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Abstract

In this paper we present empirical evidence from an industrial exhibition in Ireland as to the geo-

graphic distribution of the quality of Irish manufactured products in 1883. Our main finding is that

manufacturers from the north-east were on average producing higher quality products than those from

other parts of the country. This finding is consistent with the fact that Irish industrialization between

1850 and 1900 was mostly confined to the north-east of Ireland. Further research into the evolution

of Irish manufacturing activity may help discriminate between existing theories explaining the localized

industrialization which characterized Ireland in the 19th century.

1 Introduction

Ireland’s experience of the Industrial Revolution was considerably more muted than that of other major

European countries; while industrial output did increase between 1850 and 1900 there was a substantial

decline relative to Britain (O’Grada 1994, p.309). The north-east of Ireland was the exception, and its

economic fortunes had diverged significantly with the rest of the country by the end of the 19th century

(O’Grada 1994, p.313). Explanations for Ireland’s failure to industrialize and for the divergence between

North and South include: endowments/resources, entrepreneurial failure, peripherality, culture and religion,

path dependence and free trade (O’Grada 1994, p.314-315).

In this paper we take a preliminary step towards dissecting Ireland’s process of industrialization by presenting

evidence from a unique dataset of Irish manufacturers who attended a national industrial exhibition in Cork

in 1883. We know each exhibitor’s business address in Ireland and we use the number of prizes received at the

exhibition as a measure of the quality of an exhibitor’s products. This allows us to examine the geographic
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distribution of Irish manufacturing product quality. Our main finding is that the average number of medals

per exhibitor was more than 1.5× higher for exhibitors from the north-east of Ireland than for exhibitors

from elsewhere in Ireland.

Figure 1: Cities in Ireland and Britain

Product quality is intricately linked in theory to both innovation and growth, and therefore this finding

may be helpful in understanding the differential growth paths taken by the north-east of Ireland and the

rest of the country. Endogenous growth models such as Grossman and Helpman (1991) interpret growth as

being driven by quality improvements (innovations), and therefore two regions with different rates of quality

improvements (innovation) will have different growth trajectories. Product quality can also be linked to the

process of industrialization through trade. The latter half of the 19th century was a period of globalization

and firms which could participate in these international markets were able to expand and invest rapidly,
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inducing industrialization. Bielenberg (2009, p.40 ) reports that many firms from the north-east of Ireland

were particularly successful in exporting, and the trade literature has emphasized the importance of product

quality for accessing export markets (Grossman & Helpman (1991) and Hallak & Sivadasan (2011)). On

the other hand, though we believe that product quality improvements are an important component of the

process of industrialization, we do not claim in this paper that the quality of manufactured products was

necessarily a causal factor in Ireland’s industrial development. The process of industrialization can itself lead

to manufacturers improving product quality, in particular if they are exporting to foreign markets as did

many large Irish firms.1 Our aim for now is simply to characterize the difference in manufactured product

quality between the north-east of Ireland and the rest. Further research which could identify the timing

at which product quality differences between the north-east of Ireland and the rest of the country arose

might help us understand some of the causes of Ireland’s geographic pattern of industrialization. On an even

broader level, this may in turn inform our understanding of spatial development and growth.

One problem with making inferences from participants in an exhibition to the universe of manufacturers is

the issue of selection. An exhibitor’s decision to participate in an exhibition is a function of the costs and

benefits he will incurr. The costs of participating in an exhibition are increasing with distance because of

transportation and accomodation costs. Because Cork is located in the South of Ireland we might expect

that only the very best manufacturers from the north-east of the country would be willing to travel down

to participate in the exhibition.2 We attempt to deal with this issue by controlling for distance in our main

specification and by examining a sub-sample of limited liability firms which participated in the exhibition.

This paper relates closely to the literature examining Ireland’s industrial path in the 19th century. Important

contributors to this literature include O’Grada (1994), Bielenberg (2009) and Mokyr (1983). Our paper also

relates closely to the literature using data from industrial exhibitions, most notably Moser (2005, 2012).

Our use of prizes as a measure of exhibit quality also relates to Moser & Nicholas (2013) who discuss the

importance of prizes both as a source of publicity for exhibitors and as motivating future innovations.

In Section 2 we provide some context for Ireland in the 19th century, and we discuss the Cork Industrial

Exhibition of 1883. In Section 3 we present the data and some descriptive results. In Section 4 we present

our main empirical results and discuss the issue of selection. In Section 5 we briefly discuss how our results

can be interpreted in the context of Ireland’s experience of the Industrial Revolution.

1See Bielenberg (2009) for a detailed discussion of the most important firms in Irish industry between 1850 and 1911.
2We locate Cork on a map of Ireland in Figure 1.
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2 Historical Context

Ireland was part of Great Britain for the whole of the 19th century under the Act of Union of 1800. While

the proportion of Roman Catholics in the population was very high in most parts of Ireland this proportion

was considerably lower in the north-east: 38% in 6-county Ulster and 89.5% in the rest of Ireland (Vaughan

and Fitzpatrick, 1978). Note that 6-county Ulster refers to modern-day Northern Ireland. However, because

Northern Ireland only appeared as a separate political entity in 1921 we avoid using this terminology when

referring to the north-eastern region of Ireland in this paper. The proportion of non-Catholics by county is

plotted in Figure 2. This geographic distribution of religions dates back to Ireland’s history of plantations in

the 16th and 17th centuries. The Great Famine (1845-1852) and the subsequent emigration and population

decline are defining features of Ireland in the 19th century. During the Great Famine Mokyr (1983, p.274)

estimates a lower bound of 600,000 excess famine-related deaths (through either starvation or disease).

Smaller famines recurred throughout the 19th century, a larger one of which occured in 1879.

Figure 2: Irish Provinces and Religions by County
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It is in this context that industrial exhibitions were organized in Ireland. The first Irish exhibition was

held in Cork in 1852, only 1 year after the Crystal Palace exhibition in London. This was followed by The

Great Exhibition which was hosted in Dublin in 1853. Dublin also held exhibitions in 1865, 1872, 1882

and 1907 while Cork held its own exhibitions in 1883, 1902 and 1903. These exhibitions were held over a

number of months and attracted large crowds; the 1883 Cork Exhibition attracted over 300,000 visitors. By

comparison the Great Exhibition in Dublin in 1853 attracted 956,295 visitors and the National Exhibition

in Dublin in 1882 attracted 262,205 visitors (Siggins, 1907). The nature of the exhibitions changed over

time. The organizers of later exhibitions put more weight on cultural aspects (sideshows and activities) than

the exhibition of industrial products and machinery (Breen & Spalding 2014, p.59-61).3 The exhibitions of

the 1850s and 1880s placed more importance on the exhibition of Irish industry than on cultural sideshows

however. This can be explained by the fact that these exhibitions were organized to revitalize the local

manufacturing industry following periods of famine and emigration (Cork Exhibition, 1883).4

The Cork Industrial Exhibition of 1883 is a particularly useful source of information on manufacturing

activity in Ireland for a number of reasons. The first is that it lies right in the middle of the period of economic

divergence between the North and South of Ireland. We therefore expect that differences in manufacturing

activity between these regions will have sufficiently developed by this stage to be picked up in our dataset.

Another reason is that the exhibition provides a clean source of manufacturer product quality measurement;

we know which exhibitors received prizes and how many they received.5 Finally, in order to answer our

research question it is important that our group of exhibitors comprises manufacturers from all classes and

parts of Ireland. This was not the case in many other Irish exhibitions (e.g. The Dublin Exhibition of

1882) because bringing together all of Ireland’s religious and political groups (nationalists, conservatives,

Protestants, Catholics, etc...) was a “fraught affair” (Cork Industrial Exhibition, 1883). The organizers of

the 1883 Cork Exhibition explicitly set out to overcome such distinctions in order to open the doors of the

exhibition to manufacturers from all over Ireland, and they appealed to the Belfast and Dublin trades to

actively participate in the exhibition (Cork Industrial Exhibition, 1883). One last benefit of examining the

1883 Cork Exhibition is that the organizers wanted it to be primarily a display of Irish industry. While

there were still over 100 exhibits from Britain, we observe a greater number of Irish exhibits than in many

3Breen & Spalding make the point that Ireland was simply following global trends in how exhibitions were organized. As
the 19th century wore on exhibitions became more and more elaborate affairs in which the end goal was to attract as many
visitors as possible (2014).

4The exhibitions in the 1850s followed the Great Famine and the exhibitions in the 1880s followed the famine of 1879.
5This was not the case for all exhibitions; the Cork International Exhibition of 1902 and 1903 did not award any kind of

prizes to exhibitors.
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of Ireland’s larger international exhibitions.6

The main promoters of the 1883 Cork Exhibition were the Earl of Bandon and the mayor of Cork. As

stated previously, the exhibition was organized to stimulate a revival in local manufacturing following the

famine of 1879. The organizers hoped that by showcasing technologies from around Ireland and Britain they

might encourage local manufacturers either into adopting new technologies or innovating themselves. The

expectation was that a revival in Irish manufacturing might in turn provide work for those unemployed or

in poverty (Cork Exhibition, 1883).7 There was therefore an emphasis on the teaching of new skills and

technologies. Foreign exhibitors were restricted from participating in the exhibition however, unless their

exhibits could “tend to the improvement of existing, or the development of new industries in Ireland” (Cork

Exhibition, 1883). This was due to the fact that the promoters of the exhibition did not want “to be flooded

or to have home manufactures smothered” (Irish Builder, 1883)). The exhibition was held in the Corn

Market on Albert Quay in Cork and opened on the 3rd of July 1883. Over 300,000 visitors attended the

exhibition during the 3 months it was open. The building housed over 900 exhibits from 827 manufacturing

exhibitors.

Any individual or firm from Ireland was able to participate in the exhibition, and there was no fee to

setting up a stand. The exhibition was an effective form of advertising one’s products and accessing the local

market: the number of visitors was high and there was regular coverage of the exhibits in both local and

national newspapers. An additional incentive was the possibility of winning medals or other awards. These

were given to the best exhibits in each class by a panel of judges, and were frequently used for advertising the

quality of both the product and the manufacturer. For example, advertisments in the catalogue of the 1883

Cork Exhibition listed all the medals awarded to the advertised product in previous exhibitions.8 Moser and

Nicholas (2013) put forward an additional piece of evidence that prizes were valuable to manufacturers; a

letter from Samuel Colt to his cousin Elisha Colt on the 18th of July 1849:

Thees medles we must get & I must have them with me in Europe to help make up the reputation of my

arms as soon as I begin to make a noyes about them & I must get duplicates of the old ones that have been

lost all these things go a grate ways in Europe & it would pay for a special trip to America to secure them if

6The 1907 International Dublin Exhibition, despite being much larger in scale (2,751,113 visitors) had only 538 Irish ex-
hibitors. The 1883 Cork Exhibition had 691 Irish exhibitors.

7A list of the formal objectives of the organizers of the exhibition is included in Appendix A.
8A published advertisement for “William & Woods, Manufacturing Confectioners” refers to the fact that the manufacturers

were awarded a First Prize Medal at the National Exhibition in 1882.
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they cannot be got without my presence there.

The jurors for the exhibition formed a mix of academics and businessmen, most of whom were from Cork.9

Though the quality of a single manufactured product was the most frequent reason for the awarding of a prize,

jurors sometimes awarded prizes for the overall quality of the items exhibited. We also find in the reports

provided by the jurors that the price of the products exhibited was sometimes taken into consideration.10

For example, in his report on an exhibit which received a medal, a juror commented that “The hive at 13s.

6d. without crate of sections is a wonder at the price. The apprentice hive of straw...is specially good and

cheap”. The majority of prizes however were awarded based on the quality of the manufacturing alone, and

therefore we believe that our interpretation of prizes as reflecting the quality of manufactured products to

still be valid. Though we have not done this yet, it should be possible to distinguish between those medals

in which jurors refered to the price of the item exhibited and those that didn’t. This may help distinguish

between price-adjusted quality (which can reflect differences in process efficiency or even economies of scale)

and outright quality of the product.

3 Data

Our main dataset is from the 1883 Cork Industrial Exhibition catalogue and guide. An entry in the

catalogue looks as follows:

• Stand No. 119: The Dublin Sugar Refinery, Limited, Great Brunswick Street, Dublin.

1. Crushed Sugars, manufactured by the Exhibitors.

2. Raw Sugar used in the manufacture.

After digitizing the records we obtained a list of all the exhibits in the exhibition, along with the section

and class in which the exhibit was held, a description of the exhibit, the name of the exhibitor, the address

of the exhibitor and the number of awards the exhibit received. There were 10 sections in the exhibition, a

complete list of which is included in Appendix A.11 Exhibitors were allowed to have multiple exhibits, though

the majority of exhibitors had only 1 and the most any individual exhibitor had was 4.12 Each exhibit could

9The list of judges and where they were from is available in the guide to the exhibition. In future drafts we hope to control
for the proportion of judges from any given county in our main specification.

10This occured more frequently for certificates of merit and honorable mentions than for medals.
11It is worth noting that while the exhibition was mostly of industry and manufacturing, some emphasis was also put on Art

and Sculpture. One of the sections of the exhibition was therefore of Fine Arts. We drop this section for our empirical analysis.
12763 of the 822 exhibitors we consider had 1 exhibit, while 5 exhibitors had 4 exhibits.
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then be used to display multiple items. The number of items displayed in an exhibit is not a variable we use

in this paper because the reporting of the number of items is not consistent throughout the catalogue. While

some exhibits include a list of 20 distinct items and materials, others are not as explicit (e.g. “Ropes, lines,

cords of all descriptions” was reported as a single item). The dataset we use for our empirical exercises is at

the exhibitor level. If an exhibitor held exhibits in multiple sections we assigned to the exhibitor the section

in which he had the most exhibits.13 Awards came in three types: medals, certificates of merit and honorable

mentions. Medals were the most prestigious of these awards. They were awarded to the best exhibits in

each class, the quality of which was determined by a panel of judges. We use the number of medals received

by an exhibitor as our baseline measure of exhibitor product quality as this sets the highest possible quality

threshhold.14 One important issue is that some exhibitors also acted as agents for other manufacturers (they

exhibited both their own products and those of other manufacturers). This could potentially confound our

measures of the geographic distribution of product quality. Having gone through the list of exhibits in detail,

it does not appear that exhibitors acting as agents was a frequent occurence, and it is therefore unlikely to

affect our overall results. Additionally, because nearly all agents were from Cork, it should only bias our

results against finding that exhibitors from the north-east produced higher quality products than exhibitors

from other parts of Ireland.

Because we are interested in the geographic distribution of manufacturing quality, we assign each exhibitor

to a geographic region. Ireland is made up of 32 counties and 4 provinces: Munster, Leinster, Connacht

and Ulster. These provinces had no adminstrative function and were based on historical divisions. Ulster

is comprised of 9 counties, 6 of which are part of what is now Northern Ireland (see Figure 2). We split

Irish exhibitors into belonging to the following regions: Munster, Leinster, East-Ulster (6-county Ulster) and

Connacht & West-Ulster.15 We do not sort our exhibitors into smaller regional divisions (such as counties) in

order to maintain relatively large sample sizes for each region. Though it may seem simpler to use Ireland’s

provinces as our unit of analysis (Munster, Leinster, Connacht and Ulster) our particular choice of division

is driven both by the geographic distribution of religions in Ireland (as seen in Figure 2), and also by the

fact that economic structures did play a role in determining which counties remained part of Britain in 1921.

Our choice of division does not affect the main implication of this paper; exhibitors from the north-eastern

13In case of ties we assigned the section randomly. This was the case for 30 exhibitors. All our results are robust to how we
assign these 30 exhibitors to sections.

14All our results are robust to using medals + certificates or total awards as our measure of quality.
15Exhibitors from East-Ulster exclusively came from 4 counties: Armagh, Antrim, Londonderry and Tyrone.
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counties won more medals per exhibitor than almost every other Irish county.16 The remaining regions are

England and Other.17

Table 1: Population, Participation and Medals by Area

Population Number of Exhibitors Medals Medals per Exhibitor
Counties
Antrim/Belfast 445,860 46 32 .70
Cork 495,607 355 145 .41
Dublin 418,910 169 68 .40

Regions
East-Ulster 1,304,816 61 44 .72
Leinster 1,278,989 203 81 .40
Munster 1,331,115 418 162 .39
Connacht & West-Ulster 1,259,916 9 3 .33
England 111 41 .369
Other 20 11 .55

Countries
Ireland 5,174,836 691 290 .42
Ireland & Abroad 822 342 .42

Notes: We drop 5 exhibitors who reported business addresses in multiple locations. We also drop exhibitors in
the Fine Arts section. Population is measured in 1881. Though Belfast is not a county, 41 of the 46 exhibitors
from Antrim were from Belfast.
Sources: Cork Industrial Exhibition (1883) and Vaughan & Fitzpatrick (1978).

In Table 1 we show the number of exhibitors, number of medals, and number of medals per exhibitor for

each of our 6 regions as well as for county Dublin, county Cork and county Antrim (which contains Belfast).

It can be clearly seen that there is a strong ‘home bias’ with regards to where exhibitors were from. While

the populations of Munster, Leinster and East-Ulster were all very similar in 1881 more than half of the

exhibitors came from Munster. We do not therefore believe that the geographic distribution of the number of

exhibitors or medals tell us anything about the geographic distribution of manufacturing activity in Ireland.

Instead we look at the average number of medals per exhibitor for each region in the fourth column of Table

1. It can be seen here that exhibitors from East-Ulster were considerably more likely to have won a medal

than exhibitors from other parts of Ireland. This holds true also at the county level. There are far fewer

exhibitors from East-Ulster than there are from either Leinster or Munster however, which leads us to be

concerned about how exhibitors from East-Ulster were self-selecting into the exhibition. Figure 3 shows this

16The exceptions are Carlow, Meath and Westmeath, however there were no more than two exhibitors coming from any of
these counties.

17Other includes exhibitors from Scotland, the USA, Canada, Norway and Malta.
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on a map of the counties of Ireland, color coding by the number of exhibitors in the first figure and by

the average number of medals per exhibitor in the second figure. The same patterns as in Table 1 can be

seen. One visually striking result is that counties between Dublin and Belfast seem to have relatively high

average medals per exhibitor. This opens the possibility of the existence of a ‘Belfast-Dublin corridor’ along

which manufacturers produced higher quality products. Though this is a potentially important finding we

do not explore explanations for it in this paper. Figure 4 shows a histogram of the number of medals won

by exhibitors from each region in Ireland. We can see that no exhibitor from East-Ulster won more than

two medals. Our results are therefore not being driven by ‘superstar’ exhibitors.

Figure 3: Exhibitors and Medals per Exhibitor by County

We can also look at how both regional exhibitor participation and average medals per exhibitor varied by

section of the exhibit. This is shown in Table 2. Exhibitors from East-Ulster participated almost exclusively

in 3 sections: Machines & Tools (B), Production of Mineral, Vegetable, and Animal Raw Materials, and

Their Immediate Products (A), and Manufactures From Vegetable and Animal Fibres, Spun, Wove, Felted

and Laid (F). In the bottom half of the table we can see that even in Leinster’s and Munster’s best performing

sections they do not achieve as many medals per exhibitor as the East-Ulster does. It therefore does not
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Figure 4: Histogram of Medals per Exhibitor by Region

appear that industry composition alone is driving our results. In the next section we develop a simple

empirical specification to examine these relationships closer.

4 Empirical Results

4.1 Linear and Non-Linear Specifications

In order to make sure that section composition effects aren’t driving the patterns from the previous section

we run both linear and non-linear specifications with region dummies and section fixed effects. The linear

specification looks as follows:

Medalspji = c+ λ1Numexhibspji + βREGIONp + γSECTIONj + εpji
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Table 2: Participation and Medals per Exhibitor by Section and Region

A B C D E F G H I

Participation
East-Ulster 31% 25% 2% 3% 0% 36% 2% 2% 0%

Munster 24% 27% 7% 3% 10% 16% 7% 2% 4%
Leinster 32% 18% 5% 3% 10% 16% 6% 3% 6%
England 15% 51% 12% 5% 2% 7% 1% 1% 6%
Total 25% 28% 7% 4% 8% 16% 5% 2% 5%

Medals per Exhibitor
East-Ulster .95 .73 0 .67 .59 0

Munster .44 .35 .53 .36 .51 .32 .19 .57 .37
Leinster .42 .44 .44 .57 .48 .39 .25 .14 .23

Notes: In the upper half of the table the contents of row x and column y are the
percentage of exhibitors from region x participating in section y. In the lower half of
the table the contents of row x and column y of are the average number of medals per
exhibitor for region x in section y. We highlight in bold the sections in which East-
Ulster, Munster and Leinster had the highest participation and achieved the highest
ratio of medals to exhibitors.
Source: Cork Industrial Exhibition Catalogue (1883).

where the index i refers to the exhibitor, index j refers to the section of the exhibit and index p refers to the

region the exhibitor is from. REGIONp is a vector of region dummies, SECTIONj is a vector of section

dummies and Numexhibspji is the number of exhibits held by exhibitor i. This regression is run at the

exhibitor level and so we can interpret βp as being the additional number of medals we expect an exhibitor

from region p to win relative to exhibitors from Munster (the omitted region). We do not control for the class

in which an exhibitor participated because of the difficulty in assigning exhibitors with multiple exhibits to

any given class.18 Standard errors are robust to allow for the variance of medals awarded to vary across

sections and provinces. It is important to note that the dependent variable is a count variable, for which

over half the observations are equal to 0. While we can interpret the coefficients of the linear specification in

an intuitive way it is helpful to also run a non-linear specification more suited to count data. Our additional

specification is a Poisson maximum likelihood estimation. We find that there is conditional underdispersion

of the dependent variable and so we use robust standard errors here also.19 We present the results of these

18Our results are robust to dropping exhibitors with multiple exhibits and including class dummies.
19After generating the predicted dependent variable from the Poisson estimation process (µ̂i) we run a regression of

(yi−µ̂i)
2−yi

µ̂i
on a constant. The estimated coefficient is -.193 with a standard error of .04, indicating underdispersion as

described by Cameron & Trivedi (1998).
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estimation procedures in Table 3.

Table 3: Medals per Exhibitor and Region of Origin

(1) (2) (3) (4) (5)
VARIABLES Linear Linear Poisson Poisson Poisson

England -0.0180 -0.0120 -0.0481 -0.0465 -0.0280
(0.0601) (0.0614) (0.159) (0.159) (0.162)

Leinster 0.00645 0.0258 0.0291 0.0182 0.0737
(0.0480) (0.0464) (0.120) (0.121) (0.118)

East-Ulster 0.337*** 0.352*** 0.621*** 0.627*** 0.678***
(0.0889) (0.0881) (0.141) (0.140) (0.137)

Other 0.126 0.159 0.350 0.265 0.346
(0.124) (0.124) (0.217) (0.234) (0.236)

Connacht & West-Ulster -0.0427 -0.0134 -0.151 -0.117 -0.0462
(0.167) (0.166) (0.478) (0.489) (0.487)

Number of exhibits 0.266*** 0.464***
(0.0856) (0.105)

Constant 0.389*** 0.0910 -0.948*** -0.748*** -1.281***
(0.0309) (0.0924) (0.0794) (0.114) (0.147)

Observations 822 822 822 822 822
R-squared 0.046 0.072
Section FE YES YES NO YES YES

Notes: The independent variables are dummies corresponding to each of the following re-
gions: Leinster, East-Ulster, England, Connacht & West-Ulster, Other (Munster is the omit-
ted province). Number of exhibits is measured as the number of stands the exhibitor had as
part of the exhibition. Only column (3) does not control for section dummies. We drop all
exhibitors in the Fine Arts section and the 5 exhibitors who reported business addresses in
multiple locations. Columns (1) and (2) report the linear specification with robust standard
errors, and columns (3)-(5) report the results of the Poisson maximum likelihood estimation.
* significant at 10%; ** significant at 5%; *** significant at 1%.

The coefficient on the East-Ulster dummy is significant and positive under all specifications. The interpre-

tation of the coefficient estimates in the linear case is quite straightforward; an exhibitor from East-Ulster is

expected to have won roughly .34 more medals than an exhibitor from Munster. Given the average number

of medals won by exhibitors from Munster was around .39 this is roughly a 90% increase! For the poisson

estimation specification we can estimate the average effect of coming from East-Ulster on the number of

medals won. We compute this as β̂EU · ȳ = 0.634 · 0.415 = .26. On average, an exhibitor from East-Ulster
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will win .26 more medals than an exhibitor from Munster. The positive coefficient estimates remain when

we control for the number of exhibits an exhibitor set up at the exhibition. This indicates that exhibitors

from East-Ulster did not do better solely because they had more exhibits but rather because they had bet-

ter exhibits. Our results are robust to using medals+certificates of merit and all awards as the dependent

variable in our regressions. They are also robust to trimming the 5 exhibitors and 5% of exhibitors with the

most medals from each region. We also find that our results are robust to clustering at the county or section

level. These results are all shown in Appendix C.

4.2 Selection

One issue that we have not yet dealt with is that self-selection of different types of exhibitors from around

Ireland could be driving the results we observe. As stated previously, there was no restriction on Irish

exhibitors who wished to participate in the Cork 1883 Exhibition. Anyone who wished to take part could

set up a stand and there was no charge to exhibitors for space in the exhibition.20 The direct costs of setting

up an exhibit were the costs of traveling, transporting exhibits as well as the cost of having someone man

the stand (wages, accomodation costs, etc...). Travel and transportation costs are a function of distance

from Cork and the quality of the transportation infrastructure (the quality of the roads, existence of a direct

railway connection, etc...). The transportation cost will also depend on the size of the items and the number

of items to be exhibited and might therefore vary across sections in the exhibition (the disincentive effect of

travel costs should be larger for sections in which the exhibited items tend to be large or heavy). We therefore

expect that selection due to distance from Cork might affect both the section composition of exhibitors from

different regions and also the quality of exhibitors within sections (if larger transportation costs can only

be overcome by manufacturers of high quality products who can both afford the cost of participating and

also face the right incentives to do so). We have already shown that section composition does not seem to

explain our results, and so we focus on quality-based selection.

If only the larger and better firms were willing to incur the travel, transportation and other costs associated

with participating in the exhibition then our finding that exhibitors from East-Ulster win more medals than

other exhibitors would be expected by virtue of the fact that East-Ulster is the furthest removed region from

Cork. One way in which we attempt to deal with this is to control for the cost of travel and transportation.

We proxy for this using exhibitor distance “as the crow flies” from Cork. We run specifications dropping

20Irish Builder, 1883.
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all exhibitors from outside of Ireland and also including all exhibitors from Ireland and Britain.21 The

regression results are presented in columns (1), (2), (4) and (5) of Table 4. Controlling for distance does

not affect our estimates when we include exhibitors from Britain. When we look only at Irish exhibitors the

estimated coefficient on the East-Ulster dummy doubles. This seems to come from the fact that distance

is estimated to have a negative relationship with the number of medals won, and therefore the estimated

impact of coming from East-Ulster or Leinster conditioning on distance increases considerably.

Table 4: Medals per Exhibitor and Region of Origin: Dealing with Selection

(1) (2) (3) (4) (5) (6)
VARIABLES Linear Linear Linear Poisson Poisson Poisson

Leinster 0.269** 0.0314 0.601** 0.0819
(0.137) (0.0476) (0.297) (0.120)

East-Ulster 0.745*** 0.357*** 0.467** 1.531*** 0.688*** 0.875**
(0.232) (0.0902) (0.219) (0.463) (0.142) (0.379)

Connacht & West-Ulster 0.210 -0.00925 0.413 -0.0424
(0.202) (0.164) (0.524) (0.481)

England 0.00740 0.0123
(0.0674) (0.174)

Other 0.232 0.492*
(0.162) (0.290)

Number of exhibits 0.333*** 0.267*** 0.513*** 0.450***
(0.101) (0.0877) (0.111) (0.104)

Distance from Cork -0.00123* -3.38e-05 -0.00266* -6.91e-05
(0.000679) (5.57e-05) (0.00143) (0.000116)

Constant 0.0378 0.0906 0.333*** -1.372*** -1.291*** -1.099***
(0.109) (0.0942) (0.0992) (0.161) (0.147) (0.293)

Observations 691 822 34 691 822 34
R-squared 0.085 0.067 0.147
Section FE YES YES NO NO YES NO

Notes: The independent variables are dummies corresponding to each of the following regions: Leinster, East-
Ulster, England, Connacht & West-Ulster, Other (Munster is the omitted province). Distance from Cork is
measured in kilometres. We drop all exhibitors in the Fine Arts section. In columns (1) and (4) we drop all
exhibitors from outside of Ireland. In columns (2) and (5) we drop the 5 exhibitors who reported business
addresses in multiple locations. In columns (3) and (6) we keep only the subsample of exhibitors who were
limited liability firms (identified by having “Limited” as part of their name). Standard errors are robust in all
specifications. * significant at 10%; ** significant at 5%; *** significant at 1%.

21We drop exhibitors coming from outside the British Isles.
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Table 5: Limited Liability Firms and Medals per Exhibitor

Limited Liability Firms Medals Medals per Exhibitor Standard Error
East-Ulster 10 8 .8 .2
Munster 12 5 .42 .15
Leinster 12 3 .25 .13

Notes: Limited liability firms are those identified as having “Limited” as part of their name in
the 1883 Cork Industrial Exhibition catalogue.

Another way in which we attempt to address this selection issue is to examine only the sub-sample of

limited liability firms who participated in the exhibition.22 We expect these firms to be large and their

participation in the exhibition to be less affected by transportation costs or other costs. We therefore do

not expect selection to be a driver of quality differences between limited liability firms from each region in

Ireland. In Table 5 we show medals per exhibitor for this sub-sample of firms for Leinster, Munster and

East-Ulster. Though the samples of firms are very small we still find that firms from East-Ulster earn more

medals on average than firms from either Munster or Leinster. Columns (3) and (6) of Table 4 also show

this relationship in a linear and poisson specification where we regress Medals on the East-Ulster dummy.

The regression coefficient is both positive and significant.

5 Interpretation

So far we have discussed in detail the fact that exhibitors from East-Ulster won more medals than exhibitors

from the rest of Ireland, and we have discussed whether or not we can infer that overall manufacturing product

quality was highest in East-Ulster. However we have not discussed why product quality might be higher in

East-Ulster than elsewhere and whether or not it is related to industrialization. One of the reasons for this

is that it is hard to provide a theory for product quality and growth when we only observe the geographic

distribution of product quality at a single point in time. In Appendix D we plot some correlations between

county-level averages of medals per exhibitor and both emigration and the proportion of non-Catholics at the

county-level. The proportion of non-Catholics is positively correlated with average medals received, while

emigration is negatively correlated. The first of these results is not surprising given that East-Ulster had a

higher proportion of Protestants than anywhere else in Ireland.23 The second of these results most likely

reflects the fact that counties with higher rates of emigration were those in which employment opportunities

22We identify limited liability firms by those who have “Limited” as part of their name.
23It is also consistent with Max Weber’s hypothesis regarding the Protestant work ethic.
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were the lowest, which is also likely to be negatively correlated with the performance of the manufacturing

industry.

Two theoretical frameworks which are conceptually useful in relating product quality to growth are those

of Grossman and Helpman (1991) and Aghion et al (2001), both of which explicitly model growth as being

driven by competing firms innovating on either their own or other firms’ products. Differences in innovation

rates across regions will therefore induce different rates of long-run growth. The Aghion et al framework can

explain different rates of innovation as resulting from different market structures. The amount of competition

and of imitation in an economy jointly determine long-run growth outcomes. Different competitive market

structures or different patterns of technological adoption/imitation could then explain the north-east’s eco-

nomic divergence. Differences in human capital endowments in a Grossman and Helpman framework could

also explain different rates of innovation.24 These frameworks have two major drawbacks however. Firstly

they relate to growth and not industrialization. Given that county-level data on consumption and GDP are

not available for Ireland during the 19th century we need to be cautious in assuming that industrialization

automatically translated into faster output/consumption growth. Secondly, both of these models are useful

for comparing closed economies, however they are not quite as helpful when thinking about open economies

with free movement of labor (as were Ireland’s different regions at the time).

Exporting activity could also explain the relationship we find between product quality and Ireland’s

industrialization process. Recent research in the trade literature has found that more successful exporters

tend to export higher quality goods (Manova & Zhang, 2012). Bielenberg reports that there were a number of

vertically integrated firms in Ireland which tended to be particularly successful in accessing foreign markets

(2009, p.37). Most of these were Belfast based (Bielenberg 2009, p.38). If manufacturing firms in the

north-east were more succesful exporters than firms in the rest of Ireland this could simultaneously explain

differences in the quality of manufactured goods and divergent patterns of industrialization (given that

exporting during the first era of globalization would have enabled rapid firm expansion and investment). It

remains to be asked why firms in the north-east might have been more succesful exporters though. One

possibility is that the quality of Irish goods was generally too low to be sold on international markets. If

improving product quality enabled north-eastern manufacturers to enter export markets there is then a causal

link between product quality and industrialization. Of course firms in the north-east may have been more

24In support of the human capital explanation O’Grada reports differences in literacy rates between Protestants and Catholics
in Ireland during the mid-nineteenth century (1994).
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succesful exporters for totally other reasons (marketing and international networks for example (Bielenberg

2009, p.46)) and improvements in product quality may have followed exporting, rather than the other way

round. Though product quality can at least in theory relate to both growth, exporting and industrialization,

the direction of causality is unclear and further research will be required to disentangle these relationships

for the Irish case.

6 Conclusion

Based on a dataset of exhibitors in an Industrial Exhibition in Ireland in 1883, we have shown that manu-

facturers in East-Ulster produced higher quality products than manufacturers elsewhere in Ireland. These

results survive a number of robustness checks, though the issue of exhibitor self-selection remains. With

only a cross-section of data at a point in time it is difficult to interpret these results in terms of existing

theories of Irish industrialization and development. A number of important questions remain to be answered

regarding product quality and Irish industrialization. Why were manufacturers from East-Ulster producing

higher quality goods? When did these differences in product quality first appear? Irish exhibition data and

patenting data may be useful sources for answering these questions. Further research on these topics may

provide a promising path towards understanding why Irish industrialization was limited to the north-east of

the country.

18



References

[1] P. Aghion, C. Harris, P. Howitt and J. Vickers. Competition, Imitation and Growth with Step-by-Step

Innovation. Review of Economic Studies, 2001.

[2] A. Bielenberg. Ireland and the Industrial Revolution. Routledge, 2009.

[3] D. Breen and T. Spalding. The Cork International Exhibition 1902-1903: A Snapshot of Edwardian

Cork. Irish Academic Press, 2014.

[4] A. C. Cameron & P. K. Trivedi. Regression Analysis of Count Data. Cambridge University Press, 1998.

[5] Cork Exhibition. Cork Industrial Exhibition Official Catalogue. W. Leckie & Co, 1883.

[6] G. M. Grossman and E. Helpman. Quality Ladders and the Theory of Growth. Review of Economic

Studies, 1991.

[7] J. C. Hallak & J. Sivadasan. Firms Exporting Behavior under Quality Constraints NBER Working

paper, 2011.

[8] Irish Builder. Vol XXV, p.27, 1883.

[9] K. Manova and Z. Zhang. Export Prices Across Firms and Destinations. Quarterly Journal of Economics,

2012.

[10] J. Mokyr. Why Ireland Starved. George Allen and Unwin (Publishers) Ltd., 1983.

[11] P. Moser. How Do Patent Laws Influence Innovation? Evidence from Nineteenth-Century World Fairs.

American Economic Review, 2005.

[12] P. Moser. Innovation without Patents: Evidence from Worlds Fairs. Journal of Law and Economics,

2012.

[13] P. Moser and T. Nicholas. Prizes, Publicity and Patents. Non-Monetary Awards as a Mechanism To

Encourage Innovation. Journal of Industrial Economics, 2013.

[14] C. O’Grada. Ireland: A New Economic History. Clarendon Press, Oxford, 1994.

[15] B. Siggins. The Great White Fair: The 1907 Exhibition The History Press Ltd, 2007.

[16] W. E. Vaughan and A. J. Fitzpatrick. Irish Historical Statistics : Population, 1821-1971. Royal Irish

Academy, 1978.

19



A Details of the 1883 Cork Industrial Exhibition

A.1 Stated Objectives of the Organizers

1. The Exhibition of articles manufactured in Ireland, and of raw materials - mineral, vegetable and

animal - produced in Ireland.

2. The Exhibition of articles manufactured, and raw materials produced in other countries, which, in the

opinion of the Executive Committee, may tend to the improvement of existing, or the development of

new industries in Ireland.

3. The Exhibition of machinery suited to Irish industries, the machinery produced in Ireland being dis-

tinguished from that of other countries.

4. An Exhibition of paintings, sculpture, carvings, china, antique furniture, plate, lace and other Art

manufactures, the work of Irish artists and residents in Ireland, old Irish work.

5. A general loan collection of similar works.

6. An Exhibition of agricultural products and machinery, subject to the same conditions attached to

exhibits in Classes Nos 1 and 2.

7. An Exhibition of appliances used in the culture, capture and curing of fish, both fresh and saltwater.
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A.2 Description of Section Codes

• A: EXTRACTION OR PRODUCTION OF MINERAL, VEGETABLE, AND ANIMAL RAW MA-

TERIALS, AND THEIR IMMEDIATE PRODUCTS

• B: MACHINES AND TOOLS

• C: WORKS IN METALS

• D: VITREOUS AND CERAMIC MANUFACTURES

• E: MANUFACTURES FROM THE SKINS AND OTHER PARTS OF ANIMALS

• F: MANUFACTURES FROM VEGETABLE AND ANIMAL FIBRES, SPUN, WOVE, FELTED AND

LAID

• G: FURNITURE, UPHOLSTERY, DECORATIONS ETC...

• H: EDUCATIONAL APPLIANCES

• I: MISCELLANEOUS MANUFACTURES

• J: FINE ARTS
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B Population, Participation and Medals by County

County Population Number of Exhibitors Medals Medals per Exhibitor

East-Ulster
Antrim 445,860 46 32 .696
Down 248,190 7 6 .857
Londonderry 164,991 2 2 1
Tyrone 197,719 6 4 .667

Munster
Cork 495,607 355 145 .408
Kerry 201,039 17 3 .176
Limerick 180,632 13 6 .462
Tipperary 199,612 18 2 .111
Waterford 112,768 15 6 .4

Leinster
Dublin 418,910 169 68 .402
Carlow 46,568 4 1 .25
Kildare 75,804 4 0 0
Kilkenny 99,531 4 0 0
Laois 73,124 2 0 0
Louth 77,684 7 4 .571
Meath 87,469 1 2 2
Offaly 72,852 3 2 .667
Westmeath 71,798 2 2 1
Wexford 123,854 6 2 .333
Wicklow 70,386 1 0 0

Other Ireland
Galway 242,005 6 3 .5
Donegal 206,035 1 0 0
Mayo 245,212 1 0 0
Monaghan 102,748 1 0 0

Other
Scotland 10 5 .5
England 111 41 .369
Other 10 6 .6
Source: Cork Industrial Exhibition (1883) and Vaughan and Fitzpatrick (1978)
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C Robustness

Table 6: Robustness to Main Specification

(1) (2) (3) (4) (5) (6)
VARIABLES Linear Linear Linear Poisson Poisson Poisson

Leinster 0.0323 0.0672 0.0245 0.0921 0.212* 0.0671
(0.0438) (0.0419) (0.0284) (0.120) (0.126) (0.0735)

East-Ulster 0.273*** 0.352*** 0.351*** 0.599*** 0.814*** 0.671***
(0.0791) (0.0796) (0.0352) (0.144) (0.144) (0.0642)

Connacht & West-Ulster -0.311*** -0.0194 -0.0161 -13.49*** -0.0846 -0.0536
(0.0605) (0.154) (0.125) (0.532) (0.603) (0.375)

England -0.0401 0.0222 -0.0104 -0.119 0.0765 -0.0241
(0.0543) (0.0513) (0.0170) (0.167) (0.169) (0.0453)

Other 0.0384 0.231* 0.162*** 0.103 0.582** 0.353***
(0.138) (0.125) (0.0247) (0.344) (0.252) (0.0527)

Number of exhibits 0.178*** 0.138*** 0.265*** 0.376*** 0.343*** 0.459***
(0.0574) (0.0507) (0.0846) (0.0926) (0.0961) (0.0982)

Constant 0.155** 0.138** 0.0922 -1.356*** -1.442*** -1.285***
(0.0668) (0.0594) (0.0904) (0.147) (0.156) (0.156)

Observations 792 778 822 792 778 822
R-squared 0.051 0.066 0.069
Section FE YES YES YES YES YES YES

Notes: The independent variables are dummies corresponding to each of the following regions: Leinster,
East-Ulster, England,Connacht & West-Ulster, Other (Munster is the omitted province). In all specifications
we drop the 5 exhibitors who reported business addresses in multiple locations as well as exhibitors in the
Fine Arts section. Specifications (1) and (4) trim the 5 exhibitors with the most medals from each region.
Specifications (2) and (5) trim the 5% of exhibitors with the most medals from each region. Standard errors
are robust in columns (1), (2), (4) and (5). Specifications (3) and (6) cluster standard errors at the county
level. * significant at 10%; ** significant at 5%; *** significant at 1%.
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Table 7: Robustness to Measure of Product Quality

(1) (2) (3) (4)
VARIABLES Med+Cert: Linear Awards: Linear Med+Cert: Poisson Awards: Poisson

Leinster 0.000797 0.00808 0.00466 0.0149
(0.0595) (0.0634) (0.0859) (0.0859)

East-Ulster 0.378*** 0.352*** 0.453*** 0.406***
(0.125) (0.136) (0.122) (0.130)

Connacht & West-Ulster -0.104 -0.130 -0.174 -0.215
(0.196) (0.200) (0.337) (0.340)

England -0.147* -0.179** -0.231* -0.266**
(0.0765) (0.0796) (0.127) (0.124)

Other 0.0941 0.0932 0.126 0.118
(0.101) (0.0910) (0.128) (0.109)

Number of exhibits 0.511*** 0.565*** 0.470*** 0.477***
(0.114) (0.134) (0.0727) (0.0735)

Constant 0.139 0.126 -0.661*** -0.597***
(0.125) (0.146) (0.111) (0.113)

Observations 822 822 822 822
R-squared 0.111 0.117
Section FE YES YES YES YES

Notes: The independent variables are dummies corresponding to each of the following regions: Leinster, East-Ulster,
England, Connacht & West-Ulster, Other (Munster is the omitted province). In all specifications we drop the 5
exhibitors who reported business addresses in multiple locations as well as exhibitors in the Fine Arts section. Standard
errors are robust in all specifications. The dependent variable in columns (1) and (3) is medals + certificates of merit
won by the exhibitor. The dependent variable in columns (2) and (4) is medals + certificates of merit + honorable
mentions won by the exhibitor. * significant at 10%; ** significant at 5%; *** significant at 1%.
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D County-level Regression Tables

Figure 5: Proportion of non-Catholics vs Average Medals per Exhibitor

Figure 6: Emigration in 1883 vs Average Medals per Exhibitor

In both Figures 5 and 6 we run county-level regressions. We use analytical weights, weighting by the

number of exhibitors from each county. The size of each circle reflects the weights for each observation.
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