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-2 Editorial. Techhologv and productivity growth debates

lnformation and Communication Technology

q Health -Care in the information Soclety: Drlvers and Barrlers

ICTs have the potent|al to enhance health and social. care services in Furope in terms of both
efficiency and reach. Important aspects which are critical for their deployment mclude organ-
izational changes, as well as financial and economic considerations.

Transport

11 Blofuel Productlon Potential of EU- Candldate countries

Utilizing the agricultural potential of the EU-Candidate Countries for biofuel production is
sometimes seen as a way of meeting the EC’s targets for energy diversification. However, the

‘biofuel production potential of the Candidate Countries is-unlikely to be able to solve the

EU’s energy dependence alone.

Innovation and Technology Policy

18

W

¥

Enhancing Small Business Innovatlon in Europe: The Experlence of the
US SBIR Program

Small businesses can play a key role in brmglng the fruits of research to the marketplace.
However, they often find it difficult to obtain adequate financing at their early development
stage. The SBIR program of the United States is an example of a policy measure that speci-
fically addresses the funding needé of new innovative firms. '

Energy

SR

Evaluation of Renewable Energy sources under Uncertainty
Operators in  the deregulated EU electricity market need to take a flexible approach in order
to mieet future increases in electricity demand. New methods of investment appraisal that are

able to respond to unanticipated market developments may be better suited to this context.

Jnformatmn and Communication Technology

36

g

Geographic Information Science In Planning and Forecastlng

By facilitating the mapping and spatial analysis of geographical features and events by mining
new information from existing data Geographlc Information Systems (GIS) can pfay an increa-
smgly important role in decision-making, particularly in relation to sustainable development.
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computer-using industries such as finance, insuran-

ce and real estate did not witness high TFP growth.

Explaining the disparity between high invest-
ment in technology -and productivity impact in
computer-using industries is not-only an important
task for analysts but élso for market participants. It
can be argued-that it was only a matter of time

before malaise would set in fed by the non-realized |

“gains in productivity, hoped for by those who in-

wvested heavily in ICTs in non-high-tech but heavily
computer-using industries. Fast growth cannot be

sustained — and in the present juncture will not
easily pick up again ~ simply based on productivity
gaiins in high-tech industries and in ICT price
decreases.

Notes

The de‘bate’s essence, as mentioned above, is
whether technology’s impact on productivity sub-
stantially extends beyond the high-tech industry.
This makes. the need for more accurate meas-
urement of productivity impacts (e.g. taking into

*“account quality improvements across the board)

fairly urgent. Providing updated indicators (tech-
nology-updated in-a sense) is not only a matter of
facilitating the work of analysts; it is also a key step

in allowing market participants to assess and pro-

ject the productivity impact of their investments in
ICTs, and then see whether the Scylla of dire pros-
pects is as unwarranted and illusory as the Charyb-

 dis of exuberant optimism on the all-encompassing

and transforming impact of new technologies of

the late nineties.

- 1. A substance supposed by 18th-century chemists to exist in all combustible bodies and to be released

during combustion.

2. Jorgenson, D and Wessnér, C., Measuring and Sustaining the New Economy. Appendix A. National
Academy Press, Washington DC, 2002.

Contact ,
. Dimitris Kyriakou, IPTS

~ Tel.: +34 95 448 82 98, fax: +34 95 448 83 39, e-mail: dimitfis.kyriakou@jrc.es
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rence to be treated at home (Friedewald and Pion,
2001). Elderly people appear to be more keen on
spending money on technology aids that keep

them in their homes and make them less reliant on -

other people than on spending (usually) more than
is absolutely necessary on long-term care in an
institutional environment. Also, certain telecare ap-
plications can increase the knowledge and awa-
reness patients and their carers have of their parti-

cular health condition thereby allowing some in-

volvement in decision making over the treatment

or even some degree of self-care.

A third reason is the ageing of the population,
which is ‘expected to have a multiplying effect

on the demand for such services. With a significant

rise in average life expectancy gains and with
more citizens passing this critical age threshold
the required public finances-for covering health-
care costs are expected to continue to grow. The
provision of health and social care services to indi-

viduals on a'mobile basis or at home over elec-

tronic networks receives considerable attention
among policy-makers and health practitioners as
it provides opportunities for .independent living,
increased security and greater social integration
for the people in need. '

The technological dimension

Three generations of telecare systems can be

; identified as shown in Figure 1.

The first generation includes user-activated
applications with no embedded intelligence and
no special requirements in terms of public network
infrastructure or home wiring. The second gener-
ation is more ’interl‘ligent’ and uses environmental
and personal sensors-for the continuous monitor-
ing of a patient’s behavioural and medical con-
dition. The third generation is characterized by
real-time interactivity between care providers and
recipients that can be possible over broadbénd
networks and digital interactive TV platforms.

Figure 1.\ A typolkogy of telecare applications
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From the users’ side,
there ”L'S demand for
telecare a’mong the
elderly and.disabled, as
it allows them greater
independence and
the possibility of
remaining in their own
howme. In the context of
an ageing p’opulatibn,
this demand is likely to

increase yet further

The first generation of
telecare applications

includes user-activaled
devices with no embed-

ded intelligence and no

" special requirements in

terms of public network
infrastructure or home

wWiring

Source: Based on Doughty et al.(1996) and authors’ elaboration.
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nomic question for telecare stakeholders is whether
the benefits from investments in telecare can out-
weigh the high costs incurred in their development.

There is currently a shortage of cost-benefit
analyses into- the acclaimed economic benefits of
telecare. This is partly due to the limited take up of
such applications and partly due to the difficulty in

measuring and assessing the indirect benefits from

their deployment. One example of the constraints
entailed in the cost benefit analysis of a telecare
service has been the economic analysis of the NHS
Direct initiative in the UK!, /

NHS Direct provides medical assistance and
advice fo recipients over the phoné. Teletriage can
be performed by the receiver at the control cent}e,
who is normally a nurse trained to prescribe treat-

ment or call in the ambulance service.

- The-analysts involved in the exercise identified
the following drawbacks in their effort to estimate
the total economic cost (initial capital investment
and operating costs) to the NHS of providing the
service. First, although the service has been design-
ed with the aim.of reducing demand for other care
services, in practice there was some evidence that
individuals who mightbthemise have provided
self-care after contacting NHS Direct contacted their

doctor; At the same time, it was found that the new.

service provides reassurance to callers through dis-

ease information, increased -opportunity for self-

care, and better response time to emergency situa-

tions, all of which were indirect benefits which were

difficult to quantify and include in a costing exerci--

se. The analysts concluded that the overall impact of

the new service is likely to be felt in a time horizon

of between five to ten years when real economies of

scale are expected to reduce its costs as a result of

(@) less need for spare capacity due to increased '

predictability in the demand patterns; and (b) the

operation of ‘virtual call centres’ which are expected

to reduce traffic congestion of incoming calls.

Naturally, not  all telecare services: face the

same high set up costs. Costs vary according to the

-sophistication of the service provided, the type of

infrastructure required for its operation, the size of
operation (local, regional, and national), and the

size of labour costs involved. For example, provi-

“ders of first generation mobile care systems offering

telecare services on an individual basis bear rela-
tively low capital costs compared to other first ge-

neration services. In the case of a nationally avail-

able telephone helpline, such as NHS Direct, the

costs of installing and operating the necessary 1T
infrastructure (software and hardware) are substan-

~ tial. As the IT infrastructure and databases need

continuoqs monitoring, feedback, and updating in
order to provide an acceptable level of service to
callers, capital costs rise in line with usage al-
though overall they remain lower than the respec-
tive labour costs incurred. Overall, it would be

over-optimistic to maintain that the deployment of

technology would bring strategic benefits to

patients and their carers if it fails to generate and
sustain an acceptable level of revenues or cost
savings that offset the high costs of service devel-
opment (Kibbe, 2001). In this respect, economic

\ analysis is a necessary first step that provides a

guiding tool to bolity-makers regarding the pace
and direction that technology-based reforms can
be introduced into the health care system.

- Another economic aspect relates to the reim-
bursement of costs for both practitioners and end

users. Issues such as what should be the on-line

" service charges of practitioners; how, and to what

extent care recipients can be refunded by public
social security organizations, and what should
be the role of private insurance coverage demand
immediate attention. Given that the development
costs of a telecare system are high and do not pro-
vide immediate profit to the funding body, it is un-
likely for the private sector alone to proceed in pro-
viding advanced telecare services. Private organ-

izations and state authorities need to, cooperate

The IPTS Report

The real economic
question for telecare
stakeholders is whether
the benefits from
imvestments in telecare
can outweigh the high
costs incurred in their

development

Measuring the costs
and benefits of telecare
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it is difficult to place an
econom‘ib Dvalue on _tyhe .
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systems deliver
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and resources. The voluntary sector could also be-
come engaged in initiatives of this kind designed to

bring care services closer to citizens.

Conclusion

ICTs have the potential to dramatically change
the work processes and delivery of health and care
services. The promotion of technologies for telecare
has been on the top of the policy and research
agendas of the European Commission and the Mem-
ber States as a means to improve healthcare support
and amplify inequalities in accessing health-care.

However, in Europe today, the use of ICT sys-

tems in the delivery of care services remains rudi-

mentary despite the critical mass of scientific and
technological knowledge that has accumulated in
this area. Technological factors, including the limi-
ted supply of broadband access, the mUltipIicjty of
technology'platforms and standards used in pilot
test beds, and the fragmented nature of national
health information infrastructures represent major
barriers to the effective development of telecare
applications.

This article has argued that efforts t(; abridge the
technological barriers to telecare should in parallel
be accompanied by the orchestrated efforts of State
‘ authorities to explore the economic, institutional,
and organizational aspects of telecare deployment.
These efforts should be made on the understanding
of national technological, socio-economic, and
 cultural specificities and on the recognition that
telecare practices complement rather than replace
traditional methods of health-care delivery. Starting
from the most simple telecare applications of the
first generation and gradually proceeding to the

more complicated ones allows for effective learn-

ing processes to take place within the communities

~ of major stakeholders. Policy-makers have a critical

role to play in opening up opportunities and creat-

_ ing the appropriate institutional environment for the

effective launch of telecare. A clear legal and regu-

latory framework needs to be established for the

development and delivery of these applications and

the reimbursement of the key actors involved, in-
cluding a framework of practice for health and care
professionals. This is necessary in order to enhance
users and practitioners’ confidence in telecare tech-
nologie’s givén the concerns about the potential
misuse of medical and personal data. Such a frame-

work would also provide for the transformation of

the current paper-based medical record into elec-

tronic form. Electronic health records can be ac-

cessible by health-care providers and patients and

_contribute to the reduction of administrative costs,

prevent duplicate treatments, and reduce medical

errors. In this sense, they are an essential compo-

nent in the delivery of telecare.

In_the short term, policy efforts should concen-
trate on increasing user awareness and understand-
ing of the benefits of telecare. The latter could be
achieved through State-organized events, seminars,
and open public. workshops. The provision .of
health-care fechnology devices to specific target

groups (e.g. people suffering from kidney deficiency,

diabetes, etc.) that can be easilyy deployed in indi-
viduals' homes according to their evolving needs
could be another opportunity to raise awareness.

Public authorities also need to invest in the training

- and education of health and care professionals to ad-
~vance their ICT skills and capabilities and alleviate

their mistrust over their use. Such policies are ex-

pected to accelerate the process of change and-the -

transformation of health and social care provision
into an [T-driven, knowledge-based system. j

The IPTS Report
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Biofuel Production Potential
of EU-Candidate Countries

Boyan Kavalov and Peder Jensen, IPTS

| lssue The European COmmlsslon (EC) has set Indlcatlve targets for the market penetratlon‘ o
of blofuels but. the agrlculturallv based blofuel production potential of the current 15

! " member. smtes of the [European Unlon (€V-15) appears to be |nsufﬂclent to meet’ the " |

. ‘targets under the prevalllng productlon conditions. It Is- sometlmes assumed that EU-

: cahdldate countrles {CCs)- have alarge, presently unexplored potentlal to produee blofuels i
",whlch could be tapped as a wav of reacmng the lndlcatlve blofuel targets wlthln an :
: enlarged EU. - ) . ‘
~ Relevance The EU ls heavllv dependent on lmported energv resources and especually on: i
“oik: 'n'ansport ls ohe of the maln oll consumlng sector in. the EU. Therefore the EC is:

' «developlng analternatlve fuel pollcy for transport andin’ partlcular for road transport The |

ECis proposmg biofuels asa vlable short- -term alternative enabling the energy supply for
road transport in the EU to. be secured and dlverslﬂed and a directivé on measures to‘
: promote the use’ Of blofuels was, agreed on by the Councll and’ the Parllament in ;
; March/ApﬂI 2003 The dlrective sets out the frameWork condltlons but needs to be fllled s
out bv pollcles ln other areas such as agrlculture and bv lnltlatlves ln the member states

' \, Introduction ‘needs to be taken now to start addressing a shift in

\ ‘demand away from oil (EC, 2002c). Thus, flnding
The EU is heavily

dependent on imported

he EU is heavily dependent on imported  alternative energy sources for transport represents a

- energy resources and especially on oil. If . main challenge for the energy policy of the FU.

no measures are taken, the EU’s depen- .energy resources and.

-especially on oil. If no

~ dence on imported oil could increase to Liquid biofuels are considered to be a promis-

90% by 2020. Transport is one of the main energy-
consuming sectors, responsible for about 67% of
the final oil demand-in EU, and additionally, it is

almost entirely dependent on oil-based products -

(98%) (EC, 2000; EC, 2002). It is forecast that inter-
~ national energy markets will become increasingly
“volatile over the next 20-30 years, therefore action

lng short- and medium-term alternative to conven-
tional automotive fossil fuels because they require
little or no modification to current fuel and engine
technologies (EC, 200Ta; IPTS, 2002a; IPTS,
2002b). vThus promoting biofuels in road transport
has become a priority of the EU energy policies for
transport. Indlcatlve target market - shares of bio-

The views expressed here are the authors’ and do not necessarily reflect, those of the European

Commission.

measures are taken,
the EU dependence on’
imported 0il could
‘increase to 90% by 2020
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those production levels will require significant in-
put from EU-15, among other things, in terms of
 crop technology to allow for higher yields.

When assessing the OTP potential, the market si-
tuation is not considered. Basically it is assumed that

a biofuel market will exist. This could for example

. be created via obligatory minimum requirements
on biofuel content in fossil fuels. Thus, this scenario-
is not constrained by taxation, agricultural or other
framework regulations, affecting/the area-and as

such represents a relatively optimistic scenario.

The potential of the CCs to produce a certain
amount of biofuel as a share of the enlarged EU
automotive fuel supply is presented in the graphs
(see Figures 1 and 2). The absolute shares are
accompanied by a curve indicating the “fair share”
to be expected frqm the CCs. The “fair share” is

defined as “the expected contribution of a region

- based on the area of that region as a percentage of
the total enlarged EU area”. In other words a region
covering 10% of the EU-25 could be expected to
produce 10% of the EU-25 target. If this target is

5% of transport fuels then this region’s “fair share”
should be 0.5% of the EU-25's fuel consurhptioh.

The Utilized Agricultural Areal is used as a meas-

urement of the available cultivatable land.

" Biofuel production potential

of the CC-10 as part of the EU-25

The comparisons of the biofuel potentials of the
CC-102 with the EU-25's automotive fuel con-
sumption and with the CC-10 fair share in the EU-
25’s biofuel target are shown in-Figure 1.

The following key observations can be made
from Figure 1 and the analysis behind it:

* The national forecasts for biofuel production
(SNF scenario) are quite modest and well below
the fair shares required to meet EU targets - less
than 0.9 % for biodiesel and about 0.2% for
bioethanol. Modest market expectaﬁons cer-

tainly play a role here, but another key reason
is that the availability of fallow land in the CC-

10 is more limited than expected, and because \

the land which is standing idle, is doing so

more due to poor soil quality rather to econo-

mic reasons. In addition, six countries from the -

CC-10 (Cyprus, Estonia, Latvia, Lithuania, Mal-
ta-and Slovenia) have less favourable climate

Figure 1. Biodiesel and bioethanol production in the CC-10
under the SNF and OTP scenarios, compared to the EU-25
automotive fuel consumption and to the CC-10 fair share
in the EU-25 biofuel target, over the period 2005-2010

" Biofuel pr‘odui:tion poiehﬁal of ,CC-Id as pért\of‘EU-2,5i

'3,0% 1
0 2,5% 1
. 2,0% A
1,5% 1
1,0%
0,5% 1

" EU-25 fuel cbnsditiptibn ‘

: 0,0% L —
2005 2006 2’00'7‘ . 2008 .

1 m— Bio,diesel SNF
M Biodiesel OTP -
mms Bioethanol SNF

s Bioethanbl\”O'[P [

* % - Fair shares '

The |IPTS Report

The OTP scenario
assumes optimal
exploitation of all the
resources which
potentially could be
made availoble for
producing biofuels in
candidate countries

" without disturbing
' their national

agricultural balances

The national forecasts
for biofuel produbtion
(SNF scenario) are

quite modest and well
below the fair shares
required to meet EU
targets — less than 0.9 %

- for biodiesel and abo\ut
0.2% for bioethanol
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erate for biodiesel (maximum values of up to

around 2%) and relatively promising for bio-:

ethanol (up to around 3%) simultaneously.

As was the case for the CC-10, the national

expectations in the CC-12 for the production of -
biofuels are not sufficient to meet the CC-12's’
fair shares of the EU-27 biofuel supply. The .

OTP biofuel output, on the other hand, is gen-
~ erally sufficient to reach the CC-12’s fair share
*of the EU-27 biofuel supply. Compared to the

CC-10, the lower biodiesel surplus of the CC-12

'is compensated for by a larger bioethanol sur-

plus. Thus, the aggregate “fair share” contribu-

tion of the CC-12 to the enlarged EU-27 biofuel

supply is larger than the aggregate “fair share”

contribution of the CC-10 to the enlarged EU-
25 biofuel supply. Thus under optimum. condi-
tions agricultural based biofuel production can

cover part of the target for the EU-15.

Cost of biofuel production
in the Candidate Countries

. Present production costs —excluding taxes
and subsidies— per litre of biofuel in the CCs vary

significantly — 0.41-0.75 ‘EUR for biodiesel ‘and

0.36-0.60 EUR for bioethanol. On'the other hand,'

_these figures are similar to the average current

productlon costs of biofuels in the EU-15 - 0.56

EUR for biodiesel and 0.36-0.54 EUR for bioetha- -

nol. Thus, at present the CCs do not offer cheaper
biofuel production compared with the EU-15.

Cultivation costs of the biofuel feedstock

constitute around 80% of final production cost
of biofuels in the CCs on average. Therefore, the
main means of decreasing the overall production
costs of biofuels in the CCs are tied to improving

cultivation and increasing yields per hectare, rather

than to improving post-harvesting processing

technologies.

Given the large share of agricultural. related
costs in the final production cost of biofuel, agri-
cultural parameters plays a significant role for the

final price. It is possible ‘to‘as‘sess the impact of

changes in yields on the price. This is illustrated in
Figure 3 where production cost as a function of
yields of 4 crops compared to the EU-15 average
yields (IPTS, 2002a; IPTS, 2002b) are shown.

Figure 3. Projections of the CCs’ biofuel production costs Jor
different feedstocks, depending on the yields as a percentage
of the corresponding EU-15 average yields, compared to the
average production costs of biofuels in the EU-15 (IPTS,
2002a, IPTS, 2002b). All figures in EUR/litre fossil fuel
equivalent?

= Productlon cost EUR/Iltre fossﬂ fuel equuvalent
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At present biofuel
production costs are not
significantly lower n
the candidate countries
than in the EU-15 \
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Notes
1. The Utilized Agricultural Area generally compnses all lands, appropriate for cultivation purposes: arable

land, permanent grassland, permanent crops, crops under glass and kitchen gardens (Source: “Statistical

* yearbook on candidate and South-East European countries — data 1996-2000" EUROSTAT, 2000).
2. The candidate countries are divided into groups based on accession date. The CC-10 represents the 10

~ countries which signed an accession agreement in April 2003 for accession in May 2004: Cyprus, the-
“Czech Republic, Estonia, Hungary, Latvia, Lithuania, Malta, Poland, Slovakia and Slovenia. The CC-12

also includes Bulgaria and Romania, which are expected to join EU around 2007.
. 3. Due to the Iong crop rotation period of rapeseed — 5 to 8 years.

4. Fuel economy depends on the energy content of fuels, a parameter which dlffers from fuel to fuel. In-
rough terms, it takes 1.1 litres of biodiesel to replace 1 litre of fossil diesel and 1.5 litres of bioethanol are

needed to replace 1 litre of fossil petrol. The biofuel costs in Figure 3 are presented in fossil fuel
equivalents, in order to make possible comparisons with the production costs of the respective fossil fuels
replaced. ‘ ’
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business to develop the technological potential of
new processes and products and provide quality
research for the L.S. Government. By including
qualified small businesses in the nation’s R&D

effort, SBIR grants are intended to stimulate high-

tech innovation to help meet the specific research
and development needs of the nation. Under

the Act, Federal agencies with extramural research

and development budgets over $100 million are
required to administer schemes under SBIR by
allocating a percentage of their external R&D for

awards to small companies to conduct innovative

research or research and development that has
potential for commercialization and public benefit.

The Small Business Research and Development
Enhancement Act of 1992 reauthorized SBIR and
raised the percent of their R&D budget agencies

are obliged to earmark for grants'to small firms

from '1.25 percent to 2.5 percent. This increase

was consistent with a recommendation from the
National Academy of Sciences to iincrease SBIR
funding as a means to improve the U.S. economy’s
" ability to adopt and commercialize new techno-
logies. Most recently, the Small Business Reauthor-

' ization Act of 2000 extended the programme again’

until Septembér 30, 2008. This act also calls for an

assessment of the progfamme’s effectiveness by the

National Research Council.

Operational Goals of SBIR

The 1982 SBIR legislation set out two broad
goals. According to the report language accom-
- panying the legislation* (U.S. Senate, 1981) these
were “to more effectively meet R&D needs brought

on by the utilization of small innovative firms

(which have been consistently shown to be

the most prolific soutces of new technologies) and

to aftract: private capital to commercialize the:

results of Federal Research.” More specifically,
the 1982 act creating SBIR listed four programme

objectives:

To stimulate technological innovation
To use small business to meet Federal research
and development needs '

- To increase private sector commercialization of
innovations derived from federal research and
development.: k \
To foster and encourége participation by minor-
ity‘arnd disadvantaged persons in technological

innovation.

- Ten agencies and departmenté grant SBIR
awards totalling some $1.3 billion annually to
support a wide variety of federal missions. While

- large, overall, SBIR is decentralized in terms of the

agencies responsible for its implementation. This

decentralization reflects the diversity of program- -
me goals and ‘the variety -of award recipients.
; ‘covered under SBIR. For example, SBIR awards by

the National Institutes of Health (NIH) are often
directéd ‘towards initiating long-term drug devel-
opment. Those awarded by the Department of
Defense (DoD) by comparison, are often directed
towards shorterterm product acquisition and
commercial applications. It is important to note
that there is important variation across and within

agencies. For example, sub-units of large agencies

+ such as NIH and DoD pursue their own distinctive

organizational goals. ‘Within . DoD alone, these
vary from outfitting Special Forces, to supply man-
agement, to the development of vaccines to protect
troops in battle. Reflecting tHis mission diversity,
each agency typically also has its own manner of
initiating solicitations, choosing awardees, and

screening for applicants.

Policy Goals of the Programme -

Beyond these operational considerations, SBIR
serves the larger policy goal of fostering innovation

in the United States, U.S. venture capital markets

are. often considered broad and deep compared

with -similar markets around the world. They

are -nonetheless, subject to asymmetries, and
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Figure 2. Average Real Deal Size (2001 constant dollars)

Source: Pricewatérhousecoopers/T] Hiomson Venture Economics/
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Finally, the cyclical nature of the venture capital
market, represented in figure 3, means that funds
availability is highly variable. This is even more
pronounced in areas that are not seen as offering
the same prospects for return in the same time
frame as others.

Young companies today are finding themselves

. increasingly trapped in an innovation system

_ characterized by very slow flow-through and high-
risk aversion. At the front \end of the system, small
innovative firms with promising business models
face difficulties in gaining customers and generat-
ing revenues due to recent declines in technology

Figure 3. The Venture Capital Cycle-Year over Year Growth

~ spending. At the back end, financial markets have

been characterized by sobéring valuations and
growing lack of liquidity. Venture capital investing
has continued to decline from its peak in 2000.
Venture capital investing totalled $21.2 billion in

2002, approximately half of the $41.3 of 2001. The

inability to move firms to the Initial Public Offering
phase on acceptable terms is placing higher de-
mands on funds to sustain existing investments

while depriving them of the resources and incen-

tives to invest anew.6

In such circumstances, public awards may play
an increased role in funding new ideas and new

 Rates of Venture Cap‘ital
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SBIR funds the commercialization objectives
resulting from the Phase | & Il R&D activities. In
some Federal agencies, Phase Il may involve
follow-on non-SBIR funded R&D or production
contracts for products, processes, ‘or services
intended for use by the U.S. Government.

" Programme Effectiveness ahd Trends

The effectiveness of the SBIR Program rests on
its dependability, its competitiveness, the rigor and
perceived fairness of the screening process, and the
flexibility with which it is administered across the
different participating agencies of the government.
The programme’s design -generates positive

“incentives that enhance its operations and the

generation and flow information within and about .

the programme. (See Table 1.)

Ensuring an envirenment conducive to. innov-

ation among programme managers can contribute

to the operational effectiveness of SBIR. For ex-

ample, on-line proposal submission and proposal -

ménagement, which agencies such as NASA have
* adopted, ‘help to reduce paper use, speed the

“processing of applications, and facilitate tracking

of proposals and their evaluation. Electronic-man-

agement, furthermore, can help make the program-

me's operations more transparent, thus increasing

accountability-and the perception of faimess.

Programme effectiveness could also- be en-
hanced through more evaluation of the program-
me's operation and impact. With some riotable
exceptions, evaluation has not been a strong point

‘of the SBIR Program’s first twenty years. A model in

this respect is assessment programme of the US Ad-

+ vanced Technology Program (ATP) where a rigorous

competitive selection process is combined with an
independent evaluation of the technical and com-

mercial merit of each proposal.8

Reaching outside the agency to potential candi-

“dates is important. Outreach programmes, where

programme managers travel across'the country to
contact potential grant beneficiaries, are often an
important source of awareness about the opport-
unities of the programme and a source of program-
me feedback. Information flows within the broader

-SBIR systerh’also include those conveyed through

small business advocacy groups to Congress.

Programme operations are also enhanced when

the policies guiding programme: operations. are—

and are seen to be—fait,- consistent -and reliable.
To be perceived as fair, SBIR should not be seen-a

Table 1. Conditions for SBIR Proqram Effectiveness

Improving Motlvatnon

o “Guaranteed" funding for programme :
' » Entrepreneur encouraged toseek :

 policylevel

for bengfits dome\mmn o
‘o Public acceptance of reward h

. ‘potantial
7 M;Transpa;emofdecmonpmcess ¢
' Ongmngpm}ectassessmem ‘
. Certlﬂcatlon effict of award
o attract private finance .

Parliamentary.or Congressmnal
interest in-and support for prugramme
=+ g enhanced by assessment ¢ :
M of progmmme outcomes and

{0 entrepreneurs -
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whether firm failure is indicative of a complete loss
on public investment, or if knowledge generated by
the SBIR grant is transmitted through other more
indirect ways, with benefit to society.

A fourth set-of criticisms relate to the issue of
selection bias—that SBIR may award firms that
already have the'characteristits needed for a higher
growth rate and likelihood of survival. In relation to
this, it has been suggested that a number of SBIR
recipients would have followed the same commer-

cialization process even without the award. Recent

economic research finds that this criticism is flaw-
ed.10 Moreover, the selection bias issue overlooks -
~ two important functions of SBIR. First, by devel--

oping and signalling information about hitherto
~ hidden firm characteristicé, the programme im-
proves the potential of private capital markets to
work better. Second, SBIR awards can serve to
motivate a decision to start a firm. As Audretsch et
al. observe, SBIR “may encourage entrepréneu rship

by some scientists and engineers who otherwise

_ never would have tried to commercialize -their

knowledge.”!" The authors also find that “success-
ful science-based entrepreneurs who received SBIR
support influence the behaviour of their colleagues

by inducing subsequent commercialization.” These

incentive effects are a result of the programme and ‘

do not exist in its absence.

Finally, some analysts take an ideological stance,

objecting to the SBIR Program as an unwarranted
and unnecessary intervention into capital marketsﬂ2
This assumes levels of information that do not exist
in reality. Capital markets, like all real-world mar-
kets, are imperfect. Venture capital firms tend to
focus on later stages of technology . development
rather than on early stage firms, and are prone to
herding tendencies, as illustrated by the dot-com
boomn and bust. Further, the attention of institutional
private investors also does not penetrate to all nodes
‘of i\nhovation;‘SBIR increasingly serves as a mecha-

nism to help bring university research to market.!3

SBIR has also been alleged to “crowd out” or re-

place private capital. This view is fashionable in

some economics circles, even though no positive
evidence of crowding out exists.' To the contrary,
there is some evidence that programmes like SBIR
can prompt “crowding in” as when these awards
serve as a certification—a government endorsement

of technical quality—for private investors.!>

While the standard US criticisms of SBIR may

" lack traction, one caveat is in order. An SBIR-like

mechanism, however useful, does not operate in
an institutional and regulatory vacuum. A policy
framework conducive to entrepreneurial activity
is necessary to maximize the return to this type of
programme. Confiscatory taxation, slow-moving
bureaucratic decision processes, restrictive regula-
tions, cultural biases against businesses, and nega-
tive incentives in universities can all have the un-
intentional consequence of reducing entrepreneur-
ial activity. By contrast, an entrepreneur-friendly
environment can contribute a great deal to firm
creation in general, and to the effectiveness of an
SBIR-like programme in particular.

The potential of SBIR-like programmes
elsewhere ‘ '

European research is incontestably of high qual-

ity. There are many centres of excellence and many

prosperous,” specialized regions with the ability
to capitalize on scientific advances. To bring this
research to the market through dynamic new firms,
with all the associated social benefits that entails,
is a central challenge for European bolicy—makers.
An SBIR-type programme is potentially a valuable
policy tool to grow the knowledge economy and
to. bring the fruits of European. innovation and
research to market. In the European context, SBIR-
like prdgrammes appear to have many advantages:
o SBIR addresses problems in early stage

finance—an area poofly understood by policy-.

makers in many countries, e.g., the United

" Another issue is that of

selection bias—i.e. that
SBIR may award firms
that already have the
characteristics needed
for a higher growth rate
and likelihood of

survival
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ditional resources to satisfy future peak system
capacity and long-term Power Purchase Agree-
ments (Kaslow and Pindyck, 1994).

s (i) Fossil Fuel Price Uncertainty

Conventional electricity production incurs high
variable costs and is exposed to oil-price shocks.
The result is extended operating cost volatility,
which is directly reflected in electricity prices.

The use of renewable energy sources (RES) for elec- .

tricity generation can provide price stability against
the risk of fuel price volatility. (Venetsanos et al.,
2002).

e (iii),Environmehtal Regulations Uncertainty
The uncertainty of conventional production

methods has increased, due to the inclusion of -

externalities (e.g. stringent emission standards) in

electricity prices, whereas énvirohméntally friend-

ly production methods, such as use-of RES,.do not
face such an uncertainty.

e (iv) Initial Capital Cost and Technological
Uncertainty ,
The initial capital cost unéertainty refers to the

initial investment cost, as well as the additions to

the installed capacity. Energy brojects have to deal
with the risk of cost overruns during construction

and with increased costs due to project delays.

The technological uhcertainty relates to the risk
that the installed resources can become econom-
ically obsolete, due to technological changes, be-
fore capital costs are fully recovered or the-invest-
" ment provides positive cumulative cash flow.

*  (v) Market structure uncertainty ;

In a conﬁpetit‘ikve market -it may be difficult
for producers to pass on to consumers any increase
in their production costs unless they - affect
the industry ‘as a whole rather than a specific
production method. The decision to b'ui‘ld, operate
and -own an reneWabIe-energy (RE) generating

“facility will be influenced by econofnic parameters
~ relating to the ~téchnology and/or to the market

structure.

lnteractloh between Uncertainties and
Resource Attributes

Modularity gives the investor the opportunity
to assess, after the completion of a segment, the

existing situation and decide whether to proceed -

with the project’s next steps immediately or wait.
Moreover investors are given the option of stopp-

' ing construction without incurring a total capital
- loss, unlike non-modular projects (e.g. natural gas

plants), which can only operate upon total com-
pletion. During the construction period, therefore,

project developers dreﬁnitely benefit by modularity, -

as they are required to engage fewer capital re-
sources. Once a segment has been completed, it

* can start to operate and produce cash flows, which

in turn can be used to finance thé subsequent seg-
ments. Furthermore modular RES installations have
greater flexibility in operating and maintaining
units and an improved ability to match acquisitions
to load growth. '

As concemns the Lead-time, the time lag
between the moment when demand is recognized,

the investment -decision is ‘made, and the time

when the facility is finally brought into operation is
usually’ considerable. RES' installations require
short construttion lead-times that enable devel-
opers to make investments in a timely way and
constitutes sound protection against both cost

‘overruns and lost revenues due to plant delays.
Electricity demand grows at a fairly predictable rate
in the long run and a certain period of time is

required between demand level identification and

the decision-making concerning the installation of

new capacity (Hoff and Parsons, 1996).

The Modularity and Lead-time attributes allow
retrospective consideration of the various stages in
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The importance of option-strategic thinking in
the investment appraisal process lies in extending
ROs as a tool for assessing investments to show
that future investment opportunities should be
viewed as analogous to ordinary call options on

- securities. So, a diseretionary opportunity to invest
capital in productive assets (e.g. plant, equipment,
etc.) some time in the future is like a call option on
a real asset, or a “growth option” (Kester; 1984).

The RO-based approach deals with three com-
ponents of relevance to decision-makers (Amram
- and Kulatilaka, 1999):

¢ Options are an instrument used where deci-

sions are made in the face of uncertainty (i.e.

they give the opportunity to decide after incom-
ing information resolves at least part of the
uncertainty)

Option valuations are aligned with financial -

market valuations, i.e. the RO approach uses
financial market inputs and concepts to value
. complex payoffs across all types of real assets
Options thinking can be used to design and
manége strategic - investments proactively in
identifying and valuing the options in a strategic
investment, in redesigning the investment to
- make better use of the options and in managing

the investment proactively through the options

created.

There has been extensive work concerning
the determination of the RO value (e.g. Dixit and
Pindyck, 1995), which addresses the uncertainty of
_ an investment decision issue and provides the
theoretical background for using ROs as a strategic,
decision-making and valuation tool. Decision-
makers are parﬁcUlarly interested in the range of

possible outcomes that the -uncertain variable
might have when the decision date arrives. The
uncertainty of the future outcomes is measured by
the volatility, which is calculated as the standard
deviation of the expected growth rate (Amram and
Kulatilaka, 1999).

A financial call option is the right, but not the
obligation, to buy an asset at a fixed price in the
future. If the holder of the option chooses to buy
the asset- often termed the underlying aéset- we say
that he exercises the option, paying the fixed

_exercise price to receive the underlying asset. This

would happen only if the market price of the asset

s higher than the exercise price on the maturity-

exercise date.

An RO is similarly defined but is more general.

An investment opportunity (e.g.'buildin‘g aplant)is -

like a call option where the management has the
right, but not the obligation, to acquire the assets of
an operational projéct. The irreversible investment
cost that is committed at the outset of the invest-

-~ ment project plays the role of the exercise price

and the real asset is the project once this starts
producing cash flows. Although this cost keeps the

investor in the game, because it gives him the

‘option to benefit from future upward movements

in underling asset prices, and to make additional

investment decisions, it keeps significant cash

* flows frozen, the opportunity cQst of which should

be paid, e;g. in the form of loan rates and/or loss of

other alternative investment prospects.

“The value of a call option can be calculated

using the “Black-Scholes Option Pricing Model”’

(Hull, 1989). The decision whether to implement
the project: immediately or wait depends on the

incoming  information. When we give up the

option to wait, we can no longer take advantage of

the future value volatility of the project, since

volatility is the attribute that generates the upside

potential. During the period when NPV is positive,

we are eager to exercise the option if we consider

that the cash flows produced are high enough.

s (i) ROs inherent within RES projects -
The static DCF methods fail to capture the dyna-
mic aspects of investment assessment. The princi-

pal uncertainties that influence the forecasted Cash
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provide optimal solutions. RES projects are endo-
wed with certain attributes (modularity and short
. lead-time) that enhance their flexibility.

The evaluation of the benefit of this flexibility ‘

requires capturing the dynamic nature of demand
growth. Given that lead-time of the RES facility is
only one year, developers have ample time to rec-

ognize whether demand changes over time repre-

‘sent a permanent trend and then decide to install
new capacity. A typical static approach is to make
forecasts and build scenarios with high, average
and low demand levels. The weakness of this ap-
proach is the lack of recognition that demand can

grow or not. At each point in time we have the fol-

lowing decisions to make:

* Recognizing :whether the demand growth pat-
tem is the actual trend. Invoking probabilities,
we getas a result a bin‘omialidistribution of how
demand may grow. If we consider that demand
might grow, we decide to proceed with the new
capacityyinstallation. Short lead-time allows fore-
casts for the near future, which is rather safe.
Having decided the capacity installation, the
next step is to determine the size of the new in-
vestment. The modularity and short lead-time
allow adding new capacity when the trend of
demand growth has been established and the

;

The 1PTS Report

®© IPTS, No.76 - JRC - Seville, July 2003




Keywords
renewable energy technologies, call options, uncertainty, real options

| References : \
¢ Amram, M and Kulatilaka, N (1999) Real options: Managing Strategic Investment in an Uncertain
World, Harvard Business School, Boston, Massachusetts, 5-7, 14-18 , 79-85, 175-179.

Childs, P, Ott, S and Triantis, A (1998) Capital Budgeting for Interrelated Projects: A Real Options Ap- . -

proach, Journal of Financial and Quantitative Analysis, 33 September p 305-334.
Damodaran, A (1996) Investment Valuation: Tools and. Techniques for Determmmg the value of any
Asset; John Wiley & Sons, New York, 385-390.

Dixit A. and Pindyck R (1995) The Options Approach to Capital Investment, Harvard Business Review,

May- -June. k

Hoff, T and Parsons, B (1996) Strategic Planning in Electric Utilities: Using Renewable Energy
' Technologles as R/sk Management Tools, American Wind Energy Association.

Hull, J (1989) Optlons Futures, and Other Derivative ‘Securities, Prentice-Hall Internatlonal New
Jersey, 116-123.

Kaslow, T and Pindyck, R (1994) Valuing FIexnblhty in Utlllty planning, The Electricity journal 7(2),
60-65.

Kester, W C (1984) Today's Options for Tomorrow s Growth, Harvard Business Review, MarcthpnI ‘

1984.

Stark, A (1996) Hurdle Rates, the Timing of Capltal Expenditures and Orgamsatlonal Issues, Research
Newsletter (22), Manchester Busmess School.

Trigeorgis, L (1996) Real Options - Managerial FIex:blI:ty and Strategy in Resource Allocatlon,
Cambridge, Massachusetts: MIT Press.

Venetsanos C., Angelopoulou P. and Tsoutsos T, ”Renewable energy sources project appraisal under
uncertainty: the case of wind. energy exploitation within a changing energy- market envuronment
Energy Policy, Pergamon Press, 30/4, 293-307, 2002.

Contacts

" Dr. Theocharis D. Tsoutsos, Centre for Renewable Energy Sources
Tel.: 430 210 66 033 20, fax: +30 210 ,66 033 02, e-mail: ttsout@cres.gr’
Konstantinbé Venetsanos, National Bank of Greece SA (NBG)
Tel.: +30 210 33 420 81, e-mail: kvenetsan@nbg gr
Dimitris Kyriakou, IPTS t
Tel.: +34 95 448 82 98 fax: +34 95 448 83 39, e-mail: dlmltrls kyriakou@jrc.es

The IPTS Report

o
i)
Y

About the authors
Theocharis Tsoutsos
has a diploma in Chemical
* Engineering (National Tech-
nical University of Athens,
1984}, a PhD (1990, Na-
tional Technical University
~of Athens), and a BA in
Economics {(University of
Athens, 1990). Develop-
ment - Marketing Manager
(Centre for Renewable
Energy Sources, 1997-to
date). He is a guest pro-
fessor at the Technical
University of Crete (1999- -
1o date), the University of
Thessaly (2001-2002), and
a tutor at the Greek Open
University (2000-to date).
He has published over 20
* papers in International
Refereed Journals, and
delivered more than 70
papers-at International
Technical/Scientific
Conferences.
Konstantinos Venet-
sanos, has a BSc in Public
Administration (Panteion
University of Social and
Political Sciences, 1992),
MBA (2001) Master of
Business Administration,
Specialized in Financial .
Sector, Joint venture of
Manchester Business
School and University of
Wales, Bangor. He is a
Project Finance Officer
(National Bank of Greece
SA, 1981-today) and guest
lecturer in the Technolo-
gical Education Institute of
Piraeus of Crete (2001-to

~date).

© IPTS, No.76 - JRC - Seville, July 2003




organizing and processing all the information neces-
sary to assess the current status of the environment

in order to plan its future sustainable development.

It is interesting to think of a GIS as an observa-
tory of territorial transformations:-a sort of dynamic
container for very different kinds of data and m
formation with which to develop applications for
the planner’s needs. With the philosophy that

‘better information leads to better decisions’, a GIS

can contain several levels of knowledge to assist
decision-makers in devising solutions to the prob-
lems they face, it can be equipped with user-friend-
‘ ly interfaces, it can be used as a communication
medium fo share information, and it can give
* public access to digital data archives,

These features of a GIS make it accessible to
“decision-makers in a way that allows them greatef
interaction with spatial analysis tools (cf. examples
/in cases. of integrated coastal zone management,

soil strategy or the environment).

A Geographic Information System (GIS) is a
oomputer-based tool that enables.users to perform
spatial analyses through digital representat,ions ofa
geographic area, combined with other ‘geographi-

cally referenced information existing on the same

area. Different data on such features as coastal -

areas, river basins, etc., plus social and statistical
information, are loaded into the GIS, manipulated,
and modelled for data mapping and analysis.

“GIS technology integrates common database
operations, such as queries and statistical analysis,
with the unique  visualization and geographic
analysis benefits offered by dynamic. maps. More-
over, with GIS technologies it is possible to link to

.the geographic data, to place the data online, and

to analyse a remarkable number of statistical indi-
cators, with the possibility of z‘ascertaining the types
and amount of human activities in the area.under
evaluation (Caiaffa,1999).

The concept of using geographical presentation
for social data analysis {Salvemini, 1999) is beginn-
ing to play an important role in the decision-
making pfocess. Policy-makers have come to-un-
derstand that in planning sustainable development,
the‘introduction of geographic information can
help reveal important features and patterns of cer-
tain key social aspects that- would remain hidden in
a conventional data representation. In the last few
decades, more efforts have been made to improve
the potential of GIS tools, bringing them to the
stage where GIS can be defined as ‘a decision
support system that integrates spatially referenced
data in a problem-solving environment.’

. ,Geographikc Information: A common

language for a knowledge-based soclety

To decide which tools can best supply the
answers that policy-makers need, we can see the
GIS as a tool for producing dynamic information
conducive to an integrated dnderstanding of a

knowledge-based society. To assess Furopean phe- -

_ nomena, studying current social phenomena to

forecast their possible socio-economic consequen-
ces it is necessary to have the relevant data on

‘hand. If such data are geo-referenced, they take on-

the value of territorial. information, with all the
implicit advantages of a vision tied to the térritory.

In this sense, GIS can-fumish a support tool for the

priority thematic research areas established in the
2002-2006 FP6 programme, in which, besides the
thematic areas regarding “Sustainable Development
and Global Change,” a clear sign of innovationcan
be seen in the newly-included theme “Citizens and

-Governance in the European Knowledge Society.”

A GIS created at the regional or European level
with specific appropriate characteristics could
thereforé be an innovative tool capable of:

o improving the generation, distribution and use
of yknowledge and its impact on economic and
social development;
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Such an approach to setting up a new know-
ledge-based society implies that it is linked to a
territorial view of socio-economic problems. To this
end, remote sensing technologies can be combined
with GIS facilities. Since satellite data for different

areas are collected at regular intervals, processed

by identical methods, integrated and correlated

with conventional geographic information in a GIS,

multi-temporal and comparative analysis can be

performed on the same areas at different times.

Remote sensing has already become an import-
ant source of geographic information used to

monitor land cover transformations and use. Such

information is essential for the sound development
and sustainable management of agricultural and
- forestry resources and for environmental protec-
tion. Remote sensing technologies offer the possi-
bility of collecting large amounts of data over wide
areas, and the advantage that the costs of such
operations can be shared by different countries for
both their regional research and their patticipation

in European programmes.

Remote sensing data can be used for clearer and

more detailed area characterization in which satel-

" lite images furnish an immediate and updated view .

of human activities, changes in land use, real-time

identification of the origin and extension of natural .

disasters, industrial pollution, oil spills at sea, -etc.

The linkage of such remote-sensing information with

population data, road maps, hospital locations and

similar relevant data in a GIS can fumish a unique
100! to help manage emergencies, organize all kinds

of actions, and solve future planning problems.

Future research

Using a geographic tool in the process of de-
signing policies to solve social problems has at last

become an established idea because GIS technolo-

gies have narrowed the distance between scientists

and policy-makers. They offer a realistic way to

identify and understand the different environmen-
tal and socio-economic mechanisms in play and
how they intersect with each other, and to evaluate
multiple scenarios depending on such processes.

With “contributions - from multiple disciplines
and skills integrated and entered in a GIS, it is
possible to set up specific studies to achieve the
following results: k
« identify a set of new social indicators to charac-

terize the rapid changes in European society;

collect, distribute and use this new type of geo-
graphic knowledge in a single standardized for-
mat; \ '

¢ enable assessments and comparative studies of

multiple socio-economic aspects that influence
the quality of life in the European Union. ,
monitor a large number of social indicators/
variables in order to better understand socio-
economic changes and quality-of-life changes/
losses in European cities and fast-changing areas;
create a reliable instrument that, based on the
mass of data collected, processed, interpolated
and interlinked in a territorial context, can indi-
cate the conditions that European populations
can expect to materialize;

“lead to the formulation, at the EU level, of pre-

cise rules for!geographical data/knowledge ac-

quisition, maintenance, use and dissemination.

Conclusions

Building knowledge in a knowledge-based
society requirés large quantities of data. These data

- may be heterogeneous and thus appear fragmenta-

ry and difficult to interpret. Exploiting the geogra-

" phic component embedded in any type of data
could be a good way to integrate, correlate, under-
stand and disseminate knowledge. Integrating,

intersecting and aggregating different types of in-
formation according to. their common geographic
reference could be a new way to transform avail-

able information into knowledge (cf. the European
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