














had contributed 0.88 to average GDP growth in the previous period contributes only 0.38 in the
time from 1997 to 2006 when GDP growth is stronger overall. Even chemicals contribute less in
this period than before. Thus, we witness here further shift in the economy from manufacturing
towards services.

6 The Irish experience in the context of the Perez model

We now look again at the four time periods, this time in the context of the Perez framework.
The structural changes in the economy are examined by looking at shares of total GVA in
current prices. Reference is also made to results and observations of the last section. We
consider also different industry branches and their character within the current ICT Era. We
discuss foreign direct investment and the relevance of financial and production capital. We
begin with a brief look at Ireland’s position in 1957.

Irelands position as a peripheral country in 1957

From a technological viewpoint, Ireland in 1957 was an economy that was very much peripheral
and was definitely a follower country. As Cormac O Grada [12] has observed, ‘Few lIrish
historians would deny that the Southern Irish economy performed poorly between the 1920s
and the late 1950s.” This was to a significant extent a function of Ireland’s relationship to our
near neighbour Britain. Arguably Ireland was unfortunate that Britain ceased to be a leading
country in technological terms before the turn of the 20th century. This is especially evident in
the nature of the agriculture sector - which as Frank Barry has said, ‘became an agricultural
hinterland of Great Britain’ - and of the protected industrial sector.

There are examples of the impact of the three technological revolutions experienced in lead
countries. We had canals which were part of the first technological revolution. Of note is that
the ‘long moribund canal systems’ were amalgamated into CIE by Sean Lemass and were used
again commercially in the World War 2 period. We had a railway system, part of the second
revolution, which was very well developed in the early 20th century. Joe Lee suggests that the
railway was, ‘the first major modern technological innovation to be widely and rapidly diffused
in Ireland.” He refers to work he carried out on early railways 1830-1855. That date is quite
early in the second technological revolution. We also had an electricity network, part of the
third revolution, which was a significant early development of an independent Ireland. All three
- canals, railways and electricity - are infrastructure branches in Perez terms. There were
isolated industrial projects such as the Guinness brewery which were a consequence of our
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historical links with Britain. From a technology standpoint we see more the absence than the
presence of any up-to-date technology.

Growth but not technological development to 1971

The fifteen year period from 1957 showed that growth was possible from a low base without
there being any significant technologically based structural change. The Irish economy in the
early 1970s was in technological terms structurally similar to that of 1957. Figure 6.1 shows the
changes over the period in the shares of the fifteen sectors.

Figure 6.1: Share of GVA by sector in current prices, 1957 and 1971
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Figure 6.1 shows that agriculture’s share of GVA declined significantly from 1957 to 1971. There
were small increases in every other sector except the other industry sector, which had a
relatively large increase in share. This sector is traditional manufacturing and the increase in
this sector is due to an element of foreign direct investment at this time. Barry [2] in a related
comment says, ‘Had the agency [the IDA] instead [of high tech] tried to target sectors such as
aerospace and motor vehicles - sectors found not to have become more mobile- the chances of
success would have been very much poorer,” footnoting that the Potez Aerospace company
represents a case in point. Arguably even if successful it would have been a much worse result
for Ireland in terms of longer term viability.
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Cormac O Grada [12] also identifies companies such as Potez Aerospace, Verolme, Westport
Textiles and Chipboard Limited as among the first to arrive. The companies involved are
examples of a maturity phase development from a Perez viewpoint — that is belonging to the
tail-end of the Age of Oil, the Automobile and Mass Production. We would therefore
reinterpret O Grada when he says, ‘The remarkable transformation of the economy between
the late 1950s and the early 1970s may be largely attributed to the arrival of the multinationals’
and suggest that while there was industrial growth, there was no transformation in terms of
fundamental technological development. Some groundwork had been laid for later change.
We see the first evidence of what was to become the fifth technological revolution in the
development of the electronics and chemical sectors, which were small but had remarkable
growth rates.

Structural change despite macro problems 1972-1986

The period from the early 1970s to the mid 1980s is particularly interesting from a structural
change viewpoint in that it shows that there can be significant structural development in a
period when there are significant negative macroeconomic, in this case fiscal and industrial
relations, problems. Figure 6.2 shows the share of GVA for 1972 and 1986.

Figure 6.2: Share of GVA by sector in current prices, 1972 and 1986
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Figure 6.2 shows a further decline in the share agriculture holds of total GVA, but now a decline
also in other industry. There are now significant increases in chemicals, electronics and financial
services. In the case of chemicals and electronics, the strong growth, in what Perez calls key

37



sectors of the ICT Era, is a special example of positive structural change. It should be borne in
mind that, from a foreign direct investment perspective, we still see assembly operations in
these industries to some extent. However, these were contributing to the pool of skilled
workers that were crucial to taking Ireland to higher levels of achievement in later years. The
agri-food sector saw development of the processing sub-sector (identified by a growth of 66%
over the period in the food sector — see table 5.2). Furthermore, structural change within
processing was increasingly using more effective up to date technology.

Technological development without employment to 1996

The period from 1987 to 1996 saw the beginning of the dramatic structural change in what has
come to be known as the Celtic Tiger era. Figure 6.3 shows the sectoral shares.

Figure 6.3: Share of GVA by sector in current prices, 1987 and 1996
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The chart shows little change in sectoral shares other than chemicals, electronics and printing
and IT. The fall in share of GVA for electronics can only be explained by the increases in the
share held by chemicals and IT because electronics have grown 177% in the decade. Strong
growth across the economy is evident from Table 5.3. This period represented a fundamental
change in the nature of foreign direct investment. It saw the entry of Intel to Ireland in 1989 in
what Perez would probably label as a big bang development. It also saw the software sub sector
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advance both by way of foreign direct investment such as Microsoft and by way of substantial
indigenous development to the point where Ireland would become a top exporter of software
in absolute size at the global level.

The emergence of the Dublin financial services centre would in a short space rival long
established centres such as Luxembourg. Finance is significantly influenced by ICT and is what
Perez calls an induced sector. From figure 6.3, it appears that the early years of the financial
services centre did not result in a marked increase in share of total GVA. Also in terms of
induced sectors, this period saw the development of business services and construction (see
table 5.3) which would in subsequent years up to 2006 become a central part of Ireland’s
dramatic increase in employment.

Employment responds to 2006 but trouble looms

The period from 1997 to 2006 saw what can be acknowledged as the best in terms of
employment but, in retrospect, the prelude to the least good of Irish structural change. Figure
6.4 shows the sectoral shares.

Figure 6.4: Share of GVA by sector in current prices, 1997 and 2006
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In figure 6.4 we see that the financial sector, other services and building have increased their
share of GVA significantly in the decade. In fact, well performing sectors such as chemicals and
electronics have lost share to these sectors. A significant difference from a decade earlier is that
value added growth translated into substantial increases in employment. Despite this the
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warning signs can, in retrospect, be seen clearly. Growth in the construction sector was rapid
which was at first necessarily rapid, as Ireland had some catching up to do. In retrospect, the
construction was overly rapid towards the later the years up to 2006 (see table 5.4). The
financial and fiscal instability since 2006 has led to a dramatic reversal of the position of the
sector. The extraordinary growth and dominance of the building and financial sectors is the
prelude to the current financial crisis. This activity fits the Perez model extraordinarily well in
what she terms the frenzy at the end of the installation period of the revolutionary cycle.
According to Perez we are now at the turning point of the cycle.

Technological Revolutions and Perez Branches

The world is at the present time at a turning point in the current ICT revolution. Because of the
way in which the financial crisis diffused across virtually all countries this turning point is
common to most countries including Ireland. Countries, of course, have different experiences at
this point. Ireland, in particular, because of the impact of developments in property and
construction has had more difficulties than others.

The Perez framework suggests that the key in moving beyond the turning point is the way in
which financial and production capital interact. Ideally production capital takes control and we
have, in Perez terms, a golden age until the next tech revolution emerges around 2020.
Alternatively if financial capital does not fall into line because regulation is not well
implemented, we get a gilded age.

There is little argument that Ireland had a dramatic catch up in recent decades as evidenced by
income per head at EU level. What may not have been emphasised is the importance in
understanding the difference between that performance and the performance of the thirty or
so years since 1957 in the course of technological revolutions that did not suit the Irish case.

The earlier technological revolutions impacted to a very limited extent on Ireland. The fifth
technological revolution (ICT) has suited the Irish position in many respects. Our membership of
the European Union combined with our tax regime meant that Ireland was no longer
peripheral. Our approach in seeking foreign direct investment had high dividends in electronics,
in chemicals and in software.

Furthermore, within the context of the current technological revolution we can see that
Ireland’s economy has good examples of all the branch types discussed by Perez. For this
reason we can say that Ireland is a good fit of the model.
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Perez distinguishes four branches or sector types whose characteristics are directly or indirectly
a consequence of the key factor (in this case the micro-processor). In Ireland all four branches
can be identified.

Perez sees motive branches as those which produce the cheap inputs. As the ‘chip’ is that input
or factor, the presence of Intel in Ireland is a fundamental example of a motive branch.

Significant parts of the recorded media, the chemical industry, electronics and finance are
sound examples of carrier branches. The high value added of the pharmaceutical industry relies
critically on testing and precision instruments developed by the technology sector. In the year
2002, to choose the most remarkable example, 13% of Ireland’s GDP is due to the chemical
industry. The production of precision instruments is another example of a niche sector of major
importance to us. The financial sector has transformed from the situation where traditional
high-street banking was an important corner of the economy to the current situation in Ireland
of international banking with massive flows in and out of the country. This transition is due
directly and indirectly to communications, information technology and globalisation - all
characteristics of the current technological era. Much of Ireland’s sustained economic growth in
the period from the early 1990s is due to the presence of these carrier branches and their
global importance in the current technological age.

Ireland’s rapid infrastructural development (building, which led to the property bubble and
other forms of infrastructure such as the DART and Luas systems and the, less rapid, roll out of
broadband) are consequences and factors driving economic structural change, and examples of
infrastructural branches.

The induced branches are identified as new industries, or old industries that have adapted,
whose make-up takes on the key factor characteristics. We see the communications sector
transformed significantly. Arguably what we find in construction and other, primarily business,
services are induced sectors which are well based because they are induced by sustainable
development in modern manufacturing and parts of modern services and on the other hand
induced sectors which are not well based because they were induced by an unsustainable easy
liquidity bubble.

Peripherality and foreign direct investment

Again there is little argument that up to our becoming members of the then European
Community Ireland was a classic peripheral country and very much a follower in technological
terms. Even after that event Ireland made significant use of our peripheral constraint in
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submissions for European Structural Fund allocations. The reality in retrospect is that
peripherality was changing because of EU membership, because of our tax regime but most
particularly because of the nature of the ICT and revolution. That revolution has made the
world more global in a way qualitatively different to any previous globalisation. The Internet
knows no geographic boundary - even though not every country yet fully recognises that.

Arguably the most significant impact of the altered peripherality and the current technological
revolution in the Irish case is in the changed nature of our foreign direct investment (FDI). In the
1960s FDI increased significantly but was primarily linked to the then mass production
revolution and further to the maturity phase of it.” The initial evidence of the current revolution
was in assembly-type projects still important in improving technological knowledge. There
followed some substantial changes in the composition of FDI which had their roots in the
current technological revolution. Firstly the IDA in 1972 concentrated their attention on
attracting electronic and chemical companies. The second change in the nature of FDI marked
a shift from manufacturing to services, even within FDI companies already situated in Ireland.
Thirdly, the arrival of Intel to Leixlip in 1989 is particularly significant in that a world leader
decided to produce the key factor of the revolution in Ireland.

The outcome is that Ireland’s FDI includes examples of world leading companies in the software
sector, in electronics, in pharmaceuticals and in ficancial services.

Financial Capital

Looked at from the Perez perspective of the different behaviour of financial and production
capital, what took place at the global level in recent years was the result of what Perez
describes as the linked double bubble, being the major technology bubble and the related easy
liquidity bubble. The technology bubble has regularly occurred midway though the assimilation
of each of the five technological revolutions being the culmination of some twenty five or so
years of market development centred on new clusters of technology and spurred by the
supernormal profits generated by the production based on them. The easy liquidity bubble was
a specific historical event in the present technological revolution which Perez believes to be a
function of the failure of regulation although offset in terms of timing by the impact on demand
of the rise of emerging countries especially China and India.

7 perez in personal communication with the authors comments on this point. She states that it is precisely that we
were at a remove that we see the evidence of the maturity phase of previous revolutions, that is, ‘production
moves to the periphery at maturity.’
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In the Irish case there was arguably, in addition, a fiscal bubble that emerged based on the tax
receipts flowing from the construction and property sectors, see for instance Philip Lane for a
discussion of this point [8]. These sectors grew in a dramatic and ultimately unsustainable way
based on the easy liquidity phenomenon exacerbated in the Irish case by a Celtic Tiger mantra
that we are masters of the universe.

7 Conclusions, some Policy Implications and Future Work

The paper has set down a new statistical series of gross value added at sectoral level. The data
is used to analyse the structural changes in the economy over the period from 1957 to 2006.
The first 15 years of this time were a period of good economic growth, largely driven by
traditional manufacturing, but not of much structural change. The next 15 years are interesting
in that very definite structural change occurred at a time of economic problems. In this period
we see the rise of chemicals and electronics and decline of agriculture and traditional forms of
manufacturing. From 1987 to 2006, the economy continues to change in a very definite
direction. Within industry, chemicals and electronics continue to feature largely, though
electronics lose some share of total gross value added towards the end. As a whole, the balance
of the economy moves towards services and away from manufacturing. Other services,
financial services, software and computer service, and communications all contribute
significantly in the last ten years to gross value added. The paper has also presented a first step
in an argument that technology, institutions and financial crisis are important in understanding
Irish development.

Suggested Policy implications

Had the reality of economic cycles been accepted, arguably the temporary nature of
exceptional tax receipts from property and construction could have been recognised and
appropriate treatment applied to them. Also regulation especially of the banking sector could
have had a clearer basis and been appropriately implemented.

Turning to the present, we still have to see if the challenge to establish a new financial
regulatory framework at the global and Irish levels will be met well. Time will tell if policy
makers can deal with vested interest and be up to the task.
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Looking ahead, through examining the potential for the next twenty years of the present
revolution and the likely nature of the coming sixth technological revolution, supply side policy
should be oriented to realize the opportunities that will arise in ICT and to follow the
emergence of the next revolution. Policy should identify the implementation requirements so
as to position Ireland as a leading niche player within both.®

Future work

Section 6 identifies some of the features of the Irish experience that fit well with the Perez
model. We believe that more in-depth analysis of aspects of this good fit will provide
interesting results. Within the model there should be evidence of structural changes within the
industries themselves that represent a shedding of old ways to make way for the new. We
suggest here that this may be explored using input-output tables. It may be possible to thus
trace new sets of inputs into industries and in fact see an element of convergence of inputs into
industries across the economy. For example early input-output tables exhibit much activity in
the manufacturing industry section of the table. Later tables show transactions between
manufacturing and services as manufacturing requires payment of computer services, royalties
and software fees. Full examination of this phenomenon is beyond the scope of this paper but
is an issue the authors intend pursuing at a later date. Perez mentions the effect of a
technological revolution on the input-out table in [15].

Other issues where we believe further work using more detailed sectors and company level
information, where available, would bring benefit are:

e Why does the current technological revolution fit for Ireland far better than the
previous four and how can Ireland best be positioned as a leading niche player going
forward?

e Whether the Perez branches operate differently in follower countries such as Ireland
than in leading countries.

e How technology, institutions and financial crisis have co-evolved in the Irish case.

¥ See a discussion of this point in an article by Perez in Open Democracy [16].
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