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Abstract

This paper com bines panel data on em ploym ent and Ivestm ent
n different types of capital good n N orthem Treland w ith tim e-
series data on the level of political conflict (m easured In various
ways) In order to estinate the extent to which conflict
discourages employm ent and nvestm ent of different kmnds.
W hile all factors of production are affected by political conflict,
the m agnitude of the effect varies substentially from one t©

another.
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1. ntroduction

There has been violent political conflict in N orttem Treland for over 30 years (1969-
2001), m aking the Troubles one of the Jongestrminning low-htensity conflicts n the
W orld. O ver the last 30 years there has been substantial variation in the m agnitude of
the conflict, as m easured by, for example, the btal number of politically related
deaths and njures n the Province. Since the 1998 G ood Friday A gream ent there has
been som e reduction n the ntensity of the conflict, prom pting speculation about the
potential size of a N orthem Trish "peace dividend".

G ven the Jlength of the conflict, and the relative abundance of econom ic data
for Northem Teland, there have been surprisingly few quantiative studies on the
Impact of political violence on econom ic actvity, and (© our know ledge) no
econom etric w ork of any kind . Existing estim ates of the size of the peace dividend are
therefore highly soeculative. h this paper we will plug a gap In the literature by
directly estim ating elasticites of m anufacturing investm ent and em ploym ent w ith
regpect o the ntensity of the conflict. A Jthough this isnotby itself enough t© estin ate
the potential econom ic consequences of the peace which depend also on actvity
the substantial public and private service sectors), it is surely an essential com ponent
n the calculation.

Our results are also wlevant t a second issue. Econom ic activity (ncluding
m anufacturing activity) In Northem Treland has received very generous nvestm ent
and em ploym ent subsidies over the past three decades. A great deal of attention has
been paid to this systam , and t© its reform  (see for exam ple C ulow and Teague, 1993 ;
Hart, 1993; Ham ilton, 1996). One Inporent factor n determ ning an econom ically
efficient set of subsidies w illbe the extent to which the conflicthas Jed to reductions n
different factor puts. Ttw il be in portent to know which types of Inputare the w orst
affected by the violence, and therefore the onesm ostdeserving subsidies on econom ic
grounds. O urpaperw ill provide som e evidence relevant to this issue by estin ating the
extent to which the In pact of violence varies across different factors of production.

The next section provides an overview of the N orthem Trish econom y during
the period of the conflict. This inform s the econom etric m odel presented n Section 3.

Section 4 concludes.



2 .Econom ic Perform ance In N orthern Treland

Summ ary statstics for the N orthem Treland econom y present a m ixed picture. On the
one hand, the rate of grow th of ral GDP for recent years has outstripped the UK

average. The average annual grow th rate forN orthem Ieland over 1985-94 was 3 4% ,
as compared wih 2 4% for the UK as a whole. For the m anufacturing sector the
contrast is even greater, w ith figures of 75% and 13% ! However, the level of per
capita GDP In Northem Feland $ stll only 80% of the UK average (Bimie and
H itchens, 1999). H itthens etal. (1993) argue that the rate of convergence in plicit In
such figures is Jow er than the average htemational convergence rates estim ated In
cross-country grow th m odels. Th otherw ords, N orthem Treland is not catching up w ith
Britan as quickly as one m ight expect. The underperform ance of the N orthem
Treland econom v m ighthbe due to a varety of proxin ate causes:

1. Factor mputs. The N orthem Freland unem ploym entrate (13.0% in 1995) has
been persistently higher than the UK average 8.8% in 1995). On the other
hand several studies Indicate that N orthem Treland m anufacturing nvestm ent
mtes are no low er than the UK average Harris, 1983 ; Henry, 1989; H ithens
et al., 1990; H ithens and Bimie, 1993, 1994), and that they have at tines
been higher. This explains the fact that there has been som e convergence,
how ever 1im ited. But the Northem Irish economy has becom e ncreasingly
m anufacturing ntensive — as hdicated by the grow th rates above — while the
British economy that has becom e less m anufacturing ntensive. So m arghally
higherm anufacturing Investm ent rates n the province do not represent better
undertyng econom ic perform ance.

2. Factor productivity. H istorically, Northem Trebnd productivity grow th, at
Jeast n the m anufacturing sector, has been low er than the UK average. Figures
reported In Borooah and Lee (1991) and Borooah (1993) imply that average
annual TFP grow th In Northem Treland over 1960-83 was 2 .0% , com pared
wih 21% for the whole UK . The disparity is even lamger for factors of
production considered ndividually. Average annual growth in Northem
Treland labour productivity was 2 9% , compared w ith 3 2% for the UK ; for
capital productivity the figures are -3 2% and 1 1% . These differentials have
resulted n Jow er levels of productivity in the Jate 1980s and 1990s. B imie and

* Figures are based on Bradley and M cCartan (1998).



Hirthens (1999) estinate that Northem TIeland manufacturing labour

productivity n 1987 was 77% thatofthe UK asawhole. Th no sub-sectorw as

productirity higher n the province than n Briamn.
To summ arise: em ploym ent perform ance and Jabour productvity in N orthem Treland
are worse than In Britain; nvestm ent is notm uch higher, and capial productivity is
Iower. Per capita GDP In the province is Iower than the UK average, and is not
converging on this average very quickly. These stylised facts suggest that N orthem
Treland faces an aggregate production finction @nd hence Jabour and capital dem and
curves) that lies below Briain’s.

To what extent can this be explained by the Troubles? Row thom (1981)
suggests that the conflictm ight reduce factor productivity, and therefore en ploym ent
and Investm ent, by degradation of the capial stock n attacks on property . Perhaps
more Imporantly, the violence could alo rduce nvesment @End eventually
an ploym ent) through increased uncerainty about the retums to nvesting in N orthem
Trish industry. A s the htensity of conflict Increases the perceived probability of a
m apr escalation of violence, 1 which production is severely disrupted, m ight also
hcrease. If it is in possible to hsure agamnst such risks fully, or if there is nvestm ent
hysteresis D ixit and Pindyck, 1994), then fims will be more cautious in their
Investm entdecisions.

The size of this effect could have been exacerbated by the fact that a large
num ber of plants in N orthem Treland in the 1970sw ere partof fimm s based outside the
province (mostly n Briain).Ham ilton (1993) pomnts out that the num ber of B ritish-
owned plnts n Northem Brelend fell from 290 1 1973 t© 121 1 1990. The 211 ;n
an ploym ent corresponding t© the net reduction In the num ber of such plants was
41,186.2A further5,290 pbsw ere Jostas the result of the closure of plants owned by
firm s based outside the UK . Fothergill and Guy (1990) argue that Brtish firm s In
recession are likely t© close N orthemn Trish plants before they close British ones, and
that the explanation for this does not lie n the peripheral Jocation of the form er. One
explnation for the difference is that Jocating plant In N orthern Treland is regarded as
a relatively high-risk venture thata firm in recession can ill afford.

Several studies have sought to quantfy the magniude of such effects on
m anufacturing em ploym ent. These nclude Row thom (1981), Canning etal. (1987)
and Row thom and W ayne (1988). The estim ates of m anufacturing b Josses due t©
the Troubles range from about 25,000 t© about 45,000. How ever, a great deal of



caution should be attached t© these figures, which are bassd not on econom etric
analysis but on a com parison of current em ploym ent grow th n N orthem Freland w ith
past growth andbr gmowth In Brtain, controlling for changes In ndustral
com position and public enployment policy. This accounting method involves
cakubtng the conflict effect as a residual. The size of the residual could be
attrbutable t© a num ber of factors — such as changes in or regional varations in unit
Jabour costs — thatare notdirectly related to the conflict.

A lthough the explanations fora 1nk betw een the Troubles and m anufacturing
anploym ent also Imply a link betw een the Troubles and m anufacturing mnvestm ent
unless the production function is very peculiar), there are no studies that attem pt to
quantfy the nvestm ent effect. N evertheless, there are several ntemational cross-
country studies that find a Ilink betw een the degree of political hstability (rariously
m easured) and investn ent perform ance. For exam ple, A lesina and Perotd (1993)
explain cross-country mnvestm ent variations by ushg a "sociopolitical ns@bility
ndex" constructed by principal com ponents analysis. The in portant factors in the
ndex are ndicators of the absence of democracy and the cidence of political
violence. Both Kom endi and M eguire (1985) and de Haan and S&mann (1996)
discover sim ilar results. Fedderke and L (1999) and Fielding (1999) apply different
technigques to South A frican tim e series data t© estin ate the size of the link between
nvestm entand ndicators of political nstability .

An additional issee, discussed by Collier (1999), is that politcal nstability
and the threat of civil war m ay affect not only aggregate nvestm ent but also the
com position of nvestm ent. Tn risky environm ents the dem and for nontraded capital
goods (ouildings and other construction works) may be partcularly low , because
these are notgeographically m obile and cannotbe shipped out to another area if there
is a majpr breakdown in civil society. Som e traded capital goods (m achinery and
equiom ent) are m ore m obile, and therefore less of a risk. So an Increase M politcal
hstability @En hcrease in the threat of civilwar) m ay reduce construction investm ent
m ore than m achery and eguiom ent nvestm ent.

M ost of these results on Investm ent and political nstability are based on cross-
country analysis, and all include countries thathave experienced greater insability than
N orthem Treland. N evertheless, the underlying rationale for the reqults — that lnsability
shifts productivity and hence factor dem and dow nw ards — ought also t© be m anifested

T a tim eseries, when the m agnituide of nstability vares over tin e. T the next section



we will pursue this idea by constiuicting an econom etric m odel that ncorporates such
shifts, distinguishing betw een traded capital, non-traded capital, and em ploym ent.

3.M odellng Investm entand Em ploym ent

3 1 Investm ent, em ploym entand political conflictdata for N orthem Freland

T order to estin ate the in pact of political conflict on m anufacturing nvestm ent and

an ploym ent, we w il m ake use of sectoral panel data on Investm ent and em ploym ent
that can be constructed from  figures reported In the Northemn Treland Annual Abstract
of Statistics. D aa for total en ploym ent NN ), m easured 1 thousands, can be constructad

for 1965-95 for four sectors: food and beverage processing, engiearing, transport
equiom ent production and textile production. A fifth category aggregates em ploym ent
T otherm anufacturing activitdes. The sam e can be done for construction nvestm ent (&)

and m achinery and equiom ent vesment (i ), m easured In thousands of pounds and

deflated by the gopropriate deflators in Econom ic Trends? The Separation of nvestm ent
nto "traded" and "nontraded" com ponents w ill allow us to test the hypothesis that
violent conflict can alter the composition of the capial stock. A finer sectoral
disaggregation is notpossible because of the reclassification of Industrial sectors during
the sam ple period. Figure 1 illustrates the nvesim ent and em ploym ent series. Th som e
of the sectors the series exhibitam arked determ mistic trend, but in all of them there is
substantial variation over the sam ple period.

[Figure 1 here]

Our ain is to quantfy the extent to which this varation is due t© the Troubles by
estim ating the sensitivity of Ivesim ent and em ploym ent to tim e-varyig hdicators of
political conflict, conditional on tim e-varying econom ic factors. The stucture of the
underlying econom ic m odel is outlined in section 3 3 below and discussed 1 detail n
Appendix 1. The economic tme-series used are tte average Northem Ireland
m anufacturng wage rate from the Northem Treland Annual Abstract of Statistics w ),
the constiuction investm ent and m achinery and egquiom ent invesim ent deflators from

Econom ic Trends s and vy ); and the fuel price ndex form anufacturng sectors from

2 The Northern Treland Annual AbstractofStatistics and Econom ic Trendsare both HM SO publications.
3 Province-specific capial goods prices are notrecorded .



Econom ic Trends (g . A 1l four of these are expressed rehtive t© the m anufacturing
output deflator from Econom ic Trends. A fifth econom ic tin e series used is the real
hterestrate ), m easured using as the UK treasury billyield rate.

T addition to the econom ic varigbles we w illm ake use of two Indicators of the
tensity of political conflictk m Northem Trelnd. The first is the total number of
faalites each year as a result of politically m otivated activity ) as reported n the
Sutton Thdex of Deaths htp:/tan ulstacukAuton/ndex him 1). This figure inclides
civilian deaths, security force deaths and param ilitary deaths. W e assum e that nvestors’
perception of the mtensity of the conflict does not depend on the dentity of those
killed * The second is the num ber of deaths per year as a fraction of the num ber of
violent ncidents G ). The number of ncdents is reported In the Northem Treland
Annual Abstract of Statistics. This ratio ndicates w hether the fatalibdes h a given year
were the result of many gn all incidents or a few large ones. It is possible that a few
large fatal hcdents (for exam ple, bom bs that kill dozens of people) have m ore in pact
of the perceived m agnitude of the conflict than m any am all ones, which m ightnotbe
view ed that differently from other violent deaths (for exam ple, ones resultng from
apolitical crim nalactivity).

The tw 0 series are illustrated In Figure 2 . Both the toalnum ber of fatalites and
the num berper violent incident are @ken t© equal zero before 1969 (when they are first
reported) . From 1969 onw ards the values of both are positive. There is nevertheless a
greatdeal of variation In the Indicators over the period 1969-95, reflecting Increases and
decreases In the mtensity of conflict. W e anticipate that this range of variation,
hcliding the period inm ediately before the s@art of the Troubles, will faciliate
estin ates of the extent to which increase In the ntensity of conflict lead t© reductions in
Ivestm entand em ploym ent.

[Figure 2 here]

3 2 Tim eseries properties of the data
Before procesding t© estmation of the mnvesm entan ploym ent model, we nead t©
ascertain the order of ntegration of each tin e—series listed In Tablke 1 below . Unit oot

tests are reported In Table 2. Sam ple sizes for the testare noted in the t@ble. They differ

4 R egressions using disaggregated fatality data did not yvield statstcally significant, hnterpretable
figures.



Table 1: The Variables and Sectors Appearing in the Model

Variables Production Sectors

Iv: log machinery and equipment investment F: food and beverages

Is: log construction investment E: engineering

N: log employment T: transp. equipment
w: log real manufacturing labour cost X: textiles

h: log real interest rate O: other

vy: log real price of machinery and equipment
vg: log real price of construction
pr: log real price of fuel

log total political fatalities + 1

log total violent political incidents + 1

Table 2: Unit Root Tests

2A: Panel Unit Root Tests (1965-95 for Iy and Ig; 1960-95 for E)

variable t-bar statistic lags 5% c.v.
(Iy) -3.50 0 -2.79
(Ig) -3.32 1 -2.79
(N) -2.73 1 -2.78

2B: Univariate Unit Root Tests for Economic Variables (1960-95)

variable p value lags trend
(w) 0.045 3 X
(h) 0.004 0

(pr) 0.081 1

2C: Univariate Unit Root Tests for Economic Variables (1965-95)

variable p value lags trend
(vg) 0.019 1
(vy) 0.045 3 X

2D: Univariate Unit Root Tests for Political Variables (1969-1998)

variable p value lags trend
(F) 0.006 0 X
(F-G) 0.000 0 X




from one variable t© another due to differences n data availkbility. W e have sector-
soecific cbservations for the three dependent variables 1 ourm odel, o we enploy the
thar panel unit ot testof In et al. (1998), which allow s for sectoral heterogeneity .
The null that the Investm ent series are I(1) can be repcted against the altemative that
they are I(0) around sector-specific Inear trends at the 1% Jevel. The tstatistc for
an ploym ent lies alm ost exactly on the 5% confidence nterval. W e w ill treat the series
as trend-statonary .

For the other variables (which do not vary across sectors) we enply the
stendard ADF test. Because I such a anallssmple ADF critical values are sensitive t©
the DG P asaum ed under the null, we sim ulate our own critical values. The pvalies

reported are tests of the hypothesis thatr = 0 In the regression :

Dyi= ao +aslk+ X} billDyes - rfifa + U 1)

w here i represents each of the variables n Table 2 and the lag order T is determ ned
by the Schwartz Crterion. The distributions on which the pvalues are based are
constructad on 10,000 replications underthe nullDG P:

Dwi= ag +ailk+ Zi bilIDyes + ue 1a)

The null can be r=fcted at the 5% level in all cases except that of pg, where the
significance level is about 8% . W e will treat all the variables as trend-s@ationary,
though the tvalues associated w ith pg, In Section 3 3 ought t© be treated with som e

cauton.

3 3 The estimated m odel

Using the data discussed above, we have observations for five sectors and (@after
tBking lags) 29 years; so w e have 145 obsarvations on sector s in year t. The m odel
estim ated is a panel VAR form achinery and equiom ent investm ent (; ), construction
nvestm ent ) and em ploym ent K ), conditional on (i) econom ic cost variables
(vector Z) and (i) the political conflict variables (vector P) discussed 1n section 3.1

> A 1l the results reported in this section w ere produced using TSP 4 4.



and listed in Table 1 above.® Lags up t© order 2 are lncluded in the m odel:

S

Xi=a L)X, +bL)Z_,+9L)P, + u; @

2t
Xi: [Li t'Isthts]';Zt: [Wt’ [l t’vBt’th]l;Btz E|t’(F_ G )t]I

s= [F,E,T,X,0];t= [1967,...,1995]

=1 =1 =2
a [L)= Y a,L';b L)=) bL'g @)=Y gL'
i=0 i=0 =0

Appendix 1 shows how this representation is consistent w ith an aggregate m odel
based on a profitm axin ising representative firm . Each param eter n the m odel is to
be Interpreted as an average elasticity across the five sectors. Any cross-sector
heterogeneity m the slope parmmeters In the model could potentially induce
autoconelation in the residuals uf, biasing the estin ates of these averages. Th such a
case som e correction w ould be required (Pesaran and Sm ith, 1995; Zhao and Pesaran,
1998).W e procead on the assum ption of no autocorelation; this assum ption w il be
tested I due course. a L), b (L) and gL) are lbg operators. The theoretical m odel
dicates thatelem ents of a (L) should be positive and elem entsof b (L) (oratleastthe
corresponding Jong-run coefficients) should be negative. W e anticipate that elem ents
of gL.) will also be negative: an Increase In the total rmum ber of politically related
fatalides w i1l reduce nvestn ent dem and and possibly also em ploym ent; so too will
the num ber of fa@alites perviolent incident.

A1l variables In the m odel have been de-trended. Each dependent variable in
the X vector has been de-trended using sector—specific intercepts and trends, so we
have 1 effect a w ithin-groups estin ator.’ N ote that contem poraneous values of the
econom ic cost variables are excluded from the model, because no approprate
Instrum ents are availkble.

u’ isa B X 1) vector of residuals for each sectors In each yeart. There isno a
prior restriction on the covariance m atrix for the 15 residual tim e series (three factors
of production, five sectors). The systam represented by equation (2) is estimated as a
Sean ngly Unrelated R egression w ith 15 equations and param eter equality restrictions

® N either (i) nor (ii) vary across sectors.

7 The DPD estim ator is not defined for our ssmple, shce n + 1 < T.Even with a larger n DPD
estim ates w ould be likely to Jead t© substantal overfitting w ith a T as Jarge as ours. See A varez and
Arellano (1998).
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across the five sectors. W e do how ever assum e that there is no autocorrelation n the
residual tim e series; tests of this hypothesis are reported below .

Table A1l In Appendix 2 reports the estim ates and stendard errors of all 66
param eters in them odel 22 foreach of the three dependentvariables n the X vector).
Because there is a substantal am ount of autocorrelation i som e of the explanatory
varables, tratios on many ndividual lags are quie anall, o the ndividual
coefficients are difficult to nterpret. For this reason Table 3 In the m aln text reports
Just the estim ated Jong-run elasiticities on each explanatory varable. Two types of
Jong-1un elasticity are reported . Foreach elem entof X and each elem entof Z orP, the
“ooefficient 17 colmn lists the direct long-mun elasticity, ie., the Jong-mn effect of
the rightthand-side variable, excluding the feedback betw een the differentelem ents of
X. The “coefficient 2” colmn Iists the longun elastcities when these feedback
effects are ncluded? Te., the “coefficient 2” colmn shows the elem ents of the
vecors [-a (1))"hb ) and @T-a 1)) g().

Table 4 lists som e descriptive and diagnostic statistics for the system . Foreach
of the 15 equations the @ble Indicates the stendard deviation of the dependentvariable
alongside the standard enrorand R? of the corresponding equation . The m odel explains
a large part of the sample variation of each dependent variable, with the single
exception of ¥ (constuction vesm ent n food and beverages) . Table 4 also reports
LM tests for heteroskedastcity. Th no case can the null of hom oskedasticiyy be
rected at the 5% Jevel. There are also two LR tests for residual autoconelation. The
first tests for the significance of the three elam ents of the vector g In the regression :

u =h (L)X, ,+f0L)Z. ,+y )P, +qu,, +V, ©)

This test assum es that any residual autoconelation is comm on across sectors. The
second does not make this assum ption, and tests for the significance of the 15

elem entsof g° I the regression::

W=h@)X, +£L)Z +y 0P, +q°u’, +v° @

® Mteractions between the three factors of production that are nsignificant at the 10% Jlevel are

suppressed In calculating “coefficient 2”. Ie., nsignificant off-diagonal elem ents of the [5;a;] m atrix
are setto zero . The suppressed effectsareN on} , N on§,and } onN.

11



Table 3:

variable

coeff.

Iy elasticities

(w) -3
(h) 0
(vy) 1
(V) 1
(pr) -1
(F) -0
(F-G) -1

.08787
.07992
.10845
.68937
.48473
.57880
.14686

Iz elasticities

(w) -1
(h) 0
(vs) 0
(V) 3.
(pr) -2
(F) -0
(F-G) -0

.43310
.21886
.73344
19840
.99368
.50802
. 76766

N elasticities

(w) -0.
(h) -0.
(vg) 0
(vu) 0.
(pr) -0.
(F) -0.
(F-G) -0

96319
15340
.25136
13952
61236
07318
.22296

Estimated Long-run Elasticities

1 std.

OO R, NNODN [cNeNeN N ol

OO O OO oo

.19142
.34204
.20385
.35376
.41688
.13908
.27130

.56541
.67352
.05094
.29824
.16858
.19975
.35585

.25990
.06426
.20962
.27917
.09279
.02866
.05335

err.

t

ratio

.59176
.23364
.92076
.24791
.56156
.16155
.22724

.55863
.32495
.35761
.39167
.56181
.54326
.15722

.70599
.38717
.19909
.49978
.59953
.55380
.17938

OO O OO oo OO OO O oo

OO O OO oo

p value

.010
. 815
.357
.212
.000
.000
.000

.576
. 745
721
.164
.010
.011
.031

.000
.017
.230
.617
.000
.011
.000
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coeff. 2

.42656
.10798
.25329
.13102
.89229
.66771
.29765

.53123
.25792
.14046
.94050
.65659
. 72787
.18929

.99487
.14251
.27244
.25074
.70675
.08982
.24584

std.

OO R, NDNOW Soookr ko

OO O OO oo

.45606
.41658
.42857
.60705
.53006
.16264
.31582

.07197
.79717
.44103
.81412
.36469
.25532
.47388

.30531
.07552
.23082
.30745
.11760
.02854
.05178

err.

t

ratio

.35331
.25921
.87730
.32605
.56995
.10533
.10886

.82398
.32354
.46720
.40026
.67942
.85087
.50967

.25857
.88699
.18028
.81556
.00981
.14745
. 74775

(See Table 1 for Variable Definitions)

OO O OO oo OO OO oo o

O OO OO oo

p value

.019
.795
.380
.185
.000
.000
.000

.410
. 746
.640
.161
.007
.004
.012

.001
.059
.238
.415
.000
.002
.000



Table 4:

Regression Descriptive Statistics

(See Table 1 for Variable Definitions)

equation std. dev.
(In") 0.263126
(In®) 0.258415
(L") 0.668007
(I 0.524700
(I°) 0.258745
(I:9) 0.353896
(I57) 0.675393
(Is) 1.283010
(I55) 0.841283
(1:°) 0.347083
(NF) 0.047922
(NF) 0.109848
(NT) 0.090274
(N¥) 0.127943
(N°) 0.099214

std. err.
.208297
.235957
.553077
.404973
.204206
.412525
.577586
.041940
.628581
.340438
.035819
.057200
.066372
.047916

O O O O O O O r O O O o o o o

.055032

R2
.356151
.230917
.303610
.418934
.384757
.000398
.252214
.351954
.427303
.189943
.448328
.721875
.461784
.868951

O O O O O O O O O o o o o o o

.717054

* p-value for an LM test of residual heteroskedasticity

LR Residual Autocorrelation Test 1:

LR Residual Autocorrelation Test 2:

F(15,199)
F(03,211)

0.29085
1.67130

heteroske-
dasticity*
0.771
.119
127
.488
.812
.241
.267
.145
.274
.152
.883
.602
.058
.922

O O O O O O O O O o o o o o

.621

0.9958
0.1742

Table 5: Impulse Responses of Dependent Variables to Shocks to

Elements of the P Vector (See Table 1 for Variable Definitions)

(1)

period
t =20
t =1
t =2
(i1)
period
t =20
t =1
t =2

standard deviation impulse

(Im)
-0.388
-0.351
-0.131

standard deviation impulse

(Im)
-0.390
-0.060
-0.321

to F
(Is)
-0.244
-0.449
-0.293

to F-G

(Is)
-0.273
-0.046
-0.505

-0.025
-0.065
-0.030

-0.047
-0.040
-0.046
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N either test statistic is significantat the 103 level.’

3 4 Results of Estim ation
The swatstcally significant coefficients in Table 3 are consistent w ith econom ic
theory and w ith ourpriors about the in pactof political conflicton econom ic actvity:
(1) H igher real Tabour costs reduce both em ploym ent and investm ent; In fact, the
estim ated equilibrium In pactof an hcrease In the wage (coefficient 2) is greater
for nvestm ent than it is foraemployment. A 1% increase h the wage & estim ated

o reduce mvesm ent In m achhery and equiom ent by about 3 4% , construction
Tnvestm entby about2 5% and em ploym entby aboutl1% .

(i) H igher fuel prices also reduce em ploym entand Invesm ent. A 1% increase n
fuel prices is estmated t© reduce nvestm ent n machhery and egquiom ent by
about 1 9% , construction Investm ent by about 3.7% and em ploym ent by about
07% .

(iii) H igher real nterest rates reduce employm ent, a 1% Increase In interest rates
Jleading tv a 0 1% reduction.H ow ever, the estim ated effect of real terest changes
on Investm ent is insignificantly different from zero. (I fact point estin ates are
positive, but several tim es gn aller than the associated stendard error..)

(i) C apital goods prices are not found to have a statistically spnificant im pacton
either Investm entor em ploym ent.

Conditional on these econom ic variables, the effect of changes In the intensity of
political conflicton both Investm entand em ploym entare large and significant:

(1) An ncrease In the total num ber of A@lites resultng from the conflict reduces
nvesmm ent In both types of capital and employment. A 1% ncrease In faalites
reduces both Investm ent in m achhery and equiom entand construction nvestm ent
by about0.7% . The conesponding reduction in em ploym entisabout0.1% .

@) A 1% hcrease In the number of fawlibes per violent hcdent reduces
nvesmm ent n m achinery and equiom entby about 1 3% . The corresponding figure
for construction vesm entis 1 2% .Foremploym entitis 02% .

There is no evidence that the hntensity of conflict has a differential impact on
nvesm ent in different types of capial. There are no significant differences In either
the direct effects (coefficient 1) or the equilibrim effects (coefficient 2). There isno

° There isa caveatto these statistics. The reported F+ests are based on O LS regressions of the system s
represented by equations (3) and (4).The value of the F -statistics does vary w ith the estim atorused.
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support from the N orthem Treland data for the hypothesis that construction nvestm ent
Is especially sensitive to m easure of the intensity of conflict. H ow ever, the estim ated
effects on Investm ent are several tin es greater than those on an ploym ent. Basing our
calculations on the coefficient2 colmn, a 1% ncrease I total fatalitbes reduces the
capitatlabour rato by about 06% ; a 1% hcrease In the number of fatalitbes per
violent Incident reduces the capitatlabour ratio by about 1% . As a consequence,

Tebour productivity and wages are lkely t© Al W ih m ore frequently reported data

on w ages itm ightlbe possible to estim ate the m agnitude of this effect.

The sam ple period w e are using contans very few years 1 which the num ber
of fatalites is anyw here near zero, o itw ould be happropriate t© use the results here
o hypothesize about the equilibrium in pactof a com plete cessation of violence. The
m odel could w ell be non-linearatvery an all values of F .M oreover, a substantial part
of the In—sam ple difference betw een high- and Jow-violence years could be due t© the
delaying of nvesm ent during periods of high violence and conrespondingly greater
nvesm ent during lulls; this would cerainly be the case In a D xitPindyck
terpretation of the results.

H ow ever, w e can say som ething about the size the political violence effects by
calculating in pulse response profiles for each of the factors of production. Inpulse
regoonses are reported In Table 5. The figures indicate the percentage change in each
factor of production In response t© a one-period shock t© either (1) total fawlites F)
or (i) fatalitbes per violent ncident F-G ). The size of the chocks is one sample
sendard deviation (1443 for F; 0727 for F-G). The shortterm reductions nn
nvestm ent n regoonse o these shocks arew ell over 25% ; the em ploym enteffects are
an aller, ataround 5% .A strking feature of Table 5 (@t Jeast for em ploym ent, N, and
equiom ent Invesim ent, I ) is that the responses t© hcreases In the polidcal violence
hdicators are Inm ediate, In the sense that the peak of regponse profile isatt= 0 ort=
1. The full effect of an Increase or reduction In violence is gpparentw ithn a year. Tt
com es as no surprise that this is not true of construction nvestm ent, (&) which has a
longergestation period.For k the profile peaksatt= 1 forF and att= 2 forF-G .

The estimates In Tables 3 and 5 alo ndicate why there is no obvious
sim ilarity betw een the tim e-profiles of Invesim entand em ploym ent Figure 1) and the
tm e-profile of btal fallites Figure 2). There is a subsantal &1l n the fality
figures after 1975: the average annual num ber of fa@alities for 1970-75 is 246; the
average num ber for 1976-95 is 53. There is no conesponding rise in nvestm ent and
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an ploym ent after this period. One rmason for this is that the benefits of low er otal
fatalibes are offsetby an Increase In faalities per violent ncident, alwo illustrated n
Figure 2.The avaerage value of F -G rose from -2 .75 over1970-75 to -2 17 over1976-
95.A lthough in term s of total deaths the intensity of the Troubles subsided after 1975,

the seriousness of ndividual violent hcidents continued t© hcrease.

4 .Summ ary and C onclusion

Panel data estm ates of the determ mants of nvesm ent and employment in the
N orthem Trelend m anufacturing sector ndicate that variations in the ntensity of the
political conflicthave a large and significant in pact on econom ic activity . The in pact
on Investm ent is greater than the In pact on am ploym ent, as one would expect if the
amnk-cost elem ent of Investn ent decisions is greater than that of employment
decisions. However, there is no significant difference between the inpact on
construction nvestm entand thaton equiom ent vestm ent.

Thvestm ent and em ploym ent In any given year are affected both by the total
num ber of casualbes n the conflictand by the average size of violent ncidents n that
vear. In otherwords, a few Jarge incidents have m ore in pact than m any sm all ones.
From an econom ic pointof view , a shgle incident like B Joody Sunday or the Om agh
bom bing causes m ore dam age than m any an all violent incidents leading to the sam e
num ber of fatalites. Changes In conflict ntensity from one year t© the next have an
mmediate effect on Invesment and employment. Our results hndicate that the
ncrease I m anufacturing activity resultng from a perm anent cessation of all violence
is Tkely t© be substantial and t© happen very quickly. For reasons discussed above,
how ever, itwould be in prudent to use our estim ates t© calculate a categorical figure
for the peace dividend.

To the extent that the r=ductions in Investm entand em ploym entare a response
o unihsurable risks associated w ith upturms In the ntensity of political conflict, the
results here indicate an econom ic rationale for the substantal subsidies enjoyed by
Northem Trish industry. The fact that Investm ent is far m ore greatly affected than
an ploym ent suggests that investm ent subsidies have a m uch m ore robust econom ic
Justification than em ploym ent subsidies.

16



Appendix 1

Tn this appendix w e derive them odel used in Section 3 3; this is an extension of them odel
describbed by Rama (1993). There are wo types of cgpial nvesm ent In the m odel: non-
residential construction B) and machinery / equiom ent M ). The optm al levelfor each
type of capital is that which m axin ises the grow th in the value of the representative firm ,

P .P isgivenby:

P=[PR.-WN.-PN]+ {PoilDu1 -EWu1lNg1-EPg:" N1 M1+ nl @1
—S VAT + S5 {E Vi 11Ky 1 /[1 + 1] ViK' + ViK: ViK'l + 1)

where Q. is the fim & outputat t, P, the price of this output, W . wages, N an ploym ent, Py
fuelprces, Y. use of fuel, rr the nom nal nterestrate, kitthe stock of the 1 type of capial, ft
gross Investm ent In this type of capital fplanned one period ahead), Vit the price of this type
of capitalgood and E [ ] an expectations operator. The firm chooses kiﬁl Ng1, Yerand Qug.
The first tw o bracketed term s represent the present discountad value of present and future
operating profits. The third term represents the cost of acquiring new capital goods. The
final tw o tem s represent discountad capial gains from changes in the value of the fim s
capital stock over the tw o periods.

Neither the first nor the last term In egquation @A 1) is dependent on cument
Tnvesm ent, and w i1l not affect the m axin isation problam . D efining these term s as z,we

can w rite:

P=2+ PoiDu1-EWu1lNg1~E [Po1 W1 ML+ 1l -S; Vil @2)
+ S BV lKy1 /[ + nl -ViKy

The stock of the i type of capital is related t© gross mvestm ent by the follow ing law of

m otion:

Ky = Ko+ /L + d @3)

d is the rate of capital depreciation . Substiuting equation @ 3) nto equation @A 2):
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P=z+ {PeilDu1-SiECH11Ky1 ~EWe1 Ny, ~E [Pei MM g ML+ 1] @4)

where C itjs the user costof capitalnetof a capial gains term :
Ch= [+ d+ wHIV: - Vi1 -V @5)

n order to derive a tractable solution for the optim al capital stock, we w ill assum e that
output is a Jog-lnear finction of em ploym ent and the fim & stock of each type of capial.
W e ntroduce adjusm ent costs by allow ng output t© degpend negatively on the rate of
grow th of capial productivity is lowerwhen new capital is being nstalled). It is possble
that the sam e type of costs could also apply to labour, so thatw orkers are less productive
during a period of expansion of the w orkforce, and output is Jow er during the expansion :

a g b =z -+ -w -
Qe= gk’ K'¢INe Ny DKk wr) ONeNet) 0Kk o) @6)
1>a>f>0,1>b>w>0,1>9g>y>0,1>2z>0,g> 0,

a+b+g+z-f-y-wfl

The param eter restrictions em body neoclassical assum ptions. W e w ill also allow dem and
for the firm & output to depend negatively on its relative price. Substtuting equation @ 6)

nto equation @ 4) we have:

a-f FV b-w z f w vV
P =2+ {Puildk’s:1 K1  Negi Ner Ko N K @)

~SiE[C %1 )Ky1 ~E W 1)Ny1 ~E [Poi 1M w1 M1+ 1

M axin ising P with respect © Kow1,K w1, Ne1 and Ye 1 vields the ollow g solutions for
kiELl,@cpreSedin]ogariﬂm S:

hKk’1)= ha -f)-hECe1]) + {lg+ fAnK®) + wiin N + yin k>0 lls (A8)

“NE W1 1) -w]-ME[C w1 1)o-y] -1 E i’ N} -s]

hK'e1)= hig-y) -hEC 1)+ {[g+ fnk®) + Wi Ny + yin K> )l (A9)
“MEWe11b-w] -ME[Fe1]a -f]-IEPsi )M}l -s]
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wheres=@a +b+g+z-f-w -y] and lower case letters represent real factor costs: wt
= WPy, pe = Pe Prand cit: C it/Pt.Assum ng thatem ploym entdecisions are planned one
period In advance, actual em ploym ent n period &1 will be equal to that planned In
period t:

hiNe1)= hb-w) -hEWs])+ {[g+ fnk®) + win N + yin k) 1s (A10)

“hEFeMla ~fF]-MEC 1 1o-y] - E pus NI -5]

n otherw ords, the optim al capital stock and em ploym ent levels are Jog-linear fiinctions of
the real user costof each type of capital, the realw age rate, the real fuel price, the existing
stock of each type of capial and the existing level of em ploym ent. Equations @ 8-A10) are
of the general fom :

hk’e1)=a - MECe1]) + adink’) + asn N + adn K o) (A83)
—a5 ?hE We1]) —as PhEC w1]) —a10 ?hE Py 1)

hK'e1)=a- hEI :1])+ adh k) + asin Ny + adh k") (A9a)
—a; ?hE[Ps1]) —ag ?hE We1l) —a10 ?hE [Ps1' 1)

NNe1)=a3— NEWe1l) + adink") + afin N + agln ™ ) (A103)
~a; ?hE[Cy1]) —as ?hEC 41]) —a10 PhE 1 1)

W e have data only on gross nvestm ent, not the net capial stock . The tw o are related by the

equation:
. Sy .
k=Y (-d) - I, @11)
t=1

and hence:
t=co

L=ky-), 0-d) I, @12)
t=1

W ew illassum e that this equation has a Jogarithm ic approxim ation of the fom :

t=co

h(L)=p - hk)+ L-p) Y, 1, -h(L,) a13)

t=1

and hence:
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h(@) = plp; - hEF]) -as?hEWd) ~as?hE[F']) ~a10?h E [or 1)] (A14)
+ [ -p); + ay)n () + adn (T 1) + Tras N )

+ L -pWED Qe+ adlley)In (Tey) + agllealin (@ cp)]

h@'y=pla - hEC]) -a; ?hEC]) ~as?hE W) —a0?hE R 1)] (A15)
+ [ -p)II; + aglln (@' 1) + adn () + T-ash Ne)

+ L -pMZ5 Qe+ adlles)n (@' o) + aull s n (Frer)]

Ny = plas - ME W) -a; ?hE ) ~a?hE [ ) —a10?hE e 1)] (A16)
+adinMNy)+ oI @Cy) - @ -pVES 14N (Eyy)
+ ep I @w) - A -pUEE 10N @ L))

W ith R ational Expectations, the differencesbetw een E [%] and x. w illle entirely random , o

we canw rite:

(@) = plp; - hi) -ag?hivy) ~a.?h ') ~a10?hrd )] (Al4a)
+ [ -p); + ay)n (Try) + adn (T 1) + Mrasn N )

+ (L -PWES Qe+ aulle)n (Pry) + agllleallin (T )] + U,

n@y = ple, - ') -a7 2y —as?hiv) -ai0?h’)] (A153)
+ [ -pMI; + aglin @) + an (o) + Tash Nw)

+ L -pME Qe+ adllea)n @ o) + aulllegMn (Ted)] + u'e

M = plas - Iy -a; 2 ) —as?hd' ) -—ai0?hiod )] (Al6a)
+ asdinNw) + [ap I C) - @ -pE 100 @)
+ ep M@ ) - A -pUE 1@ )] + u'e

w here the uitare random varables.W ith A daptive Expectations, how ever, lags of the factor
prie tem s will also gppear In the systam . Note that I (c; )hastwo Iinearly ssparable
com ponents: a real nterest rate term @djusted for capital depreciation) and a real capial
goods price term :

20



neh = e+ hb @17)
where ) = hv'yPy) and by = Il + d+ ruld - Ve -vial/vV)

Sihce nfwy), ]n(th), n’ oand In (ptF) are potentally endogenous to factor dem and, itw ill
not be possible (n the absence of appropriate nstum ents) t© include them in an
econom etric m odel of factordem and. Ifw e w ere t© assum e R ational Expectations, then lags
of factorprices could be used as nstrum ents. This assum ption m ay be too restrictive, sowe
nstead adopt a reduced-form version of the systam that is agnostic dout expectations
form ation . C ontem poraneous values of the factorprices are replaced by lags up t© order T,
and the tw o com ponentsof In (cit) m ay have different coefficients:

N = dhy -2 bitF o) -br?hived -bs?hf o) -by?hioed) - bse?hi ] (A14b)
+ [L-piL + as)n (Pu) + adin (' ) + Tash Ny)

+ Q-pIZ, e+ adle))M ey + agllean d )]+ v’

hd )= plb, — Pl Ej ﬂ.tmrl{VBt—t) -L?hwer) _ﬁt?h(VMt—t) _ﬁt?h@t—tF ) -£2hhee)] (AlSD)
+ [L-pMI; + &)@ ) + ain (@) + T-as T Ne,)

+ L -PWES e+ aglley)In () + @l n ()] + U,

h N, = pla; —pﬂ[Zle z [N (\}Bt—t) -2 2 ) _Z3t?]n(VMt—t) _Z4t?hpt—tF ) — z2hhe)] (A16b)
+aMmiy)+ lapIInEu) - O -pIE.Z 1dn (..

+ epI@u)- C-pZ) Idnd )1+ u',

If the lag order on all righthand-side variables is restricted t© two, then the system can be
represented by equation (2) in Section 3 3. That the estin ated uit are not autoconelated
suggests that this restriction represents a reasonable gpproxin ation of equations @ 14b-
A16Db).
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Appendix 2: Table Al: SUR Estimates of the Regression Coefficients (with White Corrected Standard Errors)

variable In(Iy) co. std. err. t ratio In(Ig) co. std. err. t ratio In(E®) co. std. err. t ratio
(Im) -1 0.252422 0.071830 3.514150 0.410715 0.112779 3.641780 -0.003310 0.010197 -0.32428
(Iy) -2 0.009020 0.076936 0.117232 0.015720 0.118231 0.132956 -0.016178 0.011408 -1.41806
(Is)-1 0.069025 0.037647 1.833460 0.141794 0.075450 1.879300 0.006600 0.005650 1.16855
(Is) -2 0.062584 0.036856 1.698060 0.108589 0.073342 1.480590 0.019628 0.005760 3.40838
(N) -1 -0.343494 0.350983 -0.978664 -0.506409 0.511462 -0.990120 0.820944 0.067865 12.09670
(N) _» -0.261180 0.338528 -0.771518 0.082688 0.506292 0.163321 -0.225996 0.061319 -3.68557
(w) _1 1.206460 0.851008 1.417690 3.771700 1.705780 2.211130 -0.052446 0.110840 -0.47317
(w) 2 -3.487040 0.847383 -4.115070 -4.845980 1.720880 -2.815990 -0.337695 0.108609 -3.10927
(h) 1 0.077916 0.170721 0.456392 0.103461 0.349541 0.295992 -0.010176 0.021262 -0.47860
(h) 2 -0.018894 0.187546 -0.100743 0.060599 0.379573 0.159650 -0.051961 0.024052 -2.16035
(vs) 1 -0.164746 0.747143 -0.220501 -1.726360 1.524560 -1.132360 -0.111657 0.094346 -1.18349
(vg) 2 0.983404 0.506540 1.941410 2.276160 1.029820 2.210250 0.213469 0.066077 3.23063
(V) -1 -0.452309 1.159660 -0.390037 1.702990 2.313370 0.736152 0.312127 0.148072 2.10794
(vy) -2 1.700000 1.169770 1.453290 0.694580 2.400560 0.289340 -0.255613 0.147111 -1.73755
(pr) -1 -2.103910 0.452987 -4.644540 -3.765520 0.921514 -4.086240 -0.387375 0.056324 -6.87764
(pr) 2 1.007350 0.492435 2.045660 1.521410 1.000560 1.520560 0.139338 0.063761 2.18531
(F) -0.268731 0.060848 -4.416440 -0.169173 0.122648 -1.379340 -0.017381 7.87E-03 -2.20906
(F)_1 -0.164030 0.062521 -2.623600 -0.175540 0.128401 -1.367130 -0.030227 8.04E-03 -3.75797
(F) 2 0.005280 0.041275 0.127972 -0.036108 0.082706 -0.436584 0.017967 5.38E-03 3.34209
(F-G) -0.536356 0.122876 -4.365020 -0.374912 0.251361 -1.491530 -0.063670 0.015384 -4.13866
(F-G) 1 0.077676 0.078422 0.990482 0.211249 0.160316 1.317700 -2.86E-03 0.010128 -0.28223
(F-G) 2 -0.388347 0.091616 -4.238850 -0.411784 0.184504 -2.231850 -0.023782 0.011644 -2.04252
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