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Firm Productivity and Local Environment: 

Micro-geography of Agglomeration Economies 

 

 

Abstract 

Many scholars have focused their attention on studying how firm productivity is affected 

by the characteristics of the location in which they are embedded. Diversification and 

specialisation externalities are the main ingredients. However, what is the proper geographical 

level to refer to a firm’s local system and at which level these externalities work is still 

unclear. Using detailed firm-level data of 5,627 manufacturing firms in the United 

Kingdom, we investigate the effects of external agglomeration economies on firm’s labour 

productivity, comparing different geographical levels: functional urban area (FUA), 

municipality (postcode area) and within the city (postcode district and sector). Results show 

that the functional urban area does not seem to be an appropriate level to detect 

agglomeration effects. Instead, agglomeration economies start to play a role at a more 

disaggregated level of analysis. While diversification externalities play a role at the 

municipality level, specialisation externalities operate at a finer level, within the municipality 

and in a closer neighbourhood to the firm. 

 

Keywords: productivity, diversification, specialisation, agglomeration economies 

 

Introduction  

The competitiveness of a location is determined by the characteristics of the location itself 

and the factors composing the local environment, where the firms are involved. These 

factors may have an effect on performance and growth of firms embedded in that 

environment, increasing the location competitive advantages as a virtuous cycle.  
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Location advantages are related to the characteristics of specific areas, are location bound 

and “in principle” accessible to all firms established in that area (Narula and Santangelo, 

2012), determining the competitive advantage of a location compared to another.  

We may refer to a location as at national, sub-national, regional and sub-regional level of 

geographical aggregation. Contributions in International Business and Economic 

Geography underline the importance to overcome the country boundaries in location 

studies, in order to capture within-country heterogeneity (Ma and Delios, 2007), focusing 

the analysis at sub-national level and attributing a crucial role to the city as appropriate 

geographical units of observation and as the real ‘engine’ of economic growth (Iammarino 

and McCann, 2013; Sassen 1990; Jacobs, 1969).  

Different factors may determine and contribute to the competitiveness of a location. First, 

a set of “basic” characteristics of a location, such as market size, productivity and wage 

levels, corporate tax rates, developed formal institution, physical infrastructures and 

advanced human capital, in terms of education and skills, as well as the ‘global connectivity’ 

of a location, characterized by a high degree of interconnectedness to local and global 

markets, a cosmopolitan environment and a high level of advanced producer services 

(Nielsen et al., 2017; Castellani and Santangelo, 2016; Siedschlag et al. 2013; Lorenzen and 

Mudambi, 2013; Goerzen et al. 2013).  

In addition to these basic factors, external agglomeration economies embody a location 

factor that may increase the competiveness of a specific area in which they are present. 

While the extent and the role played by external agglomeration economies on location, 

industry and firm growth are a well-established fact (Beaudry and Schiffauerova, 2009; 

Rosenthal and Strange, 2004; Quigley J.M., 1998), what is the appropriate geographical unit 

of analysis to detect the effects of agglomeration externalities on firms’ productivity and at 

which level of geographical unit these (diversification and specialisation) externalities operate 

are still unclear. 

Andersson et al. (2017) investigate the effects of agglomeration economies on the 

productivity of Swedish firms, in terms of TFP growth. Using disaggregated geo-coded 

firm-level data for the cities of Stockholm, Gothenburg and Malmö with a sub-city 

geographical level of analysis, they show that firms may benefit from being located in more 

specialised neighbourhood, but within a diversified city. This result sheds new light on the 
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role played by agglomeration economies: externalities may operate a smaller scale that the 

entire cities and urban system may have a rich variation in agglomeration economies. 

Following this insight, we investigate the effects of external (diversification and specialisation) 

agglomeration factors on the labour productivity in 2015 at different level of relatively fine 

geographical disaggregation: the functional urban area (FUA) level1, the municipality level 

using the postcode area and the sub-municipality level, using postcode district and sector2. 

In order to do this, the study carries out a multilevel empirical analysis on 5,627 

manufacturing firms in the United Kingdom. Findings show that the functional urban area 

seems not to be an appropriate level to detect agglomeration effects, which instead are 

significant at finer levels of geographical aggregation. While the diversification plays a role 

at the municipality level (postcode area), specialisation externalities operate at a finer level, 

within the municipality (postcode district and sector) in a closer neighbourhood to the firm. 

This suggests that firms benefit from being located in a diversified city, but within a more 

specialised neighbourhood. 

This study may contribute to the empirical literature in several ways. First, the empirical 

analysis relies on detailed firm-level data of manufacturing firms in the United Kingdom. 

Second, the multilevel approach allows to take into account both individual and contextual 

(location) characteristics on firms’ performance, where in our case the main location factors 

are the external agglomeration economies. Third, we investigate the role played by both 

diversification and specialisation externalities, simultaneously. Finally, we look at the 

variation in agglomeration economies comparing different geographical units of analysis: 

sub-national, city and sub-city levels. 

The remainder of paper is organized as follows. The next section presents the conceptual 

framework about external agglomeration economies and firm productivity. Section three 

describes the data. Section four presents the empirical strategy. Section five illustrates the 

findings. Section six concludes. 

 

																																																								
1 A functional urban area is defined by the EU-OECD (OECD, 2013) as functional economic units, consisting of 
highly densely populated municipalities (urban cores) as well as any adjacent municipalities with high degree of 
economic integration with the urban cores, measured by travel-to-work flows. 
2 In the UK, each address is identified by an alphanumeric code ranging from six to eight characters (including a space) 
long. Each post code is divided into two parts separated by a single space: the outward code and the inward 
code respectively. The outward code includes the postcode area and the postcode district. The inward code includes the postcode 
sector and the postcode unit. 
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Conceptual Framework 

Agglomeration economies are the positive externalities generated from the geographical 

proximity and concentration of firms in a given location. Two main different types of 

agglomeration economies exist (Glaeser et al. 1992). On one hand, within-industry 

agglomeration refers to the geographical concentration of firms from the same industry, 

generating intra-industry spillovers known as ‘localisation’ or ‘specialisation’ externalities 

(Marshall, 1920). These externalities arise thanks to the local formation of a specialised 

labour market created by industry demand and specialised suppliers labour market, as well 

as the emergence of industry-specific knowledge spillovers, also among competitors. 

On the other, inter-industry agglomeration refers to the concentration in a location of firms 

from different industries that may generate ‘urbanisation’ or ‘diversification’ externalities. 

The diversity of industries in a geographical location promotes externalities, innovation 

activity and economic growth. This is based on the idea that most important sources of 

knowledge spillovers are external to the industry in which the firm operate and the 

knowledge arise more between - rather than within - industries (Jacobs, 1969).  

A complementary classification, introduced by Duranton and Puga (2004), recognises three 

different sources of externalities: “sharing” includes advantages from sharing indivisible 

goods and facilities, suppliers, customers and risks; “matching”, a source of agglomerations 

may be the improved matching of labour or firms, an increasing number of agents trying 

to match is able to improve the quality of each match; “learning” advantages are related to 

the generation, diffusion and accumulation of knowledge. 

A substantial body of the empirical literature investigated the extent of agglomeration 

economies and the industrial scope, concerning the debate about localisation vs. 

urbanisation externalities (Combes and Gobillon, 2015; Ellison et al., 2010; Beaudry and 

Schiffauerova, 2009; Rosenthal and Strange, 2004).  

Other studies investigate the role of agglomeration economies on performance, looking at 

the impact of diversification and specialisation externalities on several measures of 

performance, i.e. economic growth, productivity and innovation (Delgado et al. 2010; 

Bracalente et al., 2009; Rosenthal and Strnge, 2003; and Driffield and Munday, 2000; 

Feldman and Audretsch, 1999; Henderson et al. 1995; Ciccone and Hall, 1996; Glaeser et 

al. 1992). These studies are conducted with both an aggregated (at regional level) and firm-
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level approach, where especially in studies about innovative performance firm-level 

analyses dominate (Beaudry and Schiffauerova, 2009). Furthermore, a firm-level analysis 

allows to take into account firms’ characteristics that could have an influence on their 

behaviour and, consequently, on their performance compared to the competitors. 

Another issue related to this field concerns the proper geographical units of analysis to 

detect agglomeration economies effects. Previous studies start from the adoption of more 

aggregated units of analysis (at national, state and regional level) to a finer spatial unit (at 

city and postcode level). 

Previous findings highlight that finer geographical units tend to present positive effects 

both for diversification and specialisation externalities, compared to studies with a larger 

geographical level, thanks to more detailed data that better allow to measure different kinds 

of externalities (Beaudry and Schiffauerova, 2009). 

Indeed, a growing number of studies examines the existence and the effects of 

agglomeration externalities with a finer spatial unit of analysis, at city and sub-city level. 

Pan and Zhang (2002) investigate the firms’ productivity in 224 Chinese cities, finding that 

a doubling of city size (in terms of urban population) increases the firms’ productivity. They 

also highlight that the major source of agglomeration externalities is related to specialisation 

economies (measured by the total district industry sales), rather than the diversification 

ones, assuming implicitly that the two different types of externalities operate at a similar 

geographical level. 

Specialisation and diversification externalities do not necessary “compete”, they may “co-

operate”. A combination of these economies may contribute to the firms’ growth, but in 

different ways. Duranton and Puga (2001) underline that both diversified and specialised 

cities are important in an urban economic system, but in different stages of product’s life 

cycle: in the early stages, firms need a more diversified environment in order to develop a 

new product, a city as a “nursery” for firms; when the product and process are well-

developed, firms need a more specialised city in order to conduct mass production and 

reduce production costs. Feldman and Audretsch (1999) highlight that both diversity and 

specialisation of economic activity in a city promote innovative output, but diversity across 

complementary industries - sharing a common science base - creates greater firms’ returns 

of R&D activities, focusing the analysis in the US cities.  
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Rosenthal and Strange (2003) analyse the effect of agglomeration economies on the birth 

of new establishments and their new employment using data in six different industries in 

the United States, at the ZIP-code level. They find that localisation economies (measured 

by the employment in the own industry) are more important than urbanisation externalities 

(employment in other industries) and that the former rapidly decline with the increasing of 

distance at few miles away. Whereas, urbanisation economies present a not clear behaviour, 

presenting the trade-off between the benefits of being located close to high-populated areas 

and the related congestion costs. Their results suggest that agglomerations need to be 

studied at a more refined level, while previous studied have considered agglomeration 

economies as a “club goods that operate at a metropolitan scale”. Moreover, the 

agglomeration effects strongly depend on the industrial specificity and organisation 

(Rosenthal and Strange, 2003). For example, in industries where information spillovers and 

information sharing play a crucial role and with a high level of tacit knowledge the strong 

specialisation of the nearest neighbours could be important, as Arzaghi and Henderson 

(2008) underline in a study about the birth of firms in the advertising agency industry in 

Manhattan. The proximity of other advertising agencies has an effect on the location 

choices of new firms, presenting a strong spatial decay effect. In the same direction, van 

Soest et al. (2006) examine the role of agglomeration economies in employment growth 

during the period 1988-1997 in the province of South-Holland in the Netherlands, using 

data at postal code level (where each zip code covers an area of less than 6 km2). They find 

that agglomeration economies in one location do not have any significant effect on the 

employment growth in the near locations, confirming this idea that agglomeration 

externalities operate on a spatial scale smaller than the city.  

Andersson at al. (2017), following this within-city perspective, investigate the relevant sub-

city scale for testing the attenuation of agglomeration effects. They highlight that the 

specialisation externalities operate in a closer neighbourhood (in one squared kilometre), 

while diversification externalities operate at both local neighbourhood level and city level, 

especially for high-tech and knowledge intensive industries that may have benefits from the 

‘cross-fertilization’ between industries, in order to generate new ideas and innovation. 

This leads us to formulate the following hypotheses: 
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H1: ‘Diversification’ agglomeration economies play a positive role on firm’s productivity at city level, 

following the idea that diversification externalities operate at a higher spatial scale. 

H2: ‘Specialisation’ agglomeration economies play a positive role on firm’s productivity at within-city level, 

following the idea that the mechanisms related to specialisation externalities operate at a finer level of 

geographical disaggregation. 

All these studies suggest the idea that a fine level of geographical disaggregation may be 

appropriate to better detect agglomeration economies effects. At the same time, different 

types of externalities are not mutually exclusive, they may co-exist in the same local 

environment rather than compete, but at the same time they may operate at different spatial 

scales. 

 

Data 

The empirical analysis relies on detailed firm-level and cross-section data for the 2015 based 

on a total sample of 75,794 active firms in the UK collected from Amadeus database. 

We focus our analysis on 8,900 firms operating in the manufacturing industry3. Due to 

missing values in some firm-level information, our final sample is composed by 5,627 firms, 

which turns out to be as a representative sample of manufacturing firms in the UK4. 

We obtained economic and financial data and information about the sector and detailed 

information about the location (postcode/city/region) where the firm is established. 

Table 1 shows the distribution of firms by size (number of employees). We define large 

firms as those with more the 250 employees, medium with 50-250 employees and small 

with less than 50 employees, following the Eurostat classification. The 67.37 % of firms are 

medium-small firms and the 32.63% are large firms. 

 

 No. of firms % 

Large 1,836 32.63 

Medium 3,198 56.83 

Small 593 10.54 

																																																								
3 In 2-digit NACE industries 10-33. 
4 Distribution by size, industry and geography of the restricted sample is not statistically different from the overall 
population available in Amadeus. 

Table 1: Distribution of manufacturing firms, by size. 
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Total 5,627 100 

 

 

Our first geographical unit of analysis is the Functional Urban Area (FUA). A functional 

urban area is defined by the EU-OECD (OECD, 2013) as functional economic units, 

consisting of highly densely populated municipalities (urban cores) as well as any adjacent 

municipalities with high degree of economic integration with the urban cores, measured by 

travel-to-work flows. This definition overcomes previous limitations for international 

comparability linked to administrative boundaries. 

In UK there are 101 FUAs, that represent around the 74% of resident population in 2014 

(for more details, www.oecd.org/cfe/regional-policy/all.pdf).  

We geocoded all the firms in Amadeus using their postcode. This allows us to associate the 

postcode to the corresponding functional urban area. Around the 94% of the total UK 

firms in Amadeus is located in these areas, while around the 91% for the manufacturing 

UK firms.  

At a finer level of geographical disaggregation, we use the information at postcode level. In 

the UK, each postcode is an alphanumeric code, from six to eight characters (including a 

space) long. Each postcode is divided in two parts (separated by a single space): the outward 

and inward code. The outward code includes the postcode area and the postcode district, 

respectively. The inward code includes the postcode sector and the postcode unit, 

respectively. The postcode area is either one or two characters long and is all letters. It 

normally defines a city or town, but it can occasionally define borough within a city (such 

as in the case of London), or larger areas (such as “RH” which covers north Sussex, and 

“BT” (Belfast) which covers the whole of Northern Ireland). The postcode district is made 

of the postcode area plus one or two digits (and sometimes a final letter) and typically 

denotes sections of a city or town. The postcode sector is made of the postcode district 

plus a single space and the first character of the inward code and it is a sub-area of a 

postcode district. Finally, the postcode unit is made of the postcode sector plus two 

characters. Each postcode unit generally represents a street or part of a street, depending 

on the amount of business and private mail received by an address. 

Source: our elaboration from Amadeus database. 
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In our data, we can find 124 municipalities, identified using the postcode area, 2,507 

postcode districts and 6,903 postcode sectors. The manufacturing firms are located in 122 

municipalities (corresponding to 1,767 different districts and 3,133 postcode sector areas). 

Figure 1a and 1b show the geographical distribution of FUAs in the country and the 

distribution and concentration of UK firms in the functional urban areas and municipalities, 

for the total and the manufacturing sample respectively. 

 

Empirical Strategy 

Methodology 

The firms’ performance is influenced by individual characteristics, but also by the social 

and economic environment in which they are involved. The performance of firms 

established in the same location (in our case in the same FUA/municipality) may be strongly 

correlated, because they share a set of unobserved factors such as similar information, 

common formal and informal institutions, same quality of services and same infrastructures 

(Giovannetti et al. 2013). In other words, firms could be considered as nested within the 

location in which they operate.  

For this reason, we take into account the possible relationship between firms and the system 

in which they are located, estimating a multilevel analysis using the hierarchical linear model 

and simultaneously modelling firm (micro-level) and location (macro-level) variables.  

Formally, we may write the model adopting a linear specification as (Snijders and Bosker, 

1999) 

𝑌"# = 𝛼 + 𝛽(𝑋("#*
(+, + 𝛿#𝑍/# + 𝑢# + 𝜀"#2

/+,   (1) 

with, i are the firms established in j-th location (in our case, FUA or municipality) indicating 

the units of level-one, h is a set of firm-level explanatory variables at level one representing 

the firm characteristics (Xhij); and j indicates the location, the units of level-two, and k is 

the number of location-level explanatory variables representing the characteristics of the 

location (the ‘higher level’ in the hierarchical model). Additionally, uj and εij are the second 

and first level residuals respectively, distributed with variance 𝜎45 and 𝜎65, where Uj ~N 

(0,τ2), represents the difference between the j-location and the total average. 
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The analysis is articulated in several steps. Firstly, the null model Yij=α+ uj is estimated, 

where α is the average of the overall population and Uj ~N(0,τ2 ) is the error term that 

represent the deviation from the average for the j-location (FUA or city). The purpose is 

evaluating whether a multilevel analysis is necessary. Secondly, the significance of the τ2 

parameter is estimated using a likelihood ratio test. The rejection of the null hypothesis 

(absence of a second level in the data) indicates the presence of a location effect, justifying 

the multilevel approach5. Finally, the model (1) is estimated. 

Due to the lack in the data, we develop a cross-section analysis. In a further investigation, 

we can implement a panel-data analysis in order to explore the dynamic dimension of 

agglomeration effects. 

 

Model Specification 

Dependent Variable 

Our dependent variable is the labour productivity in 2015, as a measure of firm 

performance. 

We compute labour productivity of firm i as the ratio of the value added in 2015 to the 

total number of firm’s employees (in log) 

𝑃𝑟𝑜𝑑𝑢𝑐𝑡𝑖𝑣𝑖𝑡𝑦	",5B,C = 𝑙𝑛
𝑉𝑎𝑙𝑢𝑒	𝐴𝑑𝑑𝑒𝑑",5B,C

𝑁𝑜. 𝑜𝑓	𝑒𝑚𝑝𝑙𝑜𝑦𝑒𝑒𝑠",5B,C
+ 1 	 

Firm-level Characteristics  

Innovation intensity. We compute the innovation activity for each firm i as the share of the 

number of patents on the number of employees,   

𝐼𝑛𝑛𝑜𝑣𝑎𝑡𝑖𝑜𝑛	𝐼𝑛𝑡𝑒𝑛𝑠𝑖𝑡𝑦" = 	
𝑁𝑜. 𝑝𝑎𝑡𝑒𝑛𝑡𝑠"

𝑁𝑜. 𝑜𝑓	𝑒𝑚𝑝𝑙𝑜𝑦𝑒𝑒𝑠"
 

Firm Size. We include the number of companies in the corporate group for each firm i as a 

measure of the firms’ size, 

𝐹𝑖𝑟𝑚	𝑆𝑖𝑧𝑒" = ln	(𝑁𝑜. 𝐹𝑖𝑟𝑚𝑠	𝑖𝑛	𝑔𝑟𝑜𝑢𝑝" + 1) 

																																																								
5 Stata software also automatically performs a likelihood ratio test comparing the multilevel model with the 
OLS equivalent. The rejection of the null hypothesis means that there is a statistically significant difference 
between the two models. 
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Managerial intensity. We calculate also the share of the managers on the total number of 

employees, as a measure of the managerial-skill intensity of the firms, 

𝑀𝑎𝑛𝑎𝑔𝑒𝑟𝑖𝑎𝑙	𝐼𝑛𝑡𝑒𝑛𝑠𝑖𝑡𝑦" =
𝑁𝑜.𝑀𝑎𝑛𝑎𝑔𝑒𝑟𝑠"

𝑁𝑜. 𝑜𝑓	𝑒𝑚𝑝𝑙𝑜𝑦𝑒𝑒𝑠"
 

All firm-level information is derived from Amadeus database. 

External Agglomeration Variables at FUA and City Level 

Our main explanatory variables are measures of external agglomeration economies in the 

location. 

Specialisation or localisation economies. To capture the externalities associated with specialisation 

economies (Marshallian agglomeration economies), we compute the number of firms 

established in an industry s (2-digit NACE code) in each location l (where l is either the 

FUA, the municipality, as identified by the postcode area or within the municipality, as 

identified by the postcode district and sector). We calculate these measures considering the 

total sample of firms in Amadeus, including firms that have missing values in some of the 

economic variables. Namely, 

𝑆𝑝𝑒𝑐𝑖𝑎𝑙𝑖𝑠𝑎𝑡𝑖𝑜𝑛[\ = ln	(𝑁𝑜. 𝐹𝑖𝑟𝑚𝑠[\ + 1) 

Diversification or urbanisation economies. To capture the externalities associated with 

urbanisation (Jacobsian agglomeration economies), we compute the “inter-industry” 

diversity as the inverse of Herfindahl index in the location l. As above, we calculate the 

measure considering the total sample of firms in Amadeus. Formally,  

𝐷𝑖𝑣𝑒𝑟𝑠𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛\ = 1
𝐻𝑒𝑟𝑓\ 

where the 𝐻𝑒𝑟𝑓\ is calculated as: 

𝐻𝑒𝑟𝑓\ =
𝑁𝑜. 𝑓𝑖𝑟𝑚𝑠[\

𝑁𝑜. 𝑓𝑖𝑟𝑚𝑠[\[

5

[
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Manufacturing Specialisation. We calculate the degree of specialisation in manufacturing 

activity in location l as the share of the manufacturing firms on the total number of firms 

in the location. More formally, 

𝑆ℎ𝑎𝑟𝑒	𝑀𝑎𝑛. 𝐹𝑖𝑟𝑚𝑠	\ =
𝑁𝑜.𝑀𝑎𝑛. 𝑓𝑖𝑟𝑚𝑠\

𝑁𝑜. 𝑓𝑖𝑟𝑚𝑠\  

This variable is intended to capture the overall specialisation of a location in manufacturing 

activities.  

Control Variables 

We consider also a set of location characteristics. GDP per capita in 2006 is available only 

at the FUA level, from ESPON database. As a measure of size, we compute the total 

number of firms established in the location l, using the population of firms included in the 

Amadeus database. We also include a dummy for the London area, that has unique 

characteristics in the UK context. 

 

Econometric Results 

We investigate the effect on firms’ labour productivity of external agglomeration factors, 

differentiating between diversification and specialisation externalities comparing different levels 

of geographical disaggregation: functional urban area, municipality and in a closer 

neighbourhood of the firm. Our main purpose is understanding whether the location 

characteristics could have an effect on the productivity of the firms embedded in that 

specific local environment. In order to do this, we estimate a multilevel model that allow 

to control both for individual and contextual characteristics. We estimate different model 

specifications. In Mod. 1 we consider only the individual characteristics at firm level; in 

Mod. 2 we consider only the context characteristics at location level and in the Mod. 3, our 

final and preferred specification, we combine individual and location characteristics. 

Table 2 reports the model estimates using functional urban areas as the geographical unit 

of analysis. Findings underline that all the firm-level individual characteristics have a 

positive and significant effect on the firm’s productivity: firms that are larger, more 

innovative and with a higher managerial intensity tend to perform better in terms of labour 

productivity. Instead, location factors seem to not have any significant effect on the firms’ 
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productivity, with the only exception of London dummy. These findings suggest that the 

functional urban area is not an appropriate geographical unit of analysis in order to 

investigate the effect of agglomeration economies and external factors on firm 

performance. This conclusion is also supported by the value of the Likelihood Ratio test 

(p-value is reported at the end of table 2), that comparing the multilevel model with an OLS 

regression. The acceptance of the null hypothesis underlines that there is not significant 

difference between the two models, therefore the location (second-level) effect is negligible. 

Moving to a finer level of geographical disaggregation, we estimate the models at 

municipality level, using the information at postcode area. Results are reported in table 3. 

Again, all firm characteristics have a positive and significant effect on firms’ productivity. 

But at municipality-level also location factors start to play a significant role on firms’ 

performance. This suggests that at this level of analysis both individual and contextual 

factors matter 6. 

Results from the ‘Mod. 3’ specification, reveal that both Diversification and Specialisation at 

postcode area and industry level are positive and significant at the one percent level, while 

the overall specialisation of a municipality in the manufacturing activity (Share of Man. Firms) 

is not significant. In the last two specifications (Mod. 4 and Mod. 5) we include the degree 

of Diversification and Specialisation in a finer level of geographical disaggregation, using the 

postcode district and sector. Findings reveals that the Diversification is an important factor 

at a municipality level of geographical disaggregation, while Specialisation play a crucial role 

at a finer level of geographical unit of analysis, in a closer neighbourhood of the firm. 

Including the variables at postcode district and sector level (Diversification (district), 

Diversification (sector), Specialisation (district) and Specialisation (sector)), we find that the role of 

Specialisation externalities arises only in a closer neighbourhood within the city, but not at 

the more aggregate municipality level. 

Instead, the Diversification at the municipality level continues to have a positive effect on 

firm’s productivity, while Diversification in a closer neighbourhood that does not have any 

significant effect.  

																																																								
6 The result is also confirmed by the value of the Likelihood Ratio test (p-value is reported in table 3), where the 
rejection of the null hypothesis underlines a hierarchical structure on the data, validating the multilevel approach. 
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Results suggest that firms may benefit from being located in a local environment 

characterized by a combination of diversification and specialisation agglomeration 

economies and that these factors operate at different levels of geographical disaggregation: 

being located in a diversified city, but within a more specialised neighbourhood. Findings 

also suggest that diversification and specialisation mechanisms may “co-operate”, but at 

different geographical units, confirming our hypotheses H1 and H2. 

 

Conclusions 

This study investigates the impact on firms’ productivity of external agglomeration 

economies, as the main component that characterized a location where the firms are 

involved, both for domestic and multinational firms. 

A consistent body of theoretical and empirical literature recognizes the extent of external 

diversification and specialisation agglomeration economies, their role of location 

attractiveness and the effect of agglomeration on industry, location and firm growth and 

performance. However, what is the appropriate geographical unit of analysis to detect the 

effects of agglomeration externalities on firms’ productivity and at which level of 

geographical unit these (diversification and specialisation) externalities operate are still unclear. 

Recent studies highlight that diversification and specialisation externalities may co-exist in 

the same area rather than compete, but at the same time they may operate at different spatial 

scales. 

Following this insight, we examine the effects on firms’ labour productivity in 2015 of 

diversification and specialisation externalities comparing different geographical units of 

analysis, on a sample of 5,267 manufacturing firms in United Kingdom. We derive a 

multilevel analysis that allow to control both for individual and contextual characteristics. 

Findings underline that the functional urban area, as a harmonized administrative boundary, 

is not an appropriate unit of analysis in order to detect agglomeration economies’ effects. 

Going in-depth in a within-FUA level, results show that while the diversification plays a 

role at the municipality level (postcode area), specialisation externalities operate at a finer 

level, within the municipality (postcode district and postcode sector) in a closer 

neighbourhood to the firm. This suggests that firms benefit from being located in a 
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diversified city, but within a more specialised neighbourhood, in accordance with 

Andersson et al (2017). 

These preliminary results shed additional light inside the analysis of agglomeration 

economies with a micro-level approach, but taking into account different geographical 

scales simultaneously.  

In further investigations, we may improve these preliminary findings in several ways. First, 

Driffield and Munday (2000) highlight that the industry performance (in terms of industry 

competitive advantage) in the UK is determined by several factors, industry agglomerations 

and the level of foreign participation/presence in the industry. We are able to identify the 

multinational nature of the firms and create measures of MNEs’ participation in a local 

environment, in order to detect the role of “multinational” agglomeration externalities on 

firm performance, at different spatial scales simultaneously. Second, a panel data analysis 

may allow to better investigate the dynamic dimension of agglomeration effects. Third, 

measures of agglomeration economies creating from employment data, rather than the 

count of enterprises, may allow to control for scale effects and have a robustness check of 

our main results. Each firm is a source of information spillovers, but the employment 

counts could be a better representation of networks generated by the co-agglomerations 

within-industry and between-industry (Arzaghi and Henderson, 2008). Fourth, detailed 

firm micro-level data give the advantage of drawing an in-depth analysis aimed at 

investigating the role of firm heterogeneity and industry specificity on studies about 

agglomeration economies effects. Multinational vs. domestic firms, large vs. small firms may 

benefit in different way of agglomeration externalities at various spatial scales (Rosenthal 

and Strange, 2003), as well as the industrial composition of a location and the specific 

industries’ characteristics, e.g. low tech vs. high-tech industries, or knowledge vs. low 

knowledge intensive industries (Andersson et al, 2017; Beaudry and Schiffauerova, 2009). 

Finally, the analysis could be extended also to service sectors, in order to investigate some 

specific patterns compared to manufacturing ones. 
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Figure 1(a): geographical distribution of total firms, by FUA and city (postcode). 

Figure 1(b): geographical distribution of manufacturing firms, by FUA and city 
(postcode). 
Source: our elaboration from Amadeus database. 
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Functional Urban Area 
 Mod. 1 Mod. 2 Mod. 3 

Firm Characteristics    
Innovation Intensity 0.0444***  0.0441*** 

 (0.0108)  (0.0108) 
Firm Size 0.0718***  0.0713*** 

 (0.0051)  (0.0051) 
Managerial Intensity 0.2967***  0.2952*** 

 (0.0157)  (0.0156) 
    
Location Characteristics    
Diversification (fua)  0.0119 0.0082 

  (0.0076) (0.0074) 
No. of firms (log)  -0.0238 -0.0137 

  (0.0178) (0.0171) 
Specialisation (fua) (log)  0.0183 0.0033 

  (0.0203) (0.0193) 
GDP per capita 2006 (log) 0.1361 0.0706 

  (0.0885) (0.0855) 
Share of Man. firms (fua)  -0.2157 -0.168 

  (0.2204) (0.2126) 
London (dummy)  0.1886*** 0.1614*** 

  (0.0553) (0.0568) 
Constant 4.0250*** 3.9195*** 3.8293*** 

 (0.0555) (0.3423) (0.3304) 
Fixed Effects (2-digit NACE) Yes Yes Yes 
No. of obs 4,877 5,114 4,868 
No. cluster 101 100 100 
Log-Lik -4634.9*** -5215.8*** -4596.8*** 
Likelihood ratio test (p-
value) 0.00 0.3742 0.2548 

 
 
 
 
 

 

Note: The dependent variable is the firm’s labour productivity in 2015. 
Standard errors are clustered by firm and reported in parentheses. Asterisks denote confidence 
levels: *p<0.10, **p<0.05 and ***p<0.01. 
 

Table 2: Effects of Diversification and Specialisation Externalities on firms’ Productivity 
(Functional Urban Area level) 
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Note: The dependent variable is the firm’s labour productivity in 2015. 
Standard errors are clustered by firm and reported in parentheses. Asterisks denote confidence levels: 
*p<0.10, **p<0.05 and ***p<0.01. 
	

City / Postcode Area 
 Mod. 1 Mod. 2 Mod. 3 Mod. 4 Mod. 5 
Firm Characteristics      
Innovation 0.0433***  0.0432*** 0.0428*** 0.0424*** 

 (0.0107)  (0.0107) (0.0106) (0.0106) 
Firm Size 0.0731***  0.0708*** 0.0673*** 0.0672*** 

 (0.0049)  (0.0049) (0.0049) (0.0049) 
Managerial Skills 0.3037***  0.3029*** 0.3017*** 0.3025*** 

 (0.0154)  (0.0154) (0.0153) (0.0153) 
      

Location Characteristics      
Diversification (Postcode Area)  0.0204*** 0.0163*** 0.0165*** 0.0164*** 

  (0.0070) (0.0063) (0.0063) (0.0063) 
No. of firms (log)  0.0145 -0.0125 -0.0134 -0.0095 

  (0.0201) (0.0183) (0.0185) (0.0186) 
Specialisation (Postcode Area) 
(log)  0.0433** 0.0417** 0.0186 0.0174 

  (0.0178) (0.0169) (0.0184) (0.0184) 
Share of Man. firms (Postcode 
Area)  -0.1472 -0.1738 0.004 0.0014 

  (0.2337) (0.2089) (0.2129) (0.2138) 
London (dummy)  0.2116*** 0.1781*** 0.1606*** 0.1607*** 

  (0.0363) (0.0328) (0.0328) (0.0329) 
Share of Man. firms (Postcode District)   -0.2122*** -0.2231*** 

    (0.0554) (0.0556) 
Diversification (Postcode District)    0.0007 0.0046 

    (0.0031) (0.0036) 
Specialisation (Postcode District) 
(log)    0.0785*** 0.0098 

    (0.0220) (0.0378) 
Diversification (Postcode Sector)     -0.0074* 

     (0.0038) 
Specialisation (Postcode Sector) 
(log)     0.0970** 

     (0.0414) 
Constant 4.0261*** 3.9959*** 3.9190*** 3.9261*** 3.8986*** 
 (0.0527) (0.1685) (0.1533) (0.1548) (0.1555) 
Fixed Effects (2-digit NACE) Yes Yes Yes Yes Yes 
No. of obs 5358 5627 5358 5358 5358 
No. cluster 121 121 121 121 121 
Log-Lik -5022.1*** -5655.0*** -4986.7*** -4973.1*** -4968.8*** 
Likelihood ratio test (p-value) 0.00 0.00 0.00 0.00 0.00 

Table 3: Effects of Diversification and Specialisation Externalities on firms’ Productivity 
(Municipality – Postcode Area Level) 


