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A B S T R A C T   

In the Netherlands, a shift occurred over the last two decades from positively framed spatial-economic policies 
promoting the development of extra-large distribution centres (DCs) and their claimed positive employment 
benefits towards a critical stance questioning the benefits of such policies, fuelled by the connected debate 
regarding the extensive land use and environmental impacts of DCs. In this paper, we unravel the assumed 
regional employment benefits of DCs into (i) direct employment benefits within the DCs, (ii) indirect employ
ment benefits in the supply chain, and (iii) employment benefits from structural changes in regional production 
systems around DCs. We analyse these benefits using detailed business microdata and logistics-building data over 
a 20-year timeframe in the East-Southeast freight corridor (from Rotterdam to Germany). In the corridor, lo
gistics footprint has doubled, and average DC size has tripled in this timeframe. We demonstrate that, although 
part of the hypothesised benefits can be spatially identified, employment benefits of new DCs decrease over time, 
due in part to automation and use of migrant labour. The expected co-agglomeration of manufacturing near DCs 
does not occur structurally, and although DC-favouring regions have successfully established competitive lo
gistics business ecosystems, they can be vulnerable to a spatial-economic lock-in, relying primarily on the lo
gistics sector. The spatial-economic policy narratives framing DCs as employment catalysts are thus of limited 
validity.   

1. Introduction 

Globally, extra-large distribution centres (XXL DCs) have grown at 
an unprecedented rate to accommodate the growing e-commerce sector 
and to support multinationals in buffering their inventories (Heitz et al., 
2017; Lafrogne-Joussier et al., 2022; Onstein et al., 2019; Witte, 2014). 
The potential of logistics clusters—and logistics services within broader 
clusters—as drivers of employment and economic growth has been 
suggested by various researchers (Hesse, 2020; Palazuelos, 2005; Rivera 
et al., 2014; Sheffi, 2012). The assumed importance of DCs in providing 
direct and indirect employment, productivity gains due to innovative 
smart-logistics, services for citizens and companies, and broad contribu
tions to regional prosperity are typically the main arguments (Danyluk, 
2019; Hesse, 2020, p.8). Long-standing trade hub regions such as Rot
terdam and Chicago have constructed narratives around their position 
as a vital gateway (Cronon, 1991; Nefs et al., 2022). Regions in the 
hinterland of such hubs often tap into the possibilities of logistics, being 

the “conveyor belt of the globalized world” that has gained great power 
to organise regions (Hesse, 2020, p. 7). Logistics is seen as “the flattener” 
in the playing field of suppliers (Sheffi, 2012, 2013, p. 267) that makes it 
possible for any connected region to attract businesses in the same 
fashion as metropolitan centres. Similarly, Stimson et al. (2006, pp. 8- 9, 
214) claim that the presence of large-scale logistics is a pre-condition for 
a regional competitive environment. Nearly three decades ago, Castells 
(1996) considered logistics and other network systems as vital condi
tions in the network society to concentrate services, production, capital, 
and power. 

More recently, there are concerns about the added value of DCs. 
Since the late 1990s, regional economic policy goals have gradually 
shifted from generating employment in absolute numbers to simulta
neously increasing the wages and living conditions within a region 
(Stimson et al., 2006, p.3). It is argued that flexible, precarious jobs in e- 
commerce DCs are linked with undesirable working conditions and 
decreasing income (WRR, 2020; Yuan, 2019, p. 535). In the 
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Netherlands, this discussion includes critiques that DC-favouring pol
icies lack proof of local added value and sustainability, instead resulting 
in extensive land use, congestion, and landscape boxification (CRa et al., 
2019; Rli, 2016). Several Dutch regions nonetheless attempt to stimu
late, attract, and facilitate logistics cluster development, through 
regional and local policies or as part of national strategies, such as the 
Dutch Topsector policy (identifying and providing stimulus for the in
dustries in the Netherlands with the highest added value, including lo
gistics) and a Freight Corridor strategy (EZK, 2019; IenM, 2017; I&W, 
2019; Panteia et al., 2019; Raspe, 2012). Since the economic crisis of the 
1980s, characterised by large unemployment particularly in the 
Netherlands, job creation has been a key motivator to stimulate and 
facilitate spatial policies that favour logistics developments in the 
Netherlands (Nefs et al., 2022; VROM, 1988). 

Currently, a public-private narrative is under development, which 
concentrates on so-called smart logistics, or the integration of logistics 
and reshoring of manufacturing (Dhyne et al., 2022); in the Netherlands, 
these are branded with names like Make it in Tilburg1 and Makes & 
Moves. The indirect employment reasoning for the development of DCs 
is often based on successful case-study evidence, such as the value-added 
logistics activities of the automobile DC in the Port of Rotterdam (Sheffi, 
2012, p. 142). Similarly, the reasoning of poor labour conditions is based 
on fragmented and exemplary information (van Bergeijk, 2019). Over
all, it remains unclear how spatial employment effects of large DCs have 
structurally developed across regions in the Netherlands beyond the 
limited number of harmful or beneficial practices reported in the liter
ature and media. Specifically, more clarity is needed regarding the 
different employment effects of spatial policies promoting XXL logistics 
developments to inform current policy approaches between the polar
ised extremes from full stimulation to a construction ban. 

Much of the recent growth in the number and size of DCs worldwide 
has occurred in hinterland regions (Hesse, 2004; Raimbault, 2021; 
Yuan, 2019), some of which have actively stimulated logistics de
velopments through spatial-economic policies. It can be argued that 
these regions distinctly changed their spatial employment structure 
(towards distribution-related activities) compared to similar regions 
that did not adopt such policies. The contribution of this study is to 
analyse this argument by investigating three employment effects: (i) 
direct employment growth in DCs; (ii) indirect effects in manufacturing 
and supplying sectors; and (iii) agglomeration effects concerning the 
regional business ecosystem with an enlarged and more dedicated 
regional production system. 

Although these effects have been discussed in existing literature on 
aggregate level—for instance, estimating the employment share of lo
gistics at around 5% of total employment and the regional (employ
ment) density of warehousing—a systematic quantification at the 
individual firm level is largely absent, arguably due to limited avail
ability of detailed data (Cidell, 2010; Coe and Hess, 2013; Yuan, 2021). 
In our case, we have the rare opportunity to combine microdata on the 
firm and building level, concerning logistics real estate developments 
and employment numbers in the entire country over a long period. 

The main question addressed in this paper is as follows: How have 
employment patterns in regions with spatial policies favouring logistics de
velopments evolved compared to nearby and similar regions without these 
policies? We address this question by analysing the Dutch East-Southeast 
freight corridor, which is the main transportation axis between the port 
of Rotterdam and Germany, in the period between 2000 and 2020. We 
use establishment microdata of employment numbers as well as data on 
the development of individual logistics buildings. Our establishment 
level microdata do not contain information on the quality or skill-level 
of employment. A complementary literature, largely from California, 
points to increasing automation and low-skill migrant labour in DCs, as 

well as declining working conditions and employment benefits in DCs 
(Bakker et al., 2019; De Lara, 2013; Emmons Allison et al., 2018; 
Gutelius, 2015; Husing, 2004; Yuan, 2019). 

In Section 2, we formulate our hypothesis by reviewing the literature 
on the employment effects of logistics cluster developments and spatial 
policies favouring specific sector clusters such as logistics. Section 3 
presents our three-fold methodology to unravel three complementary 
employment effects over time and introduces the datasets. Subse
quently, we analyse the case of the East-Southeast corridor in the 
Netherlands, focusing on policy approaches regarding DC de
velopments. In Section 4, we interpret the study results. In Section 5 we 
propose a framework for the evaluation of employment impacts of 
spatial policies favouring clusters of a particular industry such as lo
gistics. Finally, in Section 6 we conclude on policy implications and 
opportunities for further research. 

2. Spatial policies aimed at employment effects: a review 
applied to logistics 

Job creation through sector-specific spatial policies as a form of 
place-based policy (Barca, 2009; Neumark and Simpson, 2015) has been 
adopted in many regions across the globe, based on the belief that 
beneficial spatial conditions will attract firms and thus create employ
ment opportunities (Kline and Moretti, 2013). Conversely, these con
ditions may attract skilled talent and thereby knowledge-intensive firms 
(Florida, 2000). While intuitive to practitioners, the causal mechanism 
underlying place-based employment policies is the subject of a long
standing debate among researchers (Steinnes, 1982; Hoogstra et al., 
2017). A related question is whether these place-based policies result in 
local employment or outsourced effects in other locations in the pro
duction chain through interurban growth transmission (Pred, 1977). In 
Dutch spatial-economic policy, logistics developments have often been 
proposed to reduce unemployment (Nefs et al., 2022). In line with 
current literature, we evaluate the regional employment effects of lo
gistics developments from three perspectives: direct, indirect and 
agglomeration effects. 

2.1. Direct effects: distribution centres as employment generators 

Stimulation of DC development is generally associated with signifi
cant growth in blue-collar jobs and positive yet limited growth in 
technical and managerial jobs within the DCs (BCI, 2019; Hesse, 2020; 
Yuan, 2019). Coe and Hess (2013, p. 34) describe a bifurcated labour 
market with on the one hand “the growing need for skilled workers to 
operate in a sector that is partly driven by technological innovation” and 
on the other hand a large workforce “characterized by low skills, low 
wages, contingency, insecurity and racialization.” Logistics employment 
growth may be partially offset by relocation effects caused by (de)cen
tralising distribution structures (Cidell, 2010; Onstein et al., 2019) and 
employment loss in retail due to e-commerce (Anderson et al., 2003). 
Furthermore, the effectiveness of DC development as a policy strategy to 
reduce unemployment may be partially offset by regional scarcity of 
specific skills and competencies and unavailability of low-skilled 
personnel. This may result in labour migration (Bakker et al., 2019) as 
well as automation to substitute for routine labour inputs (Autor, 2015). 
A benefit of automation is that it is shown to increase the knowledge 
intensity of DC employment (Yuan, 2019). Many researchers and policy 
makers have assumed logistics locations to be fungible, partly footloose, 
and therefore spatially homogeneous (Santos, 2006; van Geenhuizen 
and Nijkamp, 2005), while others have emphasised the heterogeneity 
and concentration of DC locations (Heitz et al., 2019). As there is no 
consensus on this issue, the first analysis of this study seeks to assess the 
direct employment growth of logistics and its spatial patterns in detail 
across regions, by analysing microlevel direct logistics employment. 

1 Midpoint Brabant https://midpointbrabant.nl/smartlogistics/ and Dinalog 
https://www.dinalog.nl/ 

M. Nefs et al.                                                                                                                                                                                                                                    

https://midpointbrabant.nl/smartlogistics/
https://www.dinalog.nl/


Journal of Transport Geography 109 (2023) 103603

3

2.2. Indirect effects: employment benefits of distribution centres in related 
sectors 

The discourse on indirect effects of DCs is rooted in the economic 
clusters and place-based policies, which have become increasingly 
popular since 2000 (Delgado et al., 2010; Porter, 1998, 2000). Pro
ponents of logistics cluster development claim that employment spill
overs occur in nearby locations through co-agglomeration by attracting 
other logistics firms, manufacturers (e.g. tech, agrifood), retailers, and 
service providers in the value chain (Chhetri et al., 2014; Sheffi, 2012, p. 
121). An example of indirect employment creation is value-added lo
gistics (VAL) which enable product differentiation closer to the end user, 
services for (SME) manufacturers, and the servicification of the 
manufacturing sector (Hill, 2020, p. 61; Soinio et al., 2012). VAL is a 
particularly relevant example of indirect employment effects organised 
in the DCs themselves, generating “relatively complicated jobs com
manding higher salaries” (Sheffi, 2012, pp. 121–122, 140) and inter
spatial competition (Danyluk, 2019, p. 94). 

The precise identification of this spatial-economic multiplier effect of 
logistics is a subject of debate. Political and business proponents of DC 
developments, for example, in free trade (sub)zones in the U.S., have 
used manufacturing job generation as a primary argument for over a 
century, despite the inability of researchers to fully identify the net 
employment effects (Orenstein, 2019, pp. 176, 185). While there are 
some notable successful examples of (reshoring of) manufacturing and 
high-skilled jobs related to DCs (Sheffi, 2012), the geographic scope of 
these effects is not clear. In contrast, others argue that DC development 
is needed to keep up with existing growing regional manufacturers (Stec 
Group, 2020), in which case increasing manufacturing jobs might also 
be expected. Although new forms of manufacturing—in tandem with 
logistics—are considered to be of importance to circular and socially 
inclusive regions (Hill, 2020), there is still a lack of evidence of DC 
developments structurally attracting manufacturing firms in regions. In 
the Dutch context, this issue would relate to subsectors such as agrifood 
and (high)tech manufacturing, which can co-evolve with and depend on 
logistics activities (Van Oort et al., 2015). This second empirical anal
ysis, therefore, focuses on whether firms that may be involved in such 
supply chain spillovers should structurally locate nearby DCs. 

2.3. Agglomeration effects: distribution centres as catalysts in regional 
business ecosystems 

Regional agglomeration effects of co-agglomerating economic ac
tivities were first classified by Marshall (1890); they reduce search costs 
associated with labour demand and supply matching (labour pooling), 
subcontracting relations (input-output linkages), and learning relations 
(knowledge spillovers). Such effects explain the success of several eco
nomic clusters by reducing the cost of moving goods, people, and ideas. 
Ellison et al. (2010) determined that input-output linkages were most 
influential in co-agglomeration, followed by labour pooling and 
knowledge spillovers in the U.S. More recent studies focusing on sector 
heterogeneity (Faggio et al., 2017) have found that “technology-inten
sive industries value knowledge spillovers more, while labour market 
pooling and input-output linkages are more relevant for low-skilled in
dustries” (Diodato et al., 2018; Steijn et al., 2022, p. 2). In addition, 
knowledge spillovers have become more important than the other two 
agglomeration effects, stimulated by increased skill intensity of most 
sectors as well as trade and technology shocks (Diodato et al., 2018; 
Steijn et al., 2022). While the Marshallian effects are rooted in regional 
specialisation, diversification of economic activities has also been found 
to determine agglomeration effects (Jacobs, 1969; Van Oort et al., 
2015), or combinations thereof, such as smart-specialisation. 

According to Van den Heuvel et al. (2014), clusters with co- 
agglomerated logistics establishments produce the three Marshallian 
agglomeration effects: (1) availability of truck drivers and warehouse 
personnel, (2) scale and scope advantages regarding transport capacity, 

accessibility and expansion opportunities, and (3) better maintenance 
and logistics services. The study offers disadvantages of logistics 
agglomeration as well, such as infrastructure congestion and increased 
land prices. Logistics clusters also have the potential to facilitate 
knowledge spillovers (Van Oort and Bosma, 2013). Furthermore, 
Warffemius (2007) states that “economies of agglomeration—and not 
the air transport services themselves—are the most important location 
forces responsible for the attraction of EDCs [European DCs] into the 
Schiphol area”. This third analysis therefore assesses the role of DC 
developments as a catalyst of regional agglomeration effects. 

We empirically assess the employment effects of DC developments in 
Dutch regions pertaining to the ESE-corridor as generally accepted in 
policy and research to test the threefold hypothesis that DCs (i) stimulate 
direct employment in situ, (ii) attract nearby manufacturers and sup
pliers in the value chain, and (iii) create regional agglomeration effects. 
Particularly for dedicated XXL logistics developments, with interna
tional rather than local linkages as well as rapidly changing operational 
contracts, we analyse whether logistics activities are spatially co- 
agglomerated with other sectors locally and regionally. 

3. Methodology and case study corridor 

3.1. Methodology and data 

We use three applied methods from economic geography to test the 
three multilevel employment effects hypothesised in the previous sec
tion. These methods are not only effective in evaluating the separate 
effects, but they are also able to take longitudinal business microdata as 
input. As such, they provide a coherent view of the three effects in the 
same period in the same local and regional areas, in comparison with the 
case study corridor and national scales. The three effects are comple
mentary rather than cumulative or overlapping. First, we assess the 
direct employment effects of DCs by mapping detailed spatial employ
ment density. Second, we assess indirect effects by applying the co- 
agglomeration index (Ellison et al., 2010; Steijn et al., 2022), showing 
the degree of physical proximity of logistics firms to other industries in 
our study area. Third, we assess regional agglomeration effects by 
identifying the national, industry-mix, and regional components of 
employment growth in a shift-share analysis—utilised by Marti (1982) 
and Adão et al. (2019) for distribution applications. We use the results of 
the threefold methodology to propose an evaluation framework for the 
impacts of spatial policies favouring developments of an economic 
sector such as logistics over time. Our approach to employing these 
methods is briefly outlined below.2 

For the analyses, we use longitudinal employment microdata con
taining full and part-time jobs per firm establishment location (geo- 
specific points) for all firms in the Netherlands, organised per 5-digit 
sector code for the years 2000, 2010, and 2017.3 We aggregate these 
data into different spatial units: 100mx100m grid cells and NUTS3 la
bour market regions for direct employment, NUTS4 municipalities and 
the corridor for co-agglomeration, and NUTS3 versus the national level 
for regional agglomeration effects. By taking this approach, our analysis 
is more detailed than many studies that utilise only regional data. 
Additionally, we use a dataset of approximately 26.000 logistics build
ings located in Dutch business estates (Nefs, 2022a), including 

2 Results for all three parts of the analysis are reproducible via a technical 
appendix and scripts in the repository (DOI:https://doi.org/10.4121/21438021 
)  

3 This data is gathered by the LISA Foundation (Stichting LISA) from 
municipal surveys in collaboration with local chambers of commerce, similar to 
the facility level data available in Belgium (Strale, 2020, p. 3). This proprietary 
and privacy-sensitive data can only be published in aggregated or treated form, 
not revealing individual firm information. An academic license can be peti
tioned at https://www.lisa.nl/ 
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employment figures for those buildings.4 In the literature, a DC is often 
broadly defined as any warehouse to stock products to (re)distribute to 
retailers, wholesalers, or consumers. Real estate consultancy tends to 
focus on the subsector of large logistics service providers and e-fulfil
ment DCs because they are financed and developed differently than 
other types of real estate (Bak, 2021; Raimbault, 2021). We choose the 
rather broad definition to capture as much as possible of the disputed 
employment effects associated with the spatial development of DCs. 
Therefore, we use a large subset of the logistics-building data, including 
the logistics subsectors of trade, import and export and goods trans
portation, warehousing, e-commerce, and logistics services, similar to 
Heitz et al. (2019) and Strale (2020), in size categories ranging from S 
(<2.500m2) to XXL (>40.000m2). Particularly for newer DCs, employ
ment data are lacking. To generate density maps, we compensated for 
this by interpolating average employment numbers of DCs with the same 
function and size.5 

3.1.1. Direct effects: mapping employment density score 
We generated a comprehensive raster map that displays the 

employment density of the logistics sector in cells of a 100mx100m grid. 
This provides a spatial detail that is comparable to individual buildings. 
We used a kernel density estimation (KDE) heatmap algorithm in QGIS 
from the individual company points to calculate the density scores. The 
algorithm is weighed by the number of employees and uses a quartic 
spatial decay function (similar to a normal Gaussian curve) which is a 
common function for this type of research (Ward, 2016, p. 38). The 
radius of the decay is set to 2 km, which is similar to the size of a 
medium-sized business estate in the Netherlands. We found that smaller 
radii result in a map of individual DC developments without showing 
cluster effects, while larger radii produce a flat map in which employ
ment concentration areas are not distinguishable. The resulting map 
provides a highly detailed representation of the spatial concentration of 
employment in the logistics sector. It enables the identification of 
emerging and declining sites in the time intervals between 2000, 2010, 
and 2020. Specifically, the concentration of employment in designated 
XXL logistics parks is well represented via increasing density scores. 
Additionally, we have summarised regional employment and develop
ment figures for logistics employment in a descriptive table. Both the 
map and the table are longitudinally constructed, allowing a detailed 
comparison per region over time. 

3.1.2. Indirect effects: co-agglomeration index 
Spatial concentration of sectors can be measured by various in

dicators, including the location quotient, its derivation horizontal clus
ter location quotient, the locational Gini coefficient, the Herfindahl- 
Hirschman index, and Moran’s I indicators (Andreoli et al., 2010, p. 
81; Fransen, 2020, p. 81). Input-output analysis is designed for analysing 
intermediate industry deliveries, but it provides little spatial detail. A 
study on the employment effects of logistics on high-tech manufacturing 
in South Korea (Kim et al., 2021) shows this limitation. Here, we instead 
apply the Ellison-Glaeser Index (EGI) for co-agglomeration, which is 
calculated as the spatial occurrence of 2-digit sector pairs relative to a 

random co-agglomeration, in the municipalities of the ESE-corridor 
introduced below. The logistics subsectors, the public sector, and pri
mary sectors (agriculture, forestry, fishing) are excluded from the results 
since these are not relevant to our analysis of co-agglomeration in the 
supply chain. The advantage of EGI is that it allows for the interpretation 
of the observed sector pairs as either potential outcomes of supply chain 
relations (positive co-agglomeration), relations reflecting natural 
advantage (e.g., availability of a waterway or natural resources), or 
spatial incompatibility (negative co-agglomeration), while it eliminates 
the random location effect. The aggregated company microdata for 
municipal spatial units provides a higher level of detail than that of the 
study in the U.S. by Ellison et al. (2010), which aggregates to state and 
county levels. For brevity, we present bar charts of the ten sectors with 
the highest and lowest co-agglomeration scores in the corridor for 2000, 
2011 and 2017, filtered for sectors known to exhibit location behaviour 
sensitive to first-nature (not man-made) advantages (Ellison and 
Glaeser, 1999). 

3.1.3. Agglomeration effects: shift-share analysis 
In line with a study on the rise of mega DCs by Andreoli et al. (2010), 

we perform a shift-share analysis for 2000–2017. Whereas the authors 
use the U.S. state level, we use business microdata aggregated on the 
NUTS3 regional level. The analysis separates the regional share (ad
vantages in the regional production system) from two other components 
of employment growth: the national growth share and industry mix 
(shift) effect. This is performed for the logistics sector itself, of two 
suggested productive sectors—agrifood and tech/manufacturing—and 
all remaining sectors combined. We interpret the regional share as an 
indicator for the total Marshallian agglomeration effects in these sectors, 
without calculating its components—labour pooling, input-output 
linkages, and knowledge spillovers—separately (Steijn et al., 2022). 
The higher the regional share component, the more competitive the 
region in a sector compared to the other regions. For this, we assume the 
natural advantage of the separate regions in the case study corridor to be 
comparable. In the interpretation of the resulting shift-share graphs, we 
closely examine regions introducing policies favouring DC 
developments. 

The multifaceted view generated by the three applied methods en
ables us to test our hypothesis of employment effects as claimed and 
expected by policymakers and researchers. 

3.2. Dutch East-Southeast freight corridor 

We apply our empirical analysis to the East-Southeast (ESE) freight 
corridor in the Netherlands, encompassing the busiest goods transport 
routes in Northwest Europe, between the port of Rotterdam and the 
German Ruhr area, as well as many DC developments. These conditions 
make the corridor suitable for analysis in terms of the issues introduced 
above. The ESE-corridor spans ten NUTS3 regions which we take as a 
proxy for the corridor, including 150 NUTS4 municipalities. This 
approach provides the opportunity to distinguish regional policy re
gimes targeting DC development.6 The entire ESE-corridor has seen 
stimulation of the logistics sector through national as well as regional/ 
local policies (Kuipers et al., 2018; Nefs and Daamen, 2022; Raimbault 
et al., 2016; Raspe, 2012; Rli, 2016; Witte, 2014), including port and 4 An open-access version of this treated data is available on a repository (DOI: 

https://doi.org/10.4121/19361018.v1). The dataset contains three layers: the 
ESE-corridor area, the business estates (based on public information compiled 
in the Ibis data), and the buildings. For the purpose of this paper, the authors 
used an enriched version, where the forementioned LISA employment data are 
joined to each building. Similarly, this information cannot be disclosed for in
dividual buildings. Reproducibility of the analysis, however, is guaranteed by 
publishing the data treatment scripts on this paper’s repository (DOI:https://do 
i.org/10.4121/21438021) 

5 The 5-digit SBI codes included in the logistics sector, as well as the treat
ment of missing data, are explained in detail in the technical appendix on the 
repository (DOI:https://doi.org/10.4121/21438021) 

6 See https://ec.europa.eu/eurostat/web/nuts/background for definitions. 
While NUTS3 (COROP) region level is not an administrative level in the Dutch 
governance system, it reflects the (labour) market regions quite well, making it 
a frequently used scale for spatial-economic research. Spatial-economic policy 
is for a great deal made by local governments (NUTS4), which often collaborate 
on NUTS3 level. 
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hinterland infrastructure investments as well as VAT and labour legis
lation favourable to DCs.7 At the provincial and municipal levels, 
stimulation measures were adopted, and land was supplied to strengthen 
hinterland logistics clusters such as Greenport Venlo in the east and Port 
of Moerdijk in the west of the corridor (Panteia et al., 2019). 

Fransen (2020) maps the region-specific compositions of the logistics 
sector in the ESE corridor between 2010 and 2018, finding an increased 
spatial concentration with regional specialisation in logistics in most 
regions, measured as location quotient. This may be related to the na
tional and regional policies in the corridor mentioned above. We observe 
in the microdata that the logistics building footprint in the corridor 
doubled between 2000 and 2020, while the average building size 
tripled. A study in the Noord-Brabant Province, in the centre of the ESE- 
corridor, shows that manufacturing firms are clustered, and many (but 
not all) are located near large transportation terminals and logistics 
clusters (Meijer, 2020). 

Based on earlier research and policy (Kuipers et al., 2018; Rli, 2016), 
we focus on three types of regions in the corridor: the port region around 
Rotterdam traditionally stimulating the logistics sector, hinterland re
gions with policies favouring DC developments, and hinterland regions 
without such policies. We identify three regions with strong DC- 
favouring policies: West-Noord-Brabant, Midden-Noord-Brabant, and 
Noord-Limburg, which are the top three of the Logistics Hotspot Ranking. 
This ranking8 was first introduced in 2005 and is based on six criteria, 
including the relevant policy measures of available logistics construc
tion sites as well as cooperative government. These three regions show a 
relatively large increase in DCs and have inter-municipal economic 
development organisations focusing on logistics.9 The arguments sup
porting DC development outlined in Section 2 can be clearly observed in 
the corridor, for example, by Logistics Capital Partners CEO announcing 
1.000 jobs in Roosendaal (West-Noord-Brabant): “not only warehouse 
personnel, but also managers and specialised IT crew”.10 Another 
example is an alderman in the Arnhem-Nijmegen region stating “With 
this new distribution centre and the employment growth of 800 to 1.000 
jobs we show that Zevenaar is indeed a logistics hotspot”.11 Research 
journalism has recently described several cases of this trend in the 
Netherlands (Investico et al., 2022; Joosten, 2020; Klumpenaar, 2022). 
A more systematic view on the argumentation regarding DC develop
ment by private and public sectors in the ESE-corridor is provided in 
recent studies (Nefs, 2022b; Nefs and Daamen, 2022). 

4. Results 

4.1. Direct effect: regional and local variations in employment growth 
concentration 

Despite the image of a ubiquitous and rapid-growth sector, logistics 
footprint (Fig. 1) and employment growth for 2000–2020 are not spread 
evenly across the Dutch territory. Measured across the whole country 
between 2000 and 2017, the employment microdata show a sector in
crease of 10.6%, well under the national growth average of 14.2% over 
all industries; however, there is a significant logistical employment 

increase in most ESE-corridor12 regions (Table 1). Furthermore, the data 
show a large increase in logistics footprint and sprawl, particularly in the 
ESE-corridor (Figs. 1 and 2). This changing spatial pattern is the result of 
land supply policies and business decisions, both of which occur on 
various scales and involve different mechanisms varying per DC size 
class.13 In this paper we focus on the ESE-corridor, which is by its 
proximity to Belgium and Germany preferred for (X)XL national and 
European DCs, and on regions in the corridor stimulating this type of DC. 

Fig. 2 shows the direct spatial employment effects in five areas in the 
ESE corridor, selected to demonstrate the highly varying logistics 
employment landscape across business estates in the time intervals be
tween 2000, 2010, and 2020. The top two DC-favouring regions (Noord- 
Limburg and Midden-Noord-Brabant) show a strong increase in logistics 
employment concentration in XXL logistics sites, such as Trade Port 
Noord (Venlo)—with the highest density score in the Netherlands—and 
Vossenberg-West (Tilburg). Regions without DC stimulation policy show 
smaller changes in the spatial pattern. The Arnhem-Nijmegen region, for 
example, experiences smaller growth, whereas Zuidoost Zuid-Holland 
experiences a shift of employment concentration from older to newer 
areas around Dordrecht. Some areas even experience a logistics 
employment decline, such as the business estates of Den Bosch. These 
heterogeneously changing patterns are confirmed by the regional direct 
employment numbers provided in Table 1. 

Table 1 shows the highest logistics employment growth occurs in the 
regions with a higher increase in logistics footprint, particularly those 
with logistics favouring policies. Although this may be a case of corre
lation rather than causation, it seems evident that adding logistics 
buildings would result in more jobs in that field. Contrary to some as
sumptions (Van Geffen et al., 2019), logistics employment and popula
tion growth do not correlate unequivocally since logistics employment 
peaks occur both in regions with low and high population growth. While 
the regions in the bottom part of Table 1 experience job growth along 
with population growth, Noord-Limburg experienced a dramatic 44,3% 
increase in logistics jobs with a doubling of the logistics building foot
print and only a 2,8% population increase. On close examination, lo
gistics employment concentrations shift away from population 
concentrations, particularly in regions with DC-favouring policies 
(Fig. 2). 

Another notable variation concerns the jobs generated per ware
house footprint (space quote). Table 1 lists all logistics sector jobs in the 
region, including those registered at a DC as well as in offices. Over time, 
all regions experience a strong decline of approximately 25–50% in 
employment space quote. Both in 2000 and in 2017, the logistics- 
stimulating regions show the lowest quotes. This points to a trend of 
decreasing marginal returns: each added square meter of warehouse 
yields fewer jobs. We discuss this trend in the next section. Another 
relevant factor is the average building size: S- and M-sized logistics 
buildings typically have an employment space quote more than double 
that of XL and XXL buildings (Nefs, 2022a). In the 2000s and especially 
after 2010, more XL and XXL warehouses have been built. 

In summary, the analysis points to a strong direct effect of DC 
development and favourable policies, a highly heterogeneous spatial 
pattern of logistics employment concentration in and across regions, and 
a decreasing effect of jobs generated per added square meter of the 
warehouse. 

4.2. Indirect effect: weak spatial ties between logistics and other activities 

Contrary to the hypothesised effect, Fig. 3 shows that logistics firms 
do not co-agglomerate strongly with other economic activities in the 

7 In the Netherlands, VAT on goods is delayed to the time of export from the 
DC. Compared to the more unionised Belgium, less restrictions on night shifts 
apply in Dutch DCs.  

8 The Logistics Hotspot Ranking, performed by approximately 35 industry 
experts, is published annually by Logistiek Magazine. https://digimagazine.logi 
stiek.nl/vastgoed/zo_komt_de_logistieke_hotspot_2020_tot_stand (See top 3 data 
in the repository).  

9 REWIN, Midpoint Brabant and Brightlands/Greenport Venlo  
10 BN De Stem, July 8th 2018 (https://www.bndestem.nl/roosendaal/du 

izend-banen-in-nieuwe-distri-doos-in-roosendaal~af1e07bf/)  
11 7Poort business park, November 2019 (https://www.7poort.nl/nieuws/ 

symbolische-start-bouw-distributiecentrum-xxl-op-businesspark-7poort/) 

12 Some other sectors grow faster inside the corridor, including real estate, 
ICT, and energy.  
13 A body of literature deals with the spatial supply and demand issues of DCs 

(for example Onstein et al., 2019; Verhetsel et al., 2015) 
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same municipality.14 Most sectors show a EGI score of near zero, 
meaning that they have an essentially random spatial co-agglomeration 
with logistics. The top-ten co-agglomerating sectors experience a pull 
effect of logistics that is closer to random than the push effect experi
enced by the bottom ten, suggesting that logistics does not generally 
attract other businesses nearby. The two highest co-agglomeration 

scores (lotteries and casinos, insurance and pensions) are not related 
to the logistics sector. Recycling, agricultural services, lodging, and 
printing (e.g. packaging), however, can be considered to relate to lo
gistics and especially VAL activities. Since the co-agglomeration score of 
waste and recycling can partly be attributed to first-nature drivers of 
location behaviour (i.e. the availability of natural infrastructure, re
sources and space), the employment spillovers in the supply chain are 
also only partly related to the occurrence of DCs (also found in agree
ment with Steijn et al., 2022). While logistics is increasingly clustered in 
the ESE-corridor, the results do not indicate increased co-agglomeration 
of other activities in the supply chain in this area. This outcome is 

Fig. 1. Growth of the logistics building footprint in Dutch NUTS3 regions for 2000–2020. Most dynamic regions lie within the outlined East-Southeast 
freight corridor. 

Table 1 
Employment and warehouse growth in the ESE-corridor. Based on LISA data & Dutch Distribution Centres geodata.  

Region population growth logistics employment (jobs) logistics warehouse space (m2) space quote** (jobs/m2) 

Corop 2000–2017 2000 2017 growth 2000 2017 growth 2000 2017 growth 

Noord-Limburg* 2,8% 15.566 22.463 44,3% 1.878.869 3.857.767 105,30% 0,008 0,006 − 29,7% 
Midden-Noord-Brabant* 7,1% 23.728 31.717 33,7% 2.279.685 3.752.634 64,60% 0,01 0,008 − 18,8% 
Midden-Limburg 7,6% 9.316 12.095 29,8% 580.062 1.305.658 125,10% 0,016 0,009 − 42,3% 
West-Noord-Brabant* 6,1% 35.234 41.586 18,0% 3.414.983 5.748.339 68,30% 0,01 0,007 − 29,9% 
Zuidwest-Gelderland 7,0% 16.323 18.811 15,2% 1.269.787 2.030.930 59,90% 0,013 0,009 − 27,9% 
Zuidoost-Zuid-Holland − 1,9% 23.430 26.738 14,1% 830.653 1.314.341 58,20% 0,028 0,02 − 27,9% 
Arnhem/Nijmegen 5,7% 26.250 29.942 14,1% 1.551.682 2.331.437 50,30% 0,017 0,013 − 24,1% 
Groot-Rijnmond 6,5% 88.701 95.232 7,4% 4.872.473 7.125.875 46,20% 0,018 0,013 − 26,6% 
Zuidoost-Noord-Brabant 7,4% 37.540 39.993 6,5% 2.009.277 3.374.861 68,00% 0,019 0,012 − 36,6% 
Noordoost-Noord-Brabant 5,6% 38.079 39.763 4,4% 2.326.647 3.262.430 40,20% 0,016 0,012 − 25,5%  

* Top 3 logistics hotspot ranking regions. 
** Including logistics sector jobs outside business estates (e.g. offices). 

14 As a comparison, the highest EGI co-agglomeration scores in the study by 
Ellison et al. (2010) are around 0.2, while the scores in our analysis do not 
reach 0.01. 
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Fig. 2. Logistics employment density maps of business estates in the ESE corridor. The top layer shows the DCs. See the zoom-in squares of Fig. 1 for geographical 
reference. Based on LISA data & Dutch Distribution Centres geodata. 
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further supported by the ten least co-agglomerating sectors with respect 
to logistics (Fig. 4), including R&D and innovation. These sectors also 
include more high-tech forms of manufacturing, such as computers, 
opto-electrics, auto manufacturing, and pharmaceuticals, which are 
generally high-value-added industries and among the sectors often tar
geted by policy makers. 

By comparing different periods, we find that both positive and 
negative co-agglomerating scores change considerably and do not show 
a consistent pattern of growth or decline. Some co-agglomeration pat
terns slowly strengthen (e.g. logistics and printing), some already weak 
ties weaken further (e.g. logistics and R&D), and most co-agglomeration 
pairs of logistics remain essentially random. In summary, these results 
do not support the policy reasoning that logistics activities attract value- 
added activities through supply chain relations at the local level. 

4.3. Agglomeration-effect: strong yet monofunctional logistics ecosystem 

The results of the shift-share analysis of the regions in the ESE- 
corridor are shown in Fig. 5. The darker tones in the bar charts repre
sent the regional share, which we use to assess the regional agglomer
ation effects (or regional competitiveness) as explained above. This 
measure is the result of the regional employment growth minus the 
national and industry-related expectations. In the Netherlands, the 
considerable national employment growth raises expectations across all 
sectors. In practice, however, some sectors perform below average on 
the national level, as is the case for the logistics sector. In contrast with 
the national average, however, the regions in the ESE-corridor have 
experienced a strong growth in logistics employment, represented by a 
large regional share. This difference is greater in the three DC-favouring 

regions. The results, therefore, suggest that strategic positions in the 
transport network—a key characteristic of the corridor as a whole—as 
well as DC-favouring policies play an important role in establishing a 
competitive regional business climate, including specialised services and 
personnel. Noteworthy exceptions are the regions of Groot-Rijnmond 
and Zuidoost-Noord-Brabant, including the larger cities of Rotterdam 
and Eindhoven, which have a more diversified economy. 

Contrary to our hypothesis, the observed agglomeration effects of the 
logistics sector do not correlate with increased regional competitiveness 
in the key sectors of agrifood and tech/manufacturing, which are often 
targeted in spatial-economic policies as well. Tech/manufacturing jobs 
and regional competitiveness declined in most regions of the corridor; 
this effect was less significant in Zuidoost-Noord-Brabant, which can be 
explained by the booming tech sector of the Brainport Eindhoven. In 
particular, the logistics-stimulating regions also experienced a decline in 
agrifood jobs and employment in the other sectors (e.g., services). 
Across the corridor, increased regional competitiveness of logistics 
correlates with a decline in competitiveness in the agrifood, tech/ 
manufacturing, and other sectors. 

4.4. Summary of employment effects 

The threefold analysis shows that (i) a considerable direct logistics 
footprint and employment growth were realised in the corridor, more so 
in the regions with DC-favouring policy; (ii) co-agglomeration patterns 
of other sectors relative to logistics, promoted by policy makers and 
suggested by researchers, are weak (e.g. printing) or even negative 
(tech/manufacturing); and (iii) regions in the corridor, particularly 
those with DC-favouring policies, specialised quickly and developed 

Fig. 3. Top-10 (positive) co-agglomeration scores between logistics and other economic activities in the ESE-corridor. Based on LISA data.  
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competitive logistics business ecosystems (agglomeration effects). 
However, these same regions underperformed in the other sectors of the 
economy, including those on which they focused, such as tech/ 
manufacturing and agri-food. 

The spatial variation within and among regions is significant. Direct 
employment creation in DCs occurs primarily in new XXL logistics 
business estates, which are increasingly located distant from population 
centres. On the regional scale, we observe both concentration and de- 
concentration of logistics activity, as identified earlier by Rivera et al. 
(2014) and Heitz et al. (2017), sometimes shifting from declining to 
emerging locations. The strong co-agglomeration effect of logistics with 
manufacturing, as described in the U.S. and in South Korea (Kim et al., 
2021; Sheffi, 2012), was not observed throughout the ESE-corridor. The 
effect may not structurally occur in the Netherlands and possibly in 
other European countries. There are three plausible explanations for 
this: (1) such effects are increasingly being outsourced through the value 
chain to other regions or countries; (2) value-added logistics activities, 
such as manufacturing, services, and suppliers, could be increasingly 
insourced in the same XXL warehouses, where they cannot be accurately 
distinguished via the employment microdata at establishment firm 
level15; or (3) the stringent environmental zoning of business estates in 
Dutch planning practice restricts the potential co-agglomeration of 
manufacturing and logistics.16 The analyses suggest in general a more 

modest effect than suggested in many logistics growth narratives. 

5. Discussion of logistics development policy 

Beyond the insights provided by the three separate analyses, an in
tegrated view can extend the evaluation of the DC-favouring spatial- 
economic policy in relation to the regional employment effects. For this 
purpose, we recombine the data regarding the three employment ben
efits into a multidimensional diagram (Fig. 6) to show, for the regions 
with (red) and without (blue) favouring policies, changes in building 
footprint (horizontal axis) and specialisation (vertical axis). Both 
changes are assumed to be stimulated by policies. The sectoral 
employment growth (indexed) of each region is represented as the dot 
size. The cumulative shift-share graph on the right shows the perfor
mance of all regions with and without DC-favouring policy, which can 
be interpreted as discussed in Section 4. 

The diagram shows that all regions in the ESE corridor experienced a 
growth in logistics footprint and employment, while eight out of ten 
increased logistics specialisation. The evolution is not homogeneous 
across regions, however. In the port region Groot-Rijnmond, the added 
footprint does not result in increasing specialisation and competitive
ness, possibly due to the fact that the historical port region is now 
shifting towards a service economy, while its hinterland is catching up 
logistically (Manshanden et al., 2022; Rli, 2016). While West-Noord- 
Brabant achieved the largest DC footprint growth, the increase in 
specialisation and employment is moderate. In contrast, Midden-Noord- 
Brabant shows a higher impact with a considerably lower footprint 
growth. Midden-Limburg presents an interesting case of a region with 
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15 The data categorise an entire company into one (sub)sector.  
16 The often-used maximum environmental planning category of 3.2 allows 

logistics but not industrial activities, for example. 
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rapid growth in specialisation and employment, without dedicated 
policy or extensive footprint growth. This could be explained by some 
DC developments, or redevelopments, in tandem with the decline of 
other sectors (Van Oort et al., 2015). 

There is a clear difference between hinterland regions with and 
without DC-favouring policies in the ESE-corridor. The former experi
ence higher levels of footprint growth, logistics specialisation, and 
favourable competitive positions. The shift-share graph demonstrates 
that most employment growth in DC-favouring regions can be charac
terised as regional competitiveness, while most growth in other regions 
relates to national employment growth. When combined with the 
detailed shift-share results of Fig. 5, in terms of the performance in other 
sectors, particularly the three DC-favouring regions face the risk of a 
spatial-economic lock-in. Under such a scenario, the regions become 
focused on logistics and have invested a great deal of land, policy efforts, 
and other means into the sector—arguably at the cost of developments 
in other sectors; it becomes increasingly hard to change this self- 
reinforcing dynamic, which has become hardwired in the spatial- 
economic conditions, such as land use and infrastructures, and avail
able skills. 

6. Conclusions on the employment effects of logistics 
development policies 

In this paper, we analysed changing regional employment patterns of 
the logistics sector, in the case of the Dutch ESE-freight corridor between 

2000 and 2020. The results demonstrate that some of the assumed 
benefits of DC developments can be spatially identified in the analysed 
corridor. Employment benefits of new DCs decrease over time, poten
tially due to automation and the use of migrant labour. Furthermore, the 
expected co-agglomeration of manufacturing and suppliers near DCs 
does not occur structurally. Finally, although DC-favouring regions have 
successfully developed competitive logistics business ecosystems, they 
may experience a sectoral lock-in: a self-reinforcing dynamic hardwired 
in their land use, infrastructures and skills. The spatial-economic policy 
narratives framing DCs as employment catalysts are thus of limited 
validity. 

6.1. Policy implications 

Our results caution against policy narratives that propose logistics 
developments as a one-size-fits-all solution or quick fix for regional 
employment growth. Detailed employment density maps show large 
spatial variations, in addition to numeric differences in specialisation, 
footprint, and jobs added in logistics. The fact that three regions in the 
corridor (West-Noord-Brabant, Midden-Noord-Brabant, and Noord- 
Limburg) dominate the top of the Logistics Hotspot ranking for almost 
20 years suggests that the success of logistics clusters, similar to other 
economic clusters, can largely be attributed to regional advantages and 
path-dependence, which are not easily reproducible through policy 
implementation in other regions (compare see with earlier research by 
Delgado et al., 2010; Held, 1996; Taylor, 2010; Van Oort et al., 2015; 
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Van Oort et al., 2016; Van Oort and Bosma, 2013; Weterings et al., 
2007). Also, non-spatial sectoral stimulation policies, such as the Dutch 
Topsectors policy (Raspe, 2012), are likely to generate localised benefits 
in the regions in which the sector is already strong. Therefore, policies 
that promote local logistics development run a risk of reinforcing 
spatial-economic lock-in in areas with logistics specialisations. 
Conversely, when logistics is not a local specialisation yet, our results 
suggest that these policies are not as effective as the narrative promises. 
Rather than focusing on policies of logistics specialisation, diversifica
tion into structurally related industries (by subcontracting relations, 
skill-relatedness or cooperation relations) may have higher potential for 
local employment development (Boschma and Frenken, 2009; Neffke 
and Henning, 2013). 

In the supply of land for logistics developments, governments are 
advised to first assess and explore the role of logistics in the functioning 
of the regional economic ecosystem of consumptive and productive 
sectors. Depending on the context, logistics can be argued to usurp 
supply from labour and land markets at the expense of other (competi
tive) sectors or the foundational economy (sectors necessary for basic 
needs provision). Second, governments may adopt an integrated and 
more balanced view on the costs and benefits of the logistics develop
ment, taking into account other demands for space (housing, nature, 
SMEs, etc.). A societal cost-benefit analysis based on a broader set of 
metrics than solely employment, land revenue and tax income, is 
desirable. A better-informed land supply process can filter out investors 
that do not contribute significantly to local added value or job creation 
and maintenance. 

6.2. Further research 

We emphasise that more in-depth research is needed regarding the 
causal effects of specific logistics projects on the quantity and quality of 

work in the vicinity (Tabak, 2022). This should include the value-added 
activities inside XXL warehouses (e.g. assembly and service tasks 
currently invisible in the data) and the decreasing number of jobs per 
square meter of warehouse. The latter may be attributed to economies of 
scale and automation of logistics, for instance with regard to truck 
driving, forklifting and cargo-handling (Frey and Osborne, 2013, pp. 23, 
41). Whether this would instead entail an increase in skilled workforce 
involved in logistics data handling and robotics and reduce low-skilled 
labour, is still uncertain. Lower-skilled labour involved in delivery 
platforms for example is growing (Chicchi et al., 2022). More research is 
also required with respect to triple-helix policies that link co-developing 
businesses, education and knowledge institutes to governmental pro
grams, aiming for knowledge creation and spillovers in the field of 
automation and smart logistics. 

Despite automation, there is still a growing demand for a low-skilled 
workforce in the Netherlands, which is increasingly supplied by labour 
migration from Eastern Europe (Bakker et al., 2019; BCI, 2019; Stec 
Group, 2020). Sector and media sources show an increase in logistics 
migrant labour totalling nearly 200.000 workers in 2021 in the 
Netherlands.17 Working conditions and housing issues for migrant la
bour are thus other urgent topics for further research. 
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