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Zusammenfassung in deutscher Sprache

Im Gegensatz zu den L&ndern des globalen Nordens, wo Elektrizitat allgegenwértig und
alltaglich geworden ist, bleibt die netzgebundene Stromversorgung im Osten Afrikas bis heute
weitgehend ein Privileg der stadtischen Bevolkerung. In Tansania lag die Elektrifizierungsrate
im Jahr 2016 bei insgesamt 38 %, in landlichen Gebieten bei 18 % — und dies Uber ein
Jahrhundert nachdem dort die ersten Stromgeneratoren in Betrieb genommen wurden.
Offensichtlich hat der historische Prozess der Elektrifizierung in Ostafrika zu einem
fragmentierten Zustand der Stromversorgung gefiihrt, der nicht mehr als Zwischenphase
entlang eines Modernisierungspfades in Richtung eines vollstandigen Zugangs zu Netzstrom
erklart werden kann. Fir eine Technikgeschichtsschreibung, die Elektrifizierungsprozesse
bisher weitgehend mithilfe allgemeiner Modelle der Systemevolution und entlang klar
strukturierter, progressiver Narrative beschrieben hat, bleibt Afrika ein Ratsel.

Diese Arbeit rekonstruiert den historischen Prozess der Elektrifizierung Ostafrikas (hier:
Kenia, Tansania und Uganda) unter britischer Kolonialherrschaft und derjenigen Tansanias
nach der Unabhéngigkeit und adressiert damit eine empirische und theoretische Licke der
Technikgeschichtsschreibung  zur  Elektrizitdt: Da  bisher kaum  Studien  zur
Elektrizitatsgeschichte von Léandern des globalen Siidens existieren, ist wenig Uber die
Entstehung und den Wandel grof3technischer Systeme zur Stromversorgung in jenen L&ndern
bekannt, die dabei fast ausschlie3lich auf Kapital und Wissen von aufien angewiesen sind. Ein
Modell der Systemevolution, das ein Stromnetz anhand seiner eigenen Systemlogik sowie im
Hinblick auf seine Interaktion mit der es umgebenden Gesellschaft untersucht, stoft bei
diesen Landern an seine Grenzen. Globale Zusammenhdange und Einflisse, so das Argument
dieser Arbeit, mussen deshalb in den Fokus der Analyse riicken, statt als &ufere

Einflussfaktoren konzeptioniert zu werden.

Daher folgt diese Arbeit den globalen Netzwerken von Akteuren, die die Elektrifizierung in
Ostafrika mitpragten und -gestalteten. Dieser Ansatz erlaubt es, Elektrifizierungsgeschichten
Ostafrikas mit jenen aus verschiedenen anderen Teilen der Welt in Verbindung zu bringen,
z. B. aus Malaysia, Paléstina oder Indien unter Britischer Kolonialherrschaft, aus
GroRbritannien selbst oder anderen europdischen Landern wie Schweden. Dabei zeigt sich
eine erstaunlich globale Mobilitat von Kapital, Personen, Wissen und ldeen in Bezug auf
Elektrizitat, die durch die Netzwerke kolonialer Herrschaft, Wirtschaft und Verwaltung oder
spater der internationalen Entwicklungshilfe zirkulierten. Um im Kontext der Kolonien, oder

spater ,,Entwicklungslédnder*, Handlungsmacht zu entfalten, d.h. politische Entscheidungen zu



festigen und Kapital zu mobilisieren, mussten diese Ideen von Elektrizitdt an ein anderes

Konzept angebunden werden, ndmlich das der Entwicklung.

Anderungen der Geschwindigkeit und Richtung von historischen Elektrifizierungsprozessen
in Ostafrika fielen immer mit einem Bedeutungswandel des Entwicklungsbegriffes — oder
vielmehr mit dem Hinzukommen neuer Bedeutungsebenen — und der Vorstellung tber die
Rolle der Elektrizitét fir die Entwicklung zusammen. Die Analyse des Aufbaus und Wandels
von Elektrizitatsinfrastrukturen in Ostafrika wird deshalb in dieser Arbeit mit einer globalen
Geschichte von Entwicklungsdiskursen in Beziehung gesetzt. Aus dieser Perspektive lassen
sich fur den von mir untersuchten Zeitraum drei Perioden ableiten, fur die sich jeweils eigene

empirische Schlussfolgerung ziehen lassen.

1. Von ihrem Beginn im Jahre 1906 bis zum Zweiten Weltkrieg war die Elektrifizierung
Ostafrikas von einer Laisser-Faire-Politik der Britischen Kolonialverwaltung gepragt. Trotz
der Rhetorik von den unerschopflichen ,,Colonial Estates®, die man mithilfe von Technik und
Wissenschaft nutzbar machen mdsse, blieb die Doktrin von der finanziellen Autonomie der
Kolonien handlungsweisend. Bei den ohnehin geringen Investitionen in Infrastrukturen in
Afrika blieb die Elektrizitat an hinterer Stelle — sie zahlte nicht zum Ensemble der ,,Tools of
Empire”“. Die Britische Kolonialverwaltung Uberliel die Stromversorgung privaten
Unternehmern, an die sie Konzessionen vergab. Diese ,,system builders® beschriankten die
Versorgung jedoch ausschlieBlich auf kleine ,Enklaven europdischen Lebens und
Wirtschaftens in den Kolonien, in denen sie jene Prinzipien der Stromversorgung und
Erzeugung anwenden konnten, die in Europa bekannt und erprobt waren. Wie in Europa
wurde die Stromversorgung als Annehmlichkeit einer stadtischen Elite eingefiihrt, in diesem
Fall einer Elite ausschlieRlich europdischer oder indischer Herkunft. Aber anders als in
Europa wurden die einzelnen Versorgungsnetze nicht kontinuierlich ausgeweitet und

verbunden, vielmehr stagnierte die Elektrifizierung vor dem zweiten Weltkrieg weitgehend.

Der Grund daflr liegt in der Rolle Ostafrikas im Zusammenhang mit dem Aufstieg eines
globalen  Kapitalismus und  multinationaler ~ Unternehmenstatigkeiten  in  der
Stromversorgungsindustrie. Mehr als von einer politischen Agenda wurde der
Elektrifizierungsprozess von Aktionarsinteressen in London bestimmt. Diese verlangten eine
Unternehmenspolitik, die auf hohe Profitraten und Kleinteilige, risikoarme Investitionen
ausgerichtet war. Die Britischen Kolonialverwaltungen in Afrika waren durch ihren Mangel
an eigenem Know-how und Kapital zumeist weder in der Lage noch willens, die

Stromversorgung zu kontrollieren und entlang ihrer eigenen Entwicklungspolitik



auszurichten. Eher noch als unmittelbar durch die koloniale Identitatspolitik blieb die
mafrikanische Bevolkerungsmehrheit durch die  Unternehmenspolitik der privaten
Versorgungsunternehmen bis zum Zweiten Weltkrieg vollstandig vom Zugang zu Elektrizitat
ausgeschlossen.

2. Erst in den frihen 1940er-Jahren (bernahmen Kolonialregierungen génzlich die
Vorstellung von der Elektrizitat als Triebkraft der Modernisierung und Voraussetzung flr das
Wirtschaftswachstum in Afrika, die sich bis heute im Entwicklungsdiskurs behauptet hat.
Dieser Bedeutungswandel hing mit einem Wandel der kolonialen Entwicklungspolitik
zusammen. Im ,,Colonial Development and Welfare Act* verpflichtete sich GroRRbritannien
dazu, mehr eigene Ressourcen fur die wirtschaftliche Entwicklung und die Verbesserung der
Lebensbedingungen in seinen Kolonien bereitzustellen. Meine Untersuchung der
Elektrifizierung Ostafrikas in den beiden Nachkriegsjahrzehnten illustriert jedoch die
inh&renten Spannungen, Widerspriiche und Kontingenz der britischen Entwicklungspolitik
wéhrend der spaten Kolonialzeit. Wahrend in Europa die Verstaatlichung der
Elektrizitatswirtschaft und ihre Ausrichtung an nationalen Interessen in vollem Gange war,
hatten die britischen Kolonialverwaltungen in Afrika grofle Mihe, ihre politischen
Versprechen bezlglich der Stromversorgung umzusetzen. In L&ndern wie Tanganyika und
Kenia fehlten ihnen immer noch die Autoritdt, die Ressourcen und manchmal die
Bereitschaft, Plane flr einen systematischen und koordinierten Ausbau der Stromversorgung
gegen die Aktiondrsinteressen aus GroRbritannien durchzusetzen. Erste Versuche,
Institutionen der Regulierung und Verbraucherbeteiligung zu schaffen, blieben in den

Kinderschuhen stecken.

Wenn es staatliche Eingriffe in den Stromsektor gab, so waren diese weitgehend durch
Interessen der britischen Metropole motiviert. Die politischen Beweggrinde hinter der
Verstaatlichung der rudimentdren Stromversorgung und dem Bau des ersten
GroRwasserkraftwerks Ostafrikas in Uganda hingen mit der Rolle der kolonialen Wirtschaft
fir den Wiederaufbau Grof3britanniens nach dem Krieg zusammen und nicht mit dem
Wunsch, eine lokale Stromversorgung zu etablieren. Die aus den Erfahrungen groRer
Entwicklungsprojekte in den USA abgeleitete angebotsorientierte Strategie der Planer, die
sich durch die glnstige Wasserkraft eine zuigige Industrialisierung erhofft hatten, ging jedoch
nicht auf. lronischerweise verdanken sich die ersten systematischen Versuche zum Anschluss
,mafrikanischer” Ugander an das Stromnetz der Notwendigkeit, Abnehmer fir den Strom aus
Grollwasserkraft zu finden, nachdem industrielle Kunden ausgeblieben waren. Obwohl

Elektrizitat nach dem Zweiten Weltkrieg in der Kolonialverwaltung als Versorgungsleistung
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fiir ,,Afrikaner diskutiert wurde, blieb die tatsdchliche Zahl afrikanischer Stromkunden bis
zum Ende der Kolonialherrschaft unbedeutend.

3. Mit der politischen Unabhangigkeit der ostafrikanischen Kolonien in den frihen 1960er-
Jahren verdnderte sich die Bedeutung von Elektrizitat grundlegend. Strom wurde nun nicht
nur als eine Versorgungsleistung definiert, auf die alle Staatsbiirger — zumindest in der
Theorie — Anspruch hatten, sondern auch als Voraussetzung und treibende Kraft fiir die
ambitionierten Entwicklungsplane der jungen ostafrikanischen Nationen. Diese wurden durch
die sukzessive Verstaatlichung der Stromversorgung nun selbst zu ,,system builders®. Am
Beispiel von Tansania untersucht diese Arbeit die Kontinuitdten und Briiche im Stromsektor
wahrend des Ubergangs von den bilateralen Beziehungen der kolonialen Entwicklungspolitik
zu den multilateralen Beziehungen der Entwicklungshilfe nach der Unabh&ngigkeit. Die
Dekolonialisierung ~ beschleunigte  den  Rickzug von  privatem  Kapital aus
Infrastrukturinvestitionen und den Aufstieg der internationalen Entwicklungsfinanzierung und
der technischen Zusammenarbeit in Afrika. Zwar erreichten britische Entwicklungsgelder fur
den tansanischen Stromsektor ihren Hochstwert nach der Unabhéngigkeit, jedoch fielen sie
dann einem diplomatischen Bruch zwischen beiden Landern zum Opfer. Bei ihrem Versuch,
sich vom britischen Einfluss zu befreien und die Elektrizitatsversorgung entlang einer eigenen
Entwicklungsagenda des ,afrikanischen Sozialismus®“ auszurichten, begab sich die
tansanische Regierung aber notwendigerweise in neue Abhéngigkeit von ausldndischem

Kapital und Fachwissen.

Die Folgen dieser Abhangigkeit lassen sich am Bau von groflen Wasserkraft-Dammen zur
Stromerzeugung verdeutlichen, die zum Rickgrat der Elektrizitatsinfrastruktur in Tansania
avancieren sollten: Die Finanzierung dieser Projekte hing von der Weltbank und deren
Praferenzen ab. Zunéchst galt deren Aufmerksamkeit Mehrzweckddmmen, die neben der
Stromerzeugung auch der Bewasserung und dem Hochwasserschutz dienten — die bevorzugte
Option der tansanischen Regierung, deren Politik sich vor allem auf das Versprechen stiitzte,
landwirtschaftliche Produktivitat und damit rurale Lebensbedingungen zu verbessern. In den
1960er-Jahren wandelte sich diese Préferenz jedoch zugunsten von Da&mmen zur reinen
Stromerzeugung. Anders als bei der Bewasserung lieR sich die erzeugte Strommenge hier
exakt messen und die Auswirkungen auf die gesamtwirtschaftlichen KenngroRen
quantifizieren. Diese Eigenschaft war entscheidend in einer Zeit in der sich die
Entwicklungsékonomie als neue Disziplin etabliert hatte und den Anspruch erhob,
wirtschaftliche Entwicklung durch exakte Wissenschaft erfassbar und planbar zumachen. Fir

die Planung und Umsetzung stutzte sich die Weltbank auf internationale



Entwicklungsagenturen, deren technische Entscheidungen wiederum von der politischen
Vorgabe beeinflusst waren, neue Exportmarkte fir die heimische Wasserkraftindustrie zu
erschlieBen. Vielmehr als die nationale Entwicklungspolitik spiegeln sich in den grol3en
Wasserkraftprojekten der 1960er- und 1970er-Jahre die Interessen, Begriffe und Konzepte
von Entwicklung innerhalb der internationalen Gebergemeinschaft wieder. Den Grof3teil der
Projektplanung und -implementierung fiihrten internationale Berater mit wenig Kenntnis der
lokalen sozialen und 6kologischen Bedingungen durch — teilweise mit verheerenden Folgen,
wie sich am Beispiel des Great Ruaha Power Projects zeigen sollte.

Der staatliche Stromversorger in Tansania richtete den weiteren Ausbau der
Strominfrastruktur im Land am zeitgendssischen Paradigma der Elektrifizierung aus, das auf
einer Top-down-Planung und abstrakten Modellierung von Elektrizitatssystemen beruhte.
Obwohl dieser Ansatz eine betrachtliche Ausweitung des Zugangs zu elektrischem Strom in
den urbanen Zentren und einigen kleineren Stadten auf dem Land ermdglichte, lieBen sich auf
diese Weise keine effektiven Ansatze zur l&ndlichen Elektrifizierung entwickeln. Die
aufkommende Bewegung von ,,small is beautiful“ und ,,angepasster Technik* der 1970er-
Jahre wurde in Tansania zwar rezipiert, blieb im Hinblick auf die Stromversorgung aber
vollig unbedeutend. Die léndliche Bevolkerung, urspringlich die Hauptadressaten im
Entwicklungsmodell des ,,afrikanischen Sozialismus®, blieben somit bei der Elektrifizierung
Tansanias fast vollig auBen vor. Im Jahr 1990 war weniger als 1 % dieser Gruppe an das

Stromnetz angeschlossen.

Weder die 6kologischen und sozialen Auswirkungen der Stromerzeugung und -verteilung,
noch Fragen der Governance, wie Transparenz, Rechenschaftspflicht und Partizipation, waren
in der staatlich-gelenkten Elektrifizierung der 1970er- und 1980er-Jahren von zentraler
Bedeutung. Das historische Erbe an wetteranfalligen Wasserkraftprojekten, abstrakten
makrotkonomischen Konzepten und Begriffen zur Planung von Systemen sowie fehlende
institutionelle Kapazitdten machten den tansanischen Energiesektor besonders anfallig fir die
Anforderungen der 1990er-Jahre, als die strukturellen Anpassungsprogramme und
Marktreformen auch die Stromversorgung erreichten. Die vorliegende Arbeit leistet daher
nicht nur einen Beitrag zur Technikgeschichte Aulereuropas, der Kolonialgeschichte und
Geschichte der Entwicklung, sondern hilft auch dem Verstandnis der Ursachen fir die
aktuelle Krise des Modells der zentralen Stromversorgung und die gescheiterte landliche

Elektrifizierung in vielen Landern Afrikas.
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East African Power and Lighting Company
Food and Agriculture Organization of the United Nations
Federated Malay States

Mozambique Liberation Front

Gross Domestic Product

Independent Power Producer

Independent Power Tanzania Ltd.

Overseas Technical Agency of the Japanese government
Kenyan National Farmers’ Union
Kenya Power Company

Kilowatt hour
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TAZARA
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UDSM
UEB
USAID
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Light-emitting diode

Megawatt

Ministry of Energy and Minerals (Tanzania)

Microenergy Systems (Postgraduate program and research group)
Mombasa Electric Light and Power Company Limited

Nairobi Electric Power and Lighting Company

Norwegian Agency for Development Cooperation

Overseas Food Corporation

Power Purchasing Agreement

Power Securities Corporation

Perak River Hydro Electric Power Company

Rufiji Basin Development Authority

Sustainable Development Goals

Swedish International Development Cooperation Agency — Sida
Social overhead capital

Tanzania Electric Supply Company Limited (before 1968: Tanganyika Electric
Supply Company, Limited)

Tanganyika African National Union

Tanzania-Zambia Railway Authority

Tanganyika Coffee Growers Association

Tennessee Valley Authority

University of Dar es Salaam

Uganda Electricity Board

United States Agency for International Development

Volt

Vattenbyggnadsbyran (Swedish company in the hydropower sector)
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Preface

Between 2013 and 2017, during the four years of writing this dissertation on East Africa, |
have witnessed an energy landscape in transition.! These changes might be a prelude to a
transformation process that is unprecedented in the history of the region and will — hopefully
— result in a more inclusive mode of energy provision. Changes can be observed on all levels:
On the global development agenda, “access to affordable, reliable, sustainable and modern
energy” was declared one of the Sustainable Development Goals (SDGs) in 2015.2 In
Tanzania, where I did most of my fieldwork, the number of people who had access to the grid
increased considerably in recent years: After a standstill between the late 1990s and early
2000s, when electrification of the country stagnated at a mere 10-14 per cent, the access rate
has risen to 38 per cent in 2016 according to the International Energy Agency’s Energy
Access Database.® The most striking changes in rural life, however, are taking place off the
centralized grids and off the state infrastructure policy. By 2015 private companies in East
Africa have sold more than 700,000 solar home systems which allow for the use of small

electronic devices such as LED lamps, mobile phones, fans or small TVs.*

These recent changes catalyse a trend that has started around the turn of the millennium
among rural populations in Africa towards gaining mass access to telecommunication and
electric lighting — services that for a century had been the privilege of urban elites in most
sub-Saharan countries. Not only has the price drop of mobile phones and LED-lamps turned
rural dwellers into electricity consumers, but the increasing dissemination of solar technology
through bottom-of-the-pyramid entrepreneurs also creates hundreds of thousands of small-
scale power producers. By leapfrogging the construction of grid-based infrastructures, these

processes may lead into patterns of “modern” energy use that have been unprecedented in the

! For the sake of brevity, I use the term “East Africa” in this dissertation for the three former British colonies of
Kenya, Uganda and Tanganyika, the mainland part of what today constitutes the United Republic of Tanzania.
Common definitions of East Africa along geographical or geopolitical criteria comprise up to twenty territories
in the easterly region of the African continent.

2 “Goal 7: Ensure access to affordable, reliable, sustainable and modern energy for all,” United Nations, accessed
December 30, 2016, http://www.un.org/sustainabledevelopment/energy.

% International Energy Agency, World Energy Outlook, Energy Access database. Available online. Accessed
March 20, 2017,

http://www.worldenergyoutlook.org/resources/energydevelopment/energyaccessdatabase/; The official figure by
Tanzania’s Rural Energy Agency of 58 percent by June 2016 appears to be grossly exaggerated. | found this
figure in: Katare Mbashiru, “Tanzania: Mainland Power Supply Status Sought,” AllAfrica Global Media,
October 13, 2016, accessed December 30, 2016, http://allafrica.com/stories/201610140180.html.

4 Itamar Orlandi, Nico Tyabji and Jenny Chase, Off-Grid Solar Market Trends Report. (Bloomberg New Energy
Finance), accessed December 30, 2016,
https://data.bloomberglp.com/bnef/sites/4/2016/03/20160303 BNEF_ WorldBankIFC Off-
GridSolarReport_.pdf.
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Global North and arguably help to overcome recurrent crises of electricity infrastructures.®
Will Africa, the supposedly rural continent, become a playing ground for innovation in
infrastructure provision, leading the way for other world regions in their attempt to
decentralize and democratise their energy systems?

Seven years ago, this was one of the questions that inspired me to join the emerging
community of professionals and scholars working on access to sustainable and clean energy in
the Global South; first as consultant, later also as an academic. Inspired by a few recent
anthropological studies on electricity in the Global South, my master’s thesis was an attempt
to trace the history of the electrification in a district in Tanzania and its impact on local
lifestyles and the rural economy and society.® In my fieldwork in Tanzania, during which I
conducted many biographical interviews, | first encountered the challenges of doing historical
research in Africa. At the same time, it was a fascinating exposure to the novel material
environments these electrification trajectories lead into, which are characterised by the
coexistence of solar systems and three stone fires, weather apps and spiritual beliefs, e-
commerce and subsistence farming. It became apparent to me that regarding electricity, the
modernity-in-the-making in Africa deserves an investigation of its own, especially as it might
imply a (partial) departure from the centralised, state-owned or closely state-regulated

electricity infrastructures that the electrification of Europe or the US has produced.

| conducted this dissertation project as part of the postgraduate programme Microenergy
Systems (MES) at Technische Universitat Berlin, an interdisciplinary research group devoted
to analysing the planning, the potential assessment, the design of products and services, the
implementation, the use and the impacts of microenergy systems — defined as small scale,
decentralised energy systems at household or community level, in which production and
consumption of energy are spatially interlinked.” As a result, my academic work of the last

four years has been a balancing act between two communities: On the one hand, a community

° In absence of any better term, I use the metaphor of “Global South” to refer broadly to the regions of Latin
America, Asia, Africa, and Oceania. The term has replaced other concepts such as “developing countries”:

“The use of the phrase “Global South” marks a shift from a focus on development or cultural difference toward
an emphasis on geopolitical power relations.” Nour Dados and Raewyn Connell, “The Global South,” Contexts
11 (2012): 12, accessed March 23, 2017, d0i:10.1177/1536504212436479.

6 Harold Wilhite, “Why Energy Needs Anthropology,” Anthropology Today 21 (2005): 1-2; Tanja Winther, The
Impact of Electricity: Development, Desires and Dilemmas (Berghahn Books, Oxford, New York 2008); Jonas
van der Straeten, “Eine 'afrikanische' Geschichte von Elektrizitat und elektrischen Gerdten? Das Beispiel des
Distrikts Kondoa in Tansania” (MA thesis, Technische Universitit Berlin, 2013). For a more recent review of
relevant anthropological literature, see Tanja Winther and Harold Wilhite, "Tentacles of Modernity: Why
Electricity Needs Anthropology,"” Cultural Anthropology 30 (2015).

" Jonas van der Straeten et al., “Taking a Micro-Perspective on the Global Challenge of Climate Change: The
'‘Microenergy Systems' Research Focus at the Technische Universitéit Berlin,” in International Perspectives on
Climate Change, ed. Walter Leal Filho et al. (Berlin, Springer International Publishing, 2014).
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of mostly engineers and economists devoted to addressing energy poverty through practice-
oriented research and technology development; on the other hand, a small but growing
community of historians looking into the emergence and evolution of infrastructures in the
former colonies.® Both communities have only few connecting points. At the international
conferences on energy access, history may serve as ornamentation of keynote speeches but

rarely, if ever, as an analytical perspective.

When discussing how to achieve SDG 7, universal access to clean and affordable energy by
2030, surprisingly few scholars have raised the reverse question, namely, why today, about
120 years after electricity first became commercially available, 1.2 billion people worldwide
remain without access to the grid.® The questions of appropriate policies and technological
pathways to universal access, as | argue here, cannot be answered without investigating the
historical root causes for the core problems of many power sectors in countries of the Global
South.

During my fieldwork in Tanzania, | have again and again seen the symptoms of what Stephen
Karekezi described as the crisis of the centralised power model in Africa.’® Recurring
droughts painfully revealed the vulnerability of a centralised power system, which until
recently relied on the giant hydro-electric dams in the Rufiji Basin for more than half of its
power. Not only did TANESCO, the state electricity utility, have to ration electricity and cut
millions temporarily from the grid during those times, for example in 2011 and in 2015.* But
whenever water levels are low at Mtera, TANESCO also enters into a “financial limbo”, as
the Tanzanian Minister of Energy and Minerals put it at a conference | attended in 2014:
While selling electricity at around 12 US cents per kWh, TANESCO had to buy it at rates
between 34 US cents and 50 US cents from private operators of “emergency power plants”,

with whom it had power purchasing agreements.*?> These losses deprived the state utility of

8 For an overview of the current debate, see Jonas van der Straeten and Ute Hasenéhrl, “Connecting the Empire —
New Research Perspectives on Technological Infrastructures and the Environment in the Colonial World,” NTM
Journal for the History of Science, Technology and Medicine 24 (2016).

® International Energy Agency, Energy Access database. The figure is widely estimated to remain constant as
growing access rates are compensated by population growth.

10 Stephen Karekezi and John Kimani, “Status of Power Sector Reform in Africa: Impact on the Poor, ” Energy
Policy 30 (2002).

11 “Tanzania Turns off Hydropower as Drought Bites,” The Telegraph, October 9, 2015, accessed December 30,
2016, http://www.telegraph.co.uk/news/worldnews/africaandindianocean/tanzania/11923748/Tanzania-turns-off-
hydropower-as-drought-bites.html; “East Africa Drought: Power Cuts in Tanzania,” BBC News, July 18, 2011,
accessed December 30, 2016, http://www.bbc.com/news/world-africa-14192896.

12 Quoted from a keynote at the Powering Africa: Tanzania conference in January 2014 in Dar es Salaam, own
notes.
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the capital it would have urgently needed for maintaining the power system, let alone for rural

electrification.®

The deals around “emergency” power supply by independent power producers, which were
made in the 1990s in an opaque and hasty way, opened the door for vested interests, state-
capture and corruption — and they have been shaking the political landscape of Tanzania to
date. Electricity supply has become highly political: In 2006, Tanzania’s prime minister
resigned over charges of improperly awarding a contract to a US electricity company.* In
2014, cafés and bars in Dar es Salaam were crowded with people watching the parliamentary
debates over a huge corruption scandal in connection with a legal dispute between the
government and an independent power producer.® In a survey among Tanzanian companies
in 2006, electricity problems were named as the major constraint to growth — far ahead of any

other factors including taxes or access to finance.

At the same time, | saw that many government officials — despite all issues with large-scale
hydropower — were putting their hope in the next silver bullet to solve the country's energy
crisis. A series of consecutive discoveries of natural gas beginning in 2011 suddenly put
Tanzania on the world energy map. Yet, it remains far from sure that the gas bonanza will be
a blessing for Tanzania. It carries the danger of creating new path dependencies and locking
the country‘s energy sector onto a “carbonisation pathway”.!” Why invest into solar power,
the minister of energy and minerals asked at a conference in 2014, if we will have cheap
electricity from gas?'® Meanwhile, conflicts over the new wealth are already looming: The
construction of a natural gas pipeline to connect offshore reserves in the country’s South near
Mtwara to its commercial capital Dar es Salaam was overshadowed by violent upheaval in

late 2012/early 2013, when protesters demanding to see local benefits from the gas

13 Rebecca Hansing Ghanadan, “Public Service or Commodity Goods? Electricity Reforms, Access, and the
Politics of Development in Tanzania,” (PhD diss., University of California, 2008): 227.

14 “Tanzanian PM to Resign over Graft,” BBC News, February 7, 2008, accessed December 30, 2016,
http://news.bbc.co.uk/2/hi/africal/7232141.stm.

15 “Tegeta escrow will go down in history as a major scandal,” The Citizen, January 1, 2015, accessed March 20,
2017, http://www.thecitizen.co.tz/News/national/-Tegeta-escrow-will-go-down-in-history-as-a-major-scandal-/-
/1840392/2575094/-/nou8fsz/-/index.html.

16 Arthur Mwakapugi et. al., “The Tanzanian Energy Sector: The Potential for Job Creation and Productivity
Gains Through Expanded Electrification,” special paper, Research on Poverty Alleviation 10/3, Dar es salaam,
2010, 23.

17 This contrasts with the “Deep Decarbonization Pathways” that have been formulated as a way to reduce
greenhouse gas emissions on the national scale. See Chris Bataille et. al., “The Deep Decarbonization Pathways
Project (DDPP): Insights and Emerging Issues.” Climate Policy 16 (2016), accessed March 20, 2017,
doi:10.1080/14693062.2016.1179620.

18 Answer to a question at the Powering Africa: Tanzania conference in January 2014 in Dar es Salaam, own
notes.
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exploitation clashed with security forces.!® Tanzania’s next stride in the footsteps of the
industrialised world might not be less controversial: In October 2016, the government signed
an agreement with the Russian nuclear energy agency Rosatom on the construction of a
nuclear reactor which is to be fuelled with uranium from the South of the country.?

The case of Tanzania vividly illustrates the ambiguities of electricity in sub-Saharan Africa —
the disparities between the everyday life of service provision and the political visions of
electricity and between the “politics of the kilowatts” on the local level and the national
“politics of the megawatts”.?! It seems impossible to make sense of these ambiguities without
understanding the historical legacies that have produced them: the very material legacy of
large-hydropower dams, built with international money, know-how and an unyielding faith in
the power of mega-engineering but unsuited for local environmental and social conditions;
high-tension transmission lines which connect these dams with the industrial centres over the
heads of non-electrified villages; urban grid layouts which still privilege those quarters where
the former colonial rulers lived. Four decades of under-investment into infrastructure in
Tanzania under British colonial rule have left their traces as much as half a century of
conditional finance and technical assistance from the international donor community. Finally,
what might determine the future of the country’s electricity infrastructure even more is the
legacy on a discursive level: The shared terms and concepts as well as the measures and
planning principles associated with electricity supply, which delineate the scope for decision-

making and political action in energy policy today.??

In his critique of the concept of “development”, James Ferguson described the development
discourse as an “anti-politics machine”, which makes blatantly political decisions about the
allocation of resources appear to be “technical solutions”.? In a similar manner, Tenenbaum
et. al. recently wrote in their widely-acknowledged report on decentralised electrification in
Africa that “in most studies of rural electrification, regulatory policies are often described in

neutral, analytical terms that obscure or ignore the underlying controversies. [...] If progress is

19 “Chaos hits Mtwara after gas project confirmation,” The Citizen, May 22, 2013, accessed March 20, 2017,
http://www.thecitizen.co.tz/News/national/-/1840392/1860180/-/11wdmm0z/-/index.html.

20 “Tanzania: Russian Firm to Build Nuclear Reactor in Tanzania,” AllAfrica Global Media, October 31, 2016,
accessed December 30, 2016, http://allafrica.com/stories/201611010711.html.

2 Ongoing dissertation project by Ivan Cuesta, accessed March 20, 2017,
https://electricterritorialities.wordpress.com/author/ivancuestafernandez/.

22 Emil Urhammer and Inge Repke, “Macroeconomic Narratives in a World of Crises: An Analysis of Stories
about Solving the System Crisis,” Ecological Economics 96 (2013): 64.

23 James Ferguson, The Anti-Politics Machine: “Development,” Depoliticization and Bureaucratic Power in
Lesotho (Cambridge et. al.: Cambridge University Press, 1990), 87.
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going to be made, real-world controversies need to be highlighted rather than hidden.”?* A
historiography of electricity in Africa can help to unpack some of these technical terms,
understand the historical situatedness and contingency of their origin and therefore allow for a
critical reflection of taken-for-granted categories and measures in electrification. As | argue
for the case of Tanzania, much of the country’s energy policy can be explained by the fact
that Tanzania inherited a model of top-down planning, large-scale generation and centralised
transmission which focuses on large energy consumers with direct impact on macro-economic
indicators like GNP, blinding out alternative electrification pathways and the particular needs
of electricity users.”

In his pioneering book “Networks of Power,” Thomas Hughes wrote in 1983, that “The
historian must take the broad perspective to get to the roof of the things [...] and comprehend
the complex, multifaceted relations of these systems and the changes that take place in them
over time.”?® Hughes’ metaphor of “getting to the roof of the things” might be the best way to
describe the approach | have chosen for this thesis. From this perspective, it becomes
immediately clear that since German engineers installed the first power generator in 1906,
electrification in Tanzania has been subjected to technical and economic ideas and policy
statements as well as studies and programs devised outside Africa, as the political scientist
Rebecca Ghanadan noted earlier.?” While for the industrial world, national histories of
electrification predominate, the particular characteristics of electrification processes in former
colonies call for an analysis beyond the scope of the nation state.?® For the colonial period, |
have therefore decided to cover the three British East African colonial territories of Kenya,
Uganda and Tanzania, all of which were supplied by a single company based in Nairobi and
its subsidiaries. | have tried to trace the flow of ideas, knowledge and money through multi-
layered global networks associated with the electrification of East Africa. Naturally, the scope
of this endeavour was determined by the limited availability of archival material, which

allows to shed light on some of the connections and knots in this web — predominantly those

24 Bernard Tenenbaum et al., From the Bottom Up: How Small Power Producers and Mini-Grids Can Deliver
Electrification and Renewable Energy in Africa (Washington, DC: World Bank, 2014), 24.

% Compare Kate B Showers, “Electrifying Africa: An Environmental History with Policy Implications,”
Geografiska Annaler: Series B, Human Geography 93 (2011).

% Thomas P. Hughes, Networks of Power. Electrification in Western Society 1880-1930 (Baltimore: Johns
Hopkins University Press), 1-2.

2" Ghanadan, “Public Service or Commodity Goods,” 73.

28 David L Morton Jr, “Reviewing the History of Electric Power and Electrification,” Endeavour 26 (2002): 60.
,»The interest of American and European historians of electric power have tended to be confined to within their
own nations borders, despite the international nature of the technology itself”, ibid.
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in the context of colonial rule and international development aid — but leaves other aspects in
the dark; most notably the politics, distribution and use of electricity on the local micro-level.

Readers will find that the structure of this thesis is rather determined by my decision to zoom
in at certain points and follow some of the ends of the networks that I considered particularly
relevant or interesting and not by a single guiding theoretical question. I do not offer
sweeping theories on the emergence and evolution of electricity infrastructures. Instead, |
have aimed at providing detailed and well-founded accounts of how ideas about electrification
circulated, how political decisions were made, how capital was mobilised and distributed and
how grids were assembled within specific parameters of time, place and culture. My approach
of following the actor-networks allows to relate the electrification process in East Africa with
that in other parts of the world, including Malaysia, Palestine or India under British colonial
rule, the British metropole itself or other European countries, for example Sweden.

My accounts provide some key insights into how financial and political interests as well as
distinct ideas about electricity from abroad have not only enabled but also corrupted
electrification in East Africa throughout its entire history. They furthermore allow to
reconstruct a process of system building that was impaired by a lack of knowledge of the local
social and natural environments among the key decision makers outside of Africa and the
inability of the state to control major aspects of electrification, even after the nationalisation
of the power sector. This combination of factors resulted in specific electrification patterns in

different periods:

1. Before WWII, system builders exclusively targeted “enclaves” of European life and
economic activity in the East African colonies, where they could apply those principles of
electricity supply and generation that had been well established since the early phase of
electrification in Europe or the US.?° As in the British metropole, public electricity supply
started out as a small-scale luxury industry. Electricity companies focussed on a small
group of affluent urban customers of European or Indian origin and a few small industries
and plantations. In contrast to the industrial countries, however, electricity supply was not
significantly scaled-up in the 1920s and 1930s. The main cause for this stagnation, I
argue, was a combination of two factors: the emerging global capitalist networks in the
electric utility industry and the unwillingness, or inability, of the British colonial states in

East Africa to control electrification. Stuck between the sweeping rhetoric of developing

29 For the definition of an “enclave form” of electrification in the colonial world, see William J. Hausman et. al.,
eds., Global Electrification: Multinational Enterprise and International Finance in the History of Light and
Power, 1878-2007 (New York: Cambridge University Press, 2008), 50.
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imperial “estates” and the doctrine of financial self-sufficiency of the colonies, colonial
governments adopted a laissez-fair approach towards electrification. They granted
concessions to local companies affiliated with multinational enterprises which
subordinated electrification to shareholder interests in London. The latter enforced
corporate policies that were narrowly focussed on high profit rates and piecemeal, low-
risk investment. Arguably, more than colonial identity politics, this corporate policy
almost entirely excluded “Africans” from access to electricity during that period. This
period was characterised by a complete absence of attempts to develop service provision

models for rural and “African” customers.

2. It was only in the early 1940s that colonial governments fully adopted the image of
electricity as a modernising force and precondition for economic growth in Africa, which
it has maintained in the development discourse until today. In its “Colonial Development
and Welfare Act,” Britain had committed to spending metropolitan resources on economic
development and improvement of living conditions in its colonies. My account of the
electrification of East Africa during the two post-WWII decades, however, illustrates the
inherent tensions, contradictions and contingencies of British development policy during
the late colonial period. While the “domestication” — the nationalisation of the electricity
industry and its alignment under national development goals — was in full swing in
Europe, British colonial administrations struggled to fulfil the commitments regarding
electricity as laid down in the reformed colonial development doctrine.®® In Tanganyika
and Kenya, they still lacked the authority, resources and sometimes the willingness to
enforce plans for a systematic and coordinated expansion of electricity provision against
the shareholder interests from Britain. First attempts to create regulatory bodies and
introduce public participation remained in their infancy and without effect on the service
provision. State interventions were largely motivated by metropolitan interests. In
Uganda, the demands of post-war reconstruction in Britain, rather than local service
provision, led the government to nationalise electricity supply and embark on East
Africa’s first large-scale hydropower project shortly after WWII. The top-down, building-
ahead-of-demand strategy failed to fulfil the project planners’ ambitious goals of boosting
the colony’s industry. Ironically, the first electrification schemes for “Africans” were
motivated by the need to compensate for the lack of industrial demand. Yet, although

colonial administrators had started to discuss electricity as a basic service for “Africans,”

%0 For a summary of the ,,domestication” of electricity utility industries around the world, see Hausman et. al.,
Global Electrification, 233-61.



the number of users among the mostly African population remained insignificant until the

end of colonial rule.

The political independence of the East African colonies in the early 1960s entailed the
redefinition of electricity as a public good provided to the citizens as a basic utility service
by the state. By the example of Tanzania, | examine the opportunities and challenges that
post-independence African states faced when engaging as system builders: decolonisation
had catalysed the retreat of private capital from infrastructure investments and the rise of
international development finance and technical cooperation in Africa. Ironically, British
development finance for the Tanzanian power sector peaked shortly after independence
but, then, fell victim to a diplomatic crisis between the countries. In its attempt to break
free from British influence and align electricity provision with its own “African socialist”
development agenda, the government created new dependencies on foreign capital and
expertise. | illustrate these dependencies with the construction of large hydropower dams,
which became to account for most of the country’s generation capacity. Their financing
depended on the preference of the World Bank. During the 1960s, there was a change in
preference from multipurpose dams allowing for irrigation and flood control — the
preferred option of the Tanzanian government — to single-purpose projects for the
production of electricity as the only measurable output in economic terms. For planning
and implementation, the World Bank relied on international development agencies, whose
technical decisions, in turn, were biased by the want to open up export markets to their
hydropower industry. Hence, some of the major electricity projects at the time can be
considered as materialisations of international interests and skewed ideas of electricity

rather than of national development goals.

The negotiations on electrification were characterised by the ontological dominance of a
development discourse focussed on macro-economic indicators like GDP and, thus,
favouring large industrial customers over domestic service provision. International
consultants conducted most of the project planning and design, with little knowledge of
the local social and environmental conditions. Under state-led development, Tanzania’s
electricity utility adopted what had become a widely accepted paradigm of electrification
and was based on top-down planning and abstract modelling of electricity systems, as
illustrated by contemporary load forecasts, power sector studies and development plans.
While this approach allowed for a considerable extension of the access in the cities and to
a few smaller towns, it failed to develop effective models for the electrification of

villages. Thus, rural farmers, who were originally intended to be the main beneficiaries of
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the “African socialist” development model, were entirely left out in the country’s
electrification process and largely remain so until today. For better or worse, neither
environmental and social impacts nor governance issues such as transparency,
accountability and participation were given central importance in state-led electrification
in the 1970s and 1980s. The material, discursive and institutional legacies from this period
left the Tanzanian power sector in a highly vulnerable state when the structural adjustment
programmes reached the energy sector in the 1990s and sparked extensive but ill-

conceived market reforms.

This periodisation follows the shifting meanings of the concept development, which
reverberated in electrification: The pre-WWII doctrine of colonial financial self-sufficiency
implied a laisser-faire policy on electricity; the Colonial Development and Welfare agenda of
the late colonial period led to the first far-reaching, yet often unsuccessful, state interventions
in electrification; and the government of Tanzania after independence adopted a “post-
colonial model” of state-led and largely donor-financed development, which laid the
foundation for the nationalisation of the sector, the construction of large-scale hydropower
dams and the establishment of a centralised national grid. I carve out the discontinuities and
continuities between each period and the previous one, particularly the material and
institutional legacies that often presented a main barrier for subsequent electrification
processes. These include the relative weak and underfunded colonial states during the British
post-WWII development campaign or the material and discursive legacies left by the period
of state-led development for the market reforms in the 1990s. In this thesis, | will discuss the
implications of these findings for various debates within the historiography of technology in
the non-Western world, colonial history or the history of development; and | will outline

pathways for further research.

Electrification histories of the Global South are timely not only for the academic world. In the
context of a second wave of international finance and market liberalisation in the electric
utility industry since the 1990s, Ghanadan argues, “history is important, because grounded
understandings are needed to reveal the actual terms and relations underlying African energy
reforms.”! At present, many countries in Asia and Africa stand at a crossroads regarding the
future of their energy infrastructures. Considering the “return of ‘high modernism’,” which

some scholars have identified for electricity in Africa, more detailed and balanced historical

31 Ghanadan, “Public Service or Commodity Goods,” 36. For the notion of a second wave of global finance in
the electric utility industry after 1990, see Hausman et. al., Global Electrification, 272-75.
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narratives can present lessons learned and fresh arguments in the ideology-laden political
debates on electricity.*

32 Barnaby Dye, “The Return of ‘high Modernism’? Exploring the Changing Development Paradigm through a
Rwandan Case Study of Dam Construction,” Journal of Eastern African Studies 10 (2016): 303-24.
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Introduction
1) Stories

Among the many small and big stories about the jumbled up timelines of progress in Africa,
the case of electrification is one of the most striking. On the one hand, the continent is the site
of some of the most ambitious mega-engineering projects for power generation worldwide:
DESERTEC, a project for large-scale power generation Sahara desert by means of
concentrated solar plants and its transmission to the consumption centres in Middle East and
North Africa and — most of all Europe — has provoked the comparison with the megalomaniac
Atlantropa project.®® In sub-Saharan Africa, the Southern African Development Community is
pushing the construction of what is to become the world’s largest hydropower project: With a
projected output of 40,000 MW, the Grand Inga hydropower project in the Democratic
Republic of Congo would produce twice the amount of electricity of the Three Gorges dam in
China.®* The project would be a new superlative within a number of large dams all over the

continent.

Yet, usually within eyeshot of these emblems of modernity, the material worlds of household
energy use are largely characterized by an ensemble of seemingly “traditional” technologies:
charcoal stoves, kerosene lamps and candles. Ironically, they are increasingly complemented
by technologies which allow for enjoying some of the amenities of electricity without being
connected to the grid: battery powered power radios, torches and mobile phones or small solar
systems.3 In 2011, more than 120 years after electricity first arrived on the continent, only 14
percent of rural households in Sub-Saharan Africa (excluding South Africa) were connected
to the electric grid. 78 percent relied on solid fuels like firewood for cooking. On a global
scale, indoor air pollution cause causes more premature deaths than Malaria and Tuberculosis.
Even in comparison with other regions of the “Global South” like South Asia, these figures

for Africa are particularly alarming.®®

33 Alexander Gall, “Mediterrane Stromvisionen. Von Atlantropa zu DESERTEC?” in Technology fiction:
technische Visionen und Utopien in der Hochmoderne, ed. Uwe Fraunholz and Anke Woschech (transcript:
Bielefeld 2012).

34 Daniel Wesangula, “From Cape Town to Kinshasa: could the Great Inga dam power half of Africa?” The
Guardian, September 19, 2014, accessed December 30, 2016, http://www.theguardian.com/global-development-
professionals-network/2014/sep/19/south-africa-drc-grand-inga-dam.

3 See van der Straeten, “Eine “afrikanische” Geschichte von Elektrizitit.«

% International Energy Agency, “Energy for All. Financing Access for the Poor. Special early excerpt of the
World Energy Outlook 2011,” Paris 2012, accessed December 30, 2016,
http://www.worldenergyoutlook.org/resources/energydevelopment/accesstoelectricity/
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Obviously, the historical processes of electrification in Africa have led into a splintered and
highly ambiguous state of electricity provision, which can no longer be explained as an
intermediate phase on a universal pathway towards ubiquitous access to grid electricity. For a
historiography of technology which has described electrification processes in terms of
evolutionary models of system growth, tidy timelines of invention and dissemination,
fundamental economic principles of electricity provision and cultural acceptance of electricity

and its penetration of all spheres of life, Africa remains a puzzle.

Its key role for the project of Western modernity has guaranteed electricity a prominent place
in the history of technology and science. Nearly all major works on the emergence and
evolution of electricity grids, however, focus on Europe and the United States, where
electricity was first generated and utilised and gradually became ubiquitous form of energy. In
difference, for historians dedicated to electricity, most of the non-western world has remained
terra incognita, especially the African continent. In 2003 Catherine Coquery-Vidrovitch
lamented that ,,Electricity in Africa has been very little studied. Bibliographical material is
nearly non-existent. Works that treat the history of urban electricity are rare.”%’ In fact, much
of what is known about the electrification of Africa has been written by scholars from

neighbouring disciplines, or can be found only in corporate histories of power utilities.

In their book Hubris and Hybrids, Mikael Hard and Andrew Jamison differentiate between
two ways of telling stories about technology and science, both of which can be found in
accounts of the electrification in Africa:® the first is a kind of romance, a heroic tale of the
supposedly inevitable and triumphant march of electrical power throughout modern African
history, most vividly illustrated by some corporate histories of national utilities written in the
decades after independence. In a book on the history of electricity development in Nigeria, the

engineer Marcel N.A. Manafa in wrote in 1979:

However, on the attainment of Independence (sic!), Nigeria suddenly awakened to the
realisation of its backwardness and like a sleeping giant, strode forward into the era of
light. All hands were on deck to salvage mass relegation to the darkness of the

electrical world. The doors of the electrical world were flung open to an industrial

37 Catherine Coquery-Vidrovitch, “Electricity Networks in Africa: A Comparative Study, or How to Write Social
History from Economic Sources,” in Sources and Methods in African History, ed. Toyin Falola and Christian
Jennings (Rochester, NY: University Rochester Press, 2003), 346.

38 Mikael Hard and Andrew Jamison, Hubris and Hybrids (New York: Routledge, 2005).
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boom and soon, Lagos had to start the campaign of beating the waters back to the

ocean in order to reclaim land for industry.%

This quote signifies a narrative in which electrification appears as a result of a combination of
its imminent technological superiority, the individual efforts of prominent engineers and
managers and the collective struggle for modernisation and progress of colonized and post-
independence societies.*®Although this narrative has been either superseded or simply rejected
by more recent studies in its different assumptions — e.g. the inherent technological superiority
of large-scale generation and centralized networks in terms of efficiency, rationality, and cost-
effectiveness* or the inevitable acceptance of electricity by domestic users* - it has survived
to date not only in the brochures of large utility companies but in also in academic
scholarship, as a recent paper by Suvobrata Sarkar on the electrification of colonial Calcutta

shows.*3

Most of the academic literature on electricity in Africa, however, falls in the second category
of stories, the tragedy. These studies consider the history of electrification through the prism
of today’s insufficiencies, injustices of energy provision in Africa: as a result, historical
accounts are framed in a way, that the underlying narrative leads to the key issue under
investigation. The culprits of these stories vary: colonial rulers, exploiting the resources of
their overseas possessions and segregating infrastructure provision**; authoritarian post-
independence governments, who enforce their brutal modernizing agendas regardless of
environmental and social consequences or market disruptions®; international funding and
development agencies, who finance and implement development projects largely detached

from local conditions and requirements*® or international corporations, such as the South-

3% Marcel N. Azodo Manafa, Electricity Development in Nigeria (1896-1972) (Yaba: Raheem Publishers, 1979).
40 Charles Hayes, Stima: An Informal History of EAP&L (Nairobi: East African Power and Lighting Co., 1983).
41 Bernhard Stier, Staat und Strom: die politische Steuerung des Elektrizitatssystems in Deutschland 1890 —
1950, (Ubstadt-Weiher: Verlag Regionalkultur, 1999); Norbert Gilson, Konzepte von Elektrizitatsversorgung
und Elektrizitatswirtschaft: Zur Entstehung eines neuen Fachgebietes der Technikwissenschaften zwischen 1880
und 1945 (Stuttgart: Verlag fiir Geschichte der Naturwissenschaften und der Technik, 1994).

42 David E. Nye, Consuming Power: A Social History of American Energies (Cambridge, Mass.. MIT Press,
1998); Beate Binder, Elektrifizierung Als Vision. Zur Symbolgeschichte Einer Technik Im Alltag. (TUbingen:
Tubinger Vereinigung fir Volkskunde, 1999).

43 Suvobrata Sarkar. “Domesticating Electric Power: Growth of Industry, Utilities and Research in Colonial
Calcutta,” The Indian Economic & Social History Review 52 (2015); see also an unpublished review of the
article by Animesh Chatterjee, available online, accessed March 20, 2017,
https://idolsofthetheatre.wordpress.com/.

# Moses Chikowero, “Subalternating Currents: Electrification and Power Politics in Bulawayo, Colonial
Zimbabwe, 1894-1939,” Journal of Southern African Studies 33 (2007).

4 E.g. Hussein M. Fahim, Dams, People and Development: The Aswan High Dam Case (Amsterdam: Pergamon,
1981).

6 Heather J. Hoag, “Transplanting the TVA? International Contributions to Postwar River Development in
Tanzania,” Comparative Technology Transfer and Society 4 (2006).
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African minerals-energy complex, who aim at “recolonizing Africa on the power grid”.*’
More comprehensive analyses of how electricity networks have evolved and developed over
time in sub Saharan Africa remain to be written — with the exception of Kate Showers’
overview article of the environmental history of electrification in Africa and some works on
South Africa.*®

In 2005, Hard and Jamison called for “new stories” reflecting the ambivalent character of
technology and science in history.*® For the historiography of electricity, a broad and long-
term investigation of a region of Sub-Saharan Africa might, in fact, tell new stories of the
origins and evolution of electrical infrastructures. Clearly, electrification in Africa does not
conform to the narrative how electricity was negotiated and culturally appropriated in all
strata of society and gradually penetrated all spheres of life. In most parts of the continent,
electricity has not done so until today. Hence, to make sense of the uneven and incomplete
electrification processes in the Global South, it is imperative to critically reflect the concepts
and models which have been derived from the historical experience the industrialized world.

2) Approaches

Evolution

Electrification in Africa, for example, does not fit in neatly into Thomas Hughes’ widely
accepted “overall model of system evolution”, according to which electricity systems go
through the four phases of “invention and development”, “technology transfer”, “system
growth”, and “substantial momentum”.%° When electricity first became commercially
available in most parts of the African continent, it had already been past the first two phases
in Europe or the US. In the “growth phase”, then, the dynamics of the system evolution in
most of Africa differed fundamentally from those Hughes had delineated for the industrial
centres in Europe and US: Hughes’ key argument was that the growth of electricity systems
cannot be explained solely in terms of efficiency, rationality or cost-effectiveness and that the
growth path of the systems under investigation was never linear. To explain this unevenness,

he introduced the metaphor of reverse salient: critical problems which prevented or slowed

47 David A. McDonald, “Electric Capitalism: Conceptualising electricity and capital accumulation in (South)
Africa,” in Electric Capitalism: Recolonising Africa on the Power Grid, ed. David A. McDonald (New York:
Routledge, 2008).

48 Showers, “Electrifying Africa.” The terms “Africa” and “African”, of course, need critical reflection. While
Africa as a geographic entity can be assigned distinct boundaries, the notion of Africa of a cultural space has
been critically discussed. For an overview of the debate see Leonhard Harding, Geschichte Afrikas im 19. und
20. Jahrhundert (Minchen: Oldenbourg 2006).

“SHard and Jamison, Hubris and Hybrids.

%0 Hughes, Networks of Power, 14-15.
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down expansion of a technological system that was otherwise determined to grow under the

given techno-economic conditions.

This latter assumption makes it so difficult to apply Hughes’ interpretative framework to
Africa: For his theory of system growth, Hughes presupposed a social and material
environment that would be able to absorb the generated electricity. For the colonies and the
periphery of the industrial world, where other basic infrastructures, industrial and domestic
customers were largely absent, Ronen Shamir convincingly argued in his history of the
electrification of British-Palestine that “electricity had to discover viable directions of flow
and create from the scratch its sources of demand.” It is for the same reason that many
systems in colonial cities did not acquire substantial momentum, the fourth phase in Hughes
model, which is understood as a process that kicks in when systems have accumulated a
certain mass and start to grow with velocity and in a particular direction. In the colonies,
however, the accumulation of “machines, devices, structures, other physical artefacts”, which
constitute the mass of the system, was a slow and unpredictable process.>? The same was true
for the involvement of organizations and persons with professional skills in electrification.
Hence, for a long time these systems didn’t reach a perceptible and accelerating rate of

growth or velocity.

The systems in many colonies also differed from those in Europe and the US regarding the
factors that determined the direction of their growth. Generally, Hughes differentiated
between young and old systems. Whereas the development of young systems tended to follow
predefined goals, the momentum in old systems provided an inertia of directed motion.>
Hughes acknowledged, however, that contingencies can push the system in new directions. In
his model, these contingencies take the form of “external forces”, for example the impact of
World War | on electric power systems in Europe.>* For systems in most colonial and post-
independence African countries, as I argue here, the distinction between the electricity system
with its internal dynamics and the external factors outside the system boundaries, or the
“context”, is of little use. To understand the pace of scope of electrification in East Africa, the

multitude of “external” factors need to be moved into the centre of the analysis.

1 Ronen Shamir, Current Flow: The Electrification of Palestine (Stanford, California: Stanford University
Press, 2013), 4.

52 Hughes, Networks of Power, 15.

53 Hughes, Networks of Power, ibid.

54 Hughes, Networks of Power, 16.
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The electrification of Tanganyika under British colonial rule in the interwar period illustrates
this well: The public utilities’” management consisted of British and other European
expatriates; key decisions were taken in Nairobi by the board of its parent company, which in
turn was controlled by a group of shareholders in London. The plant and machinery had been
taken over from the former German colonial rulers or was imported from Britain. Consulting
engineers, with professional careers that had led them all over the British Empire provided the
know-how which informed key investment decisions. At the same time, the Colonial Office in
London increasingly attempted to control the electrification process and aligned it with its
own strategic goals. Fragmented markets for electricity in East Africa and the cross-border
flows of rivers and of goods as well as people along transportation networks necessitated
diplomacy, coordination of service provision and electricity trade at a very early stage of the
system growth. This “outside” influence did neither substantially change after independence,
when development banks, organisations and consultants from all over the world replaced
those of the former British colonial rulers, nor in the 1990, when a new wave of foreign

private companies, for example from Malaysia, entered the East African power sector.

In her article on the environmental history of electrification in Africa, Kate Showers therefore
called for a “global history of electrical power in which Europe, North America and Africa
have been intertwined”.>® To date, such a perspective is rare in the history of electricity.
During the period of the world wide “domestication” of electricity provision from the 1940s
onwards, the role of national governments strengthened and the influence of international
private capital declined.>® It might be for this reason that most historical studies are either
national electrification histories or (often comparative) studies of regions or cities. Only
recently, the resurgence of international finance in electricity has encouraged research into the
global interconnections and interdependencies in historical electrification processes. In a
comprehensive volume from 2008 titled “Global Electrification”, William J Hausman et. al.
present a wealth of empirical material delineating the interplay of multi-national enterprise

and international finance in the globalisation of electrical light and power.%’

Yet, former colonies in Africa and Asia do not feature prominently in the volume and sub-
Saharan Africa is only mentioned in passing. Apart from general data on international

investments, corporate ownership and governance, little is known about the nature of the

% Showers, “Electrifying Africa,” 193.

% William J. Hausman, foreword to Global Electrification: Multinational Enterprise and International Finance
in the History of Light and Power, 1878-2007, eds. William J. Hausman et. al., (New York: Cambridge
University Press, 2008), xviii. See also chapter 6 of the volume.

5" Hausman et. al., Global Electrification.
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global connections associated with electricity provision. For the project of a truly global
history analysing “the circulation and exchange of things, people, ideas and institutions”, as
Sebastian Conrad put it, historiography of electricity yet has relatively little to offer.%
Fortunately, a number of recent case studies on the electrification of former colonies, for
example Chikowero’s study on colonial Zimbabwe, Shamir’s work on British mandated
Palestine and Kale’s research on India, allows for first comparisons and for the identification
of cross-Empire links which connect the different electrification histories.®® This thesis, in
short, is a first step towards a global history perspective of the electrification of East Africa.

Methodological approach

The methodological challenge of this endeavour is, first, to reconsider the boundaries between
the system and its “context” and, second, to adopt a perspective that makes the analysis on the
local and the global level commensurable with each other. Taking up Latour’s imagery of a
“flattened topography”, Ronen Shamir proposes to regard electrification as an outcome of a
network of connections of different types.®® These can be labelled, for example, “ideological”,

29 ¢ 1’9 (13
5

“imperial”, “diplomatic”, “persona 181

administrative” as well as “financial” or “technica
This categorisation, of course, is heuristic. What is of interest here are not only the
connections themselves but the way they are interdependent and how they induce and
influence each other over time. In this study, | have tried to trace these connections through an
actor network that might span from a hydropower project in Malaya to the Tanganyikan
colonial administration and reaches down to the financial and legal relationships between
local utilities and their customers in the colony. | argue that this approach can often better
explain the pace and scope of the growth of electricity systems in sub-Saharan Africa than an
evolutionary model. This is not to say that internal system dynamics are irrelevant, but the
systems’ components appear as connections and nodes in a larger network of relationships.
The perspective furthermore allows for unpacking the abstract notion of a context. Instead of

focussing on anonymous external macro “forces” that impact on the system, it zeroes in on

the particular actions and movements that connect the sites of the big and the small. “If

%8 Sebastian Conrad, What Is Global History? (Princeton: Princeton University Press, 2016), 5.

% Chikowero, “Subalternating Currents;” Ronen Shamir, “Electricity and Empire in 1920s Palestine under
British Rule,” NTM Zeitschrift fiir Geschichte der Wissenschaften, Technik und Medizin 24 (2016); Shamir,
Current Flow; Sunila S. Kale, Electrifying India: Regional Political Economies of Development (Stanford,
California: Stanford University Press, 2014); Sunila S. Kale, “Structures of Power: Electrification in Colonial
India,” Comparative Studies of South Asia, Africa and the Middle East 34 (2015).

6 Bruno Latour, Reassembling the Social: An Introduction to Actor-Network-Theory, (Oxford: Oxford
University Press, 2005), 154; Shamir, Current Flow, 7.

81 Shamir, Current Flow.
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context matters,” Shamir argues, “let it make itself present in and through these

movements”.%?

| write this account as an historian of technology. My key interest is to explore new and well-
founded narratives of electrification in Africa and not to postulate any general theory about
the formation and evolution of electric power systems. This approach pays tribute to the
notion that the Actor-Network-Theory, which inspires this approach, is not an actual theory in
a fundamental sense but a descriptive “toolbox, perhaps best captured as ‘sensibility’.”®® In
fact, this “sensibility” changes the way the stories are told — for example regarding the
question of periodisation. In my account, phases of relative stability of relationships alternate
with transition periods, during which a key set of connections was destabilised or
reconfigured. These shifts often did not correspond with those in the political history of the
country. A focus on specific types of relationships often reveals surprising continuities, like
the personal networks of British consultants and managers before and after the independence

of Tanzania.

Secondly, this sensibility implies openness for all different kinds of connections, not
privileging a priori some types of connections and directions of action over others. My case
study on Owen Falls for example shows that electrification, the assembly of a material grid,
cannot be regarded only as an outcome of existing political or economic factors; rather it itself
had far-reaching repercussions as it induced and reconfigured a set of material and non-
material — administrative, economic, cultural — connections. "Do Artifacts Have Politics?",
Langdon Winner asked in his classic essay in 1980. In the essay, he refers to artefacts that
correlate with particular kinds of political relationships and can therefore be regarded as
inherently political artefacts.% The way the inherently techno-economic rationale of the Owen
Falls grids shaped the course of events suggests going one step further even. Along with
Shamir’s work on Palestine, I argue that the grid had a social life of its own, it “made

politics”.%®

Flows of ideas
Yet, | have structured my accounts along a particular order of different types of connections.

The first set of relationships | will examine are those which are induced on a discursive level.

62 Shamir, Current Flow, 7.

83 Shamir, Current Flow, 10; John Law, Actor-Network Theory and Material Semiotics,” in The New Blackwell
Companion to Social Theory, ed. Bryan Turner (Oxford: Wiley-Blackwell, 2008), 142.

6 Langdon Winner, “Do Artifacts Have Politics? > Daedalus 109 (1980).

8 Shamir, Current Flow.
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They might be termed “ideological” or “cultural” and they are decisive for the circulation and
acceptance of ideas about electrification. Inspired by a more general “cultural turn” in
historiography, research on the history of electricity has directed its attention towards these
non-technical and non-economic aspects of electricity 20 years ago. Going beyond the widely
accepted role of social networks in the creation of technical infrastructures, recent works have
looked at electrification at the level of symbols and language.®® The title of a much debated
study on the electrification of Switzerland by David Gugerli from 1996 is telling:
“Redestrome” alludes to the German term for electricity, “Strom”, and might be roughly
translated as “flows of speech”. In his book, he analyses electro-technical and economic
discourses and examines their role for streamlining perceptions of electrification, thus making
them the determining factor in the process.®” Gugerli dismisses all structuralist narratives. The
electrification of Switzerland, he claims, was not at all determined by the country’s
hydropower potential and the absence of coal, its highly-developed capital market, the skills
of its engineers or the audacity of its entrepreneurs. Rather, it was essentially a result of

societal communication about potentials, needs and consequences of electricity.%

The decisive role of shared terms and concepts in shaping electricity infrastructures is also the
key argument in Norbert Gilson’s extensive study on the emergence of
“Elektrizitatswirtschaftslehre”, an autonomous and influential field of study in Germany
dealing with the economics of power systems. Gilson argued that the development of
concepts for the economic analysis of electricity supply was closely interlinked with the
factual construction of a centralised supply via superpower stations (GroRkraftversorgung).5®
Economic analyses were anchored in the instruction of electrical engineers and a powerful
pressure group made up of political institutions, large-scale electro-industry and financial
capital had their share in establishing a “dogma of the economic superiority” of the
centralised power model in academia.’® It was this supposedly objective category of technical-
economic rationality that made contemporary planners and politicians believe that centralised

generation was an inherent necessity for efficient electricity systems.

% For an overview of Germany see Bernhard Stier, “Die neue Elektrizitatsgeschichte zwischen kulturhistorischer
Erweiterung und kommunikationspolitischer Instrumentalisierung. Anmerkungen zum Forschungsstand am Ende
des langen 20. Jahrhunderts der Elektrizitdt,” Vierteljahrschrift fur Sozial- und Wirtschaftsgeschichte 87 (2000);
Binder, Elektrifizierung als Vision; Nye, Consuming Power; Graeme Gooday, Domesticating Electricity:
Technology, Uncertainty and Gender, 1880 — 1914 (London: Pickering & Chatto, 2008).

57 David Gugerli, Redestrome: Zur Elektrifizierung der Schweiz 1880-1914 (Zirich: Chronos, 1996).

88 For criticism on Gugerli see Stier, “Die neue Elektrizitéitsgeschichte,” 479-81.

8 Gilson, Konzepte von Elektrizitatsversorgung. ,,Elektrizitdtswirtschaftslehre" can be translated as the “course
of study dealing with the business economics of electricity-producing plants.”

0 Ibid., 150.
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Not only has the importance of discourses and narratives received more attention in the more
recent historical analysis of electricity. Social scientists dedicated to economic and
infrastructure transition processes have also increasingly turned to collective processes of
speaking about and assigning meaning to certain parts of reality since “[a]t the broadest, most
‘macro’ level, institutional projects are complex amalgams of past trajectories and current

aims and aspirations”’!, as Shove et al. remind us.

As a first step, | will therefore look into discourses on electricity supply in the colonies or — as
they were later called — the “developing countries” in East Africa and the shared narratives
these discourses produced. | will follow the communicative networks through which ideas,
concepts and terms associated with electricity travelled and I will investigate how ideas about
electricity interacted with or became part of other concepts, like imperialism or — most
notably — concepts of “development”. In his recent book on Framing African Development,
Kjell Havnevik, who has extensively studied the history of development projects in Tanzania,
writes that “the concepts that are used to understand and define the world in general and
Africa in particular are not economic and political processes and events; they are also largely
framing these very same processes.”’?> As will be shown, in the course of the twentieth
century, electricity gradually became a key element in political narratives of development and
related concepts of industrialisation, modernisation and economic growth, which were
devised outside Africa. These shared narratives can be traced by analysing the use of specific
terms, references or quotations in letters, reports, conferences and meeting minutes or journal
articles. They were an important catalyst for turning ideas and ambitions related to

electrification into performative speech acts which induced a set of new connections.”

Flows of people and money

For “flows of speech” to turn into flows of electrons through a grid of copper wires, however,
they must bring together several key actors — government officials, investors, entrepreneurs,
engineers, expert advisors — and mobilise the resources needed for the assembly of grids,
above all capital and knowledge. The next step of the analysis therefore follows the

trajectories of people, knowledge and money circulating through the multi-layered networks

"l Elizabeth Shove, “Putting Practice into Policy: Reconfiguring Questions of Consumption and Climate
Change,” Contemporary Social Science 9 (2014): 157; see also Urhammer and Repke, “Macroeconomic
Narratives,” 64.

72 Kjell J. Havnevik, Framing African Development. Challenging Concepts (Leiden: Koninklijke Brill NV,
2015), abstract.

3.0On the “performative turn” in social sciences see for example: Michel Callon, “What Does It Mean to Say
That Economics Is Performative?” in Do Economists Make Markets? On the Performativity of Economics, ed.
Donald A MacKenzie et. al. (Princeton: Princeton University Press, 2007).
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within and across empires and the post-colonial world.” This endeavour includes, first,
delineating the network of people concerned with electricity during these periods. This
approach is not new in the history of electricity. In their historical analysis of the American
electrical industry Mark Granovetter and Patrick McGuire focus on “identifiable social
networks” and arrive at the conclusion that these networks determined the development of the
industry much more than any inherent technical or economic rationale.” For electricity

systems in Tanzania, Rebecca Ghanadan emphasized:

Although, in immediate terms, services are managed by national utilities, regulators,
and energy ministries, through finance (and reforms), energy is also situated in even
more narrow and elite negotiations among a small subset of government officials,
donors, private investors, and international consultants, who control and manage many

of the most sensitive aspects of infrastructure development.”

In my analysis, | therefore concentrate on a relatively small group of key actors, their
international biographies and careers, their travels and encounters as well as their personal
and professional networks. This limitation should not be confused with earlier ways of writing
the history of technology as a story of a few “heroic” inventors and entrepreneurs. Rather, it
gives credit to the fact that the key decisions were (and are) made by a very small elite, which

adds another element of contingency to the process.

The movement of and communication between these individuals can be traced by looking at a
set of documents that flowed through the circuits of colonial administration, corporate
management or development aid. They flowed in the form of personal and official letters,
telegrams, hand-delivered notes and drafts or dispatches, which often came with more
comprehensive documents attached, such as reports, memoranda, meeting minutes, requests
or other textual forms. These sources provide insights into how ideas, plans and future visions
of electricity supply mobilised monetary resources by attracting private investors or
channelling funds from governments or development banks into electrification projects and,
thus, inducing or reconfiguring sets of financial relations. They also show how electrification

became enmeshed in a network of diplomatic relations both within the British Empire and

4 For networked conceptions of Empire, see David Lambert and Alan Lester, Colonial Lives across the British
Empire: Imperial Careering in the Long Nineteenth Century (Cambridge, UK, and New York: Cambridge
University Press, 2006); Tony Ballantyne and Antoinette M Burton, Empires and the Reach of the Global, 1870-
1945 (Cambridge, Massachusetts: Harvard University Press, 2012); James Beattie et al., Eco-Cultural Networks
and the British Empire: New Views on Environmental History (London: Bloomsbury Academic 2015).

> Mark Granovetter and Patrick McGuire, “The Making of an Industry: Electricity in the United States,” The
Sociological Review 46 (1998): 148.

76 Ghanadan, “Public Service or Commodity Goods,” 41.
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between post-independence Tanzania and the multitude of countries taking interest in the
young nation. Hence, a variety of discourses, power relations and social interactions within a

complex actor network have materialised in the electricity infrastructures in East Africa.

Flows of electrons: Materialities, lock-ins and repercussions.

Yet, looking at physical infrastructures only in terms of their social constructions misses out
on a vital aspect of the interactions between the different types of connections. The pace and
scope of electrification in East Africa, as | will show, cannot solely be explained by the
political or economic agenda of individuals, companies or institutions but was also
determined by environmental conditions as well as the inherent techno-economic rationale of
electricity systems. The construction and management of energy infrastructures, for example,
was also essentially determined by the specific requirements of the energy sources used. The
materiality of different sources and forms of energy exerts its own effects on the temporality
and spatiality of these processes. In his anthropological study of “time, ethics and electricity
in post-socialist Tanzania” Michael Degani illustrates this with a comparison between oil and
hydropower as energy sources for electricity generation. “Oil”, he writes, “runs fast and hot.
A highly concentrated source of energy, it can be transported swiftly and in large volumes, a
testament to the fast capitalism and global supply chains in which human condition is now

suspended. ... But oil’s fluid materiality makes for slippery politics.”’’

Hydropower, in contrast, requires more foresight in its management, especially in the wet and
dry season ecology that is central to East Africa. It must be addressed by countercyclical
infrastructures, including reservoir storage and spinning reserve capacity.’® The construction
of hydropower dams, one could add, does not only require large amounts of capital and long-
term planning horizons but, from a certain point onwards, it is also pre-configured by
environmental conditions. Once the site for a hydropower plant is selected, its specific
geology and topography define the dimensions of the dam — and therefore, to a certain extent,
the layout and size of the transmission and distribution grids, which constitute the technical

link between the generation plant and the users of electricity.

This differentiation is of great relevance in East Africa where, after World War 11, a transition
from distributed electricity generation in small-scale thermal power plants to large-scale,

centralised hydropower generation started — all at once in Uganda and gradually in Kenya and

" Michael Degani, “Emergency Power: Time, Ethics, and Electricity in Postsocialist Tanzania,” in Cultures of
Energy Power, Practices, Technologies, ed. Sarah Strauss et. al. (Walnut Creek, California: Left Coast Press,
2013), 184.

8 Ibid.
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Tanganyika. In my thesis, | consider the repercussions of this material transition for the set of
other connections in the actor network associated with electricity provision. For this purpose,
| reconstructed the technical and economic characteristics of electricity infrastructures in East
Africa at different points in time with the help of technical reports, maps, schemes, yearly
reports of utilities or contemporary academic literature.

In the absence of large loads, Shamir argued, the grid had to find a direction.”® The example
of the Owen Falls dam in Uganda presented in part two of this thesis illustrates this direction
of movement well. Due to the over-dimensioned scheme of the dam, outlets for the large
amounts of electricity produced at the dam site had to be found through an assembly of poles,
wires, transformers and meters. This involved customer contracts and sales staff and entailed
a set of new connections which transcended racial, national and ideological borders. It
resulted, for example, in electrification programs for Africans who had previously been ruled
out as electricity customers or in the export of electricity though a long-distance transmission
line to Kenya, undermining the original plans to industrialise Uganda by means of cheap

electricity.

Through the obduracy of physical structures, the social and environmental injustices
perpetuated through them persist through phases of social change.® The materialities of
infrastructure “(re-)emerge then in the political negotiations thereby necessitated, more than
in the physical process of deploying networks and services”, Colin McFarlane and Jonathan
Rutherford write, “From this perspective, engineering ... and sanitation ‘solutions’

immediately and inherently mobilize conflictual political ideals, ideologies and relations.”8!
My long-term historical analysis of electricity infrastructures in East Africa offers the chance
to trace this interplay between infrastructures as materialisations of social processes and their

re-emergence in public discourses over time.

A note on archival sources

To understand the scope and limitations of this study, it is imperative to reflect on the archival
sources that form the empirical base for my analysis. For this reason, | provide a detailed
account of the written (and to a small extent oral) sources | have used and of the places where

they can be found. To a great degree, this dissertation project was explorative. Thus, | hope to

79 Shamir, Current Flow, 4. See also, Hughes, Networks of Power, 15.

8 See, e.g., Jochen Monstadt, ,,GroBtechnische Systeme der Infrastrukturversorgung: Ubergreifende Merkmale
und rdumlicher Wandel,* in Wandel der Stromversorgung und raumliche Politik, ed. Dieter Gust (Hannover:
Verlag der Akademie fiir Raumforschung und Landesplanung, 2007).

81 Colin McFarlane and Jonathan Rutherford, “Political Infrastructures: Governing and Experiencing the Fabric
of the City,” International Journal of Urban and Regional Research 32 (2008), 370.
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encourage and facilitate further research on the history of (electrical) infrastructures in Africa
by helping scholars to navigate around dead ends and by pointing out promising avenues for

further investigation which I was not able to pursue within the framework of my thesis.

When | started my dissertation project | had a vague idea of the challenges of doing archival
research in East Africa in general and on electricity in particular.8? Yet, my three visits to
Tanzania and Kenya in 2012, 2014 and 2016, which added up to a total of about five months
spent in the region, were full of surprises. Archival work in Tanzania is unpredictable and
laborious in a very physical sense; it can be at times frustrating but at times also very

rewarding.

My research at the Tanzanian national electricity utility, TANESCO, illustrates this well.
There is a library room in the company’s headquarters at Ubungo in Dar es Salaam which
contains a handful of shelves full of project documents, none of which is dated earlier that the
1980s. A larger stock of documents is stored in containers in the yard of the company’s
premises, together with old machinery and furniture.®® Getting the boxes with documents out
took me the resolute help of two ladies from TANESCO staff. Yet, to my disappointment |
discovered that, again, few of the documents date back to before 1980. After several
conversations with long-serving TANESCO managers, it seems certain that all earlier
documents were disposed of or got lost, when the company moved from its old headquarters

in Kurasini to the current one in 2000.

The Ministry of Energy and Minerals (MEM) is a dead end for any archival research. When,
after countless requests, | finally got access to their “archive”, it turned out to be an unused
meeting room containing a few binders from the last 5-10 years and personal books of a
former permanent secretary. Considering that the ministry employs paid archivists, this came
as a surprise to me. There appears to have been no organised transfer of documents from the

MEM to other archives, such as the national archive.

The Tanzania National Archives (TNA) in Dar es Salaam contain a few records from German
colonial times (pre-1916/17) and British records (pre-1962) related to electricity provision. 84

They include, for example, correspondences from the public works department or the

8 See, e.g., the respective section in May-Britt Ohman, “Taming Exotic Beauties: Swedish Hydropower
Constructions in Tanzania in the Era of Development Assistance, 1960s — 1990s” (PhD diss., Royal Institute of
Technology, 2007), 200.

8 TANESCO staff was unable to find the key for these containers. We broke the lock and replaced it with a new
one to which I have a set of keys.

8 The abbreviation TNA is commonly used for the National Archive in Britain. In this thesis, however, | have
given precedence to the Tanganyika archives.
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provincial and district commissioners. It turned out, however, that many of the most
promising records were either lost or inaccessible for other reasons.® | was unable to find any
relevant records from the administration of post-independence Tanzania at the TNA. A
research at the East Africana section of the University of Dar es Salaam Library (UDSL)
produced much more relevant material, including contemporary academic literature and
reports, Hansards of parliamentary debates, yearbooks of the power utility, newspaper
articles, many of which date back to the colonial period. The small but very well kept archive
of the Rufiji Basin Development Authority (RUBADA) contains a wealth of reports and
studies associated with the planning and implementation of hydropower generation and river
basin development projects in Tanzania since the 1970s.

| also conducted archival research in Nairobi, from where EAP&L directly or through its
subsidiaries controlled the electricity supply in Kenya, in Tanganyika (for a shorter time) and
in Uganda (for one decade under colonial rule). The Kenyan National Archives (KNA) are
much better organised than the Tanzania ones. A search in the library’s computer database
produces several files from the British colonial administration on electricity. For any further
research on the electrification of Kenya, there is possibly relevant archival material available
at one of the three successor companies of EAP&L, especially Kenya Power.8 A corporate
history of EAP&L, the book “Stima” by Charles Hayes from 1983, is by far the most
comprehensive and detailed historical work on electricity in East Africa. Although he does
not explicitly elaborate on his sources, Hayes “informal” history of the company is obviously
based on personal interviews with EAP&L staff and a considerable body of internal
documents.®” Although not a primary source in the strict sense, | made extensive use of Hayes
account for my own analysis — of course with the necessary caution and source criticism

towards corporate histories.

A large bulk of my archival sources, however, is taken from archives outside East Africa. The
great wealth of relevant and easily accessible records make the British National Archives in
Kew, London, (here: BNA) a prime address for any research on the electrification of the

British Empire. | returned from three visits to London with a total of 8,000 photographs of

8 Doing research in the Tanzania National Archives can be tedious for various reasons. Ironically, my research
on electricity was regularly interrupted by power cuts, which made it impossible for the archive’s staff to work in
the electrically-lit rooms where the files are stored. Generally, most of the staff at the TNA consists of university
students with little training on the workings and structure of the archive.

8 The other two are Kenya Electricity Generating Company (KenGen) and Kenya Electricity Transmission
Company (KETRACO).

87 Hayes, Stima. A copy can be found in the Kenyan National Archives, Nairobi, and the Bodleian Library at
Oxford University.
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archival files, most of them containing correspondence of the Colonial Office on the
electrification and economic development of the three British East African colonies.
Complementary to this material, the Bodleian library at Oxford, keeps many relevant
collections, for example private correspondence of colonial administrators, advisors and
engineers. Though not being able to conduct research in its physical archive in Washington, |

made use of the World Bank’s extensive online archive.%

In addition to the written sources, | conducted a few personal interviews with TANESCO
staff, former staff, including former TANESCO CEO, and the former and current head of the
research department. These interviews helped me learn about the perspective on the
electrification of Tanzania during the last 35-40 years from within the state utility and a range

of valuable — although anecdotal — insights.
3) Literature review and discussion

Unsurprisingly, a study of the evolution of electric power systems, which spans about seven
decades, relates to several supposedly unrelated objects of study: the sisal industry of
Tanganyika, electrical engineering in Britain, hydropower projects in Malaysia, India or
Canada, housing schemes for African civil servants in Kenya, African nationalism, and
development economics — all of which are usually treated in separate fields of study or even
disciplines. Hence, when following the different types of connections associated with
electrification in East Africa, my account touches upon several theoretical debates at the
intersections of history of technology, economic history, imperial history, history of
development. They can be summarised under three major questions that run through this
thesis: 1) What role did electrification play in the project of global imperialism? 2) How did
electrification interrelate with the rise, fall, and resurrection of global capitalism and
multinational enterprise in the electric utility industry? 3) What links can be traced between
global electrification and the career of the concept of “development”? In the following
section, | will introduce the relevant theoretical debates and discuss what contribution this

thesis can make to these debates.
Situating electricity in the “Tools of Empire” debate

Like most industrial technologies, electricity arrived on the African continent during the
imperial age of the nineteenth and twentieth centuries. To a certain extent, it can safely be

assumed that electricity supply reflected and reproduced the “unequitable and (...) very

88 Accessed March 26, 2017, https://archivesholdings.worldbank.org/.
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hierarchical relationship between a metropole and a periphery”, which, according to political
historian Ronald G. Suny, constitutes an empire.® This relationship may be termed “colonial”
insofar as it entails a set of actions and relations that serve metropolitan interests above all:
the extraction of resources, the assignment of ethnic identity and cultural attributes, and the
concentration of political power. My analysis of the electrification of East Africa therefore
adds to a larger debate on the interaction of infrastructures and colonial rule.*

Until a decade ago, the master narrative for this debate was Daniel Headrick’s The Tools of
Empire from 1981. With broad brush strokes, Headrick had painted a picture of technology as
an instrument for advancing the colonial project of exploitation and subordination of non-
European peoples and environments. His key thesis was that industrial technologies such as
steamboats, machine guns, transport and telecommunications networks provided fresh means
to a “new imperialism” for (cost-) effective expansion and consequently influenced the
timing, location and nature of imperialism.®® In The Tentacles of Progress from 1988,
Headrick developed his argument further, linking it to the debate on the causes of
underdevelopment in Africa and Asia. He explains the latter by the fact that the massive
geographical relocation of European equipment, techniques, and experts to the colonies had
not been accompanied by the necessary transfer of skills and culture associated with the

respective technologies.®?

This debate on the technological preconditions of imperial power politics on a material level
has been complemented by studies looking into the role of technology and science in the
“cultural constructions of difference relating to ethnicity, gender, intellect, and organizational
capacity”, which form the ideological foundation of imperialism.>® One of the central works
on this topic is Michael Adas’ Machines as the Measure of Men: Science, Technology, and
Ideologies of Western Dominance.®* His key argument is that those involved in the colonial
project came to view scientific thought and technological achievements not only as the key

attributes of European — and hence their own — superiority but also as the most meaningful

8 Ronald Grigor Suny and Terry Martin, A State of Nations: Empire and Nation-Making in the Age of Lenin and
Stalin (Oxford: Oxford University Press, 2001), 29.

% For an overview, see van der Straeten and Hasendhrl, “Connecting the Empire.”

°1 Daniel R. Headrick, The Tools of Empire: Technology and European Imperialism in the Nineteenth Century
(New York et. al.: Oxford University Press, 1981).

92 Daniel R. Headrick, The Tentacles of Progress: Technology Transfer in the Age of Imperialism, 1850-1940
(Delhi: Oxford University Press, 1988).

9 Suny and Martin, A State of Nations, 1; George Steinmetz, The Devil’s Handwriting: Precoloniality and the
German Colonial State in Qingdao, Samoa, and Southwest Africa (Chicago: University of Chicago Press, 2008).
% Michael Adas, Machines as the Measure of Men: Science, Technology, and Ideologies of Western Dominance.
New York et. al.: Cornell University Press, 1990).
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measures by which non-Western societies might be evaluated, classified and ranked. In this
ideological construction Adas sees the root for modernisation theory’s claim that Western
ideas on rationalising production, management and application of modern technologies will

bring economic development to “third world” countries.

What role, then, does electricity play in this narrative of modern technology as an instrument
of epistemological and physical subjugation of non-European people? For an analysis of
electricity within colonial settings, it is important to understand that the collective process of
assigning meaning to electricity first took place in Europe and the US before it was
transferred to the non-Western world. At the time, when the first generators were installed in
German East Africa, the energetic thinking that shaped the electricity systems in the German
Reich reflected the rationality that progressive intellectuals and critics saw as an integral part
of Western capitalist societies.®® A study of colonial electrification therefore needs to take into
account planners', engineers' and users' perceptions of electricity’s symbolic meanings and the

discourses in industrial Europe and North America that produced them.

Fortunately, these aspects have received much attention in historical research on electricity in
the last two decades. In her study of discourses and interpretative contexts of electricity in
Germany from 1880 to 1930, Barbara Binder concludes that the equation of electricity with
progressiveness and modernity formed a consistent societal image.*® These symbols paved the
way for the entry of electricity and electrical appliances into the everyday life of users. In a
recent study, Greame Gooday describes the huge efforts of companies and proponents of
electricity to demonstrate that electricity could be “domesticated”, hence used in the
household without insecurities or aesthetic concerns. According to Gooday, it was only this
deliberate production of electricity’s image in the media that rendered it an alternative to the

long-established technology of gas lighting.®’

Being so closely associated with Western modernity, electricity came to signify the latter term
along the binary concepts of primitive/civilized, tribal/Western, traditional/modern and pre-
capitalist/capitalist, which structured the thinking of many Europeans about the colonial
“other”.%® It doesn’t come as a surprise that colonial identity politics has become the lens

through which most of the few existing studies look at urban electrification processes in the

% Stier, Staat und Strom, 49.

% Binder, Elektrifizierung als Vision, 25-26.

% Gooday, Domesticating Electricity, 17; Goodays study also criticises the perspective of earlier studies in
which the demand for electricity is assumed as given, for example, Hughes, Networks of Power.

% See also Andrew Byerley, Becoming Jinja: The Production of Space and Making of Place in an African
Industrial Town (Stockholm: Almgvist & Wiksell International, 2005), 201.
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former African colonies. In his work on the electrification of Bulawayo in colonial Zimbabwe
(South Rhodesia) between 1894 and 1939 Moses Chikowero shows how the town council
deliberately promoted household electrification along racial lines serving only the European
settler community, while at the same time discouraging the African population from using it.%

Modern colonial states, as George Steinmetz writes, “were permeated by the assumption of an
unbridgeable difference between themselves and their subjects and of the ineradicable
inferiority of the colonized”.1% At night times, electric lighting was not only the most visible
marker of this “rule of difference”. It was also used in a much more direct way to control and
police the underprivileged by means of “safety” lighting and electric fencing of African
neighbourhoods suspected of political agitation.’°* The study of electricity grids in colonial
cities therefore adds to a larger debate on the co-evolution of colonial cities and technical
infrastructures, with contributions from historians'%2, urban geographers!® as well as scholars
from land management and urban planning.®* All of these works emphasise the role of large

technological systems in accentuating and (re)producing racial segregation of colonial cities.

My case studies on the electrification of urban areas in East Africa provide further empirical
material to support this general claim. By delineating zones with different building
regulations, colonial administrators in cities like Dar es Salaam and Nairobi not only created
factual segregation but also predetermined connectivity to infrastructures, which in turn
depended on property rights, stable tenure conditions and building standards. These
fragmented patterns of provision are still visible today in the urban geographies of these cities.
Yet, as | will also show, the picture in most East African cities is more complex than, for
example, in colonial Bulawayo.?®® The competition and resentment between the European

political elite and the Asian, mostly Indian, merchant class is another important dimension. In

9 Chikowero, “Subalternating Currents.”

100 Steinmetz, Devil’s Handwriting, 36. For an overview of the debate, see Patrick Hege, “The German variation.
A sketch of colonial Stadtebau in Africa, 1884-1919,” in Urban Planning in Sub-Saharan Africa. Colonial and
Postcolonial Planning Cultures, ed. Carlos Nunes Silva (New York: Routledge, 2015).
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102 Michael Mann, “Delhi’s Belly: On the Management of Water, Sewage and Excreta in a Changing Urban
Environment during the Nineteenth Century,” Studies in History 23 (2007).
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Colonial Bombay,” International Journal of Urban and Regional Research 32 (2008). Matthew Gandy,
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my analysis, | do not only look at the connectivity of users to the material grid, but also at
access to a much wider set of connections: these include access to knowledge, education and
technical training, to the management and shareholding of electric utilities as well as to the
political arenas where electricity supply was regulated.

Beyond the debate on large technical infrastructures as “Tools of Empire” for conquest and
penetration and their role for the socio-cultural division of colonial spaces, more scholars have
recently turned their attention to the question of how infrastructures served the political and
economic integration of colonial spaces. “Technology”, as historian Gyan Prakash put it,
“was not only the instrument but also the substance of state power”.2% In his book on science
and the imagination of modern India, he called attention “to the structures in which the lives
of peoples are enmeshed”. By means of various technologies, such as railroads, mining,
irrigation, hydroelectric projects or telecommunications, colonial governments created a grid,
“a coherent strategy of power and identity, underpinned by an ideology of modernity that is
legitimated in the last instance by science.”'%” In this grid, electricity deserves particular
attention, as Srinivasa Rao and John Lourdusamy argued in their study on the electrification

of Madras Presidency, because it “served as motive power to the technology grid itself.”1%

The increasing interest in the topic of human-spatial relations, the “spatial turn” in political
science and history around the turn of the millennium, has given new impetus to this debate.
Manu Goswami’s study of the foundations of colonial rule in India outlines how new
technologies of infrastructure, communications, and irrigation transformed the “geographical
space of colonial India into an internal component of the imperial economy.”'% Frank Meiton
applied this concept of the British Empire as a “scale-making project” in his recent article on
the electrification of British Palestine. He shows that the Mandate’s first large electric grid
“was central to the making of modern Palestine as a precisely defined geographical-political
entity.”*1% The question of the relationship between electrification and state territoriality is
equally relevant for East Africa today, as studies from neighbouring disciplines on more

recent processes of electrification in the region suggest. Ivan Cuesta’s comparative analysis of

106 Gyan Prakash, Another Reason: Science and the Imagination of Modern India (Princeton, N.J.: Princeton
University Press, 1999), 160.

107 prakash, Another Reason, 3.

108 Srinivasa Rao and John Lourdusamy, “Colonialism and the Development of Electricity. The Case of Madras
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109 Manu Goswami: Producing India: From Colonial Economy to National Space (Chicago: University of
Chicago Press, 2004), 49.

110 Fredrik Meiton, “The Radiance of the Jewish National Home: Technocapitalism, Electrification, and the
Making of Modern Palestine”, Comparative Studies in Society and History 57 (2015), 97.
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electrification in Northern Ghana and Southern Tanzania as well as Tanja Winther’s
ethnography on the impacts of electricity in rural Zanzibar both offer inspiring insights into
this question. Electricity provision, as they show, is widely used by governments to penetrate
spaces on all levels and exert power "at a distance” in remote rural areas or to access private

spaces. !t

Did the same apply to the colonial state? What was the importance and function of electricity
provision for colonial rule in East Africa? In fact, the large-scale hydropower projects in
Africa built in the 1950s and 1960s — not least to showcase the benefits of colonial rule —
should not obscure the fact that electricity provision generally ranked low on the colonial
administration's priority list. In most of sub-Saharan Africa, except for South Africa, systems
of substantial size and scale appeared only after World War 11, financed by sums of capital
which were modest in comparison to those put into railroads and irrigation works.'*? The
British doctrine of indirect rule and financial self-sufficiency of the colonies did not provide
for the investment of large amounts of metropolitan funds into electricity projects. Heather
Hoag, who dedicated a chapter of her book on African rivers to the electrification of British
colonies, found that the Colonial Office and the governments in the colonies initially adopted

a laisser-faire approach regarding electrification, granting concessions to private utilities.**?

The networked approach | have adopted in this study helps to further unpack the broad and
unspecific “tools of empire”-metaphor. Unsurprisingly, many of the connections under
investigation were ‘“colonial” in nature and entailed the extraction of resources, the
assignment of cultural attributes, or the creation and exploitation of power asymmetries for
the benefit of individuals or groups on the side of the “colonisers”. Yet, my analysis of
electricity rejects the understanding of “technology transfer” from the colonial metropolitan to
the periphery as a directed collective action, organised and controlled by the colonial state.
Following David Arnold’s suggestion to replace diffusionist ideas of a one-directional, top-
down “transfer” or “dissemination” with metaphors like “travelling”, “flowing”, “circulating”

to describe the global movement of technologies, it becomes clear that the agency of the state

needs to be reconsidered.!'* In fact, my analysis of the British Empire shows that the
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metropolitan state was often unable to manage and regulate the electrification of its colonies.
These efforts were frequently undermined by individuals and groups outside the realm of
colonial administration — ironically often British companies — who made use of the increasing

global mobility of knowledge, capital and people.
Electricity, (global) capitalism and the state

The second major thread running through this dissertation is the interplay between
electrification in East Africa, the formation of global capitalist networks and the rise and
decline of international private investment in electricity supply. Within the British Empire, as
elsewhere, capital and infrastructure, of course, share a much longer history than that.
Colonial joint-stock companies, like the British East India Company, had already channelled
the flow of money into the building of long-distance trading networks and overseas
settlements. During the nineteenth century, this corporate form was adapted to the financing
needs of new infrastructure technologies like railways, large ship canals or sanitary systems.
“Modern infrastructure”, as Timothy Mitchell concludes, “gave birth to corporate power and
modern banking, which grew by selling shares, not just in commercial ventures or the
ownership of a physical apparatus, but in the future flow of income that this long-lived

equipment seemed to guarantee.”*®

Within the ensemble of different modern infrastructures, electricity stands out for its
extraordinarily high capital intensity. From its inception in the late nineteenth century up to
World War 1, the capital intensity of the electric power industry was unmatched by any other
public utility of the manufacturing industry, except for the steam railway in its formative
years.!® In an academic debate on the origins of globalisation and global capitalism,
electrification makes a particularly interesting case.'!” As Hausman et al. show, the distinct
financing requirements of electricity gave rise to diverse forms of multinational enterprises in
that sector, ranging from manufacturers’ satellite, holding and operating companies to free-
standing companies.’'® These multinational enterprises constituted the organisational

foundations of an increasingly globalised economy at the beginning of the twentieth century.

How does this relate to an analysis at local level? The particular economics of the evolving

electrical technologies, as will be shown, are also key to understanding the formation of the
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actor network associated with the electrification of East Africa. It is important to take into
account the large amounts of capital investment that must be made in the colony before a
single watt can be transmitted and sold to households or enterprises. This includes the
purchase and import of expensive equipment as well as the interest costs, which had to be
paid before any revenue was generated. Thus, from the start, electricity provision was a risky
undertaking that only governments, international companies, or a small group of affluent
businessmen and families could afford to venture into. In addition, rapid subsequent
expansions that would allow for economies of scale could simply not be financed out of

retained earnings.®

These characteristics of electricity infrastructures limited the scope of any form of local
entrepreneurship. To expand their business and keep pace with the rising demand and
growing expectations of customers and colonial governments alike, entrepreneurs had to look
for outside — usually international — sources of capital. This led to the creation of different
new channels through which capital, technology and knowledge could flow between Britain
and its colonies. Whichever form these channels would assume, the connection never
remained purely financial. My case study of the East African Power & Lighting Company
(EAP&L) shows how closely financing and management were interlinked. Shareholders in
the metropolis had other interests than local entrepreneurs and managers and called for narrow
orientation of corporate policy towards profit-generation as well as a professionalisation and
rationalisation of the management. In this conflict of interests, the original founders were
forced to hand over control to directors, who were to be appointed from London. The
increasing need for external technical and managerial knowledge tied electricity supply in
East Africa closer to established companies and business groups from Britain, e.g. in the form
of management contracts. In effect, the pace and scope of electricity provision in East Africa
until World War II, and in some countries far beyond that, was largely dictated by the
investment policy of London shareholders and heavily relied on technical and managerial

know-how from Britain.

Yet, this process of the formation of international networks was by no means the product of
“anonymous” forces of global capitalism and strictly rational decisions by the actors involved.
Following the networks of people, goods and capital in the Empire, Magee and Thompson
showed how culture and economics were entangled in what has been more recently coined the

"British World" — a term that refers to the distinct qualities and shared characteristics of

119 Hausman et. al., Global Electrification, 19.
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British settler colonies regarding their commercial, cultural and political experience of Empire
in the nineteenth and twentieth centuries.!?® The authors argue that globalisation — understood
as the worldwide dissemination of goods, capital, labour, information and culture — had its
origins in the mass outward migration of British settlers in the second half of the nineteenth
century and up until World War |. Their collective identity of “Britishness” gave them a
decisive edge in the competition with other businessmen. Magee and Thompson document
several “non-market advantages” in the settler-colonies, including professional diasporas,

patent systems, business associations, and established lending practices and networks.!?

In East Africa, especially the large settler population in Kenya must be regarded as part of the
“British World”. In fact, my study shows that access to the professional and commercial
networks controlling and managing electricity provision in East Africa was tied to being
“British” after World War I until independence. For example, my accounts show deliberate
attempts by British managers in Kenya to keep away ethnic Indian merchants from the
management and shareholding of electricity companies. By sanctioning power utilities
verbally and sometimes legally for “unpatriotic” purchase of electrical equipment or plant
from Germany or the US, the British colonial administrations aimed — with varying success —
at compensating for Britain’s lack of competitiveness in the field of electrical engineering in
the first decades of the twentieth century. Hoag explains the absence of any attempts by
electricity companies in East Africa to develop markets for domestic electricity among
African customers with the racial bias of utility managers, who dismissed Africans as being
generally “uninterested” in electricity.'?2> My analysis shows that this is only part of the story.
At the interface between economic and imperial history, the challenge is therefore to provide
a nuanced account of electrification in colonial Africa that discards both the notion that
imperialism was entirely about cultural and racial dualism on the one hand the conception that

globalisation was “a culturally blind, technology-driven phenomenon” on the other.!?

In sum, it seems safe to assume that private capital interest determined much of the pace and
scope of electricity supply in East Africa before WWII. Yet, as elsewhere, electricity supply
was also a political story from the beginning, even if utilities were not in public hands. The
relatively small marginal costs and high share of fixed financing costs in electricity provision

generally favour monopolistic patterns. The threat posed by utilities, which can use their

120 Gary Bryan Magee and Andrew S. Thompson, Empire and Globalisation: Networks of People, Goods and
Capital in the British World, ¢.1850-1914 (Cambridge and New York: Cambridge University Press, 2010.
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monopolistic position for excessive rent-seeking and price discrimination, their electrification
and customer policies and their dependence on the use of public resources and public land,
e.g. for transmission lines, necessitates mediation between utility and community and, thus,

regulation by public authorities.*?*

In the footsteps of Thomas Hughes’ pioneering study on Berlin, London and Chicago, many
scholars have set out to understand the cross regional or national variations in how different
political and social environments shaped the early development of electricity systems. In his
very comprehensive comparative study of three German regions, Bernhard Stier, for example,
shows how the availability of hydropower potential and early public-private conflicts over its
exploitation in one of the regions, Baden, were formative for a distinct electricity policy.?® As
we will see, the availability of hydropower resources in the colonies and the lack thereof on
the British Isles was an important factor in the electrification policy of colonial

administrations in the Empire.

Dieter Schott, who has compared the municipal energy policies in three German cities during
the early phase of electrification, highlights the importance of shared ideas about what
constitutes a “modern city”. Mediated through municipal authorities, these city-specific
images resulted in very different municipal policies and produced different modes of supply

in each of the three cases.'?®

For the non-Western world, Sunila Kale’s comparative article on the different patterns of
electric development in three provinces of India (Princely Mysore, Bombay Presidency, and
Madras Presidency) under colonial rule, is an insightful — and the only — study of this kind.*?’
In Bombay, large private utilities, many of them furnished with Indian capital, controlled
electricity provision and prevented the regional state from entering the sector. However, the
privately-owned systems, though large in generation capacity, faced extreme limitations in
terms of spatial reach and connecting rural customers. By contrast, the princely state of
Mysore early adopted a model of state-led electrification and industrial development policy

and gradually built an electricity infrastructure in the first five decades of the twentieth

124 See, e.g., Hausman et. al., Global Electrification, 23; Stier, Staat und Strom.

125 Stier, Staat und Strom, 39. In contrast, in the state of Wiirttemberg, where these resources were lacking, the
supply was organised in largely autonomous systems operated by municipalities. The regional government
limited its role to coordinating prices and investments in what was called Germany’s “electricity balcans” in the
1920s.
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century. In Madras, a latecomer in electrification, provincial administrators ventured more
aggressively into the sector from the 1930s onwards and adopted a comprehensive approach,
simultaneously building capacity and extending access.?® Kale’s study is also one of the few
which traces the long-term dynamics and path dependencies of electric power systems in the
Global South. She outlines how earlier choices constrained the way systems evolved over
time. Along with her earlier book on “Electrifying India”, her article sheds light on the
historical causes for the high variation of access rates to electricity between the different

Indian states.'?°

A close look on Kale’s case studies does not only allow for comparisons with the power
sector in the British East African colonies, it also reveals several cross-colonial links
regarding electricity. Within the Empire, India often served as a testing ground for new
technologies. In Tanganyika Territory, the Indian Electricity Act of 1910 served as the legal
framework for the electricity sector until 1931.1% As I will show later, engineers and technical
advisors with work experience in India were in great demand throughout the Empire, as they
were among the very few who had expertise in operating and maintaining electricity systems

in tropical areas.

Kale’s work shows that electricity differed from other infrastructure technologies not only in

terms of financing but also in the way it was related to state power.

If public discourse about railroads and canals revealed a uniform sense of the colonial
state as an engine of “development,” the far messier political economy around
electrification revealed a mixed understanding of state power itself, complicated by

not one model of governance but many models operating at once.*®

This observation certainly holds true for the early decades of electrification. When shared
ideas about the state’s responsibility for promoting and managing “development” change over
time, this impacts on the governance model of electricity provision. In East Africa, this was
the case after WWII, notably after Britain had lost its colonial possessions in India, when the
colonial administration embarked on extensive development plans in Africa. Hence, there is
another important story to tell in this dissertation. It deals with the success and failures of the

state — first the colonial and then the post-independence national state — to intervene in East

128 K ale, “Structures of Power,” 456-57.
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African power sectors under the banner of “development” and the far-reaching implications of
this endeavour for the evolution of centralised power grids. Electrification, as it seems, needs

to be explained in terms of “development”.
Electricity and development

What is development? The term development is complex and slippery and so is the academic
debate revolving around it. Its countless, highly ambiguous and often contested nature make it
a particularly complex analytical concept. This is also true for the current trend in many
disciplines to study the role of energy in development.3? Notably, many of the contributions
to this debate fail to provide a clear and coherent definition of the term: Is it an intentional
action or an unintentional process? Or is it a goal or an outcome of a process?**® Many studies
use the concept so broadly that it lacks any analytical substance; others reduce it to a narrow
set of macro-economic indicators like GDP, which are, by now, highly contested as a measure
of human welfare. In this thesis, I do not attempt to make any statement on whether, how, and
to what extent electricity contributed to development in East Africa. Yet, | argue that one of
the key determinants for the formation of electric power infrastructures in East Africa is the

way electricity became inextricably linked with the concept of “development”.

Development, as Joseph M. Hodge reminds us, is not a term which we can afford to take for
granted — or, as Nick Cullather pointedly stated in a research note in 2000: “Development?
It’s History”.13* Since then, a range of scholars have contributed to historicising development
by tracing the career of the term itself and engaging with the various theories, practices, actors
and institutions that are associated with it. This field of research includes debates on the
history of colonial development as well as that of multilateral development cooperation,
including studies on international donors, national development agencies as well as local
development initiatives and projects.’*® Together, they form a large body of knowledge this
study draws on and relates to. In this debate, electricity mainly features in the form of case
studies of large dam projects for hydropower generation. Their exposed nature, their

emblematic visual appearance and their huge impacts on social and natural environments have

132 A search for the combination of the two keywords on the online portal Science Direct shows 117,478 results
for the year 2016 alone, up from 27,382 in 1999. Accessed March 24, 2017, http://www.sciencedirect.com/.

133 For an introduction into the conceptual history of development, see Sharad Chari, The Development Reader
(London and New York: Routledge, 2008).

138 Joseph M. Hodge and Gerald Hodl, “Introduction,” in: Developing Africa. Concepts and Practices in
Twentieth-Century Colonialism, ed. Joseph M. Hodge et. al. (Manchester: Manchester University Press 2013);
Nick Cullather, “Development? It’s History,” Diplomatic History 24 (2000): 641-53.
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not only made them a projection screen for contemporary ideas and visions about
development but also earn them much scholarly attention today.!3® What is yet missing is an
analysis relating concepts of development to the wider ensemble of artefacts, institutions and
people that constitute an electricity infrastructure.

As | argue here, there is in fact a lot to gain from analysing the synchronicities of two
processes over the course of the twentieth century. First, the global dissemination and
expansion of electric infrastructures and, second, the career of the concept of “development”
itself from an “embryonic” stage at the turn of the century to a “central orthodoxy of national
planning and United Nations thinking” in the final quarter of that century.'®” These processes,
as | will show, are closely entwined. The phases during which the concept of development
attained new layers of meaning strikingly correspond to the changes in the way electricity
infrastructures were planned, built and expanded in East Africa. In the next paragraphs, 1 will
briefly outline these phases and their implications for electrification.

Colonial histories of development

The first two parts of this dissertation focus on the ideological connections between colonial
metropole and periphery that arose from the changing concepts and practices of development
in East Africa under British colonial rule. In current debates on the discursive side of
development, the colonial history of development has been widely neglected or eclipsed by an
analysis of the concept in connection with the rise of the United States to global hegemony
and the Cold War, as Joseph Hodge complains. Historians of colonial development have their
share in this imbalance. ‘“Rather than enquire into the various and changing meanings of
development, they have largely taken the idea as given and treated it as just another, if only
more recent, administrative task performed by colonial administrations.”**® The discourses

which produced the different meanings and ideas of development took place outside East

136 Allen F Isaacman and Barbara Isaacman, Dams, Displacement, and the Delusion of Development Cahora
Bassa and Its Legacies in Mozambique, 1965/2007 (Athens: Ohio University Press, 2013); Julia Tischler, Light
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technology (Edinburgh: Edinburgh University Press, 1980); For an overview of earlier literature, see Patrick
McCully, Silenced Rivers: The Ecology and Politics of Large Dams (London: Zed Books, Limited, 1996);
Ohman, “Taming Exotic Beauties;” Hoag, “Transplanting the TVA?;” Heather J. Hoag, “Designing the Delta: A
History of Water and Development in the Lower Rufiji River Basin, Tanzania, 1945-1985” (PhD diss., Boston
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Africa. In following the networks concerned with the electrification of the region under
British colonial administration, | aim to comprehend how these ideas travelled within the

Empire and how they influenced and reconfigured other sets of connections.

Ideas of transforming colonial territories and managing colonial resources through the
application of Western science and technology, of course, had existed before development
became a widely used term. To a certain extent, all colonial powers, after an initial predatory
phase of conquest and plunder, adopted concepts of more constructive ways of exploitation.
These concepts, which found their programmatic expressions in terms like “mise en valeur” in
France or Chamberlain’s doctrine of “constructive imperialism” for Britain, already included
plans for the generation and use of electricity. Particularly the possibility of harnessing the
rivers of Africa for large-scale electricity generational fascinated colonial officials during

their visits to the continent.®®

Colonial administrators were convinced that these doctrines of transforming natural and social
environments in Africa and Asia were not only in their own interest but also in that of the
colonised subjects themselves. These doctrines formed part of a moral imperative that derived
from the principle of trusteeship and served as a main argument to legitimise colonial rule: the
idea that, because of their cultural and political superiority, Europeans had an obligation to lift
non-European societies out of a life stuck in tradition and “backwardness”. This “mission
civilisatrice” as it was called in France, already marked out the two distinct poles, between
which the term development is oscillating until today: making more efficient use of resources
on the one hand; and improving living conditions on the other.4® The tension between these

poles is a main thread than spans the entire history of development and electrification.

When the term “development” was used in the debate on how to make better use of the
“imperial estates”, as Chamberlain referred to the British overseas possessions, its connotation
differed from earlier meanings. Whereas, for example, the Marxian notion of economic
development described a historical process that happened without being consciously willed by
anyone, colonial “development” was derived from the transitive meaning of the verb ,,to
develop” and describes an activity. In an official memorandum in 1921, Lord Milner warned
that “it is more than ever necessary that the economic resources of the Empire should be

developed to the utmost”.**! When we read files of the British administration from this period,

139 See, e.g., Winston Churchill, My African Journey, (Toronto: W. Briggs, 1909), 133.
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with titles such as “development of electric power”, we have to understand development in
that same transitive meaning, as an action directed at something clearly defined — in this case

the electricity system — but not necessarily as part of a broader process.#?

Before WWII, colonial administrations in East Africa didn’t give high priority to electricity
regarding both “poles” of development mentioned above. Rather than a necessity for
improving the standard of living, first, they saw it as a luxury, which would remain a privilege
of Europeans and some Asians in urban areas for a while to come. Therefore, they saw little
reason to intervene when utilities were running their business as “a small-scale luxury
industry, closely geared to non-African needs”.1** Second, while Britain embarked on a few
large-scale development projects in Africa, for example the £3 million Gezira irrigation
scheme in Sudan, the plans for grandiose hydropower projects in the region remained rhetoric
due to lack of financial resources in the colonies and of political will to invest metropolitan

resources.

After all, British colonial administrators had not only adopted a system of indirect rule in their
colonies, but there was also a wide consensus in Britain that the colonies should pay for
themselves. This doctrine of financial self-sufficiency together with the colonial economic
policy entailed the exploitation of mineral resources and the farming of cash-crops for export.
The revenues thus generated should balance the notoriously tight state budgets in the colonies.
In part one of my thesis I illustrate the consequences of this economic policy for electricity
supply. Outside the urban areas, which received a moderate level of public supply, only
enclaves of the extractive industries were electrified. Hausman et. al. generally describe
electricity supply in colonial Africa as an “enclave form” of electrification.}** Usually, mining
companies or large plantations were operating their own electricity generators. In East Africa,
the first-generation project for public supply outside the cities, the Pangani Falls hydropower
project, was built with private capital and with support of the government to supply the

nearby sisal plantations — the producers of the colonies' main export crop.

A substantial change in the pace and scope of building and expanding infrastructures in East

Africa only came with the shift from the “preservationist colonialism” of the 1930s to the

142 See, e.g., the files on “Development of electric power” in Tanganyika, BNA CO 691/98/1; BNA CO
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“developmentalist colonialism” of the 1940s and 1950s.1%° This shift was a reaction to a crisis
of British colonial rule in the 1930s. With their export-oriented and trade-dependent
economies, many African colonies had been hit particularly hard by the collapse of world
commodity prices following the Great Depression in 1929. The following erosion of living
and working conditions had increased social tensions, which escalated in numerous strikes,
demonstrations and riots — for example the dock workers strikes in Dar es Salaam and
Mombasa in the late 1930s.146 Faced with increasing pressure in the colonies, Britain started
to reform its colonial policies in the late 1930s. The most important outcome of this reform
was the Colonial Development and Welfare Act 1940 in which Britain committed itself to

spending more metropolitan resources to raise living standards in the colonies.*’

Development now assumed a broader significance than before. It became a “framing device
bringing together a range of interventionist policies and metropolitan finance”, which was set
up explicitly to implement the new economic agenda for the colonies.?*® Electricity supply in
East Africa was integrated into a larger network of connections that might be termed
“developmental”. This network included a completely novel institutional set-up for planning,
financing and managing development and consisted of various committees and commissions,
public development corporations such as the Colonial Development Cooperation (CDC) and
the Overseas Food Corporation (OFC) as well as research institutes and commissions, all of
which were supported by a network of advisors and technical experts. In parallel to the
advancement of public development finance, private capital for financing infrastructures in
overseas territories was increasingly withdrawn, as will be shown at the end of the second

part.

The crisis and reform of the colonial development policy and the implications of World War
Il reverberated in the power sector in East Africa. In my analysis, | dedicate a relatively large
amount of space to the immediate post WWII years. There is a particularly intriguing story to
tell about this period, during which contingent changes on the global level translated into a
substantial reconfiguration of the networks associated with electricity supply at local level.
This happened as the local infrastructure became incompatible with the novel requirements

created by these new sets of relationships. In the case of East Africa, the small-scale
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distributed electricity systems, which had been designed such that the generation capacity
would just slightly exceed the demand, partially broke down despite the new loads created by
war-time activities. And so did the “gentle and gentlemanly” relationships between the private
utilities and colonial governments, which had by and large shaped the day-to-day business of
electricity supply before. Ultimately, flows of investment capital from Britain drained, as did
flows of machinery and equipment.

The destabilisation and partial dissolution of the existing network concerned with power
supply collided with British colonial administrators’ ambitious goals for post-war
development in East Africa. Within the new layers of significance that the concept of
development had gathered, electricity became more important in regard to both poles of
development. In the archival material on East Africa for this period, there are, for the first
time, instances of colonial administrators discussing electricity, in particular electric lighting,
as part of the basic infrastructure services that African were to receive — although only those
who worked for the government. More importantly, however, electricity generation was at the
core of extensive industrialisation plans for the three East African territories, which — as the
British planners and administrators believed — would translate into a general rise of living

standards.

In the post-war years, colonial governments in East Africa therefore initiated a planning
process to develop more comprehensive electricity infrastructures, which included surveys for
large-scale hydropower generation and first schemes for long-distance transmission — notably
about 30 years after they had been built in Europe and US. The technical advisors from
Britain who were commissioned for these studies therefore brought a set of well-established
principles and assumptions about electricity supply, one of which was that only the state had
the capacity to plan and manage electricity system in a way that would serve the overall
interest in economic development and reconstruction after the war. For the same reason, the
British electricity sector had been nationalised in 1947. In the public-private conflicts in the
East African power sector described earlier, shared terms and concepts of state-led
development therefore served as a rhetorical catalyser for mobilising proponents of
nationalisation or closer state regulation of electricity supply. In effect, the two post-war

decades marked the departure from the previous system of private, small-scale distributed
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supply and laisser-faire energy policy in East Africa — and the ascent of the authoritarian
development state. 149

Seeing like a state, seeing like a donor - the rise of the authoritarian development state
and Africa’s entry into the era of large dam construction

During the two post-war decades, electricity supply in East Africa became an undisputed
domain of the state and remained so until the late 1980s. This process was closely interlinked
with an increasingly unwavering belief in the state’s agency in “executing” development —
and not only managing or inducing it — by engineering natural and social environments. The
authoritarian development state has become an emerging field of investigation in the
historiography of development throughout the last two decades. The pioneering and most
referenced work in this debate is James Scott’s book Seeing like a state from 1998. The
narrative behind his account takes the form of a tragedy: Scott presents several case studies
that illustrate “how certain schemes to improve the human conditions have failed”, as the

subtitle of his book reads.**

Scott explains these failures with a “pernicious combination of four elements”: As the main
driver behind the increasing state interventionism under the banner of development, he sees,
first, the ideology of “high modernism”, defined as a “particularly sweeping vision of how the
benefits of technical and scientific progress might be applied — usually through the state in
every field of human activity”.®* According to Scott, the “high modernist” ideology also
implies a second element: the administrative ordering of nature and society by simplification
and aggregation of facts to make them “legible” to central authorities, i.e. by manipulating
complex circumstances into simplified and aggregated data. When these two elements are
combined, and joined by a third one, an authoritarian state, they can become lethal —

especially when, as a fourth factor, a “prostrate civil society” does not serve as a corrective.>?

In my account of the post-World War 11 electrification of East Africa, | will discuss whether
Scott’s analytical framework can explain the transition towards a new model of electricity
supply, which is characterised by a large-scale hydropower generation, centralised long-

distance transmission networks and a high-degree of state control. Particularly the gigantic
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response,” in Electric Capitalism: Recolonising Africa on the Power Grid, ed. David Alexander McDonald
(London: Earthscan, 2009, 368).

150 James C. Scott, Seeing like a State — How Certain Schemes to Improve the Human Conditions Have Failed
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hydroelectric dams are usually pictured in the historiography of development as prime
examples of authoritarian states’ high modernist visions and appetite for mega-engineering
projects. Large dams were often the centrepiece of river basin development projects in Africa,
which were initiated to replicate the success of the Tennessee Valley Authority (TVA), “the
granddaddy of all regional development projects”, following its formation in 1933.1%2 The late
colonial period marked Africa’s entry into the era of large dam construction — an era which
lasted well into the 1980s as governments of post-independent states and international
development organisations readily took up the euphoria for hydropower generation and river

basin development.>*

There is a large body of historiographic literature on the most prominent African hydropower
projects. Studies exist for the Akosombo Dam in Ghana, Aswan High Dam in Egypt, the
Kariba dam in Mozambique/Zambia, the Cahora Bassa dam in Mozambique, Great Ruaha and
Stiegler’s Gorge in Tanzania and the Owen Falls in Uganda.’® Following Scott and other
critical scholars of development, these studies look at dam construction as a result of human
hubris and focus on the — often detrimental — environmental and social legacy these projects
have left to present-day African states: Displacement, resource conflicts over water, power
crises in times of drought.’®® Few of these studies, however, looked beyond the project
boundaries to consider the role of these large dams in shaping electricity infrastructures in
Africa. There is, in fact, little to add to Hoag’s and Ohman’s detailed accounts of the genesis
and impacts of the two major post-independence hydropower projects in Tanzania and
Stiegler’s Gorge and Great Ruaha.'®" In my analysis, | rather look at these dams as nodes in a
wider network associated with electrification, which encompasses these large projects but also
a few smaller generation and transmission projects. Once more, my aim is to trace how these
networks were reconfigured in the wake of decolonisation and development policy transition
from the bilateral relationships of colonial development policy to the multilateralism of

international development aid.
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During the two post-war decades, the development of the continent’s hydroelectric potentials
increasingly became a focal point of British colonial development policy in Africa. The
enthusiasm for large hydropower projects was fuelled by colonial governments’ growing
appetite for high prestige and capital-intensive projects. The economic and ideological aspects
of the British development agenda, however, are only part of the explanation. Especially from
the 1950s onwards, hydropower development became increasingly enmeshed in the political
frictions that were caused by emerging nationalist movements in the colonies. As Kate
Showers showed for Southern Africa, white settlers deliberately used the construction of large
dams to increase regional cooperation despite the burgeoning nationalist movement.1*8At a
time when the promise of managing economic development for the benefit of all became the
major “raison d’étre” for the colonial state, the construction of large dams seemed particularly
well-suited to showcase the benefits of colonial rule. Furthermore, in light of the negotiations
on the timing and terms of political independence, colonial administrators hoped that through
their large-size and long planning horizons hydropower projects would safeguard British

engineering and manufacturing interests for some time to come.**°

My account of different hydropower projects in East Africa shows how the discourse on
development became increasingly politicised. In the communication on the initiation and
planning of the Owen Falls hydropower scheme in Uganda, economic and ideological issues
were paramount. During the construction phase of the dam in the early 1950s, the colonial
office made sure that the project received sufficient media coverage highlighting British

commitment to the economic development of the region.

After the gradual political independence of most African states in the early 1960s, large dams
had lost nothing of their appeal. For the leaders of the new nation states, dam projects were
prime icons of development, symbolising the young states’ capability to harness African
resources for the benefit of African citizens. Many post-independence governments readily
took up and implemented blueprints for hydropower projects from their former colonial rulers
or commissioned new surveys on hydropower development — all with financing and technical
assistance from the numerous national and international organisations that started to venture
into the new “market” for development aid in Africa. Looking at them through the lens of the
symbols and political rhetoric of that time, large dams seem to be a prime example of the

materialisation of the authoritarian development states’ high modernist visions. When looking

158 Hoag, Developing the Rivers, 163, citing Showers.
159 Hoag, Developing the Rivers, 163.

46



at the global network of actors concerned with electricity supply in East Africa, the picture
becomes more complex, as | will show, especially regarding the agency of the states.

For the post-independence time, | have narrowed down the focus to Tanganyika, or Tanzania
as the country was called after 1964, when it was united with Zanzibar. After the
nationalisation of electricity supply in Uganda in 1947 and in Tanzania in 1964 and after
political independence of the East African colonies in the early 1960s, the nation state became
the undisputed framework for the planning and governance of electricity system in the region.
This included deliberate attempts by the respective governments to reduce or remove all
technical and organisational interconnections regarding electricity supply between the three
states. Among the three post-independence states, Tanzania was a particularly interesting and
well documented case of a “development state”: Tanzania’s experiment with “African
Socialism” fascinated academics and politicians from the beginning and made it a well-

documented case study of a “developing country.”®

British colonial Tanganyika had been one of the most fertile grounds for the high modernist
ideology and was the site of some of exemplary cases of state-induced engineering of social
and natural environments. After World War Il the British Colonial regime turned to planning
large-scale agricultural development projects and mobilising the necessary labour. The most
ambitious one was the gigantic groundnut scheme in Tanganyika, which was initiated in 1946.
In this project, the ideology of “welfare colonialism” met with the colonial state’s
authoritarian power to enforce measures like resettlement and mechanisation. Because of the
narrowly agronomic and abstract design and the planners’ “blind faith in machinery and large-
scale operation”, the project turned into one of the biggest failures in the history of
development cooperation and a massive financial loss for the British metropole.t®! Although
the scheme was abandoned as unworkable in 1951, the idea that economic development

required the intervention of a strong state remained well beyond independence.

A key pillar of Julius Nyerere’s policy of African Socialism was the nationalisation of the
country’s natural, industrial, and communications resources as laid down in the Arusha

Declaration of 1967. As a striking continuity to colonial regimes, coercion and occasionally

160 See, e.g., Andrew Coulson, Tanzania: A Political Economy (Oxford: Oxford University Press, 2013); Kjell J.
Havnevik, Tanzania: The Limits to Development from Above (Uppsala, Nordic Africa Institute, 1993); Henry
Bienen, Tanzania: Party Transformation and Economic Development (Princeton N.J.: Princeton University
Press, 1967); Goran Hyden, No shortcuts to progress: African development management in perspective (London:
Heinemann, 1983), Justinian Rweyemamu, Underdevelopment and industrialization in Tanzania: a study of
perverse capitalist industrial development (Nairobi: Oxford University Press, 1978).

161 Scott, Seeing like a State, 229.
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violence continued to accompany the introduction of modernising practices in post-
independence African states. Tanzania’s “ujamaa” villagisation programme in the early 1970s
sets a classic and well-documented example of how a seemingly harmless principle like
community development would become a vehicle of repression even under relatively benign
leaders, such as Julius Nyerere. During the campaign, more than 5 million Tanzanians were
resettled in villages whose layouts, housing designs, and local economies were planned, partly
or wholly, by officials of the central government. With archival sources from local districts,
Hubertus Buschel has recently illustrated the complex processes of social exclusion, control
and punishment associated with the programme. %2

These accounts suggest considering the construction of large hydroelectric dams and long-
distance transmission networks in Tanzania primarily as a result of an authoritarian state’s
high modernist development agenda. If “Communism is Soviet power plus the electrification
of the whole country”, as Lenin’s famous quote says, there is reason to believe that electricity
had the same appeal to African Socialist leaders. In fact, the more efficient delivery of
services, including electricity, was a key rationale of the villagisation program, as this quote

from a speech by Julius Nyerere suggests:

And if you ask me why the government wants us to live in villages, the answer is just
as simple: unless we do we shall not be able to provide ourselves with the things we
need to develop our land and to raise our standard of living. We shall not be able to
use tractors; we shall not be able to provide schools for our children; we shall not be
able to build hospitals, or have clean drinking water; it will be quite impossible to start
small village industries, and instead we shall have to go on depending on the towns for
all our requirements; and if we had a plentiful supply of electric power we should

never be able to connect it up to each isolated homestead.'6?

Drawing a parallel with Lenin and his well-documented fascination for electricity, Scott

commented that it is “[l]ittle wonder that electrification and tractors, those emblems of

development, were on the tip of Nyerere’s tongue as well as Lenin’s.”1%4

162 Hubertus Biischel, ,,Eine Briicke am Mount Meru - Zur Globalgeschichte von Hilfe zur Selbsthilfe und
Gewalt in Tanganjika,” in Entwicklungswelten - Zur Globalgeschichte der Entwicklungszusammenarbeit, eds.
Hubertus Biischel and Daniel Speich (Frankfurt/M.: Campus, 2009).

183 Julius Nyerere, Inauguration speech 1962, quoted in: Andreas Eckert, Herrschen und Verwalten: afrikanische
Birokraten, staatliche Ordnung und Politik in Tanzania, 1920-1970 (Munchen: Oldenbourg, 2007), 254.

164 Seott, Seeing like a State, 231; for an extensive treatment of the electrification of Russia, see Jonathan
Coppersmith, The Electrification of Russia, 1880-1926 (Ithaca: Cornell University Press, 1992).
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Yet, | argue that, after independence, rather than any state ideology, the formation of a novel
actor network associated with “development” and the shared concepts and measures of these

actors shaped Tanzania’s transition towards a model of large-scale (hydro)power production.

After independence, Tanganyika became an arena of competition for political and economic
influence between the former British colonial rulers and several newcomers on the “market”
for development aid, for example the Nordic countries or the German Democratic Republic.
Cold war rivalries added another layer to this complex set of power relations between local
and international actors. Despite the remarkable diplomatic skills, with which president
Nyerere manoeuvred the country through the international diplomatic landscape, Tanzania’s
dependency from foreign aid limited its scope of action. At a formal level, sovereignty turned
Tanzania’s foreign relations into ones among equals; but, as Cooper suggested, independence

had also “turned entitlement into supplication”.1®°

In the third part of my thesis, I will delineate the profoundly reconfigured network of global
connections and power relations in which electricity provision in Tanzania became enmeshed
after independence. Within these networks, | have traced the personal and institutional
continuities and discontinuities as well as the biographies, movements and encounters of a
novel group of actors: African bureaucrats concerned with the governance of electricity as
well as international aid workers and consultants working in Tanzania under the banner of
“development” and serving a variety of interests. In this complex setting of different — often
conflicting — interests and visions about electricity supply, | have investigated the key factors

that decided which and how the various circulating ideas and project proposals materialised.

Along with other existing studies, my analysis proves the authority of scientific knowledge in
the discussions and negotiations on electricity. The increasing scientification of development,
particularly the rise of development economics as a sub-discipline of an abstract and
formalistic field of studies, produced a set of terms and methods that came to be the lens
through which electricity was regarded. They reverberated, for example, in the methods that
the World Bank, the biggest international funding organisation of power projects in Tanzania
from the late 1960s onwards, used to appraise development projects. These terms and
methods consequently informed fundamental technological decisions, for example the
decision to invest into the Great Ruaha hydropower project, which locked the country into

specific electrification pathways for decades to come.

185 Cooper, Africa since 1940. The Past of the Present, 88.
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My analysis therefore connects to these and a few other recent careful investigations into the
nexus between (post)colonialism, development and the production and application of
scientific knowledge. One of the most formative contributions to this debate is Joseph Morgan
Hodge's work Triumph of the Expert. Agrarian Doctrines of Development and the Legacies of
British Colonialism.1®® Using the example of agricultural development and focussing on sub-
Saharan Africa, Hodge shows that “hand in hand with this was the depoliticization of poverty
and power achieved by recasting social and economic problems as technical ones that could
be fixed by rational planning and expert knowledge”.'®” My account describes a similar
process. Regarding electricity provision in Tanzania, it situates the origins of Ferguson’s
“anti-politics machine” in the two post-independence decades. Ever since, electricity has
rarely been discussed in terms of service provision but mostly in terms of its impacts on a set

of macro-economic indicators.

166 Joseph Morgan Hodge: Triumph of the Expert. Agrarian Doctrines of Development and the Legacies of
British Colonialism (Athens: Ohio University Press, 2007).

167 Hodge, Triumph of the Expert, 18f. On the aspect of depoliticisation, see also: James Ferguson, The Anti-
Politics Machine.
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Part I. Corporate power and domestic luxury in a low-energy Empire
— Electrification during the interwar period, 1918-1940

For two weeks in July 1924, London was the centre of the growing global energy industry
when it hosted the First World Power Conference. The Conference Halls at the Palace of
Engineering, a huge sprawling concrete building at the site of the Empire Exhibition for the
conference, were crowded with 1,700 delegates from 40 countries — scientists, engineers,
manufacturers, financiers and politicians concerned with energy. This gathering signified the
inexorable globalisation of electricity, transcending even the diplomatic trenches left by
World War 1. In fact, it was the first international conference after the war assembling both
German and Russian delegates.®® Besides the many delegates from Europe, the United States,
Canada and Japan, there were also several representatives from different British Colonies.
One of them was Mr. A.G. Bush, Executive Engineer of the public works department of

Kenya Colony. 1%

The participation of a public works director, responsible for the supply of a handful of
government buildings in a distant corner of the Empire, at an international conference on
electricity seems somewhat remarkable. Britain, as some of the conference organisers and
attending domestic politicians and industrialists hoped, would slowly start to take on a more
active role in the electrification of its overseas Empire. Hitherto, regarding its potential to
advance the imperial project, the relatively young technology had been completely outshone
by other well established infrastructures, such as railways or irrigation. The slowly
burgeoning interest in managing electricity provision in the Empire was essentially fuelled by
two sentiments: first, a growing enthusiasm for the possibility of harnessing the Empire’s
rivers through large hydroelectric dams for the benefit of the British metropole and, second, a
growing anxiety about the British electro-technical companies' lagging behind their

international competitors in an increasingly globalised market for electric light and power.

The ascent of electricity as a viable and widely accessible service in the late nineteenth
century had been paralleled by a surge in global communications. People and capital were
more mobile than ever. Banking and trading at the stock markets in the economically more
advanced European countries and in the United Stated became more and more international.

The modern multinational enterprise came of age and contributed decisively to the spread of

1688 Rebecca Wright et. al. From World Power Conference to World Energy Council: 90 Years of Energy
Cooperation, 1923-2013 (London: World Energy Council, 2013), 13-14.

169 «List of delegates and members,” in The Transactions of the First World Power Conference, London, June
30th to July 12th, 1924, Vol. I (London: Percy Lund Humphries, 1924): 1496.
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the capital-intensive electricity systems. World War 1, then, had been a “turning point in the
evolution of global electrification” as it shook the world economy markedly.}’® The war had
spurred a new nationalism and new government intervention everywhere, including in the
electricity sector. It had also shifted the weights in the global economy. After suspending the
Gold Standard, Britain had lost its status as a pillar for international finance. The war had
furthermore accelerated the deterioration of Britain’s strategic position in the world economy.
Yet, with the takeover of former German colonial territories after the war, the British Empire
was politically at the height of its expansion.

As I will show in this part of my thesis, the tension between Britain’s political (and cultural)
power and its technological and economic backlog, particularly in electric engineering,
reverberated in the negotiation processes of electricity provision in its East African colonies.
My analysis of East Africa connects to a recent debate on how “metropolitan experiences
influenced decisions about colonial electricity supply systems, or, conversely, how colonial
experiences influenced the sector in Britain.”'"* In a book chapter dedicated to this question,
Heather Hoag traces how hydropower exploitation in the overseas territories gradually entered
the scope of British colonial administration. She shows how the planning and implementation
processes were influenced by colonialist preconceptions about and biases against African
people and environments as well as by political motives. Yet, her chapter reveals little about
the personal, economic and financial connections between the power sectors in Britain and
Africa, especially those established by the numerous British electro-technical and engineering

companies that ventured into the African colonies.

These and other non-state actors deserve specific attention, as Shamir has questioned the
ability of colonial authorities to control the electrification processes considering the
increasingly globalised market for infrastructure technology and enhanced technological and
entrepreneurial capacities of the colonial subjects. In his recent study on British colonial
Palestine, he concludes that, despite their political and legal facilitation of the electrification
process, the British Government of Palestine and the Colonial Office “by and large lacked
effective control over the actual technological, industrial, and ecological aspects of the
process.”'’2 His detailed account constitutes a conceptual departure from sweeping

explanations about the introduction of new technologies and infrastructures in the colonies.

170 Hausman et. al., Global Electrification, 35, 125 (quote).
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In the same manner, | aim at a grounded account of electrification processes and related cross-
imperial networks, localizing the macro processes described in the beginning of this chapter
and their implications at different levels of the empire.}” In the first section, | start out with
an overview of the shared terms, concepts and narratives that informed the debates on
electrification of the Empire — particularly the development of hydroelectric resources —
among British engineers, industrialists, (economic) policy makers and colonial administrators
in the early 1920s. These discourses reveal a discrepancy between the industrial and colonial
stances towards electrification. On the one hand, the idea that electricity would become a
major motive force in the future was widely-accepted; however, Britain was lagging behind
other European countries and the US in terms of electrification and the coordinated planning
of infrastructures and it was slower in adopting the doctrine of making better use of the
“imperial estates” as suppliers of raw materials for the Britain metropole. These were the
arguments put forward by some British engineers to promote coordinated efforts for the
development of hydropower in the Empire and they informed the decision of the British

Board of Trade to commission a study on the hydroelectric potentials of the Empire.

On the other hand, those institutions responsible for the administration of the colonies — above
all the Colonial Office — showed little enthusiasm for the new technology. Far from using it as
a “tool of empire”, the Colonial office adopted a laisser-faire approach on hydropower
development and left the initiative to the individual colonies. Struggling with budget
constraints that arose from the British doctrine of financial self-sufficiency, the colonial
governments, in turn, refrained from any financial commitment for hydropower development.
Instead, they gave concessions for electricity supply, including hydropower development, to
private enterprises. For the colonial administrations, the granting of concessions was
instrumental for ensuring that electrification would still be in line with their political goals,
such as advancing imperial trade, promoting the extractive industries in the colonies, and

securing overseas markets for the British industry.

For Palestine, Shamir has argued that in light of the co-ability of local entrepreneurs and
German electric engineers to b