, and municipal securities issuers (SEC, 1998b). Other stock exchanges such as the Australian
Stock Exchange (ASX) and the New Zealand Stock Exchange (NZSE) have recently launched similar
initiatives requiring listed firmsto disclose Y 2K activities and anticipated costs.

Contingency planning

152. Given the potential for “optimistic” reporting of preparedness and the difficulty of ensuring that
their own systems are “Millennium bug-proof,” preparation of contingency planning should be a critical
component of every agency’s preparations. Regardless of how well national governments prepare to
ensure that their own operations are Year 2000 compliant, they also will remain dependent on electricity,
telephone systems, transportation and supply systems to continue functioning beyond the Year 2000.
Detailed and reliable assessments over the next 12 months will allow governments to more effectively
plan for likely disruptions and appropriate deployment of resources in advance of 1 January 2000.

153. Contingency planning involves a disciplined investigation into all aspects of an agency’s
activities to locate those functions where significant risk exists that could immobilise the agency’s ability
to function. By identifying and assessing where its greatest risks exist, and developing plans for how they
can continue to undertake mission-critical activities even in the face of particular system failures, agencies
can be better prepared to address Year 2000 problems as théy arise.

154, Contingency planning for a government agency -- or a company -- should address two levels.
The first level covers the possibility that an entity’s own systems may not work, even if they are deemed
to be compliant. The second level is planning for the failure of the systems of others, whether they be data
exchange partners or the providers of basic servicesUniled Sates, for example, reports that agencies

are concerned about, and therefore planning for, the possible failure of state systems where the states
actually run programmes funded by the federal government. They are also planning for possible power or
telecommunications failures on a regional or local basis, to the extent that they can limit the focus on the
basis of sound assessment information.

155. About half of Member governments had already begun contingency planning, while some others
indicated plans to do so by late 1998 or early 1999. Given the potential for many systems to break down
or malfunction well before 2000, as they begin looking one year or more ahead, governments take
significant risks by leaving contingency planning to the last minute.

26. For more information on contingency planning, see, for example, “Year 2000 Computing Crisis: Business
Continuity and Contingency Planning,” from the U.S General Accounting Office
(http://Iwww.gao.gov/special.pubs/bcpguide.pdf);
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CONCLUSIONS AND ONGOING CONCERNS

156. A review of experience within OECD countries, reports on various aspects of the issues, and the
recommendations of a number of international organisations and associations (see Annex D), suggests a
growing consensus for action to address the Year 2000 problem. A description of the OECD’s own
internal Year 2000 initiative also provides an example of an overall organisational approach to the
problem (Annex E). While not every country is lagging in the areas highlighted below, there is reason for
concern in many countries, and a need for sustained action in the following areas:

Strengthen therole of governments

1)

2)

3)

Governments need to accelerate their own preparations. Even governments that are often

cited as world leaders in addressing the Year 2000 problem generally indicade |dast

half of the required work to achieve public sector compliance remains. This is particularly
worrisome in light of many experts’ view that systems ideally should be ready by the end of
1998, in order to avoid early manifestations of the Year 2000 problem in 1999. While work
in most OECD countries is well under way, testing, the most resource-intensive and time-
consuming phase of preparations, is only just beginning in many government agencies.
Unable to complete all of the necessary preparations, governments are having to target
mission-critical systems, leaving a large amount of work involving less critical systems for
after the century date change.

Governments have an important leadership role to play in promoting economy-wide
preparedness. While ultimately every agency and business must take responsibility for its
own preparations, governments can and must help to ensure that their economies are
prepared for the Year 2000, whether through policy actions, co-operative problem-solving
with the private sector, or the more common emphasis on awareness-raising and information
provision. Because the Year 2000 problem affects virtually every sector of society and
because so many interdependencies exist, government action to promote overall readiness is
commonly accepted and broadly supported both within the public and private sectors. Many
governments are paying particular attention to the energy sector, utilities such as electric
companies, telecommunication companies and water suppliers, the financial sector,
transportation, and health as critical underpinnings to the economy and well-being of
citizens.

Further scope exists for policy action to support Year 2000 readiness. A number of
countries, includingAustralia, Canada, Denmark, Japan, Korea, Netherlands, Spain,

Sweden, UK andUS, have proposed or adopted proactive policy or regulatory initiatives to
support private sector readiness. These have included tax breaks and/or loan programmes
for small businesses, training or other policies to encourage expansion of the Year 2000
specialist labour pool, and policies to promote information disclosure. While it is too early

to judge how effective such policies will turn out to be, governments should assess such
potential solutions in their own national contexts to determine whether further policy action
may be appropriate.
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Enhance awar eness

4) Awareness and educational efforts are required to over come incomplete under standing
of the problem. This study found that lack of awareness and misconceptions about the
problem continue in some governments, including many smaller government agencies, as
well as within the private sector, with SMEs and the health sector identified as particular
areas of concern. National and international initiatives can help improve understanding,
including efforts by such organisations as the OECD, United Nations, World Bank,
European Commission and many others on the sectoral level. As one element of such
efforts, the OECD plans to quickly develop and disseminate a manual highlighting major
risk factors for SMEs and how to address them, drawing upon international promising
practice.

5) Regular public disclosure of government and industry assessments of readiness will
help motivate action. They can also help to build public confidence that remedial action is
going forward. However, governments should also be careful to balance the need for
information to assess the state of preparedness, versus the additional information-collection
burdens that such reporting requirements impose.

6) Greater focus is needed on embedded systems. The Year 2000 problem is often
misperceived as merely affecting computer systems. However, embedded systems or chips
are also vulnerable to Year 2000 malfunctions, and are built into most modern electronic
equipment. This includes a range of plant, equipment and appliances such as elevators,
heating controls, medical equipment, traffic lights, telephone exchanges, cars, trucks, buses,
aircraft, navigation equipment, water pumps, engines, automatic doors, security systems,
cash tills, and many home appliances. Estimates of the percentage of chips that may fail
vary widely, with most commonly cited estimates suggesting failure rates in the 1-3% range,
a significant risk for the 25 billion estimated chips in circulation worldwide. Unlike with
computer software, which can be reprogrammed, faulty embedded chips generally need to be
replaced. Testing also poses greater challenges for embedded systems than for computers
due to difficulties involved in adjusting the internal calendars within these devices.
Preventing problems involves painstaking inventorying of electronic equipment and
contacting of suppliers to obtain information on their Y ear 2000 compliance. Contingency
planning should also address the possibility that vendors’ assurances may be incorrect.

7) Regional and local governments should be just as concerned. Just as small and medium
enterprises tend to lag behind larger companies in their preparations, evidence suggests that
local governments often lag behind national governments in preparing for the millennium
date change. In most cases, national governments have little leverage to ensure local
government compliance, though often achievement of national policy involves extensive
co-operation and exchange of data across levels of government. But countries can
specifically target regional and local government awareness as part of their national
campaigns.

Galvanise the action of public authorities

8) Y2K requireshigh-level managerial attention and a central strategic capacity. Whether
governments create separate co-ordinating institutions or assign this responsibility to an
existing central management agency, some central capacity for assessing and managing the
problem is desirable. The interdependence of many government information systems makes
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this particularly important. Though devolved responsibility is well recognised as an
effective management approach, an appropriate balance also should be sought between
individual responsibility and the capacity to ensure an overall strategic direction and focus
on vulnerable and high-priority areas. Central management agencies or specially-created
bodies thus have a role to play in reviewing readiness, promoting co-operation and
exchanging information, particularly regarding data exchange and necessary testing
involving multiple actors.

9) Risk assessment and contingency planning are an essential part of preparations.
Regardless of how well national governments prepare to ensure that their own operations are
Year 2000 compliant, they will remain dependent on electricity, telephone systems,
transportation and supply systems to continue functioning beyond the Y ear 2000. For these
reasons, as well as the virtual impossibility of ensuring that their own systems are
“Millennium bug-proof,” preparation of risk assessments and contingency plans should be
part of every agency’s preparations. Risk assessments are necessary in their own right to
determine where greatest vulnerabilities lie and to help prioritise remediation efforts.
Contingency plans should take these findings into account in determining how best to
continue mission-critical functions in the event of possible system failures. Given the
potential for many systems to break down or malfunction well before 2000, governments
take significant risks by leaving contingency planning to the end.

Extend international co-operation

10) Increased cross-border testing and international co-operation is needed. Transport,
telecommunications, international financial transactions, energy provision and many other
activities depend upon cross-border interconnections that could be vulnerable to Year 2000
breakdowns. While there is at least some awareness and institutional capacity to address the
problem in most OECD countries, vulnerabilities could also arise to the extent that OECD
economies interact with developing countries: unofficial reports gathered by the World Bank
from its resident missions indicated that a minimum of 29 developing nations
(approximately 20 per cent) had national Year 2000 programmes in place as of July, 1998.
This OECD report, including the discussion of international initiatives in sensitive sectors as
described in Part | and the list of Web sites and government contacts in Annexes A and B,
aims to increase awareness and encourage greater international contact and cross-border
testing.
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ANNEX A:

NATIONAL AND INTERNATIONAL GOVERNMENTAL WEB SITESON THE YEAR 2000

PROBLEM

These sites and an up-to-date list of other related Y ear 2000 sites may be found on the OECD Y ear 2000 links web page
(http://www.oecd.org/dsti/sti/index.htm).

Country Name of Site Web Site
AUSTRALIA |Autralian Gov't Office of Gov't Information Technol ogy http://www.ogit.gov.au/year2000/yr2000.html
NSW Gov't Y ear 2000 Home page http://www.y2k.gov.au/html/links.html
AUSTRIA Austrian Institut for Economic Promotion http://www.wifi.at/tub/2000
Federal Chamber of Commerce
BELGIUM Millennium Forum 2000 -Federal Gov't Forum (French) http://www.y2000.fgov.be/index.htm
CANADA Canadian Federal Gov't Y ear 2000 Information Site http://www.info2000.gc.ca
SOS 2000-Ministry of Industry http://strategis.ic.gc.calyear2000
DENMARK  |Year 2000-Ministry of Research & IT http://www.fsk.dk
EC Y ear 2000 & the EURO http://www.ispo.cec.be/y2keuro/
FRANCE Ministere de I'Economie, des Finances et de I'Industrie (French) http://www.indostvidr/
GERMANY |Federal Ministry of Economics informs about the http://www.bmwd2000.de
Development of Information Society
Das Jahr 2000 Problem-German Federal Ministry of http://www.iid.de/jahr2000
Education, Science, Research & Tech (German/English)
Koordinieurungs-und Beratungsstelle http://www.Kinstd.de
HUNGARY Informatikai Tarcakozi Bizottsag (Hungarian) http://www.itb.hu/
ICELAND 1999/2000- Skyrr http://iwww.skyrr.isBR0/
IRELAND Y2K and the Irish Civil Service-Dept. of Finance http://www.irlgov.ie/finance/y2k2.htm
Year 2000 Computer Problems - Department of Enterprise, /finttyw .irlgov.ie/entemp/year2000.htm
Trade & Employment
ITALY Autorita Per L'Informatica nella Publicca http://www.aipa.it/attivitatz2000[11/index.asp
Amministrazione (Italian)
Segreteria Tecnica del Ministro (Italian) http://www.minindustria.it/Gabinetto/Seg_Tecn/
Inf2000.htm
JAPAN Initiatives of the Japanese Prime Minister (in english) http://www .kantei.go.jp
The measure of Y2K problem in info-communications (in Jap.) http://www.mpt.go.jp/whatsnew/y2000/index.html
KOREA Y2k Focus Bulletin-Korea National Computerization Ag. http://ly2000.nca.or.kr/ENG_DIR/intro.htm

(Continued next page)
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Country Name of Site Web Site
MEXICO Proyecto Ano 2000- Secretaria de Contraloriay Desarrollo http://www.secodam.gob.mx/proy2000/
Administrativo (Spanish)
Comision Naciona parala Conversion Informatica (Spanish) http://pdi.inegi.gob.mx/2000/
Ano 2000 - Poalitica Informatica Nacional (Spanish)
Y ear 2000- Banco de Mexico (Spanish) http://www.banxico.org.mx
National Institute of Statistics, Geography and Informatics (Sp.) http://www.inegi.gob.mex
Ministry of the Comptroller General and Admin. Devt (Sp.) http://www.secodam.gob.mx
Ministry of Trade and Industrial Development (Spanish) http://www.secofi-siem.gob.mx
Mexican Association of the Information Technology Industry http://www.amiti2000.0rg.mx
NETHER. Projectbureau Millennium Overheid (Dutch) http://www.pmo.nl
Millennium Platform http://www.mp2000.nl/millen/Millen.nsf/
NEW-ZLND. |Y2K Task Force- Task Force Secretariat http://www.y2k.govt.nz/
Government Administration Committee "Y 2K Inquiry" http://www.year2000.co.nz/y2kgov07.htm
NORWAY Ar 2000-Direktoratet for Forvatningsutvikling (Norwegian) http://www.sol .no/statskonsul t/aktuel t/historie/
ar2000dp.htm
Ar 2000 problemet i staten- Arbeids:og Adm.- Dept. ( Nor. ) http://www.odin.dep.no/aad/publ/aar2000/index.html
Akson 2000 (Norwegian) http://www.aks on2000.org
PORTUGAL |Ministry of Science & Technology (Portuguese) http://www.missao-si.mct.pt/P2000/first.html
Instituto de Informatica (Portuguese) http://www.inst-informatica.pt/
Ano em 2000 Portuga (Portuguese) http://www.EUnet.pt/ano2000/
SPAIN Map (Ministerio de Administraciones Publicas) 2000 (Spanish) http://www.map.es/csi/2000.htm
SWEDEN Swedish Agency for Administrative Developments http://www.statskontoret.se/2000/indexe.htm
(Statskontoret ) Information Systems Y ear 2000 (Swedish)
The Millenium Commission http://www.2000-del egation.gov.se/english/index.htm
SWITZERL. |Y2000 Delegate Millenium Site http://www.millenium.ch
Federal Department of Finance Y 2000 Site http://www.efd.admin.ch/aktuel/2000/ausschuss.htm
UNITED Cabinet Office Y ear 2000 Team http://www.open.gov.uk/year2000
KINGDOM |Action 2000 http://www.bug2000.co.uk/index2.shtml
Ministry of Defense- Y ear 2000 Date Change http://www.mod.uk/dgics/dcsa web/psg_web/
modyear.htm
Millennium Bomb-UK Central Computer & http://www.ccta.gov.uk/mill/cct.gui.htm
Telecommunications Agency/Gov't Info Service http://www.open.gov.uk/mill/mbhome.htm
Millennium Software Bomb-Society of IT Management http://www.socitm.gov.uk/socy2000.htm
Y 2K Status Reports http://www.open.gov.uk/year2000
House of Commons Science & Technology-2nd Report http://www.parliament.the-stati onery-office.co.uk/pa/
cm199798/cmsel ect/cmsctech/342ii/st0202.htm
UNITED President’s Council on Y ear 2000 Conversion http://www.y2k.gov/javalindex.htm
STATES |US Federal Government Gateway for Y ear 2000 Info http://www.itpolicy.gsa.gov/mks/yr2000/y2khome.htm

ClO Gov't Research Center

http://www.cio.com/forums/government/yr2k.html

Federal Financial Institutions Examination Council

http://www ffiec.gov/y2k/
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International Organisations & Associations

Web Site

Bank for International Settlements (BIS)

http://www.bis.org/ongoing/index.htm

G-8 Government-On-Line (GOL) Y ear 2000
Internationa Information Directory

http://www.itpolicy.gsa.gov/mks/yr2000/g7yr2000.htm

Global 2000 Co-ordinating Group

http://www.global 2k.com/

Global Millennium Foundation

http://www.global mf.org/

International Air Transport Association (IATA)

http://144.194.16.11/y 2k/Index.htm

International Chamber of Commerce (ICC)

http://www.iccwbo.org/Commissions/Financial _
servicesNote_Millennium_bug_alert.htm

International Council for Information Technology in
Government Administration (ICA)

http://www.ica.ogit.gov.au/

International Labour Office (ILO)

http://www.ilo.org/public/english/20gb/docs/gh271/
pfa-7-7.htm

International Organisation of Securities Commission

http://www.iosco.org/year_2000.html

International Press Telecommunications Council (IPTC)

http://lwww.xe.net/iptc/iptc2000.htm

International Telecommunication Union (ITU)

http://lwww.itu.int/y2k/

International Y 2K Virtual Conference

http://www.itpolicy.gsa.gov/mks/yr2000/g7conf.htm

OECD Y 2K linkd PUMA
/ DSTI

http://www.oecd.org/puma/gvrnance/it/index.htm
http://www.oecd.org/dsti/sti/

UN Information Technology Section

http://www.un.org/members/yr2000/yr2000.htm

UNDP Info 21- The Year 2000

http://www.undp.org/undp/info21/new/n-y-disc.html

World Bank Group : Y ear 2000 Information Pages

http://www.worl dbank.org/y2k/index.htm

World Customs Organisation (WCO)

http://www.wcoomd.org/frmpublic.htm

World Infor