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The Last Ice Age: The trade in natural ice as an agent of modernization and 

economic integration in the nineteenth and early twentieth centuries  

1. Relevance relative to the call for proposals 

The Last Ice Age will be sustained by research conducted by an international, interdisciplinary team of 
world-leading global, maritime and environmental historians, a post-doctoral scholar and a group of MA 
and PhD students. This team will investigate the production, transport and consumption of  natural ice 
trade, an extraordinary business that offers a lens through which under-researched facets of the maritime, 
urban, social, cultural and environmental histories of Northwest Europe and North America can be 
perceived. The collective endeavour of experienced scholars and early career researchers will yield a range 
of scholarly research outputs, including two monographs and at least six peer-reviewed journal articles, all 
of which will meet the highest academic standards (3* and 4* in the measures adopted by the UK’s 
Research Excellence Framework), as well as impacting significantly on an array of non-academic audiences. 
In so doing, the project will meet the strategic objectives cited in the call for applications; that is, scholarly 
excellence, international collaboration, disciplinary development (in terms of subject matter and research 
expertise), innovative approaches and ground-breaking insights.  

2. The research project 

The overarching aim of the project is to enhance knowledge and understanding of the scale, character and 
significance of the natural ice business during the late nineteenth and early twentieth centuries. The 
overseas trade in ice will be analyzed in the wider contexts of transport history, technological and logistical 
developments, changes in consumer patterns and environmental factors during this era. It will thereby 
highlight the economic, social and cultural implications of what might be called a ‘logistical and dietary 
revolution’ by generating and disseminating illuminating insights into the process of technological 
innovations and economic integration that created modern urban culture and city living. 

Background and state of knowledge  
A great number of local history works have been written about the ice trade, both in the US and in Europe, 
together with a number of more general overviews. Academic books and articles have more seldom been 
published on this subject, with those that have appeared mainly limited to certain aspects of the trade and 
shipping of ice. From this scant literature, an outline of the development of the ice trade can be assembled: 

Ever since Antiquity, ice and snow has been collected and used for cooling foods and drinks in the 
Mediterranean world, the Near East and beyond. In Western and Northern Europe, ice cellars are known to 
have been in use on royal and aristocratic estates from at least early modern times, while ordinary farmers 
collected ice for cooling. As a mass phenomenon, however, the trade and utilisation of natural ice was a 
function of modern industrial and urban society.  

The transport overseas of ice emerged as a viable business in New England in the early nineteenth century, 
and was subsequently copied and adapted in Europe, with Norway becoming the dominant European 
supplier from the middle of the century. Occasionally, natural ice was shipped from Norway as far as the 
Mediterranean, and more exceptionally to Africa, Southeast Asia and South America. Nonetheless, the bulk 
of the export was destined for countries in Northern and Western Europe, notably Britain. To numerous 
small towns and coastal villages, especially in the Oslo fjord and Telemark region, the ice business played a 
major economic role for almost three generations, until the international trade in ice came to an almost 
complete halt during the Great War (1914-1918). It never really picked up again after the war, completely 
losing out to artificially produced ice and modern cooling and freezing techniques (although local natural 
ice was still used in Norway during the late 1960s).   

Natural ice from New England had crossed the Atlantic to supply the British market in the early nineteenth 
century, but in the 1880s and 1890s the US occasionally constituted a market for Norwegian ice. This 
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highlights the dependence that had developed in urban areas on regular supplies of ice, the speculative 
character of the ice business, and the impact that climatic factors, and fluctuations in freights charged by 
ship owners (in a business that could not tolerate high transport costs), had on profit levels. 

The modern trade in Norwegian natural ice started with harvesting an abundant natural resource, but as 
this resource was commodified, the ice business developed into a complex logistical and commercial 
operation, involving: an extensive infrastructure of ice dams, ice stores and transport facilities; complicated 
ownership structures; a huge fleet of ships employed temporarily or on a permanent basis in the ice trade; 
and great technical and commercial know-how.  

In spite of some scattered information in the literature on railways and the industries that used natural ice 
for cooling, surprisingly little has been published on the role played by the trade in natural ice in the 
development of the fresh food and cold beverages industries, of overland transportation of fresh foods and 
of the market for modern cooling technology—activities that became important aspects of modern urban 
life. Furthermore, we know that the ice business was highly speculative, with supply, demand and prices 
depending heavily on seasonal changes in temperatures as well as micro-variations in climate from one 
year to the other. However, we know less about how ice merchants, ship owners, other links of the logistic 
chain, as well as the food industries and the consumers in a generally growing market adapted to great 
fluctuations both.in supply and demand. These issues will be explored by the research team. See below for 
a brief and select bibliography. As part of the preparation work on this project, an extensive bibliography 
has been collected on an interactive website: 
http://lokalhistoriewiki.no/index.php/Bibliografi:Naturiseksporten_i_norsk_sj%C3%B8fartshistorie and in 
Norseng 2014.  

Approaches, hypotheses and choice of method 
The proposed project is designed to build on the scant literature on the history of the ice trade to fill major 
gaps in our knowledge and understanding of the natural ice business, in conjunction with the development 
of modern cooling techniques, the history of shipping, general transport history, the development of the 
food and beverage industries, health and consumer history. In short, the project will examine major 
economic, technological and cultural developments that together shaped modern urban society in 
Scandinavia, Northwest Europe and North America. 

Thematically, the proposed project will address the following issues: 

 Natural ice as a commodity, and the logistics of the international, regional and local trade in ice; 

 The role of the ice trade in the development of shipping and the role of shipping in the 
development of the ice trade; 

 Natural ice in a logistical and dietary revolution: the use of natural ice for cooling in the production 
and distribution of fresh foods and cold drinks; 

 Climate, natural resources, ownership and legal frameworks in the development of the ice trade 

Geographically, the research will focus on: 

 Norway, as the principal producer, exporter and shipper of natural ice in the European market;  

 Britain, as the most important European importer and consumer of natural ice; 

 Germany, which, for climatic reasons, had a very volatile ice market, that in turn had a strong 
influence on demand, production and price levels in the Northern and Western European ice 
trade. For comparative purposes, the ice markets in other Baltic and North Sea countries will also 
be examined; 

 North America, where a large-scale trade in natural ice, based on key technological innovations, 
was pioneered in the early nineteenth century. 

Analytically, the project will address the following research themes and questions: 

http://lokalhistoriewiki.no/index.php/Bibliografi:Naturiseksporten_i_norsk_sj%C3%B8fartshistorie
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The local and international ramifications of the trade in natural ice 

 When and why did large-scale enterprise develop in the ice industry?  

 How significant was the ice business for local communities in the main production and 
consumption areas, in terms of incomes for landowners, ship owners, etc., and employment for the 
coastal population, which often had to combine several seasonal occupations to make ends meet? 

 To what extent was vertical integration with ‘complementary’ businesses (shipping, sawmills and 
export of timber and planks, breweries, restaurants, trade in fish, meat) a feature of the business of 
harvesting/producing natural ice? 

 What part did wholesale purchasers of ice—slaughterhouses, fisheries, breweries, shops, 
restaurants—play in the growth of the ice business, in comparison with household consumers? 

 How important were longstanding partnerships between exporters and foreign importers of ice? 

 To what extent was multinational enterprise—foreign ice merchants/importers as 
exporters/owners or tenants of ice ponds, ice plants—an important factor in the ice trade? 

 Did ice producers, ship owners, exporters/importers and retailers seek and derive intelligence from 
climatologists and meteorologists to inform their business decisions? 

The ice trade in the history of shipping and vice versa 

 How extensive were the Norwegian and international ice fleets, and what operational and 
organizational patterns characterized the ice trade? 

 What was the relationship between primarily Norwegian exporters and ship owners and foreign 
importers?  

 What knowledge was necessary to become a stakeholder in this trade, compared to other 
segments of international shipping, and how was this knowledge obtained? 

 Was the ice trade a curse or blessing for ship owners, notably in respect of the transition from sail 
to steam? 

 How profitable was the ice trade in comparison with other shipping routes? 

 To what extent was international vertical integration—foreign ice merchants importing ice from 
Norway in their own ships—a feature of shipping ice? 

Natural, economic and legal frameworks: climate, resources and the ice trade 

 How did international shipping and the production and consumption of natural ice and artificial ice, 
respectively, react and adapt to short and long term changes in temperatures and demand for ice? 

 To what degree did the manufacturers and users of natural ice take into account climate/weather 
unpredictability in making long term business decisions? 

 Although the annual ‘crops’ fluctuated according to winter temperatures, natural ice was regarded 
as an inexhaustible resource. But to what extent can the production of, and trade in, natural ice be 
regarded as sustainable when possible alternative uses of land, the economic and ecological costs 
of constructing dams and other infrastructure for producing and transporting the ice, are taken into 
consideration? 

 Why did manufacturers shift from low-cost natural ice-production to high-cost, energy-intensive 
artificial ice-production?   

 Commons or private property—what kind of legal frameworks and conflicts developed around the 
harvesting of natural ice during the process of commodification of frozen water? 

 By which mechanisms was the technology of the modern ice trade transferred from North America 
to Europe and Norway – to what extent did public authorities, ship owners, landowners or the food 
industries actively contribute to this process? 

Evidence relating to these questions can be assembled from existing local history books, business histories 
and scholarly works. In addition to physical remains (industrial archaeology) and photographic evidence, 
much of the existing literature on the ice trade is based on public customs records and trade statistics 
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specifically concerning ice, consular reports, contemporary industrial journals and magazines for the ice 
business—and to a limited degree also private business archives. To get to grips with our research 
questions, the participants in the proposed project will have to dig both deeper and wider into these, as 
well as other kinds of sources, notably overland transport records, trade statistics for fresh fish, meat and 
dairy products, health statistics, newspaper reports and advertisements, land registers, and select business 
archives from all links in the logistical chain of the trades in fresh food and cold beverages. 

3. The project plan, project management, organization and cooperation 

With The Norwegian Maritime Museum/The Norwegian Museum of Cultural History as project owner, The 
Last Ice Age is conceived as a joint venture between the museum, the School of business at the University 
college of Southeast Norway (HSN), and the Maritime Historical Studies Centre (MHSC) at the University of 
Hull, UK. To cover US and German aspects, as well as climatic issues, professor Ingo Heidbrink at ODU in 
Norfolk VA, who is an Honorary Research Fellow of the MHSC in Hull, will also participate as one of the 
principal researchers and student supervisors.  

At the practical and organizational levels, the proposed research investigation will entail the execution of 
four research strands:  

(1) Production (climatic aspects, access to natural resources, technology of production, organization, 
manpower); 

(2) Transport & marketing (the 'supply chain' comprising shipping, railways and the growing scale and scope 
of markets); 

(3) Consumption patterns (improving food supplies, health conditions and standards of living); 

(4) Ice and modernization (taste, fashion, aesthetics and the role of ice in cultural and technological 
developments). 

Strand 1 will mainly consist of two sub-projects:  

Sub-project A will be led by professor Ingo Heidbrink at the ODU in Norfolk, Virginia (CV attached), and will 
focus on the role of climate and environmental factors in shaping human economic, social and cultural 
activity, with the ice trade and the use of natural ice for cooling as a case study. Heidbrink will write a 
monograph on this topic, focusing on the following issues: to what degree did the manufacturers and users 
of natural ice take the unpredictability of climate/weather conditions into account when making long term 
business decisions and contracts? Were they able to cooperate with climatologists/ meteorologists to make 
business decisions more reliable? And with special regard to the (for climatic reasons) extremely volatile 
German ice market, how can we explain the comparatively rapid transition there from natural ice to 
artificial ice production, in spite of the very high energy consumption involved in the artificial production, 
and the minimal costs of producing natural ice, especially in cold winters?   

Such issues  are not only of historical relevance, but illustrate a question that is of great importance for 
many of today’s industries: whether climate and shifting weather conditions was/are simply  considered as 
something you need(ed) to live with and react on spontaneously, or whether it was/is possible to use 
science (in casu climatology/meteorology) as a tool for making mid- to long-term business decisions or 
escape the problems of shifting weather or permanent climate changes (a modern parallel well known to 
Norwegian readers is the way ski resorts for some decades have increasingly invested in equipment for 
making artificial snow in order not to lose business in the frequent mild winters)—perhaps extremely cheap 
energy is a common factor here, in addition to technological innovations?   

With his MA students, professor Heidbrink will also contribute to the work of the other strands. He will 
come to Norway for three stays during the project period to serve as a visiting scholar at the Norwegian 
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Maritime Museum and the University college of Southeast Norway, where he will co-supervise Norwegian 
MA students within his core project. 

Sub-project B will focus on the way technology was transferred from the pioneers in New England and 
adapted to other topographic, demographic, economic and climatic circumstances. These issues lend 
themselves naturally to a comparative approach, focusing on a limited number of local cases in the US, 
Norway and Germany. The main bulk of the research in this core project will be carried out by a PhD 
student in the Norwegian Maritime Museum (cand.philol. Eyvind Bagle, CV attatched), enrolled in a PhD 
programme in the HSN or elsewhere. The following may serve as a theoretical point of departure:  

The natural ice business became integral to nineteenth-century globalization. Technological developments 
that kept foodstuffs fresh over time and distance facilitated the growth of new markets. There are several 
potential approaches to this historical phenomenon. According to the staple theory of economy 
development, raw material production in the peripheries becomes profitable with falling transportation 
costs to the core economy (i.e. Britain in the 1800s). Some regions and countries deprived of natural 
resources, nevertheless manage to tap into the opportunities offered by maritime connections to the 
global economy. Was the Anglo-Norwegian natural ice trade a corroboration of this pattern, and if so, how?  

This is essentially a demand-driven growth perspective. Within it, there are potential case studies of 
technology/knowledge transfer and diffusion where historical actors on the supply side come to 
prominence. When and how did the American-developed system of natural ice production, storage and 
transportation venture into other economies? Within this strand of analysis, insights from business history, 
studies of technology transfer, as well as development theory perspectives, can offer useful frames for 
comparative approaches.  An environmental perspective is also possible, as natural ice was a renewable 
resource, which came to be harvested in industrial processes. How did the transformation of frozen water 
into a commodity take place? Does this process have a fruitful relation to debates about the 
‘commodification of nature’?   

Strand 2 will investigate the 'supply chain' that linked centres of ice production with markets that tended to 
grow in scale and scope in line with improvements in sea and land transportation. It will mainly be 
researched by a post-doctoral research fellow recruited for three years from medio 2018 and allocated to 
our Norwegian partner, the School of business, University college of Southeast Norway (HSN). Knowledge 
of commercial operations is important in any industry. For shipping in general it is important to have 
different sorts of knowledge, contacts and partners in different areas. Within the niche a company chooses 
to specialize in, this becomes even more important. The research questions in this core project will revolve 
around shipping and other business aspects of the ice trade. 

a) organizational patterns in the ice export and the ice trade 
b) the degree of knowledge, necessary to operate within the segment  
c) the ice trade and the transition from sail to steam 

These issues can be approached by investigating the relationship between primarily Norwegian exporters 
and ship owners and foreign importers. The ice trade reached its apex around 1900, at a time when 
Nordic ship owners started overseas liner trades—complex operations where market knowledge and 
good relations was of paramount importance. To what extent did this also apply to ship owners within 
the ice trade segment? Was market knowledge and good contacts equally important there, or was the ice 
trade more like tramp shipping where shipbrokers acted as intermediaries between the owner of the ship 
and the owner of the cargo? And does the ice trade represent an early example of international vertical 
integration—to what extent and in what ways were foreign importers also involved directly in production 
and exports, to which degree did they obtain control of ice ponds, lakes and export facilities, and to what 
extent did they operate their own tonnage under Norwegian or their home nation's flag? 

The ice trade was a segment where the competitive advantage for many ship owners mainly consisted of 
lower wages and second-rate technology in the shape of older sailing vessels. But how did the transition to 
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new ship technology influence the ice trade, and how did the trade affect the pace of this transition for the 
companies involved? To what extent did sail and steam compete in the same segments of the ice trade, and 
to what extent did they cater for different market segments in a trade partly based on long term contacts 
and contracts, partly however also on a vivid spot market for ice due to great fluctuations in demand?   
Strand 2 will culminate in a monograph. 

Strand 3 will analyze the contribution made by natural ice in the improvement of food supplies, health 
conditions and standards of living in regions that imported the natural ice. It will address questions like: to 
what extent can the use of natural ice be seen to have enhanced production, distribution and consumption 
of fresh foods in urban society prior to large scale introduction of artificial ice and subsequently more 
modern cooling techniques? can logistical improvements in the food and beverages industries, caused by 
the use of natural ice combined with modern means of transportation, have paved the way for modern 
cooling technology by extending the demand for fresh food and cold drinks? what was the impact on local, 
regional, national and international economic integration of the use of natural ice in food logistics, 
extending the areas from which fresh foods could be imported to the towns, and enhancing the possibility 
for the farmers to sell their produce, the fishermen to sell their catch? to what extent can the trade in 
natural ice be seen as a catalyst of the dietary changes that took place from the second half of the 
nineteenth century, creating a new urban lifestyle and making the consumption of fresh foods more 
widespread and democratic?  

Strand 4 will discuss the impact of natural ice on societal taste, fashion and aesthetics, and the role of this 
extraordinary commodity in driving cultural and technological developments. Among the issues to be 
explored are: did the ice trade entail a logistical and dietary revolution comparable to that driven by the 
introduction of salt? what were the hygienic implications of the ice trade, and did it have an impact on 
public health? in preserving foodstuffs and cooling drinks, did the import of ice into Britain have a 
measurable impact of the standard of living? with regard to the economic and technological interplay 
between the import of natural ice, local production of natural ice, and artificial ice in the importing areas, 
can differences in quality or great variations in temperatures/demand for ice have contributed to 
prolonging the production and use of natural ice? 

Strands 3 and 4 will mainly be researched by two PhD students at the Maritime Historical Studies Centre at 
the University of Hull, recruited and supervised by Professor David J. Starkey (CV attached), and his 
colleague in Hull, Dr Martin Wilcox. These core activities in the overall project will run for three years, 
starting in October 2018 and ending in September 2021, focusing on Britain as the principal market for the 
European ice trade, but with a comparative perspective. The exact scope and design of these PhD projects 
will be decided after the students have been recruited, within the thematic perimeters suggested above.  

The four research strands will be supplemented and supported by contributions from a number of 
collaborating researchers and students:  

Professor Starkey and Dr Wilcox will throughout the project spend 10% of their work hours on research for 
the project, and they will both write two articles in the context of strands 3 and 4. During the project period 
they will also recruit and supervise local MA students and supervise visiting Norwegian MA students 
participating in the project in any of the four research strands.  

The project manager and initiator, senior curator/professor Per Norseng (CV attached) will contribute 
articles within strands 1 and 2, one on the structures of ownership to ice ponds and lakes in the Oslo fjord 
area, the other on the development of ship and railway transport of fresh fish in and from Norway, as well 
as offering supervision of MA students in the University college of Southeast Norway. His colleague in the 
Norwegian Maritime Museum, Dr. Elisabeth S. Koren, who is a specialist on medical history and sailors, will 
contribute an article on manpower and work conditions in the Norwegian ice fleet for research strand 2. An 
ethnologist and independent researcher specializing in consumer history and the kitchen as a workplace, 
Dr. Inger Johanne Lyngø, has agreed to write an article on the introduction and social distribution of ice 
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boxes in private households in Norway in the 1850-1920 period as a contribution to research strands 3 and 
4. Finally, professor Jan Thomas Kobberød at the School of business, University college of Southeast 
Norway, has agreed to contribute to strands 3 and 4 by examining government politics relating to the use 
of natural ice in the Norwegian food industries. The project will also be open for contributions from other 
colleagues. 

The Norwegian Maritime Museum/The Norwegian Museum of Cultural History will supply  administrative 
and management support, with Per Norseng as the project manager.  He will be assisted by the museum’s 
finance officers in budget matters. To assist in coordinating and cohering the different research strands, 
professors Heidbrink and Starkey will form with him an academic steering committee for the project.  

In addition to local student seminars, together we plan one kick-off seminar (ultimo 2018) and two 
manuscript seminars/workshops (2019 and ultimo 2020/primo 2021) for the researchers and students 
engaged in the project and a limited number of invited expert commentators, alternating between Hull and 
Oslo and/or one of the campuses of the HSN. We also plan a concluding conference (ultimo 2021) to 
present and discuss the outcomes of the project with invited colleagues from different historical and other 
relevant academic disciplines before the publication of a concluding scientific anthology. Between the 
seminars the lead researchers will meet once or twice per year in Hull or Oslo, and keep close contact by 
video conferences and email. 

4.  Key perspectives and compliance with strategic documents  

Compliance with strategic documents  

This is not a traditional project on the history of shipping in the age of sail and steam, nor merely a project on 

the history of a long defunct extractive industry. With a much broader approach we want to explore not only 

the interconnection between the natural ice business and shipping, but also some issues which are currently 

at the top of the agenda for economic, urban, international and maritime history. It is our ambition to open 

new ways of looking at developments which continue to influence life today such as settlement patterns, diet, 

public health, climate changes and international shipping links. 

In this way, and with its international team of researchers, the project aligns with central elements of the 
strategic plan (2017-2021) of the University college of Southeast Norway, whose academic staff are 
encouraged to publish more of their research findings beyond Norway in collaboration with high-profile 
international scholars, and to participate in international academic networks and meetings.  The college 
also aspires to enable its students to engage in research at an early stage in their postgraduate 
programmes.  

Concurrently, The Last Ice Age not only complies with the ambition of the Norwegian Maritime 
Museum/The Norwegian Museum of Cultural History (Norsk Folkemuseum) to strengthen its research 
productivity, but also with Norwegian government policies designed to make museums more relevant to 
the challenges of the present and develop their research interests in collaboration with colleagues in 
universities and university colleges (most recently expressed in a parliamentary report on the humanities in 
research and education (“Humaniorameldingen” or Meld. St. 25 (2016–2017) Humaniora i Norge). 

Relevance and benefit to society  

In addition to the benefits described immediately above, we hope that the climate issues that will be 
highlighted especially in research strand 1, when disseminated to a general audience, will contribute to a 
higher awareness of the extent and consequences of the on-going climate changes. It is our experience, 
from a very successful recent temporary exhibition in our museum on plastic waste in the ocean, that 
museum exhibitions on such matters may make an imprint on people and the media, and stir an interest in 
them (see also the application form and ch. 5 below on dissemination)    
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Environmental impact  

We do not envisage any negative impacts on the environment of the project or, nor of the use of its results. 
On the contrary, we hope that the climate issues that will be highlighted in research strand 1, when 
disseminated to a general audience, will contribute to a higher awareness of the extent and consequences 
of the on-going climate changes. It is our experience, from a very successful recent temporary exhibition in 
our museum on plastic waste in the ocean, that museum exhibitions on such matters may make an imprint 
on people and the media, and stir an interest in them.    

Ethical perspectives  

While preparing the application, the checklist issued by the Norwegian national committees for research 
has been consulted. No ethical issues mentioned there, or any others we can conceive of, seem to be 
relevant to our project.  

Gender issues (Recruitment of women, gender balance and gender perspectives)   

Maritime history is traditionally a male-dominated line of research. This is, unfortunately, so far also 

reflected in the composition of our research group in spite of efforts to achieve a better gender balance. Two 

female researchers at post doc-level have, however, been recruited to contribute articles to the project, and 

with female students outnumbering males in the history departments and adjacent lines of study these days, 

and our broad interdisciplinary approach, we believe that our project will help us to recruit more women to 

research in maritime history as well.  

5. Dissemination and communication of results  

In addition to what is stated in the application form, the following is to be said about the planned 

itinerant physical exhibition: If the application for the research grant is successful, the Norwegian 

Maritime Museum will start planning this exhibition in 2021 as part of the research project, with the 

ambition to produce it in 2022, financed as part of our programme for temporary exhibitions, show 

it in our own venue for about a year before it is put on tour to the University of Hull and other 

museums in Norway and abroad. It is our hope that it can end up as a permanent exhibition in a 

Norwegian Museum in one of the ice export harbours.    
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