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Abstract 

Large technical systems (LTS) are socially structuring, reconfiguring 

governance practices and social norms. In this article, socio-technical dynamics 

that influenced the emergence of UK urban tramways, as examples of local LTS, 

are investigated, considering the role of dominant discourses in normalizing 

new systems. It examines how the 1870 Tramways Act attempted to adjudicate 

between competing interests, which shaped the context for new tramway 

routes. The concept of system builders is used to explain how new projects 

recruit public support. This case identifies constraints faced by system builders 

and indicates that their interaction with prevailing socio-political contexts 

impacts the system development and stability. 

1. 

Introduction 

Large technical systems (LTS) are complex configurations that fulfill specific socio-technical 

functions, requiring systematic integration between managerial, operational, and technological 

regimes. Such systems become stable and are slow to change, typically requiring a long-term 

perspective to elucidate the factors that influence the system development and renewal, the 

emergence of governance structures, and innovation dynamics. This perspective was initially 

demonstrated by Hughes (1983) in his study of urban electrification and, subsequently, for 

example, by Tarr (1999) in elucidating the transition from coal gas to natural gas in the United 

States and the study by Griset (1992) t (19992) of the transition from cable to radio in long-distance 

telecommunications. Insights gathered from such cases help to identify the key issues that result 

in system change that are not easily identified from a short-term perspective. This work can 



contribute to analyses of contemporary change in infrastructures utilizing alternative analytical 

perspectives (see, for example, Frantzeskaki and Loorbach, 2010 on sustainable infrastructure 

transitions; Piterou and Coles, 2021 on the emergence of local governance models for renewable 

energy; and Turnheim and Geels, 2019 on the re-emergence of urban tramways in France). 

This article considers the early development of tramways in the UK, as local examples of LTS. It 

identifies how supporters of the new technical systems gathered resources, enrolled actors, and 

negotiated local and national concerns. Urban tramways were slow to develop and were subject to 

both local and national concerns. The 1870 Tramways Act created a legal frame for the creation of 

new urban routes, adjudicated between competing interests, and influenced the shape of new 

projects. This legislation also created an unstable environment for tramway development, giving 

local authorities (LAs) the power to buy routes after 21 years. 

The analysis utilizes the work of LTS theorists, who have drawn on and extended the 

concept. Hughes (1983) brings a social constructionist lens to the investigation, with a focus on 

evolution, agency, socio-technical dynamics and factors influencing social acceptance of technical 

function. He identifies a heterogeneous network of system builders as the main actors involved in 

initiating and developing new systems, while others have focused on network reconfiguration. This 

article considers the early stages of tramway development from an LTS perspective, raising the 

following question: 

How did system builders negotiate the dynamic social context to build UK tramway systems? 

In order to answer this question, the article investigates how emergent tramway systems became 

established and the ways in which system builder reactions and reconfigurations impacted the 

shape and form of the resultant system. 

The next sections will review the literature and discuss some of the main conceptual issues relating 

to LTS. Consideration is given to definitional and development aspects with a review of the 

literature on system builders. The article then considers the social conditions that affected new 

tramway systems in the UK as the tramways became established and finally discusses issues that 

emerged from the use of the new urban tramways. 

2. 

Defining infrastructures and LTS 

Infrastructures are complex installations, both inflexible and structuring. During development, 

these systems go through an intense period of coordination and interactivity as the final shape 

emerges, at which point they become socially embedded and difficult to change. There is a growing 

body of research that charts the evolution of key infrastructures (Coutard, 1999; Högselius et 

  

al., 2013; Kaijser et 

  

al., 2016). Less is known, however, about the dynamics of smaller, locally situated systems serving 

more restricted regions. These structures do not necessarily exhibit the same inflexible 

characteristics, being open to experimentation and easier to change. They can also be conceived 

as LTS, after the work by Hughes (1983). In his review of both infrastructures and LTS, Van der 



Vleuten (2004: 400) points out the lack of clear definitions and suggests that “LTS resemble society-

wide structures usually called ‘infrastructures’.” Högselius et 

  

al. (2013) claim that the term “infrastructure” can be more generally used to describe socio-

technical configurations that play a constitutive and integrative role in economies and societies, 

including systems in which technologies are not the principle organizing factor. Van der Vleuten 

(2019) also decenters the technological aspect of infrastructures and conceptualizes them as 

“social entanglements,” which are difficult to unravel or change. However, other analysts define LTS 

around a core technology (Salsbury, 1988; Schneider, 1991; Griset, 19992). Hughes (1991) justifies 

the interrogation of historical examples of LTS to identify the dynamics of interaction between 

technologies, social practices, political intention, and economic mores. He claims that historical 

accounts are a potentially fruitful means to develop a deeper understanding of long-term 

infrastructure change. Hughes’ (1987) definition of technical systems as social constructions that 

are socially shaping suggests the investigation of the complex entanglement of material, 

organizational, financial, and legislative aspects. Other defining concepts that have been identified 

include geographical reach and economic or institutional properties (Van der Vleuten et 

  

al., 2007; Sovacool et 

  

al., 2018). Joeges (1988) points out that LTS can be identified at local, regional, and national levels, 

with others considering international issues (Griset, 19992). Considering these definitional 

characteristics, early urban tramways systems are considered here as examples of LTS both 

developing around a core technology and bounded by geographical reach. 

3. 

LTS evolution 

Hughes (1987: 56) identifies the characteristics that affect the system development over time. He 

refers to phases forming a “pattern of evolution” from invention and development to innovation, 

transfer, and growth. Associated with these phases is the increasing influence of “technologic 

al momentum,” asAs LTS mature, they become more complex, and socially embedded,  and they 

become increasingly inflexible due to the influence of 'technological momentum' (Hughes, 1994). 

In addition, LTS can develop problems arising from “reverse salient,” where sections become 

outdated and undermine the system efficiency (Hughes, 1983). Emergent systems have great 

flexibility in terms of technical, political, and social negotiation, but this decreases as the 

infrastructure becomes more socially and technically embedded. Aspects such as legal frameworks, 

user expectations (Ackrich, 1992; Van Lente, 2000), investment, and technology function begin to 

restrict the potential for radical changes to the system. In Hughes’ work, this increasingly limited 

flexibility to fundamental system change is a result of lock-in to accumulated technical and 

organizational knowledge. Alternative readings interpret this inflexibility, not to the material 

implementation of the systems but to its socio-technical situational complexity (Grundmann, 1999). 

Constraints to fundamental changes arise from increasing socio-cultural embeddedness (Coles, 

2016). Others have investigated the constructed nature of this complexity. For Collingridge (1981), 

it results from social decisions to abandon smaller-scale options. Both Winner (1986) and Feenberg 

(1999) consider such inflexibility as political choice, identifying these large-scale technologies as 



“hegemonic.” For Feenberg, technological hegemony is exhibited in the design where function and 

social values intertwine. Such hegemony is hidden as technical systems become normalized, 

unquestioned, and regarded as stable fixtures. Systems, then, embody a range of norms, in terms 

of the social, economic, and political priorities of established interest groups. Feenberg gives some 

support to Collingridge in terms of the process of technology selection, pointing out that: 

Technologies are selected by the dominant interests from among many possible configurations. Guiding the 

selection process are social codes established by the cultural and political struggles that define the horizon 

under which the technology will fall. Once introduced technology offers a material validation of that cultural 

horizon. (Feenberg, 1999: 87) 

This analysis indicates how socio-technical systems are legitimized with a specific social 

context. Winner (1986) considers such large installations as socially structuring, requiring human 

adaptation and reorganization to facilitate the functioning of the technology. They appear to 

become necessary and effective as well as both technologically deterministic and value neutral. 

This analysis echoes Ellul’s (1964) concept of “naturalization” in which technical solutions to social 

problems become socially and culturally uncontroversial (see also Garrison, 2010). However, it is 

not clear how complex and dynamic socio-technical infrastructures become socially embedded. 

Historical analysis of such developments reveals their long-term dynamics, the constantly shifting 

alliances between interested social groups, and the impact of continual innovation in subsystems 

and artifacts (Högselius et 

  

al., 2013). Infrastructures are in a constant processstate of change while maintaining a hegemonic 

and structuring dominance, which is a phenomenon that requires some explanation. In addition, 

embedded socio-technical systems can go through processes of development, diffusion, and 

abandonment, which indicates strongly that non-technical factors have a distinct role in governing 

their fate (note the changes to local electricity supply systems that are documented by Hannah, 

1979). Hajar (1993) contends that socio-technical configurations depend on maintaining a 

consensus through a heterogeneous “discourse coalition,” comprising many social groups, to 

maintain stability. Such a coalition can could be expected to ensure that positive accounts of the 

technology are accepted by actors with the power to make decisions and that these accounts 

become institutionally embedded. An articulated discourse, constantly reiterated, could maintain 

a stable and uncontroversial context for a constantly changing system. Laclau and Mouffe 

(1985) consider this process as constantly “fixing” a dominant worldview, silencing potential 

controversy (see also Torfing, 1999). In Hughes’ work, an increasingly stable and embedded 

structure may depend on a network of system builders who are prepared to actively persist in their 

support over time. Embedded LTS, then, are one in which technical and material aspects are in a 

configuration with aspects of the social world that are necessary for its continued function. 

Potentially conflicting priorities require facilitation through the adoption of incontestable 

discourses to avoid the controversial questioning. 

This review of the factors affecting the development of LTS has highlighted core issues in their 

evolution, such as whether Hughes’ phases are applicable to all systems and if smaller systems 

exhibit the same level of inflexibility as larger ones. Identifying specific factors in the social context 

that influence the final shape and form of particular LTS results in a deeper understanding of how 

these systems become socially embedded and stabilized. Finally, consideration of the type of social 



discourse that maintains a widespread acceptance of LTS helps to explain the role of non-technical 

factors in system stability. This article will consider these issues in the light of the changing situation 

with regard to the establishment of urban tramways in the UK. In order to investigate the question 

as to how system builders negotiate changing social contexts, both the dynamics of LTS 

development and the reactions of system builders to changes in the wider situation need to be 

considered. The next section reviews the literature on system builders in order to establish the main 

issues that affect their potential for action. 

4. 

System builders 

For Hughes (1983), the success of a new project depends crucially on the emergence of a 

coordinated and collaborative group of system builders to both articulate and communicate its 

aims and benefits. Typically, they are a collection of business, entrepreneurial, and engineering 

interests who promote and deliver the new system. Hughes (1979) initially identified three system 

builder types: the inventor-entrepreneur, manager-entrepreneur, and financier-entrepreneur. 

These roles covered the key elements necessary to construct a new system, technological invention, 

creation of operational norms, and adequate investment. Hughes (1987: 52) considered system 

builders as key actors in the development of new LTS, as their primary characteristics were “to 

construct or to force unity from diversity, centralism in the face of pluralism, and coherence from 

chaos.” They would develop the structure, choose components, and create and manage the 

resulting organization. Others have noted how the system builder concepts bring the concept of 

agency into LTS and facilitate the analysis of discourse and meaning within the system (Van der 

Vleyten et 

  

al., 2007; Sovacool et 

  

al., 2018). 

Palm and Fallde (2016) conceive system builders as a coalition that promotes the new 

development, arguing for the social benefits of a new infrastructure. System builders resolve 

problems and drive the processes of maintenance and management. This coalition changes in 

composition over time as the system stabilizes and matures. For Palm and Fallde, system builders 

are key actors who have a vision of system interconnectedness and knowledge required to achieve 

goals. Joerges (1988, 1999) attests to the necessity of both technical and business expertise within 

the coalition, so that technical, financial, managerial, and legal challenges can be overcome. He has 

also noted that LTS are often developed “behind the backs of the systems builders” (Joerges, 1988: 

26) in the sense that the workings of LTS seem to surpass the individual agencies and the intentions 

of their dominant actors. Maynz and Schneider (1988) include the ability to identify groups who 

will benefit from the new system. Summerton (1992) summarizes system builder roles as 

coordination and problem-solving, enrolling actors, negotiating conflicts, and market expansion. 

For Miller et 

  

al. (1995), however, an essential function is that of integration, liaising between clients and 

professional bodies and integrating independent components into the whole. They have 

knowledge both of client requirements and of rules and regulations affecting the project. Van der 



Vleuten (2004) considers the investigation of system builders as privileged actors, essential to 

understanding LTS. He points to their role in manipulating heterogeneous material into a coherent 

vision (see also Law, 1987). As Van der Vleuten points out, “the LTS approach not only addresses 

non-technical constructions of system builders; it also uncovers how the agendas of system 

builders become inscribed in the technical features of infrastructural technologies” (ibid: 408). Thus, 

system builders mold technical and social factors into a functioning whole. This observation chimes 

with Moss (2009) who identifies the role of intermediaries, in particular actors that carry knowledge 

between different social groups. In addition, Sovacool et 

  

al. (2018) identifies a range of new roles that can emerge for system builders as the LTS matures, 

including reconfiguring, interlinking, and repositioning. Musiolik et 

  

al. (2020) link system builder activity with the strategic mobilization of available resources. Others 

have identified the need for system builders to reconfigure as systems mature and that this activity 

requires both active enrollment of new actors and new forms of expertise (Summerton, 

1992; Miller et 

  

al., 1995; Palm and Fallde, 2016). These insights raise the question as to whether Hughes’ initial 

typography is robust enough to explain the dynamic cooperation between actors necessary for LTS 

developments. In fact, the literature is split between specifying who system builders are, in Hughes’ 

sense of inventor, manager, and financier, and identifying what these actors do. In the latter case, 

three main areas of system builder competence have been identified: 

1. Application of knowledge, information, and understanding of the task 

2. Resource management, mobilizing, coordinating, and integrating parts 

3. Interpersonal communications, enrolling new actors, resolving conflict, and liaising 

between interested social groups 

The foregoing discussion highlights some of the main features that have been discussed in the 

literature on LTS. Both technical and social functions must converge, but resources and wider 

support need to be accessed through networking efforts to enroll new actors. There is still a paucity 

of studies that consider the micro-level politics of system building, in elucidating strategies used 

to negotiate the social context. In the case considered here, trams enabled new forms of urban 

mobility that reconfigured relationships between home and work life. Arising from both 

consideration of system builder roles and increasing social legitimacy of the developing 

infrastructure, this article will investigate the question, how did system builders negotiate the 

dynamic social context to build UK tramway systems? This will be achieved through consideration 

of the two areas of LTS literature reviewed here: 

1. 1. Identifying the interaction between tramways and their social context as it develops over 

time: understanding the social role of demonstrations; emergence of dominant discourses 

regarding legitimacy and stability; and managing opposition and controversy. 

2. 2. Understanding the attributes of tramway system builders and their reaction and 

reconfiguration in response to emerging problems: clarifying their identity and roles; 



network ties and modes of interaction; prior knowledge; and strategic action and 

coordination of integrating activities. 

In order to investigate these issues in this case, the article will firstly consider the situation with 

respect to urban mobility before the widespread adoption of urban tramways. It will then outline 

how the 1870 Tramways Act provided a highly constrained context for the new systems and then 

identify some of the main outcomes of the legislation in terms of shaping the activities of the new 

system builders. This account is based primarily on the documentation available from the library at 

the Crich tramway museum, which holds contemporaneous materials, in the form of reports, 

government documents, and trade literature. These data were supplemented by academic sources, 

specialist books, and online archives. 

5. 

Preconditions: UK tramways before 1870 

Tramways were in operation by the 1850s in the United States and Europe, but the UK lagged 

behind, hindered by public discussion and controversy. Passage of the 1870 Tramways Act 

attempted to create a compromise between different social groups who had an interest in urban 

development. Early tramway experiments in the two decades previously had raised concerns about 

the potential for tramway installation and operation, which needed to be addressed before their 

widespread use. Essentially, there was some public anxiety, expressed in parliament, regarding the 

fair use of the public highway. Installing tramlines marked a new direction, enabling private 

enterprise to monopolize a portion of busy and overcrowded streets (The Times, 1856, Hall, 1858). 

An appropriate balance between public and private ownership of tramways was subject to debate 

before legislation enshrined an acceptable compromise. Early trials had used a flanged rail to guide 

wheels, but these were deemed unacceptable as they damaged the wheels of carriages and 

omnibuses, the two other main vehicles on the roads. A concern that rails in the road would create 

an obstruction to other users would then persist beyond the time when the technology lay flush 

with the roadway (Greene, 2016). However, by the 1860s, the need for an innovative method of 

transporting people in urban areas was becoming critical. The existing system of horse-drawn 

omnibuses was slow, uncomfortable, expensive, and infrequent (Ochojna, 1978). As early as 1856, 

an editorial in The Times criticized the terrible state of transport in London, stating “our whole 

street system is most discreditable.” The suggestion for improving traffic flow was to increase the 

tramways “to free us from 4000-5000 horses that now block up our streets.” 

In 1860, a pioneering tramline was installed in Birkenhead by the American entrepreneur Joseph 

Train, bearing the expense himself (Train, 1902). In the absences of policy guidelines, its success 

led other cities to install their own systems (The Times, 1860). However, in London, Train 

encountered resistance from wealthy carriage owners determined to resist a perceived despoliation 

of their local areas due to transportation of paying passengers (Greene and Ripon, 1860). 

As Ochojna (1974) points out, some of these wealthy objectors were also Member of Parliament 

who voted against tramway legislation as it was introduced into the House. Such disquiet was 

publically acknowledged, as noted by an editorial in the popular weekly periodical, “The Leisure 

Hour” (1862: 532), “street tramways have undoubtedly had much prejudice to contend against, to 

say nothing about local interests, public fears, and a little National jealousy.” In his review of the 

implementation of the 1870 Tramways Act, Sutton (1874: x) notes the checkered early attempts at 



adopting tramways in UK urban centers. In particular, he points out that in 1857, the London and 

General Omnibus Company recommended their adoption but took no action and eventually 

opposed a comprehensive scheme. However, in 1861, three lines were established in London, in 

Bayswater Road, Westminster Bridge Road, and Victoria Street—the latter two quickly removed 

because of road damage. 

Throughout the 1860s, social changes increased the pressure on urban mobility. This period saw 

rapid increases in the spread of slum dwellings in cities. This resulted in the growing interest of 

more wealthy inhabitants to move to new suburban properties (Kellert, 1969). Speculative 

developments in many areas targeted middle-class commuters, who typically still worked in the 

city center. This created an increased demand for transport, specifically during peak working hours. 

The existing omnibus businesses were small scale and struggled to cope with rapid emergence of 

passenger expectations for increased frequency and comfort (Ochojna, 1974). Some firms 

responded in an innovative manner; John Greenwood in Manchester, for example, installed rails 

for his own omnibuses on a route from Pendleton to Manchester, an attempt to give passengers a 

smoother ride over the cobblestones. This system was in use until 1872 when Greenwood failed in 

his attempts to operate Manchester’s new tramway system (Gray, 1977). However, few omnibus 

firms had the knowledge or resources to move into tramway development, which required much 

larger undertakings that could coordinate intersections of a system with the potential to double 

the number of passengers carried at any one time (Ochojna, 1974). During the 1860s, a number of 

towns and cities started to experiment with tramways. In 1865, a Liverpool lawyer, John Nobel 

collaborated with contractor C. F. McDonald to lay tramway using a new rail that lay flush with the 

road. The aim was to prove that this new technology removed the objection of traffic obstruction 

from the trams (Noble, 1865).However, concerns over the uncoordinated spread of new systems 

soon prompted the attention of parliament keen to ensure a much greater control over installation 

of new urban tramways. 

6. 

The Tramways Act 1870 

In 1869, a bill concerning the regulation of new tramway systems was referred to a Select 

Committee, chaired by George Sclater-Booth, a known opponent of tramway installations. In 

particular, the Committee was anxious to avoid passing legislation that would enable speculative 

tram routes in town centers similar to the development of railways (Sclater-Booth, 1870). Other 

concerns centered on the question of achieving a balance between the rights of operating 

companies to make a profit against that of municipalities to specify routes and to manage the 

urban thoroughfare. The Tramways Act 1870 was steered through parliament by the then Secretary 

to the Board of Trade, George Shaw-Lefevre (Colley, 2014). He was a known supporter of the right 

of LAs to control proposed routes to ensure that “towns would end up with planned and integrated 

tramway systems rather than networks of competing and unrelated tramway routes” (Ochojna, 

1974: 40). In its passage through parliament, other safeguards were added, in terms of setting limits 

to fares. The rights of citizens living along proposed routes who wanted to object were also 

included. In particular, the Act: 

recognised the right of the local council, the road authority, and more importantly the frontagers to be 

consulted and their interests taken into account in the process of approval. While not necessarily wishing to 

use the trams themselves, frontagers had their own usages of the street to protect. Such stakeholders were 



at the forefront of objectors to the implementation of many tramway systems. The Act recognised the need 

to safeguard the rights of those who objected to tramways as well as easing the process for those in favour. 

(Colley, 2014: 45) 

The 1870 Tramways Act gave the Board of Trade the power to grant tramway orders, giving 

permission for routes to be developed. LAs could own the lines but not to own or operate the 

trams, which had to be leased to independent operators (Gray, 1996). In addition, tram operators 

were required to maintain the roadway between the tracks and up to 18 inches either side to 

compensate for damage to the surface caused by horses’ hooves (Greene, 2016). One of the most 

controversial clauses gave LAs the right to purchase tramways after 21 years of operation, at the 

“then value,” which discounted the financial interests of the business owners. This clause was 

inserted to support municipalities in governing local infrastructures, in response to the problems 

they were having in buying over existing gas and water monopolies (Knowles, 1911). 

The 1870 Tramways Act was a piece of legislation calculated to balance the different interests that 

could be affected by new tramway routes. In his reflections in “Notes on Law and Practice,” Sutton 

(1874: xi) conceded that the tramways had proved popular with the public: “there can be no doubt 

that wherever the system has been established, it has resulted in a large amount of convenience 

and comfort to a considerable part of the community.” However, these advantages were modified 

by some of the compromises that had been made, as Sutton (1874: x) noted, tramways “to a certain 

extent monopolise the public thoroughfares,” so the 1870 Tramways Act became an instrument 

that could arbitrate between conflicting positions. Although the Act was clear on the need to 

maintain the roadway, it made no provision for the maintenance and repair of the rails, so some 

tramways companies “have laid their rails in so inefficient a manner that already some have been 

taken up and relaid” (Sutton, 1874: xi. 1870). In addition, Sutton and Bennet (1883) noted that the 

most public complaints against tramway companies concerned the deterioration of roads. 

7. 

After the Act: shaping urban tramways 

The 1870 Tramways Act attempted to balance the rights and responsibilities of all social groups 

that could be affected by new tram systems. However, it was also a compromise between those 

interested in extending the potential for urban mobility and those who had reasons to suppress 

developments. Nevertheless, Sutton’s comments on the general popularity of tramways were 

supported in areas where new systems operated. There was little expressed regret for the 

substitution of tramways on routes previously serviced by the horse-drawn omnibus. This form of 

transport was widely seen as slow, infrequent, and uncomfortable, hampered by limited capacity. 

In contrast, a new tramway opened on May 18, 1877, in Manchester. A few days later, a leader in 

the Salford chronicle eulogized about the development: 

What a vast improvement on the shut-up, slow-going, crawling, clumsy things of a best forgotten past, which 

trudged from Pendelton to Manchester Exchange at three-hour intervals. Just so much comparatively 

favourable is the smooth railway roll of what we are to know henceforth as the cars, an improvement on the 

rumble and roll of the omnibuses. Delicate ladies can now or shortly will be able to glide to town without 

encountering the danger of headache; frail old age, of either sex, can sail along the streets, as comfortably as 

if in a sedan chair. (quoted in Gray, 1977: 36) 

Schmuki (2012) also emphasizes the impact on women’s mobility and consequently the 

normalization of their public presence: 



trams offered women new opportunities to claim public space as their own. A journalist reporting on the life 

and work of tramway men in 1893 emphasized that “many indignant “gentlewomen” engage in acrimonious 

conversations with the unoffending guards.” Women were, if anything, more assertive than men in claiming 

the right to board; the Edinburgh Tramway Company had to admit they were “perfectly helpless” to prevent 

overcrowding in the afternoons “as passengers, and particularly ladies, insisted on entering the cars. (ibid: 

100-101) 

By the 1870s, tramways were having a constructive effect on continued expansion of the suburbs. 

Proximity to a tramline offering direct access to the town center was becoming a major feature of 

suburban development (Thompson, 1982; Graham, 1985). Areas served by new tram routes were 

changing the class of people riding the trams, attracting “lower middle class tradesmen, clerks and 

artisans” (Lawton, 2002: 39). Not only were new living spaces developed but also new employment 

opportunities. The first industrial estate opened in 1896 at Trafford Park where the owners brought 

gas-powered trams to carry workers to the new factories (Gray, 1964). The tramways were linked 

to the expansion of the working class: for instance, progressives in the London Country Council 

supported the development of tramways as a means of social reform, with the trams described as 

“gondolas of the people” (Harley, 2001). Such developments ensured that trams were becoming 

perceived as a “poor man’s carriage” (Gray, 1996: 6). 

Some commentators were critical of the provisions embodied in the 1870 Act, feeling that there 

was still an unacceptable level of speculation involved in setting up new routes. As early as 1872, 

an article in “The Examiner” complained that municipalities should have more power to direct new 

routes, so they were focused on developing links with suburban areas and removing the profit 

motive from operations (Examiner, 1872). These early concerns about the way in which the urban 

tramways were being allowed to emerge particularly criticized the lack of strategic planning and 

assessment of operational need for proposed routes. Drawing a parallel with the speculative 

building of the railways, the current rapid yet unsystematic expansion was noted: 

By shutting our eyes to all this, we go on in our old unsystematic manner, making no provision for the morrow, 

and treating each fresh application for permission to construct a tram as if it were the first of its kind and 

were never likely to be followed by another (Examiner, 1872: 3346) 

The article pointed out that there was no way to evaluate the public interest or desirability of new 

routes in the approval process. Proposals had to be approved by Committees of both House of 

Commons and House of Lords, but these were operating without any particular rules of procedure. 

A number of issues were raised against this situation. First, it gave rise to the possibility of a 

transport monopoly if companies “acquire a vested interest in our streets, and will be able to veto 

the most necessary improvements, and when they have put down the competition of the omnibus 

they will be in a position to charge as much as they please and give as little accommodation as 

they choose” (ibid.). This could lead to increased inconvenience, and cost, requiring a buyout at 

taxpayers’ expense. A number of arguments were put forward in favor of municipal ownership and 

operation of turban tramlines: 

1. They would permanently occupy public streets. Public bodies had the responsibility to 

facilitate traffic and should have control of the streets. 

2. Private firms only manage trams for profit, so the public lose out on potential benefits. 



3. Public ownership would keep fares low with the beneficial side effect that poorer people 

would be able to move out of the congested city to much healthier living spaces (ibid.) 

The last point was the one reinforced as one of the most desirable aspects of a well-planned and 

managed tram route. In the hands of municipal bodies, it was suggested, managed properly, that 

they might be run for a farthing a mile or even less. Were such a fare established, “fathers of families 

would not hesitate to move out to the suburbs” (ibid). 

There was some indication that this commentary was correct in terms of the emergence of 

speculative interest in tramline development. The provisions of the Act offered an opportunity to 

independent promoters of new tramlines, separate from the local areas where they would be built. 

Three national promotional companies were formed after 1870, the British and Foreign Tramways 

Company, the General Tramways Company, and the Provincial Tramways Company. Somewhat 

interlinked with shared directorships, these bodies were interested in convincing LAs to build 

tramways and offered assistance, for an appropriate fee, in securing the necessary agreement from 

the Board of Trade for the new routes (Ochojna, 1974). At that point, the company pulled out of 

the scheme, leaving the project to be managed locally (Vesey-Knox, 1901). However, this effect of 

removing the speculative interest away from planning and operating the actual lines meant that 

they were introduced mainly on existing omnibus routes, with additional routes to the new 

suburbs. King and King (n.d.) in a retrospect give an indication of their appearance, “the trams were 

painted yellow and drawn by two horses, with a cock-horse (hitched alongside the other two) to 

help on Albion Hill. The lighting was by oil lamp and they carried 40 passengers.” Between the date 

of opening and 1889, the Woolwich trams had carried an estimated 2 million passengers. 

Routes that essentially brought working men into the city soon revealed new problems. The 

vagaries of running trams to a timetable that required high peak capacity as well as idle times 

during the day soon highlighted the cost of running and maintaining horse-drawn trams, giving 

rise to the desire to find a cheaper traction system. Sutton and Bennet (1883: xliii) estimated that 

horse expenses typically comprised 41% of all receipts, and the reduction of these costs might 

“possibly amount to 20 or 30 per cent upon the horses’ expenses,” resulting in better dividends 

and cheaper fares. A single tram needed six to eight horses to keep it in operation, so it was difficult 

to profit after the cost of feed, stabling, and short horse life was taken into account. In addition, 

they noted “the amount of animal suffering implied in the waste of horse power” (Sutton and 

Bennet, 1883: xliii). The life expectancy of tramway horses was 4 years compared to 4.5 for omnibus 

horses. In fact, the Report from the Select Committee on Tramways 1877: paragraph 3 stated that 

“common humanity loudly demands some other motive power than horses” (House of Commons, 

1877/8). 

The answer toward the end of the decade was a switch to steam traction although there was some 

public resistance to this technology. Steam traction was experimented with during the 1880s 

although the public did not support the idea of steam engines on the streets (Chambers, 1880). 

However, experimentation slowed as the 1890s were to be affected by the terms of the Tramways 

Act allowing LAs to purchase operations after 21 years. In many towns, shareholders and authorities 

became embroiled in buyout negotiations. Owners became reluctant to invest in their tramways as 

concessions expired. The London Country Council Act 1896 allowed the council to run trams 



without leasing arrangements (Harley, 2001). This period did witness the degradation of existing 

routes, but it also coincided with the potential for electrification of the lines. As this required 

modification of the tramlines to accommodate heavier tramcars, LA ownership was accompanied 

by an incentive to innovate. Horse traction began to be replaced by electrically powered tramcars 

from 1881, proving to be a more popular solution with the public than the alternative steam power 

(Ochojna, 1974). In addition, the 1896 Light Railway Act did not offer a clear definition, allowing it 

to be interpreted widely to include trams. Knowles (1911) noted that the 1870 Tramways Act was 

primarily intended to regulate horse-drawn trams but had worked unsatisfactorily in some respects 

and so “gave electric traction a very real impetus.” As an example, Smith (n.d.) reported on the 

history of tramways development. The tram was first proposed for Southampton in 1872 but was 

opposed by local residents. However, by 1876, the advantages of the tramways for urban transport 

were accepted, and the first tram lines opened in 1879. The Corporation exercised its right to buy 

out the company in 1898. For electrification, the existing track had to be replaced with heavier rails, 

and the LA bought a local power company to provide electricity. Underground cables, overhead 

lines, and traction poles on the new system all had to be installed. Electric cars had to be purchased, 

and these came from G F Mines & Co of Birkenhead and Hurst Nelson & Co of Motherwell. As Mr 

CJ Spenser, General Manager Halifax Corporation Tramway, noted in 1903: 

we all know that tramways are achieving a great social reform in this country, that the health and happiness 

of the community is being directly benefitted by the removal of crowded populations from the restricted area 

of the city to the broad acres of the suburbs, to achieve this cheap, long distance fares have to exist. (Spenser, 

1903: 15) 

There was an ongoing public discussion; however, relating to the perceived limitations in 

governance of the system, Saturday Review (1902: 2415) discussed the repercussions for London, 

of having a parliamentary system that was set up to give authority for the construction of new 

transport links by considering proposals on a case-by-case basis. The problems were acute so that 

“to allow the proposed railways and tramways to be considered as separate schemes, without 

adequate forethought for the present and future needs of the metropolitan area as a whole, is to 

continue the error of the past.” 

8. 

Discussion 

This article set out to investigate how system builders in the UK interacted with local and national 

contexts to build the urban tramways, answering the question, how did system builders negotiate 

the dynamic social context to build UK tramway systems? 

The focus has been on transitional phases before and after the key structuring legislation of the 

1870 Tramway Act and the end of the mandatory era of commercial involvement. The development 

of these types of socio-technical systems is conceived currently as being initially flexible and 

responsive to local needs, while the processes involved in social embedding render the system 

more structurally dominant and difficult to change. In the literature on LTS, these developments 

are mediated and directed by a collaborative network of system builders. The analysis of the social 

context of the system builders elucidates their interaction with preexisting barriers and resistances. 

A deeper appreciation emerges regarding the construction of system inflexibility. This paper is 

concerned with both issues, the process of establishing new socio-technical systems and the 

strategic position of system builders who have an interest in intervening in these processes. 



In addition, a number of questions arise from a reading of the literature on system builders as 

enabling actors. It has been noted that the system-building network changes over time as actors 

join and leave. In the case of urban-centered developments, it can also be fragmented and specific 

to place. Over time, the system builder role changes from creation to management and operation, 

which suggests that an appropriate angle for analysis is to privilege their point of view (Van Lente, 

2004). However, it is also recognized that their interaction with prevailing social context and cultural 

norms modifies and directs activities. These issues are analyzed in this article through two sets of 

interaction: 

1. Identifying interactions between system and its social context 

2. Understanding the attributes of system builders and their potential for agency 

Identifying interactions between system and its social context: 

The literature on LTS evolution suggests that systems pass through phases over time, relating to 

early invention, maturity, and finally to a stage where parts of the system have become outdated 

and start to impinge on operational efficiency. In addition, social discourses can act either to 

stabilize and legitimate or to criticize and raise wider social questions relating to the social situation 

of particular systems. In the case of tramways, these development phases can be identified, along 

with the specific factors that had an impact on system evolution. 

In relation to the phases of development suggested by Hughes, the early phase, invention, did not 

take place in the UK. Tramways were first brought by Train who was transferring the innovation to 

a new location, and other LAs soon began their own experiments and demonstrations. An early 

innovation was the adoption of the rail flange that lay flush with the road. This phase was 

characterized by local decision-making and authorization but threatened to create a free-for-all, in 

which urban systems would fall prey to speculative developments. 

The pressure to enact legislation giving a legal process for authorization to build and operate 

tramways arose from the need to control social mobility as suburbs developed. The 1870 Tramways 

Act therefore attempted to balance competing concerns over the use of the roadway but gave 

residents disproportionate power to object. Passage of the Act initiated the beginning of the 

second phase of development, toward maturity. The Act intended to bring national standards to 

the development and operation of the tramways, mainly through governmental approval for new 

routes, giving certain residents the right to object. It set rules for some fares, included specific 

requirement for road maintenance, and attempted to limit opportunity for financial speculation. In 

addition, the Act defined how the tramways could be owned and operated. Local control remained 

over route planning, which varied due to local geography, allowing for different rates of adoption 

and installation as well as local procurement of tramcars and system construction. Although the 

Act set national requirements to be enacted at a local level it left some flexibility for local decision-

making, as reported in Woolwich, authorities developed their own liveries to create a specific urban 

identity. The Act left the technical and material aspects of the systems in the hands of local planners 

for selection of components and enabling them to experiment with different forms of traction. The 

establishment of new routes for passengers had both national and local implications. Over the 

country, new groups of travelling public emerged, from the “gentlewomen” who found social 

learning difficult to those artisans and workingmen who could not previously afford the omnibus. 



New sets of operating rules were also both nationally implemented and locally governed, in terms 

of tram stops, ticket provisions, and timetabling. Other outcomes related to the need for the new 

tramways to interconnect with other local LTS. Initially, systems depended on a robust roadway 

infrastructure. They also had an impact on the existing omnibus system, either replacing it entirely 

or marginalizing its significance. While local routes developed are bounded by social geography, 

the ability to reshape localities also emerged. Tramway routes changed the extent of urban 

residential areas and enabled industrial development, such as the Trafford industrial district. 

As routes matured, however, there was ongoing criticism of the perceived failure to oversee local 

planning at national level and for approval of new routes to establish whether the wider social 

interest was being served. As the LA right to buy came into force, they took control in response to 

the need to modernize and to replace horse with electric traction. This 

involved bothtechnological  innovation to strengthen the tracks, while some operators also 

acquired electricity generation capacity, as the example of Southampton demonstrates. LTS can, 

therefore, be nationally regulated where common standards are required across different systems 

but locally governed. 

The case also illustrates the role of public discourse in the process of social legitimization. Early 

demonstrations acted to articulate social concerns, particularly over the appropriate way to share 

the roadway between public and private interests, which would continue to be an issue for new 

routes. Early concerns about damage to other wheeled vehicles from the use of flanged track and 

to the road surface gave rise to expressions of trams as obstacles, which persisted even after the 

technology was replaced with flush track. In particular, their effect on female mobility has been 

noted, along with the availability of cheaper fares for working-class travel. This latter development 

met with approval as it opened the potential for suburban housing developments. The use of the 

trams by women had a normalizing effect, making the mode of transport acceptable and popular. 

However, new practices such as boarding at set points obviously required some social learning 

(Schmuki, 2012). There was also a continuing failure to develop a positive social discourse relating 

to the significance of tramways in public life and a continued failure of the legislation to bring the 

different points of view to a consensus (Examiner, 1872). Even when the social benefits of tram 

travel had been widely demonstrated, there was no attempt to modify the strict hurdles posed by 

the Act in terms of power to object to and modify preferred routes. Wealthier urban areas could 

continue to prevent trams in the streets. As tramlines were built and operated, a new set of 

challenges started to emerge, relating to aspects such as appropriate route planning, timetabling, 

and the problems of relying on horse traction. This latter problem, along with concerns over the 

health welfare and longevity of the horses, builds into pressure to develop and adopt new 

innovative traction power (Sutton and Bennet, 1883). 

Considering the interaction between tramway systems and their social context raises the question 

as to whether the technology became “hegemonic” in the sense of creating interrelated socio-

technical stability as suggested by Feenberg (1999) or achieving successful social reconfiguration 

(Winner, 1986). It also highlights how new LTS can become accepted and uncontroversial, 

normalized in the sense of Ellul (1964). However, the situation for tramways as examples of LTS is 

unclear in this period of development, and it is difficult to claim that the systems had reached a 



point of stabilization nationally despite their popularity with the public. Destabilizing factors 

included the following: 

1. The 1870 Tramways Act remained the dominant discourse, regulating the terms of 

interaction between tramways and society. The rhetoric of the Act was far from conferring 

the level of support that could be interpreted as hegemonic, in that it gave legitimacy to 

those in opposition. These terms, it could be said, prevented the emergence of discursive 

“fixing” suggested by Laclau and Mouffe (1985) as necessary for hegemonic positioning. 

2. Even though the early passengers were middle-class or skilled artisans, the national 

discourse tended quickly to laud the tramways as providing mobility for the “working man.” 

Such class-based discourse together with the perception of tram cars as “obstructions” on 

the urban roads continually mitigated against their universal acceptance as completely 

desirable infrastructures. 

However, it can be argued that, at the local level, new tramways did act in a hegemonic manner 

requiring local change to accommodate the service. New routes dictated how social mobility would 

be encountered, where passengers could board and where they could disembark. In doing so, they 

engendered new social practices that required acceptance by the travelling public. They helped to 

determine how the boundaries of urban areas changed and enabled new living and working 

experiences. Although such hegemonic structuring by LTS is often negatively conceived, in the case 

of Victorian tramways, these developments met with local support. 

In summary, the interaction between emergent trams and their social context followed the phase 

pattern suggested by Hughes, while the persistence of a critical public discourse inhibited their 

complete social legitimation. The phases of development, from initial experimentation, through 

the maturing environment produced by the Tramways Act and system expansion through 

suburbanization, to the final activity of replacing horses as the means of traction, all presented 

problematic situations for system builders to solve. 

9. 

System builders’ reaction and reconfiguration 

The literature discusses both the identity of system builders and their activities. Hughes’ 

(1983) classification suggests that inventor-entrepreneurs, managerial-entrepreneurs, and 

financier-entrepreneurs cover the main aspects of the system development. Process views of 

system builder activity identify three areas of action: knowledge accumulation, resource 

mobilization, and communicative interaction. This case relates to multiple sites of LTS development 

over different urban centers, giving rise to a range of local system builder configurations. This raises 

the question as to whether the general categories identified by Hughes and others are strictly 

applicable and whether new types of system builder can be identified. In the inventor-entrepreneur 

stage early demonstrations of tramways by were quite speculative, new routes required permission 

from LAs rather than their assistance. This suggests that before the Tramways Act, opportunities 

for system building were unregulated and system builder motivations were predominately 

speculative. Inventor-entrepreneurs at this stage included Train, acting as a lone pioneer with his 

initial demonstration track in Birkenhead. In his activities, he brought together finance as well as 



technological knowledge but eventually failed in his attempts to expand. The level of social 

resistance to new tracks in London led to his failure to mobilize or enroll necessary actors. Train 

encountered powerful opposition, particularly from wealthy carriage owners and omnibus 

operators who worried about competition. This early period was characterized by other 

entrepreneurial projects, for example, Greenwood in Manchester who attempted to extend the idea 

of rails in the road for omnibus use but failed to transfer this experience to tramway operations. 

Nobel and McDonald in Liverpool also managed to demonstrate the utility of their tramway system. 

These demonstrations showed the ability to mobilize technical and financial resources but failed 

to communicate the advantages of tramways beyond the local system. 

The 1870 Tramways Act institutionalized a close managerial, operational, and financial 

collaboration between LAs and commercial firms whose activities were overseen by the Board of 

Trade. This institution had final decision-making powers to accept or reject proposed routes and 

adjudicated between the proposals of the system builders. In giving the power of opposition to 

owners of the frontages, the Act legitimized activities of individuals to undermine system-building 

plans. Finally, the 21-year rule, giving municipalities the power to buy tramway undertakings, 

demonstrated the role of the legislation in determining the power relationships between system 

builders over time. In addition, the Act was passed by sponsors who favored a prominent role for 

the LA, establishing these bodies as key system builders. Municipalities together with private 

companies were directed by the Act to become co-managers in planning, financing, and operating 

tramways and had to present collaborative projects for approval. The Act also prescribed the 

relationship between LAs and their collaborating firms, putting route planning and laying of the 

rails in the road at the discretion of the municipalities but profitable operations, as well as roadway 

maintenance to the private firms. In addition, it proved impossible to remove speculative ventures 

entirely, as another type of system builder emerged—national promoters who became involved 

with local planning, enrolling and persuading local interests to invest in tramways, and pushing the 

required processes to the Board of Trade for authorization. These firms were only interested in 

acting for a short time, profiting from the early planning and authorization phase of the projects. 

The national promotion companies, although acting speculatively, had a limited influence on the 

local developments but could carry knowledge about national requirements between local areas. 

In a wider sense, the provisions in the Tramways Act tended to ensure that system builders would 

remain local coalitions and prescribed who the system builders would be over time, with LAs 

retaining control over the long term. Tramway building remained an activity of local interests, and 

no national institution emerged as a forum for exchange of knowledge and experience, and 

although the promoters were able to carry their experience of working with many local system 

builders, their role was limited in scope. The history of tramways development outlined here serves 

to illustrate how system builders are not necessarily tightly bound, coalitions but can be separated 

in time and by locality. 

System builders at each stage of tramway development can be identified and their 

roles were specified. Although system builders change over time, the LAs remained consistent. The 

tramway systems that were built depended on their active participation, both from the initial 

demonstrations through to fully the functioning systems. Throughout their involvement, LAs acted 

as manager-entrepreneurs in Hughes’ classification. However, during the early stage, they were 

only concerned with giving permission for small-scale demonstrations. The Tramways Act 



strengthened their role, confirming both managerial and financial responsibilities, initially shared 

by the firms running the systems and later changing their status to owner-managers. The Act also 

ensured that firms operating the systems were enrolled initially as joint manager-financiers in the 

medium term, but the purchase option ensured their progressive disinterest in carrying out the 

role of track maintenance and other managerial responsibilities. Other actors entered and left the 

system builder network, and the early pioneers did not survive interdiction of regulation. The Act 

itself opened an opportunity for short-term knowledge brokers to work with LAs in negotiating the 

Board of Trade requirements, and these firms moved around the country, offering knowledge and 

communication services to facilitate the required permission for new routes to go ahead. The role 

of the Board of Trade, if not a system builder per se, held an authoritative role over the 

proposed routes. 

In terms of system builder activities—applying knowledge, resource mobilization, and 

communication, these change over time and in response to the changing social context. 

Knowledge is initially distributed between different system builders, but over time, the 

municipalities become knowledge repositories for the evolving system. They are also key actors in 

resource mobilization in building the local systems although this role is initially shared by the 

collaborating firms. Finally, they take the main role in communication, not only with the 

government department but also with tramway users, encouraging them to adhere to operating 

rules and setting timetables and fares. 

Finally, the tramways were shaped by their interaction with the prevailing social conditions, and 

their shape and form change in response to the initial unregulated situation, the rules set up by 

the Tramways Act, the expansion and development of the suburbs, and eventually the aging 

technology. At each point, system builders reacted and reconfigured to solve the emergent 

problems, even though their range of action was curtailed by both the national regulations and 

their insularity in terms of local focus. In many ways, this the failure to engage with, and challenge, 

public discourse on the national role of tramways prevented a more positive account to be 

articulated in reaction to the critical voices that emerged. 

This article has discussed how system builders of the UK tramways negotiated a dynamic social 

context by considering how this impacted the development of the tramways and how system 

builders had to react and reconfigure in response to the changing situation. The more general 

outcomes from this discussion are that LTS are shaped by their interaction with dynamic social 

conditions, which raises problems for system builders. Solutions depend on the reaction and 

flexibility of system builder networks to respond to the new situation. 

More generally, this case demonstrates that legislation, such as the Tramways Act, can have a major 

influence, not only on the emerging LTS but also on the continued participation of system builders. 

The effect was to prescribe long- and medium-term participation, exclude early system builders, 

and provide an opportunity for groups with a specific knowledge function to act for a short time. 

The dynamic social context in this case had a profound impact on who the system builders were 

and constrained their ability to negotiate solutions. 

Specific consideration of the interaction between the national and local levels in system building 

has not been extensively studied; however, the issue of the role of a preexisting legal framework in 



shaping and constraining infrastructural change has been raised in the wider context of 

technological transitions (Soininen et 

  

al., 2021). This case of tramway development supports the claim that specific legislation can create 

a prescriptive environment for local system builders, who work within the defined constraints. In 

this case, although planning of routes and specific operational conditions were initially constraining 

and subject to national law, it also allowed for subsequent ownership and operational management 

to be taken over by LAs. These changes also enabled the transition from horse-drawn to electric 

traction, as changes to technology technological questions that llay outside the prescriptive nature 

of the Tramways Act. 

The interactivity demonstrated in this case between national and local levels indicates the role of 

national legislative context in shaping the wider context for system builders. As legislation remains 

in place over the longer term, it continues to frame the context for system development, which 

impacts the agency of system builders, primarily in three ways: 

1. The necessity for system builders to understand how existing legislation frames the context 

for LTS development and defines their potential to interact and react to provisions set down 

in law; 

2. The potential for new types of system builder to emerge, possibly on a temporary basis, to 

act as intermediaries between the local and national levels; and 

3. The leeway provided for the strategic positioning of system builders to exploit 

opportunities for LTS development, in relation to local concerns, within the existing legal 

constraints. 

10. 

Conclusion 

In the academic literature, LTS are assumed to achieve socio-cultural stability through dominance 

of their size, political support, and technical function. However, consideration of the early 

development of urban tramways has raised questions as to how such stability is achieved. The 

dynamics of infrastructure development has been investigated as well as the role of system builders 

and their interactivity with social context. In summary, it is suggested that provisions in the 1870 

Tramways Act worked to halt uncontrolled speculation of new routes for purely financial gain. It 

set a nationally regulated framework within which local systems were built. Moreover, although 

certain aspects were subject to legislation, the national discourse contained gaps within which local 

conditions and local identities could be established. This case also indicates how system builders 

reconfigured not only in response to changing governance requirements but also over time, as 

systems matured. In conclusion, this case has demonstrated how system builders negotiate wider 

social conditions, which can have an impact on developing local solutions. In particular, it 

demonstrates the role of existing legislation in directing how decisions can be made and indicates, 

more generally, the need to understand how local system builders interact with legal requirements 

to shape developing LTS. 
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Supplementary data 

 are available at Industrial and Corporate Change online. 
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