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Knowledge Frontiers 
Shaping African Futures Through the Square Kilometre Array 
Davide Chinigò and Cherryl Walker 
 
 
 
Introduction 
 
In this chapter, we address the role of science and technology 
in shaping a knowledge society in Africa through the case of the 
Square Kilometre Array (SKA) project in South Africa.1 The SKA 
is a globally funded enterprise to construct the world’s largest 
radio telescope; when completed, the infras- tructure making 
up the array will be dispersed across multiple sites in Africa and 
in Western Australia. After a fiercely competitive bid process 
with Aus- tralia, South Africa won the right to host the major 
share of the array in 2012, at a site in the semi-arid Northern 
Cape Province, approximately 700 km northeast of Cape Town. 
Once completed (projected for some time in the 2030s), the 
SKA infrastructure in Africa will comprise thousands of inter- 
connected antenna dishes, not only spread across the 
Northern Cape but also extending into eight other countries in 
southern, western, and eastern Africa. In examining this 
extraordinarily ambitious astronomy project as a terrestrial 
endeavor, we explore questions about the nature of the engage- 
ment between the global knowledge economy and “Africa,” 
here seen as a system of representations mobilized through 
science and technology, as well as the social formations that 
emerge from such engagement. We contend that the lens of 
African studies can provide a critical perspective of the ways in 
which we unpack questions about the terrestrial implications of 
outer space research in social science. 
There are many ways of looking at the role of science and 
technology in Africa. In an edited volume, Clapperton 
Mavhunga (2017) contends it neces- sitates a critically 
important prior question: What constitutes knowledge 



 

from Africa? For Mavhunga, this question not only involves 
reassessing the legacy of colonialism and the role of Western 
epistemologies in imposing particular notions of progress and 
modernity on the continent but also fore- grounds perspectives 
on the continent’s future that are shaped by Africans 
themselves. 
Africa rising is currently a central trope framing the debate 
about science and technology among political elites in the 
continent. Following this view, science, technology, and 
innovation are centerpieces of modernity and key to 
repositioning the continent within the global knowledge 
economy. For example, the African Union’s “Science, 
Technology, and Innovation Strategy for Africa 2024” (STISA) 
describes how “accelerat[ing] Africa’s transition to an 
innovation-led, Knowledge-based Economy” is expected to 
fulfill impor- tant developmental challenges, including the 
“eradication of hunger and achieving food security; prevention 
and control of diseases; communica- tion; protection of our 
space; live together—build the society; and wealth creation” 
(African Union Commission 2014, 10–11). Mavhunga (2017, 2), 
however, argues that strategic documents such as STISA 2024 
are formu- lated around Western concepts and meanings, 
making science, technology, and innovation about the transfer 
of knowledge to Africa rather than the production of knowledge 
with Africa. He also highlights how the scientific revolution in 
Europe in the 16th and 17th centuries was profoundly entan- 
gled with Western imperialism and the colonization of the 
Global South. For this reason, he warns against thinking about 
knowledge systems, including Western and African 
epistemologies, as existing in isolation from each other. Such 
concerns are central to debates about the meaning of 
decoloniz- ing knowledge (Shipley 2010; Mbembe 2019). We 
agree that knowledge is co-produced and is the outcome of 
complex histories of domination, diffu- sion, and assimilation, 
in which power relations are always present. From this 
perspective, African societies are coming to science and 
technology not as outsiders but, rather, as participants in global 
processes of knowledge production and dissemination. At the 
same time, African societies are nei- ther homogeneous nor 
egalitarian: South Africa itself is one of the world’s most 



 

unequal societies, in large part because of its particular history 
of 
colonization and apartheid. 
In this chapter, we center our discussion about the engagement 
of African societies with global science on the concept of 
knowledge frontiers. Knowl- edge frontiers are liminal spaces 
where scientific knowledge is negotiated in relation to other 
knowledge systems and contested visions of African futures as 
well as its pasts compete with each other. These are spaces in 
which new territorialities refashion power and authority and 
new patterns of accumulation reshape dynamics of inclusion 
and exclusion, at different scales. 
Astronomy in South Africa is a prime example of the tension 
between the universalizing claims of science and technology 
and their unequal impacts across different scales. As noted by 
historian Saul Dubow (2019, 2), 
Astronomy’s principal object of fascination is the universal, 
non-human domain of the cosmos. Yet the pursuit of 
astronomy was from the outset firmly conditioned by the need 
to prove its practical utility: navigation, meteorology, time-
keeping, tidal observations, hydrography and bound- ary 
mapping. . . . Another theme is the interplay between overseas 
and local expectations and demands or, in other words, the 
balance between northern and southern hemispheric power. 
Within astronomy, the SKA is a particularly revealing example of 
knowledge frontiers as sites in which African engagement with 
the global knowledge economy takes place. The complex and 
futuristic infrastructure of the SKA encompasses a wide range 
of elements—what we have elsewhere referred to as an 
“assemblage” (Walker and Chinigò 2018)—that extends from 
the cosmic dimension of its scientific agenda through national 
capitals in the north and south to the small, marginalized towns 
in South Africa’s Northern Cape Province adjacent to the SKA’s 
core site. 
In this chapter, we address three overlapping aspects of the 
knowledge frontiers implicated in this major global science 
project. The first concerns how “Africa” emerges as an 
epistemic object through global science and technology. The 
second is about the significance of the SKA in shaping not only 
North–South relationships but also the global and continental 



 

leader- ship ambitions of post-apartheid South Africa, at a time 
when concerns over decolonizing knowledge are challenging 
postcolonial relations. The third is about the impact of the SKA 
in the area of South Africa where its core infras- tructure is 
being built, as a major land use change entailing the creation of 
a large astronomy reserve in a politically and economically 
marginalized region of the country. 
We conclude that this case study shows that African 
engagements with the global knowledge economy and the 
representations of “Africa” within that do not reflect a linear 
trajectory of change. The notion of knowledge fron- tiers allows 
one to probe important dynamics of inclusion and exclusion 
that raise challenging questions about the role of outer space 
science and tech- nology in postcolonial Africa. While science 
and technology enable selective dynamics of inclusion, the 
opening of new knowledge frontiers also involves the 
establishment of new boundaries of exclusion and inequality, 
through new configurations of authority and power. 
The chapter draws on a number of research projects conducted 
since 2016 within the SARChI Chair in the Sociology of Land, 
Environment, and Sus- tainable Development at Stellenbosch 
University in South Africa.2 In the next section, we briefly review 
how we are deploying the concept of knowl- edge frontiers in 
this chapter. Thereafter, we discuss the three aspects we wish 
to highlight in turn. 
 
 
Knowledge Frontiers in Africa 
 
The concept of the frontier was first systematized in 1893 by the 
Ameri- can historian Fredrick Jackson Turner to indicate a 
geographical space of continuous transformation shaped by 
efforts of the center (the “empire”) to expand a polity’s 
domination and territorial control (Turner 1921). For Turner, the 
western frontier of the United States was a space characterized 
by the encounter between “savagery” and (western) 
“civilization”; its trans- formation was shaped by the agents of 
this mission to civilize the savages, control the natural 
environment, and secure access to resources. In African- ist 
literature, the notion of frontier is often associated with Igor 



 

Kopytoff ’s The African Frontier (1987), in which the frontier is 
defined in terms of the multiple processes of domination, 
pacification, and enculturation of pre- colonial African societies 
as they were inscribed in the colonial project. In South Africa, 
Martin Legassick’s very influential 1972 essay, “The Frontier 
Tradition in South African Historiography,” represented a critical 
departure from the then dominant liberal tradition in South 
African history; here, the frontier was characterized in terms of 
the broader system of racial segrega- tion embedded in first the 
Dutch and then the British colonial projects and their 
underlying class dynamics. 
Several historians have emphasized that while characterized by 
conflict, competition, and contestation, the frontier is also a 
zone of creative cul- tural production and experimentation 
(Donnan and Wilson 1999). In South African historiography, 
debates over the role of the Cape Colony’s east- ern frontier in 
producing an Afrikaner identity highlight the myth-making 
value of the idea of the frontier for national elites. Frontiers are 
fluid sites through which certain views of the past can be 
solidified and institutional- ized by the political center. In his 
seminal study of the northward’s expansion of the boundary of 
the Cape Colony in southern Africa in the 17th and 18th 
centuries, Nigel Penn (2005) reconstructed the history of this 
“for- gotten” frontier and the often violent interactions between 
White trekboer settlers and Indigenous Khoisan people this 
entailed. Penn characterizes this frontier as both a symbolic 
and a physical site where older identities were crushed but new 
identities forged. 
More recently, Korf and Raeymaekers (2013, 10) have noted that 
“fron- tiers are not necessarily boundaries, but rather political 
spaces with distinct spatialities of rule and sovereign power.” 
Frontiers are thus dynamic sites where competition for the 
institutionalization of power and authority finds its expression 
through territorial processes. Following Peluso and Lund (2011, 
668), the frontier signifies processes of change from one regime 
of governance to another; frontiers are “sites where authorities, 
sovereign- ties, and hegemonies of the recent past have been or 
are currently being challenged by new enclosures, 
territorializations, and property regimes.” 



 

The broader field of political ecology embraces an 
understanding of fron- tiers as spaces forged at the intersection 
between social and ecological change (Cavanagh 2018; Nygren 
and Rikoon 2008). Analyzing the dynamics of sedentarization in 
the Ethiopian pastoral frontier, Korf et al. (2015, 882) discuss 
the frontier as a process of land appropriation that is “co-
produced by the projection of state sovereignty into the 
drylands and by the increas- ing commodification of . . . land-
based pastoralist resources, the drivers of which originate both 
from within and from outside pastoralist societies.” This reflects 
an understanding of the frontier as a space in which localized 
knowledge systems play an important role in the co-production 
of author- ity from below, generating complex spatialities of 
power and outcomes not intended by the planned interventions 
from above. 
Although most of the literature touches upon the temporal 
dimensions of the frontier, time is seldom discussed in a 
systematic way. A partial exception is the work of Steffen 
Jensen and Olaf Zenker (2015), who, in discussing the South 
African homelands as “the loose end of apartheid,” employ the 
notion of frontier to characterize intense zones of contestation 
where the future rather than the past of post-apartheid South 
Africa will in part be negotiated. From this perspective, frontiers 
can be regarded as spaces where multiple temporal trajectories 
are negotiated and contested. 
Building on this body of literature derived from African studies, 
in this chapter we employ the notion of knowledge frontiers to 
describe the com- plex and nonlinear dynamics through which 
global science and technology are territorialized in Africa. 
Knowledge frontiers are liminal spaces in which science and 
technology not only shape visions about a future for human- ity 
as one but also are our entry point to discuss inequality, 
competition, and conflict across different scales, as well as the 
cultural production of how Africa is constructed as an 
epistemic object. We contend that reflecting on the notion of 
frontier from the perspective of African studies literature can 
provide new insights on the terrestrial implications of outer 
space research in the social sciences, as well as troubling 
claims that the concept of frontier is of little analytical help 
when applied to conceptualization of outer space.3 



 

 
The SKA and the Frontiers of Global Scientific Knowledge 
 
As already indicated, the SKA is a globally networked scientific 
initiative that brings together national governments and 
consortiums of research institutions from numerous countries 
throughout the world. Its scientific scope encompasses 
questions at the forefront of global scientific knowledge, which 
its advocates use to represent the project as operating on the 
fron- tiers of progress for humanity at large. The ambitious 
scope of the project is captured in the project’s mission 
statement (SKA 2016, 4): 
[The SKA will] tackle some of the fundamental scientific 
questions of our time, ranging from the birth of the Universe to 
the origins of life. How did the Universe evolve to its current 
form? What is the mysterious nature of Dark Energy? How and 
when did magnetic fields arise to influence the Uni- verse as 
they now do? Was Einstein right about gravity? Can we 
understand the nature of the gravitational waves on which the 
Earth surfs? How does one make a planet from pebbles in 
space? How prevalent are the molecular building blocks of life 
across the cosmos? Are we alone in the Universe? 
Answering these questions is expected to revolutionize not only 
the field of astrophysics but also the natural and physical 
sciences and the human sciences more broadly. These claims 
are captured in the notion of the SKA as embodying an agenda 
of “transformational science,” meaning science with major 
implications beyond radio astronomy and engineering. 
Following the SKA Director of Science, 
The SKA will revolutionize our understanding of the Universe in 
many ways, . . . and will also aim to answer whether Life exists 
elsewhere in the Universe. Should it answer that question, it 
would have immense reper- cussions from science to religion 
and philosophy. We should also be ready for more unexpected 
things the SKA could discover. The SKA’s ability to 
fundamentally influence many fields is what makes it a 
transformational science machine.4 
 
However, as noted by Messeri (2016), scientific innovation 
takes on different meanings and values in different contexts. 



 

How is a project aimed at explor- ing a boundless universe also 
entangled in representations of the human, more particularly 
for the purpose of this chapter, of Africa, the continent in which 
much of the infrastructure required to realize this vision is 
located? How are representations of the universe territorialized 
in the frontier field of astrophysics, which in this case means 
how do the spokespeople for SKA depict the SKA in “Africa”? 
There is much that can be said on this subject, but for the 
purposes of this chapter, we focus on the depiction by those 
driving the project in South Africa that is presented in Figure 5.1. 
This billboard, erected after South Africa had won its hosting 
rights on the outskirts of Carnarvon, one of the small towns 
closest to the SKA’s core site, is a representation of what the 
infrastructure will look like once completed.5 It depicts the 
semi-arid Karoo landscape of the Northern Cape covered with 
countless satellite dishes.6 In the starry night sky above the 
iconic flat-topped hills of the Karoo, it is possible to distinguish 
the Milky Way, indicating the connection of the landscape—
“Africa” according to the title on the billboard—with the cen- ter 
of our galaxy. In the foreground, a large, more detailed 
representation of a satellite dish pointing at the night sky 
signals the project’s focus on exploring the universe while even 
closer a meerkat, a small, endearingly photogenic rodent found 
locally and throughout southern Africa, surveys the scene 
knowingly. 
On the billboard, this animal serves a dual role. For those in the 
know, it invokes South Africa’s 64-dish MeerKAT radio project,7 
the precursor to the international SKA proper that South Africa 
developed once it had won the 2012 bid. This array, inaugurated 
in 2018, was itself built on the back of a smaller 7-dish 
telescope, the Karoo Array Telescope or KAT-7, which was 
developed in the early 2000s in support of South Africa’s bid for 
the SKA. The name MeerKAT is a clever play on the Afrikaans 
word meer, meaning 



 

 

 
Figure 5.1 SKA billboard in Carnarvon, 2016. 
Source: Davide Chinigò. 
 
 
more—that is, more KAT dishes to take the project forward. The 
MeerKAT array will be integrated into the broader SKA 
international project, which in South Africa involves the 
construction of approximately 133 more anten- nae dishes 
under the auspices of the international Square Kilometre Array 
Organization (SKAO), the first of which are currently under 
construction.8 While reflecting important features of the SKA’s 
understanding of itself as on the frontiers of global knowledge, 
this billboard also raises intriguing questions about what is not 
present. Most strikingly, where is the human? How does human 
history, the history of this region of South Africa, relate to the 
history of our universe? As we have argued elsewhere, in 
choosing its South African site, SKAO emphasized the locality’s 
emptiness: the presumed absence of history, despite this area 
being home to |Xam hunter–gather soci- ety for millennia 
(Walker 2019; Parkington et al. 2019). The billboard offers a 
vision of how a future driven by science and technology will 
transform the empty landscape surrounding the core site of the 



 

telescope—will trans- form “Africa.” In speaking to ideas of 
human progress through outer space 
exploration, is it an accident that no people are included in the 
picture? 
This is where the dual role of the meerkat in the billboard comes 
to the fore. While suggestive of the domination of the project 
over nature, the meerkat surveying the scene provides a heavily 
anthropomorphic sub- ject but with no specific identity—a 
subject without race, class, or gender in a place where all three 
are crucial determinants of power. In this way, the human 
subject has been carefully redefined in relation to the “SKA in 
Africa,” absented from the actual site where the infrastructure 
is being constructed but projected into the future that the 
project will enable. At the same time, the contested history of 
the actual place where the array is being built is erased, as are 
the contestations around the contemporary land use changes 
involved in converting this area from commercial sheep farming 
to an astronomy reserve (Chinigò 2019; Parkington et al. 2019; 
Terblanche 2024). 
 
 
On the Frontier of North–South Relationships 
 
This section elaborates on the SKA knowledge frontier as a 
space where international relations are negotiated, both those 
captured under the umbrella of north–south relationships and 
those involving the African coun- tries earmarked for hosting 
components of the array. This points to the role of science and 
technology in shaping representations of Africa in terms of the 
national development ambitions of African countries (Donnan 
and Wilson 1999; Korf and Raeymaekers 2013). 
While the core of the SKA infrastructure is currently under 
construction in two sites in the southern hemisphere—Australia 
and South Africa— the international consortium involved in the 
project is based firmly in the North. As of July 2023 (Figure 5.2), 
16 countries were involved in the SKA at the government level or 
represented as observers—Australia, Canada, China, France, 
Germany, India, Italy, Japan, the Netherlands, Portugal, South 
Africa, South Korea, Spain, Sweden, Switzerland, and the 
United Kingdom—with the potential of other countries joining 



 

over time.9 The SKA project was initially conceived in the early 
1990s, with the first international Large Telescope Working 
Group set up in 1993. Although ownership over the idea behind 
the scientific design of the SKA is disputed,10 in 2000 eleven 
countries signed a memorandum of understanding to estab- 
lish the International Square Kilometre Array Steering 
Committee. From 
 

 
Figure 5.2 The SKA international consortium. 
Source: SKAO. 
 
 
December 2011 to March 2019, the project was led by the 
SKAO, a nonprofit organization registered in the United 
Kingdom, with the international head- quarters located at 
Jodrell Bank Observatory outside Manchester. On March 12, 
2019, a new phase in the governance of the project was 
initiated when the Square Kilometre Array Observatory (SKAO) 
consortium was reconstituted as an intergovernmental treaty 
organization at a signing ceremony involv- ing seven member 
countries in Rome (with several other countries expected to 
sign the treaty in the future). In this form, the SKAO has a 
special inter- national status, similar to that of the European 
Organization for Nuclear Research (CERN). Figure 5.2, which 
shows the SKAO as of February 2024, reveals important 
dimensions of the North–South relationships embedded in this 
international body. 



 

As already noted, the initial bid process was characterized by 
tense com- petition between South Africa and Australia, with 
many experts assuming that the long tradition of radio 
astronomy in Australia and the country’s international 
reputation as a stable modern state would inevitably carry the 
day. However, in May 2012, the adjudicating panel of experts 
announced the dual-site outcome in which South Africa was 
awarded two-thirds of the project and Australia one-third. To 
the surprise of many, the South African bid was judged 
technically superior in many respects, but the adjudicating 
panel motivated its decision to split the award on the grounds 
that this would 
maximize the investments already mobilized in developing the 
two bid sites and be in the best interests of international 
science.11 
Although some critics have disputed this interpretation as not 
mak- ing sense from a purely scientific perspective,12 the split 
decision still put “Africa” in the form of South Africa at the 
forefront of a major global sci- ence project. In South Africa, the 
2012 decision was celebrated not only as a major achievement 
of its scientific community but also as a success for the entire 
African continent. In the words of Bernie Fanaroff, SKA South 
Africa’s project director at the time, commenting to the BBC, 
 
[The decision] means that for the first time in our history, Africa 
will be the host to the world’s largest scientific instrument. And 
it shows a great deal of faith by the rest of the world in our ability 
and our capacity to both build and operate such a sophisticated 
instrument. It also reflects the recognition in Africa of how 
important science and technology is to our future.13 
 
This claim is remarkable for its representation of North–South 
relation- ships: For the first time in history, a global project in 
fundamental science will be undertaken in Africa, enabling a 
historic reversal of colonial relations. At the same time, South 
Africa’s international success is a central theme in the national 
legitimation of the country’s bid to host the project: A central 
dimension of this narrative is that science has an intrinsic 
developmental ethos, with the bid award marking a moment of 

https://science.11/
https://future.13/


 

rupture with representations of Africa as the continent lagging 
behind the rest of the world. 
However, the development of astronomy in South Africa is 
deeply impli- cated in the history of colonization across the 
continent. The roots of astronomy in the country can be traced 
back to the establishment of the Royal Observatory by the 
British government on the outskirts of its colo- nial outpost of 
Cape Town in 1820. Historian Saul Dubow (2019) has noted that 
astronomy was the first scientific discipline to root itself insti- 
tutionally in South Africa, with observatories not simply prized 
viewing platforms for European astronomers but also major 
sites for the production of information that was central to the 
imperial project, such as navigation, map-making, and time-
keeping. In the colonial imagination, astronomy also embodied 
the civilizational force of modern science, the latter a 
significant marker of the boundary between the civilized and 
the noncivilized that legitimated the colonial project in Africa. 
Subsequently, astronomy in South Africa came to be 
nationalized in the service of the apartheid regime from the 
mid-20th century, although international collaborations with 
astronomers in the United Kingdom and the United States 
continued under the surface during the period when South 
Africa was isolated internationally after 1977 (Dubow 2019). 
After South Africa’s transition to formal democracy in 1994, the 
colonial roots of astronomy were downplayed as this field of 
scientific knowledge was embraced as a force for 
transformation by the ruling African National Congress (ANC) in 
the late 1990s and early 2000s. The successful promotion of 
the SKA project in the country at this time was bound up not 
only with ideas about internal transformation but also with the 
vision of an African Renaissance animating the Mbeki 
presidency (1999–2008). Following its advocates, the African 
Renaissance was based on 
 
the need to empower African peoples to deliver themselves 
from the legacy of colonialism and to situate themselves on the 
global stage as equal con- tributors to . . . human civilization. 
Just as the continent was once the cradle of humanity . . . this 
renaissance should empower it to help the world rediscover the 
oneness of the human race. (Mavimbeka 1998, 31) 



 

 
Similar principles pointing specifically to the role of science 
and technol- ogy in fulfilling social and development objectives 
within South Africa can be found in South Africa’s 1996 “White 
Paper on Science & Technology” (Republic of South Africa 
[ROSA] 1996, 16): 
 
Scientific endeavour is not purely utilitarian in its objectives and 
has impor- tant associated cultural and social values. Not to 
offer them would be to take a negative view of our future—the 
view that we are a second class nation, chained forever to the 
treadmill of feeding and clothing ourselves. 
 
The SKA was positioned as the epitome of this narrative. 
Through the SKA, “Africa” would be enabled to play a leading 
role in the production of scientific knowledge, with numerous 
positive benefits cascading from this investment for society in 
general and the national economy in particular. 
From this perspective, the map of the SKAO (see Figure 5.2) 
shows South Africa taking its rightful place as an equal partner 
with its international peers in the project. However, another way 
of interpreting the map is that it illus- trates the continuation of 
the dynamics of domination emanating from the history of 
Europe’s colonization of Africa. The global headquarters of the 
project are based in the United Kingdom, the colonial power par 
excel- lence, and European countries are providing the bulk of 
the considerable financial resources required to build the 
telescope. Furthermore, consider- ing that the primary output 
of the infrastructure in Africa will be digital data that will be 
transmitted to the North and accessed by countries pro- 
portionate to their financial contributions to the project, the 
map reflects the continued reproduction of unequal North–
South relations, not their reorganization. 
Yet the picture is still more complicated than this. The absence 
of the United States and Russia and the presence of the 
emerging global powers of China and India index a refashioning 
of postcolonial dynamics within new geographies of global 
power—one in which South Africa’s own status is uncertain. 
Furthermore, a closer look at the African dimensions of the 
project provides a further perspective on the contours of North–



 

South rela- tionships entangled in the SKA. As already noted, 
while the core site of the African infrastructure is currently 
being built in South Africa’s Northern Cape, plans for Phase Two 
of the project call for this core site to be linked to outstations in 
Botswana, Ghana, Kenya, Madagascar, Mauritius, Mozam- 
bique, Namibia, and Zambia. However, South Africa is the only 
full member country in the international SKA consortium; the 
other African countries in the project qualify as “partner 
countries,” meaning that they will host part of the infrastructure 
but will not commit funds to the project nor be directly involved 
in its scientific production. 
Although some scientists we have interviewed have expressed 
doubts about the feasibility of Phase Two ever being fully 
implemented—because of both the technical and the 
sociopolitical difficulties involved—currently the involvement of 
the partner countries is taking place under the umbrella of a 
program called the African Very Large Baseline Interferometer 
Network (AVN) that is hosted by South Africa’s national office 
for radio astron- omy, the South African Radio Astronomy 
Observatory (SARAO). The AVN, funded largely through the 
South African Department of International Rela- tions and 
Cooperation, is aimed at developing the skills and institutional 
capacity needed in the SKA’s African partner countries to 
participate in the broader project. In addition to study 
opportunities for qualified students, AVN projects have 
included the development of a training facility in Ghana, based 
on the conversion of a telecom antenna to radio telescope in 
the Accra suburb of Kuntunse (completed in August 2017), with 
a second training facility currently planned in Madagascar. 
When inaugurated in 2018, the Ghana telescope was 
celebrated as another success story for Africa. More recently, 
problems with costs of operation and maintenance of the 
facility have cast a shadow on the extent of such success story 
(Merron and Lamoureaux 2024). Nonetheless, the continental 
configuration of the SKA infrastructure, with the partner 
countries rele- gated largely to hosting further infrastructural 
sites, points to the ambiguities around the role of South Africa 
within Africa. Although the AVN program is constructed around 
a narrative of the future of the continent inspired by the values 
of pan-African humanism that underpin the African 



 

Renaissance, it also reproduces understandings of South Africa 
as the continent’s “excep- tional giant,” the African member of 
the BRICS countries, and (aspirant) sub-imperial power. 
 
 
The Karoo Resource Frontier 
 
In this section, we highlight the link between the SKA as a 
knowledge fron- tier and its view of its core site in the Northern 
Cape as a resource frontier (Walker and Hoffman 2024, 2). This 
brings into sharp focus the significance of the project as a 
significant terrestrial land use, requiring a major land-use 
change (from commercial sheep farming to astronomy) in 
South Africa’s Karoo region. From this perspective, the 
knowledge frontier represented by the SKA is also a project of 
land appropriation entailing various pro- cesses of rescaling, 
enclosure, and land alienation, framed by expectations of 
socioeconomic development (Korf and Raeymaekers 2013, 30). 
As background to this discussion, it is necessary to understand 
that radio astronomy is an uncompromising land use in terms 
of the operating envi- ronment it requires. This is because it is 
based on the detection of very faint cosmic radio signals from 
the universe that are drowned out by the radio emissions 
produced by numerous technologies now taken for granted as 
part of daily life, including mobile phones, microwaves, Wi-Fi 
systems, and gas-driven vehicles. Because all of these 
technologies threaten the optimal performance of the SKA 
telescope, in 2007 South Africa passed legislation, the 
Astronomy Geographic Advantage Act (ROSA 2007), that 
granted exten- sive powers to the Minister of Science and 
Technology to restrict activities that would produce unwanted 
radio emissions in all of the Northern Cape Province outside its 
capital city of Kimberley. This legislation provided the 
framework within which a number of nested “astronomy 
advantage 



 

areas” (AAAs) were subsequently proclaimed around the SKA’s 
core site where MeerKAT was being constructed. The three 
Karoo Central Astron- omy Advantage Areas span an area of 
100,000 km2—approximately 10% of South Africa—in which 
restrictions on any activity deemed to threaten the operations 
of the SKA become increasingly tighter the closer one gets to its 
core site (Figure 5.3). This has become a major source of 
opposition and resentment among local residents. A major 
concern was that alongside the most advanced data collection 
and communication technology in South Africa, the use of 
communication technologies that local people have come to 
rely on, such as mobile phones, would be constrained. 
A further controversial initiative that took place alongside the 
procla- mation of these AAAs was a compulsory program of 
land acquisition by the National Research Foundation of South 
Africa, on behalf of the SKA South Africa, between 2016 and 
2019.14 The program entailed the purchas- ing of 40 farm 
parcels for the SKA’s core site, in addition to the two farms 
initially bought in 2008, which many local farmers had assumed 
would constitute the total land required. Encompassing a total 
area of 135,245 
 
 

Figure 5.3 The Karoo Central Astronomy Advantage Areas. 



 

Source: SARChI Chair in the Sociology of Land Environment and 
Sustainable Development, Stellenbosch University. 
ha, in March 2020 this SKA core area was officially proclaimed a 
national park dedicated to scientific research—the Meerkat 
National Park (ROSA 2020). The land acquisition program also 
generated significant tensions in the local towns and farmlands 
surrounding the SKA core site. A major concern voiced most 
strongly by local farmers, all of them White, was the impact of 
the new astronomy reserve on their livelihoods as well as on the 
local economy more broadly, which since the late 19th century 
has been based on commercial sheep farming (see Walker and 
Chinigò 2018; Terblanche 2024). 
On November 1, 2017, SARAO and the South African 
Environmental Observation Network (SAEON) signed a 
memorandum of agreement to define the integrated 
environmental management plan for the SKA project, envisaged 
in this agreement as a nature reserve serving “as a science park 
for both astronomy and ecology.”15 Commenting on the 
agreement, Johan Pauw, Managing Director of SAEON, 
explained, “South Africans will experience significant value-
addition from this extraordinary syner- gistic relationship 
between two seemingly opposing sciences. For the first time 
ever, Radio Astronomy and Earth Observation research 
infrastruc- tures will be collaborating in South Africa to ensure 
sound environmental management.”16 A follow-up of the 
agreement with South Africa’s National Parks Authority, 
SANParks, provided for the development of the SKA core area 
as a national park—Meerkat National Park—in which radio 
astronomy would be the premier land use. 
Although the full story of the astronomy reserve is yet to be 
written, its declaration highlights a further aspect of the SKA’s 
knowledge frontier—in this case, its alignment with the 
conversion of the land on which the array is being built into a 
new resource frontier. What is remarkable about the land use 
change involved in this new Karoo resource frontier is its 
legitimation by means of a mixed discursive repertoire involving 
environmental conser- vation and the pursuit of science, hence 
reflecting new dynamics around the territorialization of central 
state power in this historically marginal area of South Africa. 
These new patterns of authority and power intersect in complex 



 

ways with the history of the region. They raise fundamental 
ques- tions about the what and the who that science and 
technology include and exclude, and the power relations 
involved in making these decisions. 
Because of its aridity, the Northern Cape is the largest but most 
sparsely populated province of South Africa, covering almost 
one-third of the coun- try landmass but accounting for only 2% 
of the population. Most of its 
residents are concentrated in small towns widely separated 
from each other and characterized by significant social 
challenges, including widespread unemployment and 
dependence on government social grants (Walker and Vorster 
2024). By the time the “forgotten frontier” described by Nigel 
Penn (2005) had closed in the second half of the 19th century, 
the colonial history of racialized land dispossession and 
appropriation in this region had laid the groundwork for the 
consolidation of White-owned commercial agriculture, in which 
the surviving descendants of the Indigenous Khoisan people 
were either displaced or turned into a subjugated class of 
laborers. Subsequently, this racialized social hierarchy 
crystallized into a minority of White and a majority of “coloured” 
people, the latter term the official designation for vir- tually all 
the people deemed “not white” under the apartheid regime 
from the 1950s. 
The historical marginality of the Northern Cape vis-à-vis South 
Africa’s political and economic mainstream continues today. A 
central element of continuity reflected in the SKA’s 
reconfiguration of this historical frontier zone as a new resource 
frontier is the tension between local residents and metropolitan 
interests. This can be seen in the SKA’s characterization of this 
region as an empty space that is ripe for development in the 
name of both national and global interests. The astronomy 
reserve, discursively con- structed at the intersection of the 
national pursuits of astronomical science and environmental 
conservation, reproduces the historical construction of the 
Cape Colony’s northern frontier as an empty space for 
colonization and development on behalf of metropolitan elites. 
The projection of emptiness from the political center recalls the 
understanding of resource frontiers as spaces that await 



 

civilization, empty of history and local territorial claims 
(Donnan and Wilson 1999). 
At the same time, as noted in the previous discussion, through 
the SKA this new resource frontier is also projected as a space 
of desire and imagi- nation (Korf and Raeymaekers 2013), full of 
promise for a better future in terms of not only its development 
potential but also its reconfiguration of the place of “Africa” in 
the world. 
 
Conclusion 
 
In this chapter, we have identified some of the heterogeneous 
and contradic- tory dynamics underpinning the role of science 
and technology in shaping a knowledge society in 
contemporary Africa, through a case study of the SKA 
project. We have deployed the concept of knowledge frontiers 
to elucidate the selective and fragmented ways through which 
knowledge is produced discursively and territorialized at 
different scales. 
We have argued that the SKA illuminates three important 
dimensions of what we have described as knowledge frontiers. 
The first is the territorial- ization of global knowledge in science 
and technology as it is inscribed in representations of Africa 
from within and without the continent. Meanings and values 
attached to the pursuit of science—channeled through Western 
epistemologies and their universalizing claims but claimed as 
co-produced by Africanist scholars—raise important questions 
about what constitutes knowledge from Africa, beyond the 
transfer of knowledge to Africa. The second dimension 
concerns the nature of North–South relationships that are 
inscribed in the SKA project as a complex international 
consortium of governments and research institutes throughout 
the world. Although it is claimed that the pursuit of scientific 
knowledge will liberate the continent from the legacy of 
colonialism, the project also reflects continuities with the 
history of northern domination over the south that is inscribed 
in the colo- nial project. At the same time, the role of South 
Africa within this project brings to the fore the tensions between 
the pan-African humanism inform- ing the idea of the African 
Renaissance and intracontinental competition for power and 



 

hegemony. Here, the idea of knowledge frontier serves as a 
complex metaphor for sites of struggle over representations of 
not only the continent’s past and future but also desired 
development paths. 
The third dimension invokes more conventional notions of the 
frontier as a space in which new territorialities are inscribed on 
actual social and phys- ical places. The establishment of an 
astronomy reserve to serve as the core infrastructural site of the 
SKA in South Africa’s Karoo has involved a signif- icant land use 
change that is tied to the redefinition of public authority in this 
part of contemporary South Africa—that is, one involving an 
historical shift away from White commercial farming to the 
pursuit of science by the post-apartheid ANC government. In 
exploiting this new resource frontier, the Karoo has been re-
presented as an empty space ripe for development in the 
service of national and global priorities. 
These three dimensions show that African engagements with 
the global knowledge economy do not involve a linear trajectory 
of change. The knowl- edge frontiers opened up by the SKA are 
a prominent example of how Africa as an epistemic object is 
currently redefined via science and technology, and outer 
space research, at different scales. These representations 
coalesce and contradict each other without any one of them 
fully extinguishing the others. The territorialization of these 
representations reflects the redefini- tion of authority and 
power and new dynamics of inclusion and exclusion. Although 
engagement with the global knowledge society has opened up 
new opportunities for continental elites, it is also producing 
complex transforma- tions of people’s lived experience across 
different scales on the ground. 
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