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ABSTRACT

Purpose. Between 2007 and 2008, a study was undertaken for the Debswana Diamond Company Botswana (Pty)
Ltd., a leading diamond mining company in Botswana. The purpose of the study was to establish if Debswana
could benefit from participating in a newly established RSTI (research, science, technology, and innovation)
park, the Botswana Innovation Hub. Consequently, literature was perused and benchmarking visits undertaken to
a RSTI park and three mining councils in South Africa. The decade old study returned a “do-not-participate”
finding for the diamond giant. This paper reports these findings and reviews the current situation to see what has
changed since 2007.

Methods. A two-pronged approach was used to investigate the extent to which mining companies were participating
in RSTI parks. Firstly, a typology of thirty-three (33) keywords was developed and used to do a bibliographic search
for articles on the subject matter in scholarly databases such as Web of Science, Scopus, Google Scholar, Mendeley,
etc. This was done at the beginning of the study in 2007 and in the current review 10 years later. On the second
prong, visits were undertaken to a RSTI park, the Tshwane Innovation Hub, and three (03) mining research councils
(i.e. Anglo Research Lab, MINTEK, and DebTech) in South Africa in 2007 and 2008.

Findings. A key notable finding, amongst others, was particularly the fact that these heavy equipment, labour inten-
sive industries did not seem to have any interest in RSTI parks. Moreover, no evidence exist that the world situation
has changed since 2017.

Originality. The study seems to be first of its kind to have investigated the participation of mining industries in RSTI
parks. It thus serves as reference for future investigations of the situation.

Practical implications. The paper shares notes distilled from the captains of the South African mining industry and
juxtaposes this experience against the RSTI park philosophy. Furthermore, it seeks to ascertain what has changed

ever since as vital lessons to other mining consortia elsewhere.
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1. INTRODUCTION

In today’s globalised and knowledge economy, na-
tional governments, amongst other, set up estates that
host and promote knowledge intensive enterprises.
These estates are called science or technology parks
hence abbreviated STPs. But other terms are also used
such as research parks or innovation hubs, etc., thus
leading to many different terminologies (see section 4).
Because of these many terminologies, these estates
shall be referred to in this paper by the more-
encompassing concept of research, science, technology
& innovation, hence RSTI parks hereafter. RSTI parks

are not a new idea. The first park was established in
1951 when Stanford University allocated part of its
campus leading to the world famed and renowned Sili-
con Valley. This was followed by the Cambridge
Science Park, UK, and Sophia Antipolis, France, in the
late 1960s (Bakouros, Mardas, & Varsakelis, 2002).
The whole idea is that spatial closeness between tenants
within the park has the desired effect of bringing about
an innovative milieu through agglomeration and cluste-
ring advantages (Noori, 1998). The same model was
later to be replicated around the rest of the world, as a
means of wealth creation (Keshmiri, Roustazadeh, Mo-
radi, & Sadigh, 2005) and economic growth (Ratinho &

© 2018. Z. Tjiparuro, O. Kgengwenyane, M. Oageng. Published by the Dnipro University of Technology on behalf of Mining of Mineral Deposits.
This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0/),
which permits unrestricted reuse, distribution, and reproduction in any medium, provided the original work is properly cited.

58




Z. Tjiparuro, O. Kgengwenyane, M. Oageng. (2018). Mining of Mineral Deposits, 12(2), 58-62

Henriques, 2010). Wealth and economic derive from
the fact that, first and foremost, RSTI parks:

1) nurture the creation and growth of innovation;

2) provide a platform for firms to network;

3) provide a platform for universities to link with
firms (Siegel, Westhead, & Wright, 2003).

In recent years, the world has seen a boom in RSTI
parks. By 2015, 117 parks had been established in Africa
alone (Kelly, 2015). Certainly, in the list is the Botswana
Innovation Hub, established in 2015. Its specific mission
was to put Botswana on the world map, as a location for
businesses engaged in knowledge intensive activities
(The Botswana Innovation Hub, 2016). This came
against the back-ground of an economy mired and stuck
in one commodity, namely, minerals (a situation often
referred to using the common economic moniker of re-
source-based).

The economy was thus in desperate need of diver-
sification and the government found the idea of
science parks a viable proposition. It was not lost on
the drafters of the BIH model that meaningful innova-
tion within the realm of knowledge economy should
start with the convergence of the main players in the
economy (e.g. the mining sector in the case of Bot-
swana) and research institutions. This became the
rallying point in the plan.

The Botswana Innovation Hub consequently invited a
number of engineering and technology based organiza-
tions, amongst them the Debswana Diamond Company
Botswana (Pty) Ltd., hereafter Debswana, to set up shop
in the science park. It was in this respect that Debswana
commissioned the authors through their organizations,
namely: X-Pert Group Botswana and the Rural Industries
Promotions Company Botswana-RIPCO (B), to under-
take a market assessment study. The aim was to estab-
lish the areas and conditions under which Debswana
could participate in the park. Essentially, could
Debswana participate, if so, with who (i.e. alone or with
other interest groups)?

This paper reviews and expands the data obtained
from a field study conducted between December 2007
and January 2008 in Botswana and South Africa. It
was during the course of this study that hard evidence
was unearthed about the incompatibility of heavy
industry research to RSTI parks. It was particularly
noted that this heavy equipment and labour intensive
industries did not show interest in RSTI parks any-
where in the world. It was therefore observed with
regret that the desire by the BIH to have such heavy
industries as tenants was not without challenges. But
2007/2008 is nearly a whole decade ago. Could the
situation have changed and if so what has motivated
the change? This is the work reported herein, under
four sections, starting with section 2 that gives the
methodology used and the results obtained. Discus-
sions are in section 3 and finally conclusions are given
in section 4.

2. METHODOLOGY

The two methodologies, namely, bibliographic re-
search and industrial survey are discussed below.
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2.1. Bibliographic research

An effective bibliographic research is dependent on
the use of appropriate keywords. In the case of RSTI
parks, appropriate keywords were obtained from lists of
world RSTI parks compiled by the United Nations Edu-
cational, Scientific, and Cultural Organization
(UNESCO, 2018). The descriptive phrases such as the
“science park” Cambridge Research Park were collated
to build a topology of keywords to use. The collated list
(e.g. “research park”, “science park”, etc.) was com-
bined alternately with the three keywords “dia-
mond/mining/mines” (e.g. “research park” and “dia-
mond”, “research park” and “mining”, “research park”
and “mine” etc.) to search for articles that specifically
addressed RSTI parks and mining or diamond mines in
the Web of Science, Scopus, Google Scholar, and Men-
deley. A tally of the hits was recorded and review of the
nature of the relationship was also recorded.

2.2. Benchmarking visits

Between the 17th to 19th of December 2007, and 21st
to 24th of January 2008, visits were undertaken to The
Innovation Hub at Tshwane, Anglo Research Lab,
DebTech, and MinTek. The purpose of the visits to
Anglo Research Lab, DebTech and MinTek were to
benchmark and thus inform Debswana on the most ideal
form of R & D practices to adopt in the event that their
participation in the Botswana Innovation Hub comes to
fruition. Part of observing the R & D practices at these
research institutions, was to establish as to whether the
R & D processes at these institutions could easily be
accommodated in the innovation hub. On the other hand,
the visit to The Innovation Hub was also part of the
learning process necessary to inform Debswana on the
normal operations that pertain to tenants operating in a
science and technology park.

3. RESULTS

3.1. Bibliographic search

The collated typology of keywords is given in alpha-
betic order in Table 1.

Table 1. A typology of RSTI parks terms

business centre/center
business cluster
business hub
business park

science city

science hub
science parks
science town

clusters startup hub
enterprise zones tech park
high tech campus technical park
incubator technocity
industrial estate technology hub
innovation campus technology parks
innovation parks/hubs technopark
innovation quarter technopoles
innovative ecosystem technopolis
knowledge park teknopark
new technolo
based firms (NngF s) tenant

regional innovation
research parks

venture capital




Z. Tjiparuro, O. Kgengwenyane, M. Oageng. (2018). Mining of Mineral Deposits, 12(2), 58-62

3.2. Benchmarking visits

On the one hand, all three South African Mining
Research councils visited (i.e. Anglo Research Lab,
DebTech and MinTek) were found to have no RSTI
relationship with any RSTI park anywhere in the world.
The Tshwane Innovation Hub, on the other hand, did not
have any working relationship with any mining institu-
tions anywhere save for Goldfields which was doing
research on robotics.

4. DISCUSSION

The foregoing results show that the relationship be-
tween RSTI parks and mining institutions seems to be non-
existent. Why is this so? The study undertook to find rea-
sons for this situation by looking into the procedures and
process of the visited institutions. This is discussed below.

4.1. RSTI activities

RSTI activities at Anglo Research Lab, DebTech and
MinTek were found to follow the normal protocol that
starts with a stated problem through to a seed idea, which
through an iterative process of refinement evolves into a
product ready for commercialization. A significant reli-
ance on pilot plants was observed. The size and extent of
such pilots are real and the space taken up significant.
Hence, mining research is without doubt a highly capital
intensive process that comes at very high costs.

Moreover, it was observed that RSTI activities in
mining are, first and foremost, very much reliant on a
network of laboratories (i.e. rock imaging, materials
testing, magnetic, environmental, x-ray, process techno-
logy, optics, tomography, mineralogy, hydrometallurgy,
pyrometallurgy, etc., in a seamless operational layout).
Secondly, support services such as CAD laboratories,
and workshops (electronics, machining, fabrication,
mechatronics, etc.), were always at hand.

It is also important to highlight the fact that the mining
RSTT activities present a very “dirty” heavy industry look
which may not be aligned to RSTI parks’ look and feel.
This is particularly relevant in that the BIH is planning to
be a high tech, high value R & D inclined. The Mining
R & D sites at MINTEK, DebTech and ARL have a
strong industrial look with major implication to health and
environment as typically the pilot processes have hazar-
dous effluents and can produce waste that needs to be
disposed in an environmentally friendly manner.

4.2. High caliber personnel

Given the size and enormity of mining research facili-
ties as discussed above, these facilities need highly quali-
fied staff and a significant number of specialists to
manage them. DebTech alone is managed by no less than
64 highly trained engineers, 14 scientists, 27 technicians,
17 artisans and 15 people in administration. On the other
hand, the human resources capital of Anglo Research
Lab boasts of 218 permanent staff complement of which
16% are PhD.s, 20% MSc.s and 46% BSc.s. Additional-
ly, the research centre has 215 personnel in fixed term
contractors of which 115 are skilled. The same pattern,
though slightly different and much on the higher side can
be found at MinTek. Mintek has about 500 permanent
staff members, over half of whom are scientists, engi-
neers and other technical R & D specialists.
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4.3. Mining as RSTI parks on their own right

Moreover, it was realized that mining researchers
after all organized themselves as RSTI parks on their
own right. It was observed that their RSTI operations
were reliant on having highly developed engineering
and process industries in their vicinity. In Johannes-
burg where Anglo Research Lab, DebTech and
MINTEK are located, their RSTI activities are support-
ed by specialized companies that can support their
specialized pilot plants and manufacturing of equip-
ment. This was found to present a challenge for
Debswana as there was very little mining engineering
and manufacturing capability in Botswana. The R & D
institutions visited exhibited a clear, solid customer
base with the critical mass to sustain costs of opera-
tions. For instance, Anglo Research Lab caters for the
whole of the Anglo mines. DebTech’s customer base,
on the other hand, includes all De Beers companies
egionally and globally, of which Debswana is a part.
As for MINTEK its service footprint is also global with
Botswana’s Tati Nickel Mine a regular customer.

4.4. Mining as a competitive industry

Mining is a highly competitive industry with mining
houses opting to keep RSTI results in house for secrecy
and to ensure that the IP developed only benefits the
originator. This could present a challenge for Debswana
in inviting other mining companies in Botswana such as
Tati Nickel, Muphane Gold, Mmamabula Coal etc. for
partnership in the BIH.

4.5. Peculiarity of diamond research

When it comes to diamond research, a question was
put to DebTech as to why they did not find it attractive
to enter collaboration with the rest of mineral research
institutions. DebTech’s response was that a study they
conducted showed that diamond industry is unique and
specific, while mineralogy tends to be generic research.
The level of overlap between diamond research and
other mining research institutions was estimated to be at
20%, a figure which does not give maximum value for a
diamond research institute to collaborate with those
institutions. It is worth noting that mineral research is a
highly competitive environment, where disposition to
secrecy is recognized to maintain a competitive ad-
vantage. That secrecy is even more profound in the
diamond industry. The outcome of DebTech’s R & D
process is not licensed off to third parties but is done in-
house and only sub-modules and components get out-
sourced. Technology that results from their R & D is
not even, and it is strictly prohibited, to be sold outside
the DeBeers Group so as to maintain the competitive
advantage. The research institute is even wary when it
comes to applying for patents, as the fear is that such
application may reveal their ingenuity to competitors.

5. CONCLUSIONS

In conclusion, it must be noted that the above chal-
lenges are profound and real, and need a serious intro-
spection on the side of any mining company that in-
tends to participate in RSTI parks. In fact, when the
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mining institutions were asked as to why they were not
anchor tenants in the Tshwane RSTI park or any other
elsewhere, it came to pass that most of these research
institutions were well established with a long history of
existence within which they have established partners,
built infrastructure, trained and attracted the best per-
sonnel for their operations, and thus expecting them to
relocate to seek residence in a science park did not
make business sense.

It can be concluded from the foregoing that the direct
participation of Debswana in the Botswana Innovation
Hub is going to be a first for a mining company, except
for the isolated case of Goldfields. The participation of
Mining R & D activities in RSTI parks and Innovation
Hubs is not common across the world with most Mining
Houses conducting their activities internally. In sum-
mary, this study has shown that operating a mining RSTI
facility is a very costly process that requires heavy
investment in facilities.

The limitation of this study is that the bibliographic
search for RSTI parks and mining was done on the basis
of published literature in English.
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IAPKHU HAYKH, JOCJIJKEHDb, TEXHIKHA TA THHOBAILIN: OTJISI /]
TEHJEHLIN Y TIPHUYO/OBYBHIN TA JOCJIJIHINA AISIIBHOCTI

3. Tximapypo, O. Kxxenryenian, M. Oariar

Meta. BusHauyeHHs! JOLIIBHOCTI Ta €pEKTUBHOCTI ydacTi ripHuuo00yBHOI koMmanii Debswana Diamond Compa-
ny Botswana y cTBopeHOMY IapKy AOCHiKeHb, HayKkH, TexHiku Ta inHoBauiil (JJHTI) — Llentpi innoBauiit borcBanu. Y
JlaHI{ CTATTi NPeJCTaBIEHUH 3BIT PO PE3yJIbTATH BUBUCHHS ITUTAHHS Ta OIJIA] NOTOYHOI CHUTYyalii 3 METO0 O3HaoM-
neHHs 31 3MiHamu micist 2007 poky.

Metoauka. ns1 mociikeHHs TOTo (akTy, HACKIIBKHU IMIHPOKO TIPpHUYIOA00YBHI KOMITaHIi MOXYTh OpaTH y4acTs y
po3Butky mapkiB JJHTI, 6yB 3acTocoBanuii ABOCTOpOHHIM MeTommuHmid minxin. [lo-mepime, Oyma po3pobieHa THIONO-
ris 3 33 KIIOYOBUX CIIiB; JaHA THUIOIOTiA Oyila BUKOpUCTaHa A 610miorpadiqHoro MomyKy craTei 3 IpeaMeTy TOCHTi-
JUKEHb y TaKMX HayKOMeTpuuHHX Oa3ax manux sk Web of Science, Scopus, Google Scholar, Mendeley i T.m. Po6ota
OyJia BUKOHAHA Ha rmoyarky jgociikents y 2007 poiii; B pamkax maxoro orisay (10 pokiB motomy) BoHa Oyna mpojo-
BxkeHa. [lo-apyre, y 2007 i 2008 pokax O0ynu HaneceHi Bizutu B napk JJHTI (InnoBauiiinuit uentp LBane) i Tpu ripau-
4yopyIHi HayKoBo-JociiaHi paau [liBnenHo-Adpukancbkoi Pecryoniku (Anglo Research Lab, MINTEK i DebTech).

PesyabTaTu. 3a nepiox 2007 — 2008 pokiB Oyso mpoBeAeHO nociijkeHHs s kommanii Debswana Diamond
Company Botswana (Pty) Ltd., mpoBinHoi koMmnaHii 3 BUIOOYTKY ainmasiB y boTcBaHi, 110710 BU3HAYCHHS HAHOLIBII
ineanbHOT OPMH MTPAKTUKH JOCHTIHKEHB 1 pO3p0o00K, sika Oyze NpHuiHATa Y TOMY BHIIAJKY, SIKIIO ii yyacTb B IHHOBa-
niiHOMy 1eHTpi boTrcBaHM Oyzne BUIpaBaaHO 1 B MOAAJBIIOMY peani3oBaHo. KilouoBMM pe3yinbTaToM BHUKOHAHHX
JOCIIIKEHB € Te, M0 TPYAOEMHI raily3i MPOMHCIOBOCTI B 3araJibHii TCHJICHIIIT He BUSABJISIOTH XKOHOTO IHTEpECy A0
mapkiB JJHTI. Binsmr Toro, B cBiToBoMy MacmTadi yepe3 10 pokis (3 2017 poky) y HaHii cuTyalii TakoX He BiJI3HA-
YaE€ThCS HISIKUX 3MiH.

HaykoBa HoBU3HA. [[aHe IOCII/KEHHS € IIEPLINM y CBOEMY PO, 1110 3BEpTAE NUJIbHY YBary Ha y4acTh FipHHY0J0-
OyBHHX KoMmaHi# y 3acHyBanHi napkiB JJHTI. Takum unHOM, 1aHe AOCIIHKEHHS € OCHOBOIO JJIsI MOJAIBIION0 BUBYEH-
Hs1 cUTYyalii B OUIBII IIUPOKUX MacIITadax.

IpakTnyna 3HaYuMicTh. Y JaHiil CTATTI BUKIAAal0ThCA i71e1, OTpUMaHi BiJ (uiarMaHiB ripHHY000yBHOI IIPOMHEC-
noocri [liBnenHo-Adpukancekoi PecryOuiky, y noeananHi 3 ¢inocodieto icuyBanus napkis JIHTI, a takox 3MiHH,
110 BigOyJMcs B CUCTEMI LIMX B3a€EMOBITHOCHH 3a octaHHi 10 pokiB. Pe3ynbraTl JOCHiIXKEHb Ta JOCBiJ CTBOPEHHS U
(YHKIIIOHYBaHHSI HAyKOBUX MapKiB KOPUCHI sl yCyHEHHs 0ap’epiB TX pO3BUTKY, a TAKOX JUII O3HAHOMJIICHHS CBITOBUM
ripHIY0100yBHUM KOHLIEPHAM.

Knrwouosi cnosa: napxu 00ciiodicens, napKu HayKu, NApKu mexHonozil, napxu innosayit, JHTI, armasu, 2iprnuqi pobomu
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MMAPKHM HAYKHU, UCCJIEJOBAHMIA, TEXHUKW U UHHOBAILUI: OB30P
TEHJAEHLIUI B TOPHOOBBIBAIOIIEN U UICCJEJOBATEIbCKOM JEITEJABHOCTH

3. Txunapypo, O. Kxxenrysnuan, M. Oarunr

Heab. Onpenenenne nenecoodpazHocTd U 3(G(GEKTUBHOCTH ydYacTHsi rOpHOJO0ObIBatolieil komnanuu Debswana
Diamond Company Botswana B co3jaHHOM Iapke MCClIeA0BaHW, HayKu, TexHUKkH U uHHOBaumi (MHTU) — Lentpe
WHHOBaIMii boTcBanbl. B naHHOW cTaThe MPEICTAaBICH OTYET O pe3ysibTaTax M3Y4eHHUs! BOIpoca U 0030p TEKyIIeh cu-
TyalluH C [EeNbI0 03HAKOMIIEHUS ¢ n3MeHeHusaMu nocie 2007 roxa.

Metoauka. {15 ncciaenoBanus Toro (hakra, HACKOJIBKO IIMPOKO TOPHBIE KOMIIAHUU MOTYT Y4acTBOBAaTh B Pa3BUTHH
napkos MHTU, Obl1 npuMeHeH ABYCTOPOHHUI METOIMUYECKH 1oxo/l. Bo-nepBrixX, Oblia paspaboTaHa TUIIOIOTHS U3
33 KIIFOYEBBIX CIIOB; NaHHAs THUHOJOTHA OBLTa MCHOIBh30BaHA IS OMOTHOTpadUIECKOTo MOWCKA CTaTel Mo MpeaMeTy
HCCIIEZIOBAaHNS B TaKUX HaykKoMmeTpuyeckmx Oa3zax maHHBIX kak Web of Science, Scopus, Google Scholar, Mendeley u
T.1. PaboTa Opwa BeITONMTHEHA B Hadane uccuenoBanus B 2007 roxy; B paMkax maHHoro o63opa (10 meT cmycrts) onHa
6puTa mponoiwkeHa. Bo-Bropeix, B 2007 u 2008 roxy Obutn HarneceHs! BI3UTH B napk MHTU (MHHOBAIMOHHEIN EHTP
[lBane) m B TpH TOPHOPYIOHBIX HAYYHO-HCCIIEAOBATENBCKUX coBeTa HOxHO-Adpuxanckoii Pecmyomukm (Anglo
Research Lab, MINTEK u DebTech).

PesyabTatsl. 3a nepuox 2007 — 2008 roioB ObUIO MPOBENEHO HCCiIeA0BaHue [yl koMranuu Debswana Diamond
Company Botswana (Pty) Ltd., Bexyieii kommanuu mo g00bue aimas3oB B borcBane, o Haubosee uzieaibHoil hopme
NPaKTHKK MCCIIEA0BaHUIl U pa3paboToK, KoTopast OyAeT MpUHSITA B TOM CIydae, eciii uX ydacTue B VIHHOBalMOHHOM
nentpe borceanbl Oyer onpaBaaHo 1 B gaibHEHIIeM peann3oBaHo. KiltloueBbIM pe3ybTaToOM BBIOJIHEHHBIX HCCIIEN0-
BaHWH SBJSIETCS TO, YTO TPYJIOEMKHE OTPACIH MPOMBIIUIEHHOCTH B OOIIEi TEHAECHINU HE IPOSBISIOT HUKAKOTO MHTE-
peca k mapkam UHTU. Bonee Toro, B MupoBoM Mmacmrade criycts 10 ser (c 2017 rona) B JaHHOW CUTyaluH TakxKe HE
OTMEYaeTCs] HUKaKUX M3MCHCHHH.

Hayunasi HoBU3HA. /[aHHOE HCCiieJOBaHUE SBISETCA MEPBBIM B CBOEM BHE, OOpAIIalONINM MPUCTAFHOE BHIMA-
HHE Ha y9acTHe TOPHOIOOBIBAIOIINX KOMITaHHH B ocHOBaHUH NapkoB MHTU. Takum oOpa3om, JaHHOE MCCIIECIOBAHHE
ABIISICTCA OCHOBOH U JATBHEHIIIETO N3yUEHHsI CUTYaIllH B O0JIee IMNPOKMUX MacmTadax.

IMpakTHyeckasi 3HAYUMOCTB. B 1aHHO# cTaThe M3JaraloTcsl UJIIeH, MOJy4YeHHbIe OT (UIarMaHOB rOPHOJ00OBIBaIO-
el npomsbiiuienHocTH H0xHO-Adpukanckoit Pecniyonuku, B coderanuu ¢ guiiocodueit cymecrsopanust napkos MH-
TU, a Tarxke npou3oLIe e U3MEHEHHSI B CUCTEME 3THX B3aMMOOTHOIIEHHH 3a rocieanue 10 ner. PesynbraTel uccieno-
BaHHUI U OIBIT CO31aHuA U (l)yHKIJ,MOHHpOBaHI/Iﬂ Hay4HbIX IAapKOB IOJIC3HBI AJIs1 YCTpaHCHUA 6ap1>epOB HX pa3BuTHA, a
TaKOKe JUIsl 03HAKOMIICHHS BEYILIMM MUPOBBIM TOPHOI00BIBAIOIINM KOHIIEPHAM.

Knroueevie cnosa: napxu ucciedoanull, napku HAyKu, napku mexuonozuti, napku uunosayuu, UHTU, armasvl,
2opHble pabomul
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