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Abstract

Abstract
Botswana is a country in southern Africa with rich mineral resources, which has
built its economy on mining. Due to challenges in the upcoming years caused by
climate and demographic change, it aims to move away from a resource-based
economy to a knowledge-based economy in the long term. In order to support the
process, the Maun Science Park, a centre for research and development is planned
to be created in Maun, a town on the edge of the Okavango Delta. The project is
initiated by the “International Resilience and Sustainability Partnership” (inRES), a
non-governmental organization. The project is currently in the initiation phase.
The purpose of this thesis is to determine a cost framework with exemplary
developer calculation and sensitivity analysis for the Maun Science Park Project in
Botswana. Therefor, a source research was performed in a first step. Based on this,
interviews were conducted with members of the inRES. Based on the data
obtained and further assumptions, a cost framework for the different project
phases of the MSP project was established. Subsequently, a developer calculation
was exemplarily carried out on the basis of the project phase 2 and a sensitivity
analysis was performed.
During the interviews, data was collected on the different project phases. It
became clear that the interview partners had partly inconsistent perceptions
about different project phases. The calculation can be used as a basis for further
calculation at the time of concretization of the planning data.
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Introduction

1 Introduction
The global community is increasingly challenged to find solutions for problems
such as climate change or demographic development and the problems that
accompany them, which have already occurred or will occur more intensively in
the coming decades. Africa will be particularly affected by these challenges, as
climate change is having a major impact on the continent, just like the
demographic change. The United Nations forecast that Africa's population will
have doubled by 2050. Along with these developments comes increasing demand
for food, water, clean drinking water, healthcare, clean air and resilient housing.
In order to find answers to the problems that arise in connection with these
challenges, a team of strong-willed people has formed the non-governmental
organization International Resilience and Sustainability Partnership (InRES). Their
goal is to develop a district, called Maun Science Park (MSP) that serves as a
research facility for these needs and provides a framework for collaboration
between local and international science. The MSP project in Maun, Botswana, is the
vision of Mr Koulolias in particular. As part of InRES, he and the organization, want
to establish a self-sufficient district with locally sourced services, products and
materials, as well as the creation of a system with a near-zero ecological footprint
where people and the environment can coexist. At the moment, the project
remains in the idea and conception phase.
The aim of this bachelor thesis is to gather and structure information about the
project in order to establish a cost framework for the project. Using a developer
calculation and a sensitivity analysis, the parameters of the project that should be
specially considered during planning and development will be determined.
The thesis begins by introducing the subjects of project development,
determination of costs as well as profitability analysis and sensitivity analysis in
the background section. Botswana, where the project is to be realized, will be
covered briefly with an insight into the issues, economy, politics and challenges
facing the country. Furthermore, the region and the city in which the MSP is to be
1
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realized will be covered. Then, the MSP project is presented and a stakeholder
analysis is performed.
The conducted interviews with the members of inRES will be presented in the next
chapter. The approach and objectives for the interviews are described and the
contents and statements are broken down into distinguished topics and
subsequently discussed.
The determination of a cost framework for the different project phases and the
exemplary developer calculation with subsequent sensitivity analysis of a project
phase will be presented in the following chapter. First, assumptions are made
about the project scope based on the interviews, since the project is in the idea
conception phase; there are no planning drafts yet. In the next step, cost
parameters are structured and assumptions about possible revenue sources are
made based on the interviews and research. In the next step, cost parameters are
structured and assumptions about possible revenue sources are made based on
the interviews and research.
On the basis of this data and Mr Bühler's cost break down structure of phase 1, a
cost framework is created in the next step and extrapolated to all phases. As an
example, a basic developer calculation is performed using phase 2 and a sensitivity
analysis is carried out. The aim is to find out which input parameters cause the
data of the total investment costs and the multiplier to vary and how sensitively
they react to changes.

2
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2 Methods
For the data acquisition, a literature research was carried out. Since the research
question is very specific, secondary literature was also considered. Keywords for
the research were: “project development”, “cost framework”, “development
calculation” and “sensitivity analysis”.
Interviews were conducted with project participants of the MSP Park to gather
specific data about the project. Based on these interviews and further research, a
cost framework was determined and an exemplary developer calculation as well as
a sensitivity analysis were carried out.

3 Background
This chapter provides an introduction to project development and its service
phases according to HOAI as well as the determination of costs in the course of
project development. It also describes how a profitability analysis with subsequent
sensitivity analysis can be carried out. The second section of the chapter
summarises basic data about Botswana and the third section introduces the MSP
project on which this thesis is writing.

3.1 Project development
The term "project development" can basically be defined in three ways that are
widely used in German-speaking regions. Firstly, project development in the
broader sense as defined by Diederichs, which considers the entire life cycle of the
property.
"Through project developments (in the broader sense) the factors location, project
idea and capital are to be combined with each other in such a way that competitive,
job-creating and securing as well as macro-economically socially and
environmentally compatible real estate objects can be created and can be used
profitably in the long term."1 (Diederichs & Malkwitz, 2020, p. 206)

1

This quote has been translated from German.
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In addition to this view, there is also the view of project development in the
narrower sense, in which only the project initiation phase and the project
conception phase are considered. The third category is project development in the
middle sense, which includes the realisation phase of the project, respectively the
construction phase in addition to project development in the narrower sense (cf.
Brauer, 2019, p. 539). Project development in the broader sense also includes the
phases of property use, conversion and modernisation up to deconstruction or
further utilisation.
Project development in the broader sense

Project development in the broader sense
Project
initiation

Project
design

Project
realisation

Use of
the
object

Conversion or
modernisation

Deconstruction
/ further
utilisation

Project development in the

Project development in in the middle sense

Project

Project development in the
narrower sense
Figure 1: Project development (modified Diederichs & Malkwitz, 2020, p. 206)

“The services according to § 34 "Service profile buildings and interiors" of the Fee
Structure for Architects and Engineers (HOAI) include the following service phases
1 to 9:
1. Basic evaluation
2. Preliminary planning
3. Design planning
4. Approval planning
5. Implementation planning
6. Preparation of award of contract
7. Participation in the award of contract
8. Object supervision (construction supervision or construction object
management)

4

Background
9. Object support and documentation.“2 (Brauer, 2019b, p. 539)
On the contrary to the above-mentioned approaches to project development in the
narrower, middle and broader sense, the service phases according to HOAI begin
just after the phase of the investment decision, in the phase of project design.
In the phase up to the investment decision, in the so-called service phase 0, which
is not a service phase according to HOAI, there are three basic initial conditions
from which a project development can originate. The initial situation 1 represents
the case that a project idea exists, but there is no location and no capital. Initial
situation 2, that there is capital, but the project idea has to be developed and the
property has to be procured. And there is the initial situation 3, where a property
is available, but the project idea must be developed and the capital must be
procured (cf. Diederichs & Malkwitz, 2020, p. 207). The phase where the
investment is first examined is the investor's concept-idea phase. In this phase, the
concept ideation is developed and the investment is reviewed.
Property

Capital

Concept
idea

Figure 2: Initial situation of a project development

In order to be able to make a statement about the profitability of the project at this
stage, it is necessary to "determine the basic conditions of the land and the type of
building envisaged in relation to the intended use" (Scholz et al., 2017, p. 25). In
order to be able to make these statements, a cost framework must be determined.
This is a first cost identification, created on the basis of a first concept idea and
cost parameters (cf. Scholz et al., 2017, p. 25).

2

This quote has been translated from German.
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3.2 Determination of costs
For the determination of project costs in the construction industry, there is the
standard ‘DIN 276’ according to the German Institute for Standardization. As
Scholz describes, “the costs according to ‘DIN 276_Kosten im Hochbau’ (costs in
building construction) are expenses for goods, services and charges that are
necessary for the planning and execution of construction measures”3 (2017, p. 47).
The DIN 276 consists of 7 cost groups; each cost group summarizes costs
according to planning criteria.
Costs in building construction DIN 276
KG 100

Property

KG 200

Preparation and development

KG 300

Building – building construction

KG 400

Building – technical equipment

KG 500

Outdoor facilities

KG 600

Equipment and artworks

KG 700

Incidental building costs

Table 1: DIN 276 - Costs in building construction

On the basis of DIN 276, there are essentially two objectives that are to be achieved
with the cost determination, on the one hand the cost determination for the
provision of services according to DIN 276, i.e. the budget determination as well as
the comprehensibility for the client and the cost determination for the
determination of the chargeable costs as a basis for the fee determination of the
architects and engineers according to HOAI.
Brauer describes five stages of cost precisions in cost determination (2019):

3

•

Cost framework

•

Cost estimate

•

Cost calculation

•

Cost quotation

•

Cost determination

This quote has been translated from German.
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The cost framework is the first cost identification during project development. A
financial target is defined as early as the concept formulation phase. The basis is
usually provided, by the client's requirements planning and utilization-related cost
parameters. This is followed by the cost estimate in service phase 2 of HOAI, at
which stage the total costs are roughly calculated. The basis for this is provided by
requirements that are as precise as possible and initial planning documents. In the
service phase 3 of HOAI the cost calculation is accomplished, aim is here an
"approximate determination of the costs" to reach according to DIN 276. The level
of detail should reach at least the second level of DIN 276. The basis is provided by
the preliminary design or design drawings and quantity calculations of the
reference units. The next step is to determine the cost quotation in service phase 7
of HOAI. The overall costs should be determined up to at least 3 levels (DIN 276).
Basis for the identification are among others complete and detailed planning
documents as well as compilations of offers and already incurred costs. The final
cost determination according to DIN 276 takes place in the 8th service phase of
HOAI. The aim is to determine the total costs incurred throughout the entire
construction project (cf. Brauer, 2019a, p. 567).
The ability to influence costs decreases as the project develops. In order to keep
costs in view at all times during project development, it is important to carry out
cost calculations from the very beginning in line with the respective level of
knowledge.
Figure 3 shows a graph of the cost development (depicted in red) as well as the
development of the cost influenceability (depicted in green) during a project
development through the 9 service phases of the HOAI. During the early
performance phases of a project development, it is still possible to influence the
amount of the later costs. The figure clearly shows that as the project progresses,
the impact on subsequent costs decreases. The curves intersect between service
phase 7 and service phase 8. After the curves have intersected, the costs rise
abruptly and the ability to influence the costs decreases.
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Figure 3: Cost influenceability progression (Achatzi et al., 2017, p. 48). Time is measured on the x-axis and is
divided into the different service phases (LP). The costs incurred in the course of the project are shown on the
y-axis. The area below the cost curve (depicted in red) is subdivided into the construction utilization costs
(Baunutzungskosten), the production costs (Herstellungskosten) and the planning costs (Planungskosten).
The course of the cost influenceability is depicted in green.

3.3 Profitability and sensitivity analysis
According to Diederichs and Preuß, in order to be able to carry out a profitability
analysis with a subsequent sensitivity analysis, three sub-activities should
basically be carried out.
•

“Profitability analysis - using the basic developer's calculation

•

Developing a profitability forecast for the expected period through dynamic
economic calculations

•

Carrying out a sensitivity analysis by changing rental income or sales price,
total investment costs and utilisation costs“ (2020, p. 218).

The basic development calculation is used for an economic assessment and
profitability evaluation of the project. The calculation can be carried out at
different stages of the project's progress and thus provides data of varying
significance. Using the developer calculation, a profitability analysis can be
performed, which is a common method in real estate practice. Within the
calculation, the total investment costs are compared with the annual rental
income. As described by Diederichs and Preuß, “the reciprocal value of the initial
8
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distribution yield and the multiplier or rent multiplier are determined from these”
(2020, p. 218). Using the dynamic profitability calculation, the profitability of
investments can be considered over the entire period of use. For this purpose, the
cash flows of income and expenditure as well as the compounding and discounting
over a fixed reference period are examined (cf. Diederichs & Preuß, 2020, p. 218).
The sensitivity analysis can be used to examine the influence of different input
parameters on factors such as rental income, sales price, total investment and
occupancy costs. Parameters for input can be for example, rent per sqm, occupancy
rate or construction cost parameters.

3.4 Botswana
Botswana is located in the south of Africa and is situated in the country's interior
as a landlocked country. Bordering to the north is Zimbabwe, South Africa to the
east and south as well as Namibia to the west. The area of the country covers
581,730 sqm, of which 80% belongs to the Kalahari Desert. There are two rivers in
Botswana with permanent, perennial water, the Okavango River and the
Kwando/Linyanti/Chobe River system. The Okavango River branches into the
Okavango Delta, which covers 15,000 sqm. The topography of the country is
predominantly flat with an average altitude of 1,000m above sea level. Of the land,
about 57% is pasture, which includes about 70% tribal and community pasture, a
quarter state pasture, and about 5% leased for large-scale commercial livestock
grazing. In some parts of Botswana, cattle breeding is the most important
economic activity and important for the social status of the local population.
Furthermore, it accounts for 70-80% of the agricultural Gross Domestic Product
(GDP) (cf. Winterbach et al., 2014, p. 2).
Botswana has been independent from Great Britain since 1966 and joined the
British Commonwealth at the same time (cf. Goodey, 2016). The country had a
population of 2,352,000 people in 2020. According to the UN World Population
Prospects 2019 the population has doubled since the late 1980s and had a growth
rate of 2.07% p.a. between the years 2015 and 2020 (cf. United Nations,
Department of Economic and Social Affairs, 2019). The population is made up of
the following ethnic groups: Tswana 79%, Kalanga 11%, Basarwa 3% and another
7%, which include among others the Kgalagadi and people of European ancestry.
9
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The religion of the majority of the population is Christian (79.1%), 15.2% are nondenominational, 4.1% are Badimo and 1.4% include Baha'i, Hindu, Muslim and
Rastafarian (cf. CIA, 2020).
More than ten per cent of the population lives in the capital Gaborone and a large
part of the population of Botswana lives within a radius of 100 km (cf. World
Population Review, 2020). The official language is English, along with the national
language Setswana, and a number of other spoken languages. The climatic
conditions are semi-arid, in which all four seasons are experienced. In the summer
months temperatures can reach up to 44 degrees Celsius, the hot season includes
the months from November to March. During this period, from January to
February, there are the heaviest rain falls. During the winter months, temperatures
below the freezing point can be measured in some parts of the country. The cold
season includes the months from May to the end of August. In the periods between
winter and summer there is a dry climate with more moderate temperatures (cf.
GOV.BW, n. d.).
Life expectancy is 68.8 years and the average age is 24.5 years. Most people live in
cities, resulting in an urbanisation rate of 69.4% for the country. The UN Education
Index4 is 0.664 and the Gender Inequality Index is 0.4645. Both figures rank
somewhere in the middle in a global comparison (cf. Bertelsmann Stiftung, 2020, p.
3).
The health system in Botswana is subsidized by the state and accessible to every
Botswana citizen. It is a multi-level system consisting of mobile stops, health posts,
clinics and clinics with maternity. Children under five years of age and the elderly
over 65 years of age are exempt from fees, while all other Botswana citizens pay a
5 BWP (Botswana Pula) consultation fee per visit (cf. Ministry of Health &
Wellness, Botswana, n. d.). About 85% of the population can reach a health care
facility within 5 km (cf. unicef, n. d.). Despite good access to the health system,

4 “Education index is an average of mean years of schooling (of adults) and expected years of

schooling (of children), both expressed as an index obtained by scaling with the corresponding
maxima.” (United Nations Development Programme, n. d.)
5 The Gender Inequality Index is intended to show the degree of equality between men and women;
the closer the value is to zero, the more equal the quality of life in the areas taken into account.
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Botswana is one of the most HIV-affected countries in the world; meaning that
20.7% of the population aged 15-49 is infected. Access to antiretroviral treatment
is free for all Botswana citizens (cf. Avert, 2020).
The education system in Botswana offers all children free schooling for the first 10
years, after which school fees must be paid (cf. Malejane & Diraditsile, 2019, p. 2).
The literacy rate in Botswana is one of the highest in Africa with 88.5% (cf. CIA,
2020).
3.4.1 Economy
Among African countries, Botswana is one of the wealthiest. The GDP 2019 was
$43.91 billion international dollars (cf. H. Plecher, 2020) and at Purchasing Power
Parity, the per capita income was $18,583.
Until diamond deposits were found in the early 1970s, Botswana was a financially
poor country. After it became independent, it was one of the poorest countries in
the world. Subsequently, the country developed into what is now ranked as a
middle-income country. Not only the mining industry developed rapidly, but also
other sectors such as cattle breeding and premium tourism especially in the
Okavango Delta (cf. Bertelsmann Stiftung, 2020, p. 6).
The largest part of the GDP of 2019 was the service sector with 60.62% followed
by the industry with 28.3% and only 1.95% in the agricultural sector (cf.
Urmersbach, 2020). In 2018, GDP growth was 4.5%, the inflation rate was 3.2%
and the unemployment rate was 17.9%. However, the distribution of wealth is
uneven. The Gini Index6 was at 0.533 points in 2015. In addition, 38.5% of the
population lives below the poverty line, meaning they live on less than US$3.20 per
day according to 2011 international prices (cf. Bertelsmann Stiftung, 2020, p. 3 et
seq.).
The Human Development Index in 2018 was 0.728, ranking Botswana 94th out of
189, making it one of the countries with High Human Development Status (cf.

6 The Gini Index is a statistical measure of the unequal distribution of income within a country.

A

value of zero would represent an equal distribution of income and a value of one the maximum
unequal distribution.
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Conceição & United Nations Development Programme, 2019, p. 301). According to
Transparency International, Botswana has the lowest corruption rate amongst
African countries and ranks 34th in the world (n. d.). It also has the highest credit
rating according to Moody's, affirms A2 rating, outlook stable in 2016, of all African
countries (cf. Schmidt, 2018). The largest pillar of Botswana's economy is the
mining sector, which accounts for a quarter of the GDP. The country is also one of
the largest exporters of diamonds. Other mines include nickel-copper, coal, soda
ash, gold, silver, semi-precious stones, and granite (cf. GOV.BW, n. d.).
3.4.2 Policy
Botswana is a republic with a multi-party democracy in which elections are held
every five years. Head of state is Dr. Mokgweetsi Eric Keabetswe Masisi as
President of the Republic of Botswana, who came to power on April 1, 2018 (cf.
Amt, n. d.). The government consists of three parts Executive, Legislative and
Judiciary. The legal system combines Roman Dutch law with customary law in a
dual legal system (cf. GOV.BW, n. d.).
3.4.3 Challenges for Botswana
Despite the great development that the Republic of Botswana has undergone since
its independence, there are some challenges that Botswana will face in the coming
years. According to the Bertelsmann Country Report 2020, some of these problems
are unemployment and especially youth unemployment, which poses challenges
for the country as about 60 % of the population belongs to this age group. Poverty
is one of these challenges and the inequality between the rich and the poor.
HIV/AIDS is also a major issue as 1/5 of the population between the ages of 15 and
49 is infected. These problems have been recognised and are being actively
worked on by the government. For example, there are welfare programmes such
as cash transfers, empowerment programmes, food baskets, feeding programmes,
public works and education subsidies. According to the Bertelsmann Foundation's
Country Report 2020, a further challenge is seen in the dependence of diamond
mining and trade on the economy. In 2008, during the great recession, the impact
of falling demand for diamonds and minerals on Botswana's economy became
clear when the government had to take out a loan from the African Development
Bank for the first time in 17 years (cf. Bertelsmann Stiftung, 2020, p. 16).
12
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In response to this dependency, the Botswana government wants to develop,
support and create a knowledge-based economy, according to President Masisi. In
the process of this development, the MSP is expected to play a boosting role.
3.4.4 Okavango Delta / Maun
The Okavango Delta is located in the northern part of Botswana and originates
from the Okavango River. The Okavango River originates in Angola and at times
forms the border between Namibia and Angola until it flows to Botswana and fans
out into the Okavango Delta. The area covers 15,000 sqm. Since 2014, this delta
has been a UNESCO World Heritage Site and is one of the few delta systems that
does not flow into a sea or ocean. It is composed of permanent wetlands and
seasonally submerged plains. In addition, this bio diverse environment is home to
many species, including some endangered ones of large mammals such as the
African wild dog, lion and black rhino (cf. UNESCO World Heritage Centre, n. d.).
The city of Maun is located in the north of Botswana on the edge of the Okavango
Delta and in the Ngami East Sub District; Maun had a population of 60,257 people
and 90,334 people were living in Ngami East Sub District, according to the last
population census in 2011. Maun is the largest city within the district and is home
to more than half of all the people living within this area. Between 2001 and 2011,
the city grew by 6.6 per cent (cf. Statistics Botswana, n. d., p. 7,15).

3.5 Maun Science Park
3.5.1 The Vision
The vision of the MSP project is to develop a self-sufficient district with locally
sourced services, products and materials, as well as the creation of a near-zero
ecological footprint system in which humankind and the environment can coexist.
The project is designed to support the transition of Botswana to a knowledgebased economy and to support the country in its digital transformation strategy as
well as to achieve the four pillars of Botswana´s Vision 2036. The four pillars
consist of Sustainable Economic Development, Human and Social Development,
Sustainable Environment as well as Governance, Peace and Security (Vision 2036
Coordinating Agency, n. d.).

13
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Mainly Vasilis Koulolais who is a professor at the University of Stockholm initiated
the project. He is part of inRES, a non-profit organisation that acts as project
developer for the MSP project.
An interdisciplinary team at the Stockholm Institute, with which Mr Koulolias
works, has for some time been looking at how everyday life might function in the
future in order to find an answer to the problems caused by the consequences of
population growth, climate change and natural disasters. Mr Koulolais says, "We
have all the technical prerequisites"; "We just have to combine them wisely".
According to him, the project will use state-of-the-art technologies such as the
Internet of Things, Robotics, Artificial Intelligence and New Materials to find
solutions (cf. Parstorfer, n. d.).
The MSP project is supported by the President of Botswana Mokgweetsi Masisi. In
addition, the project initiators were able to find other partners such as the
University of Stockholm, the HTWG Konstanz, the Technical University of Munich
and the German Academic Exchange Service.
3.5.2 The objectives
The two major challenges, which the global community is facing, are climate and
demographic change. In comparison to the other continents, Africa's population is
growing the fastest. More than half of the world's projected population growth is
expected to occur in Africa by 2050, by which time the population of sub-Saharan
Africa is expected to have doubled (United Nations, 2015). Along with these
developments comes increasing demand for food, water, clean drinking water,
healthcare, air and resilient housing. The goal is to develop a district that serves as
a research facility for these needs and provides a framework for collaboration
between local and international science. The development of a test habitat in
which to build a networked intelligent system in which machines, people and
applications interact to enrich the daily lives. Technological progress will be the
ally in the search for answers to the aforementioned problems.
The people, the habitat and the environment are at the centre of the development
of the MSP. The keyword "people" refers to the needs that must be met, as well as
education, health, and sustainable living, to name just a few points. By “habitat”,
the district's environment is meant, such as the supply of clean drinking water, a
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functioning sewage system, renewable energies and smart monitoring systems, as
well as the development of community food production based on information and
communications technology such as micro-farming. The vision is everything
connected to everything. “Environment” is all about considering the impact of the
MSP on the environment, aiming for a near-zero environmental footprint, and
collecting and analysing data on people's impact on their environment. To achieve
these goals, the objectives can be divided into five main tasks. According to the
script of the lecture International Cooperation of the HTWG Konstanz in Summer
2020, the points can be divided as described below.
1. “Made in Botswana, Africa”:
The goal is to identify the needs of the stakeholders of the MSP and to put
people at the centre of the design and development, as well as to create
these elements through local services, products and materials.
2. “Build a stat-of-the-art living environment”:
The following need to be reconciled: Infrastructure, Living Lab, Resilience
and Wildlife. This could be achieved with the assistance of intelligent
networked platforms and systems that provide solutions for energy supply,
food supply and waste management, among other things, as well as the
coexistence of humans and animals and the coexistence of humans and
nature. Using a fully interconnected infrastructure could develop a
blueprint for community development in Botswana and Africa.
3. “Become a knowledge provider”:
The research and educational facilities housed in the MSP can provide
important information for a better understanding of the "connected and
aware" living environment. The collected data from the living lab can be
observed and processed in the research centre and incorporated into a
feedback loop. Collaboration with international scientists and universities
can be established.
4. “African leadership in Innovation Construction Regulations”:
New regulatory frameworks can be created to address the integration of
new technologies in the construction and environmental sectors. This
framework can be used as an example for good governance worldwide.
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5. “Create jobs and prosperity”:
The Business Incubator will be an engine for integrated smart
infrastructure and community development. The goal is a deep
understanding of sustainable intelligent and connected communities, with a
focus on the “Southern African Development Community” region, Africa and
the world (cf. HTWG Konstanz Lecture Internationale Kooperationen,
2020).
3.5.3 The data
The MSP project will consist of three pillars: the Smart Living Lab (L.Lab), the
School of Design and Engineering (a.school), and the Business Incubator. There
will be an economic and social impact on the environment and the population
through job creation, innovation, and the promotion of start-ups, the generation of
new knowledge and the exchange with scientists around the world. The project is
to be built in Maun, Botswana. The property on which
the MSP is to be built is centrally located in Maun, it is
the site of the current Maun Educational Park. It is
located in the south of the Maun International Airport
and southwest of the Thamalakane River. The area of
the land is 250 hectares, with a maximum length of 2.8
km and a maximum width of 1.2 km (HTWG Konstanz
Lecture Internationale Kooperationen, 2020).
Figure 4: Property of the MSP

3.5.3.1 Smart Living Lab
The centre of the MSP will be the L.Lab, which will serve as a model for developing
and implementing sustainable smart solutions for Botswana. According to Vasilis
Koulolais it will consist of 25 homes, consisting of ten self-sustainable homes in a
village structure and fifteen homes or Smart Living Units included in the Tree of
Life, a multi-storey building. All houses and units should be smartly connected
with each other. 20-25 families, some local people and some researchers will
inhabit the homes. The data generated within the L.Lab will be collected, analysed
and processed in a Research Centre that will also be integrated into the MSP. The
solutions developed here in the context of this pilot settlement should offer the
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possibility of transferability to other projects within Botswana and to other
countries in Africa. The aim is to develop solutions, tested with and by the village
community that will bring further improvements in the sectors: "Energy,
Agriculture, Mobility, Waste, Water and Health" (cf. Maun Science Park, n. d.).
3.5.3.2 The School of Design and Engineering
The Ministry of Education of Botswana supports the a.school. The aim is to
establish a school within the park that is connected to leading universities around
the world, so that an exchange of scientists from all over the world can take place,
in order to find intelligent solutions for social and technological issues. The school
will become a supporting part of the L.Lab. Technologies will be studied and
researched, which will be used in the L.Lab. According to Vasilis Koulolais the
a.school will provide capacity for 200 - 300 students as well as researchers.
Within the school, the aim is to connect with industry and establish contacts with
companies. Through the business incubator, which will also be a part of the MSP,
interesting cooperation’s can arise.
3.5.3.3 Business Incubator
A business incubator will also be built on the grounds of the MSP. The incubator
will be based on the model of a digital innovation hub. The goal is to create a fertile
and supportive environment for the development of start-ups with smart living
solutions. And also create a space where industry meets research. From the order
of magnitude 300 - 400 people should be able to work here, most of these people
will live in the city and not in the MSP. As described on the MSP website, the
incubator will "market and sell the smart solutions and living lab model to the
African and global markets" (Maun Science Park, n. d.).
3.5.4 Stakeholder Analysis
In order to get an impression of the different interests and stakeholders involved
in the MSP project, they will be identified and classified in the next step.
Stakeholder analysis - what does it mean? A stakeholder is any person or group
that has an interest in the project and makes demands on it. In order to ensure a
successful project, it is important to identify at an early stage everyone who is
involved in the project, who has an interest in the project, who has an influence on
the project or who will be influenced by the project. It is important to identify the
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needs and expectations of the stakeholders and to align them with each other.
Since the stakeholders have different interests and can exert different levels of
power on the project, it can be useful to divide them into groups to determine their
importance and how to deal with them as the project progresses (cf. Paul &
Wollny, 2020, p. 105).
The first step is to identify the stakeholders. The first distinction is made between
internal and external stakeholders. A brainstorming process identified the
following stakeholders for the MSP project. This was based on the stakeholder
analysis by David Broderick, which was modified in this process (Broderick, 2020,
p. 66).
Higher economic

Rather no economic interest

interest
Internal Stakeholders
External Stakeholders

•
•
•

•
•

Investors
Lenders
Banks and
financial
institutions
Contractors
Government of
Botswana

•

inRES (NGO)

•

Department of
Construction
Tribal head and members
Future users
Citizens Botswana
Citizen Maun
Ministry of Education
Environment
Conservationists
Wildlife Conservationist
Maun Educational Park
(Stakeholder)

•
•
•
•
•
•
•
•
•

Table 2: MSP stakeholder listing

In the case of the MSP, inRES, a non-governmental organization, is considered as
an internal stakeholder, as they are the project initiators. The other stakeholders
are regarded as external stakeholders and are divided in two groups: those with a
higher economic interest and those with a rather non-economic interest.
Once the stakeholders have been identified, they can be mapped in a matrix,
divided into the categories: High influence and increased interest, high influence
and lower interest, low influence and high interest and low influence and lower
interest in the project. The assignment may change in course of the project. The
matrix is a momentary snapshot based on the author's assessment.
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Figure 5: Stakeholder analysis of the MSP

After identifying and classifying the stakeholders of the MSP project, it becomes
clear that the project initiators, inRES, will have the greatest influence on the
project. They are the internal stakeholders with the greatest interest and influence
on the success of the project. Based on this, in the following part of this thesis,
interviews will be conducted with some of the inRES project stakeholders to gain
insights into their view of the project, confirm and verify some assumptions, as
well as to get input for the project's financing ideas and to be able to draw up a
developer's calculation from the results.
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4 Interviews
In order to approach the initial question of this bachelor thesis and to collect and
structure information about the scope and costs of the MSP and then to carry out a
profitability analysis and sensitivity analysis based on a first rough cost
calculation, basic questions about the project had to be answered and collected
first. For this purpose interviews were conducted in the next step. In the following
section of this paper, the contents of the interviews conducted are described and
discussed. First, the procedure and objectives of the interviews are presented.
Then, the contents of the various interviews are described and subsequently
discussed, and the differences and similarities of the statements made in the
interviews are shown.

4.1 Procedure / Approach
Purpose for the interviews was to get the best possible insight into the
understanding and vision of the project, as well as for its different project parts
and phases. When researching on the MSP project, the data situation was
moderate. It was difficult to get a holistic picture of the vision of the MSP, in detail.
To address the initial question of this thesis, the data situation, which came about
through literature, Internet research and information from the course lecture was
not sufficient.
After the stakeholder analysis, it became clear that the non-profit organization
inRES as project initiators are the driving force behind the project. The conclusion
was to set up interviews with project participants of inRES. With the support of
Professor Bühler, interview appointments were arranged with Mr Vasilis
Koulolias, Mr Warren Hero and Mr Morten Møller, all part of inRES. The detailed
questionnaires for the interviews are in the appendix (Appendix 1).
Roughly summarized, the different topics covered in the interviews were
questions about the MSP in general, the L.Lab, the a.school as well as the Business
Incubator. The questions were related to the basic understanding of the project as
well as, for example, to the site and sizes of the MSP project.

4.2 Contents
In order to make the contents comprehensible, the information that could be
generated in the interviews was divided into the following topics.
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4.2.1 Status Quo
The area where the MSP is planned to be built is currently called Maun Educational
Park and located in the City of Maun. On the site there are two traditional huts that
are in a dilapidated condition. According to Vasilis Koulolias, they must be
demolished because the substance is so damaged that this is the best option.
Among other things, the substance was damaged by monkeys and termites.
In order to get a better understanding of the localities, the existing buildings have
been marked in figure 6. Entering the area from Sekgoma Road (main road), the
entrance of the Maun Educational Park (number "1" on the image) which in the
future will be the MSP, is reached. The road leading from Sekgoma Road to the
main entrance gate of the park is in good condition and can be used for the next
project phase; the distance is about 145 meters. The path between the main
entrance gate of the park and the traditional huts is currently only accessible by an
off-road vehicle. This route measures
about 220 meters and was flooded at the
beginning of 2021. It must be renewed.
The traditional huts are 50 meters away
from each other. There is one bigger
(number "2" on the image), and one
smaller hut (number "3" on the image)
which are both in dilapidated condition.

Figure 6: Site map of the existing buildings

Further pictures and site plans can be found in the appendix.
In the past, the premises of the huts were used for the education of children from
the community, in order to bring them closer to the environment, as well as to
teach them about the habitat (cf. Koulolias, 2021).
4.2.2 Project Description
The MSP project can be divided into 4 project phases. During the first project
phase the visitor centre will be demolished and rebuilt. The visitor centre will be
the base station of the project from where the habitat can be explored, for example
underground investigations or flood observations. In addition, a connection to the
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local community can be established. The community can observe the process, get
into conversation and a co-creation process can take place.
The second phase of the project will be the construction of the research centre and
an educational facility. In the third phase the L.Labs will be built and in the final
phase of the project, the fourth phase, a business incubator will be developed (cf.
Koulolias, 2021).
Mr Bühler points out that it can be of great importance for the progress of the
project that the different project phases interlock and the planning details of the
different phases are worked out as early as possible so that none of the phases
ends abruptly. An abrupt end of a phase can lead to additional energy being
expended to lift the project into the next phase. By interlocking the phases and
having a fully developed concept there can also be gained larger sums of money
and more trust during fundraisers and investor pitches.
4.2.3 Property
The 256-hectare property belongs to the local community and will be handed over
to the MSP project with a memorandum of understanding. This means that there
will be a partnership agreement. The local community hands over the land to the
project initiators and receives in return a newly developed district with a research
centre, a school and the business incubators, which represents an investment in
the future of the city Maun and the citizens of Botswana (cf. Koulolias, 2021).
4.2.4 Project Phase 1
The first step within the Project Phase 1, according to Vasilis Koulolias, is the
construction of the visitor centre. The centre will be built on the site of the
traditional huts, which are currently still on the site. They will be demolished and
rebuilt. The goal is to restore the traditional exterior appearance. The interior of
the buildings will have a more modern ambience.
It should be noted that the design of the Visitor Centre fits both the use and
architectural aspect of the future MSP (cf. Hero, 2021).
The road from Sekgoma Road to the entrance gate of the park can be used, it is well
maintained. From the entrance gate to the traditional huts, later to the Visitor
Centre, the road needs to be renewed. Mr Koulolias said that a wooden path could
be built here, which could be used either by pedestrians or golf carts. Visitors
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would park their cars in front of the entrance gate. Mr Bühler suggests to replace
the existing road by a proper one.
The floor space for the visitor centre should be about 400 sqm. This would be
spread over two floors. The structure could be round like the current structure.
The diameter could be 16 meters and the height of the building could be 7 - 8
meters. The use of the space could be as follows: there could be conference rooms
and a large conference room for consultations with the community, as well as
shared workspace on the upper floor. There could be a workspace for 30 - 40
people.
Since the whole area was flooded at the beginning of 2021, the idea is to build the
building on stilts to prevent another flooding. Also, the wooden path for
pedestrians or golf cart drivers should be raised by at least 1m (cf. Koulolias,
2021). Mr Bühler noted that in terms of flood protection, the environment should
be properly studied from the beginning and proper flood protection may also be
created through landscaping work.
Phase 1 will be the key to the success of the project and the visitor centre could be
the base station of the project. In this phase it is important to understand how the
environment works and as Mr Koulolias said how the environment breathes. Here,
for example, underground research could be done and experts could connect and
discuss various issues (2021).
Mr Hero said that at this stage it is important to fully understand the environment
and invest in planning, as well as in understanding the local people. Also to get
familiar with the topography in terms of flooding but also for example how to
bring water into the buildings naturally (cf. Hero, 2021).
When it comes to the question of use, Mr Bühler said that it could make sense in
the initial phase, i.e. in Project Phase 1, to already integrate a mixed use. This could
mean creating accommodations in addition to office space and conference rooms.
In terms of zoning discussions, it would be beneficial to integrate a holistic way of
working and living from the very beginning, both for the local authorities and for
the culture of the project. According to Mr Bühler, as part of the first phase of the
project and the construction of the visitor centre, a youth labour up-skilling
program could be launched to train local people, for example, in rammed earth
techniques and later in the installation of PV panels.
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In addition, Mr Hero said that it is a good way to get in touch with the local
population, which could also be relevant to the consulting process for the MSP
Project. In the first phase, it is important to go through a process of identification
with the local population. Here the focus should be on communication, the
involvement and participation of the population in the processes.
According to Mr Møller, for the success of the project, but also for the success of
the Project Phase 1, it is important to involve the local population as early as
possible. In order to make this process as satisfactory as possible for all parties
involved, a concept should first be drawn up by the project initiators and discussed
with the population and then the requirements of the locals should be integrated.
Furthermore, Mr Møller asked the question "who is actually visiting?”. If the phase
is set up in such a way that it is actually designed as a visitor centre in which for
example, tourists also visit, it should be designed in such a way that it is actually
possible to show what kind of project is being created there, what the vision is, in
the form of models or video shows. In addition, already in the Project Phase 1
accommodations could be built, which would give the opportunity for example, for
students and experts to study the environment for a while and to work on the
project. For example, there could be 10 rooms with 10 - 12 sqm with en suite and a
kitchenette, like any student accommodation, plus a small canteen or a coffee shop.
In addition, the early introduction of mixed use would be beneficial for the later
project development in order to introduce as early as possible, also with regard to
the local authorities, that the MSP-Project is to be a multipurpose community
space (cf. Møller, 2021).
4.2.5 Project Phase 2
Phase 2 of the project includes the construction of the Research Centre and the
Educational Facility. According to Vasilis Koulolias, the research facility will
accommodate about 400 researchers, professors and staff, and the educational
facility 3,000 – 4,000 students. They will come to study and work on the campus of
the MSP, but will be accommodated in the city of Maun. Within 15 minutes one can
get from the city of Maun to the campus of the MSP. When planning, one should
also think about a mobility concept, which is also sustainable (cf. Koulolias, 2021).
Looking at the building structure, Mr Hero says it can be advantageous if the size
adapts to the needs, i.e., can be expanded or contracted. When designing, it is
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important to think of the capability of adding on, possibly in terms of different
modules. The Research Centre could be 1,400 – 2,000 sqm and have 3 - 4 floors;
these would not all have to be above ground, a basement would also be
conceivable. Like the Visitor Centre, Mr Hero says that the keyword here should be
multi-use, so that the Research Centre can coexist with the Educational Facility.
Conceivable here would be a rotating system in which 2 - 3 rotations per day are
possible. Rotation schedules increase the utilization rate. In addition, this creates
different communities for which a space for exchange is created. It is important to
keep in mind that social distancing has to remain feasible. In his eyes, the Research
Centre is the most essential building in the MSP.
Mr Møller answered the question of how the building structure of phase 2, i.e. the
Research Centre and the a.school, could be designed with a counter question,
"What should the research centre be doing?”. Questions like, "should there be
special apartments for the researchers?", "should it be designed for long term or
short term stays?", "should there be sports facilities?", all these questions need to
be discussed but first the question should be clarified which kind of research
centre should be built. I.e. first a concept should be developed, which kind of use is
planned for the research centre and based on this all further questions should be
answered.
4.2.6 Project Phase 3
In the third Project Phase, the L.Lab will be created. The aim is to explore questions
about what our future life as humans on earth might look like. The central
questions are not only of a technical nature, but also questions about how to deal
with the human-wildlife conflict, how to create a circular economy model, and
since this is an interdisciplinary project, it will also be a social project. But still a
key element of the L.Lab vision will be the infrastructure. The basis for this will be
a data-driven model. This development and the vision of how the L.Lab will
ultimately function is a new discipline and will also be part of the research that will
take place in the Research Centre. In the third phase not only the L.Lab will be built
but also a community. The plan is to build 25 apartments, of which, for example, 3 5 apartments could be made available to the local community and the rest could be
rented out in a classic rental model, e.g. to researchers. However, what the actual
structure will look like cannot be determined at this point in time. Since no
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underground investigations have been carried out so far, no statement can be
made about the building structure. It is conceivable that one larger building will be
erected (cf. Koulolias, 2021).
With regard to the residents and the use of the L.Lab, Mr Hero says that mixed use
is of central importance. That means different communities and different people.
The degree of residential density should also be considered. A higher level of
density contributes to a better climate balance.
For the development of the L.Lab the consultation will be a big part of the work.
First, “what are the needs of the local community and second?”, “what can the
international community contribute?” (cf. Koulolias, 2021).
Mr Møller points out that a solid concept with a clear utilization concept is needed
first. Based on this utilization concept, the next step could be to clarify what the
design will look like in detail.
4.2.7 Project Phase 4
The vision behind the business incubator is to create a space where new ideas will
be developed and supported. It is an accelerator, meaning to provide business
services related to the research on the other side. In Project Phase 4, the Business
Incubator will be built. It could have a volume of 2,000 – 3,000 sqm (cf. Koulolias,
2021).
As Mr Hero says, part of the Business Incubator is to understand Sub-Saharan
Africa. The way economic prosperity is thought about is based on the creation of
many small and medium enterprises. The development of the Business Incubator
should focus on the ability to incubate small and medium enterprises that use
technology in innovative ways. Furthermore, the possibility of creating these small
and medium enterprises, in the context of possible subsequent major donors to the
Maun Science Park, should be discussed so that these small and medium
enterprises can later become part of their acquisition and value chain (2021).
Within the Business Incubator, work can be done on the basic building blocks of
the Maun Sciences Park and its sustainability. In addition, questions could be
addressed or companies supported that develop ideas on smart farming and its
implementation or how conflicts between humans and wildlife can be prevented. It
could also become a business incubator to think about how different problems
society is facing can be addressed. For example, solutions to the energy question
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could be developed, how water production or treatment could look like (Hero,
2021).
According to Mr Møller, the functions that could be accommodated within the
Business Incubator and in the MSP in general, should be defined first. After the
feasibility studies have been carried out, it should be possible to determine exactly
what will actually be built. In this process, local wishes can also be taken into
account. The possibility of installing an up-skilling program as talked about in 4.2.4
makes more sense to Mr Møller than talking about incubators.
4.2.8 Revenue
Costs will be incurred for the construction of the buildings, which will be
constructed, no matter what they will look like in detail. To cover these costs a
capital investment will be necessary (cf. Koulolias, 2021).
Besides the physical model, it is important to look at the economic side of the
project. To get input from the local population also on the business model, the
discussion could be done through the trust. With the help of software and a rough
prototype, people could start trying and evaluating. In this way, the exchange could
take place (cf. Møller, 2021).
Potential sources of revenue during the various phases could include the following:
4.2.8.1 Phase 1
For the Project Phase 1, it may be possible to generate revenue from ticket sales at
a later stage (cf. Koulolias, 2021).
4.2.8.2 Phase 2
The research centre could generate rental income by renting out research units
and the school could generate income in the form of tuition fees from the students
and researchers. Here, a subsidy by the state of Botswana would be conceivable.
Another source of revenue that could be generated for the facility, the community,
and the businesses could be usage rights to the objects that are researched. In the
next step, additional money will be generated for the community when a large
number of students and researchers suddenly come to the campus and the city. In
summary, the majority of the income could come from the production of
intellectual property and rental (cf. Koulolias, 2021).
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4.2.8.3 Phase 3
The L.Lab with its 25 homes could be rented out. It would be conceivable to make
five apartments available to the community and to rent out 20 homes. Other
sources of income could be concessions as well as other services; it would also be
possible to build a small market to sell agricultural products (cf. Koulolias, 2021).
4.2.9 Risk factors
There are several risk factors for the MSP Project that came up in the interviews,
listed below:
•

Funding: When looking at the risk of what could keep the project from
taking off, funding is the biggest issue. So far there is no source of funding
and without funding there will be no project (cf. Møller, 2021).

•

Business Model: Both the business model and the physical model must be
developed in cooperation with the local population. It does not make sense
if the housing of the L.Lab is only affordable for the upper middle class after
completion. Then the goal of creating a blueprint for community
development in Africa, as we say, has been missed (cf. Møller, 2021).

•

Inconsistency / Discrepancy in planning: Since it is still unclear at this point
what will actually be built, a detailed development concept with a
utilization concept and feasibility study needs to be prepared (cf. Møller,
2021).

•

Planning errors: One risk factor is that something is build (Phase 1) that
doesn't serve the next phase (cf. Møller, 2021).

•

Blueprint fail: Something could be built that is not really needed and could
not serve as a blueprint for the rest of Africa (cf. Møller, 2021).

•

Change of a governance factor: The entire concept of the MSP is based on
the government's policy of supporting the green deal. Thus, one of the main
risk factors is that the political will changes and no longer suits the success
of the project (cf. Koulolias, 2021).

•

Linkage of the park development to local traditions and cultures: Important
for success will be the question of how to develop and at the same time
preserve the values, influences and traditions of the culture in order to
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build something that is in harmony with local traditions and cultures (cf.
Koulolias, 2021).
•

Climate change: Another risk factor is climate change and the associated
problems such as the issue of sustainable food production, flood risk or
droughts. The key is resilient development and creation of a sustainable
living environment that is easily accepted by people (cf. Koulolias, 2021).

•

Losing the vision: Another risk factor is the tendency when profit and the
industry enter the game and take over the helm, the vision may get lost (cf.
Koulolias, 2021).

4.3 Consistency and differences / discussion
The basic understanding about the vision for the project MSP was common to all
interview partners. In this project there is a great opportunity for the region and
the local people. The creation of the MSP will enable Maun and Botswana to take a
step forward in their efforts to move the country's economy away from a resourcebased economy to a knowledge-based society and economy. The aim is to create a
framework in which the major issues of the coming century can be worked on,
such as climate change, demographic change and the questions that go along with
them. To create this framework, a research centre and an educational institution
such as a school or university will be established. In addition, a so-called L.Lab
should be created in which different people live together in a community in
tandem with a data-driven model to explore life and to possibly provide in
combination with the research centre answers to questions about the future life as
humans on earth. In addition, a business incubator is to be created.
There was agreement on these fundamental ideas. When asked more detailed
questions, it became clear that there is no clear concept of how the MSP project
should be realised in detail and which functions are to be accommodated within
the MSP. There are many exciting ideas that have not yet been collected and
organized into a common thread. During the interviews it became clear that some
terms were not yet clearly defined. The terms "Research Center", "a.school",
“Business Incubator” and "L.Lab" are in the air. In addition, terms such as "Digital
Twin" and "Data-Driven Model" were mentioned, and there was no agreement as
to what these terms meant in detail. The interviewees had different interpretations
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and associations for the terms in question. In addition, it turned out that the data
that had been researched beforehand did not completely match the ideas of the
interview partners.
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5 Calculation
The MSP project is still in the concept idea phase. During the planning of the MSP,
the profitability of the project should already be taken into account. If the project
should be self-supporting, suitable revenue sources must be considered at an early
stage. Based on the data collected through the interviews and research, the aim is
to determine a rough cost framework and to perform a developer calculation on
this basis. Considered are the phases 1 - 4 of the project. Subsequently, a sensitivity
analysis is performed exemplarily on phase 2 in order to identify the sensitive
parameters to which special attention should be paid in the planning process. In
the following calculations and assumptions, both BWP and Euro currencies have
been used. A large part of the cost data is available in BWP, for the cost calculations
these were converted at an exchange rate of “13.2 BWP per Euro” (finanzen.net,
2021) . The currencies used are always clearly marked.

5.1 Derivation of the numbers
Unambiguous information could not always be collected during the interviews and
research. During the interviews, different statements were made about the size of
the MSP and the number of people to be accommodated in the different facilities of
the MSP. Since no defined utilization concept is available at this point in time, and
the clear scope and subsequent utilization are unclear in detail, assumptions have
been made about the size and utilization of the MSP.
5.1.1 Assumptions about the size of the project phases of the MSP
The assumptions on which the calculations are based are presented below in
tabular form. Information that could not be clearly gleaned from interviewee
statements or research has been adjusted or the author has made assumptions.
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The assumptions made to set up the developer calculation for the
MSP
Phase 1
Visitor Centre
Assumption: Visitor Centre 400sqm, 200sqm other building, 100sqm Main
Gate, 1000sqm additional buildings
Phase 2
Research Centre
A.School
Assumption: Space requirement per student of about 3 sqm there would
be space for about 1.600 students
Reseacher / Student housing
Assumption: One Appartment with a small bathroom and kitchenette will
have 20 sqm. Common areas are assumed to be 10 sqm per capita. 30
sqm per capita. 8.000/30 approx. 260 Appartments.
Other building(s) / facilities
Assumption: Additional builings like administration unit, cafeteria, ...
Phase 3
L.Lab
Assumtion: 25 homes, each 100 sqm
Community Assets
Assumption :2.000 sqm Community Assets,
1.500 sqm rental space for Shops, Coffe´s..
500 sqm common space
Phase 4
Business Incubator / Business Units
Assumtion:2000 sqm Rental of Business Incuabtor Units
Community Assets
Assumption:2.000 sqm Community Assets,
1.500 sqm rental space for Shops, Coffe´s..
500 sqm common space
Additional Upskilling Programm
Projects
Digital Twin

1.700,00

[m2]

2.500,00

[m2]

5.000,00

[m2]

8.000,00

[m2]

3.000,00

[m2]

2.500,00

[m2]

2.000,00

[m2]

2.500,00

[m2]

2.000,00

[m2]

Table 3: Assumptions about the size of the project phases of the MSP

In phase 1, the Visitor Centre will be built. This phase includes the construction of
the Visitor Centre with 400 sqm, other buildings with 200 sqm, and the main
entrance building with a size of 100 sqm as well as 1,000 sqm other additional
buildings. According to these assumptions, the total area of Phase 1 will be 1,700
sqm, these figures are based on an initial estimate by Mr Bühler. Phase 2 consists
of three subprojects: the Research Centre, the a.school and the Research / Student
housing project, as well as the construction of further facilities which are not
counted as a separate sub-project here.
In this calculation, the Research Centre is considered to have a size of 2,500 sqm.
The a.school is considered to have a size of 5,000 sqm assuming a space
requirement per student of about 3 sqm, there would be space for about 1,600
students. In addition, it is assumed that there will be accommodations for
researchers and students. The dimension of 8,000 sqm is based on an assumption
made by Mr Bühler in a first version of the break down structure for project phase
1. Also the assumption is made that another 3,000 sqm will be created to
accommodate functions such as a cafeteria or an administration unit, and stores
would also be conceivable here.
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The key element of phase 3, is the L.Lab, which will be built. It is assumed that the
25 homes will have a size of 100 sqm each. In addition, community assets of 2,000
sqm will be created, such as stores, cafes, and others.
In the final phase 4, the business incubator will be built. In this model calculation,
it will have a size of 2,500 sqm. In addition, further buildings will be constructed in
this phase that will create added value and infrastructure for the community. In
addition to the four phases of the MSP, two additional projects will be initiated.
First, a digital twin model will be created of the entire project, to support the cocreation process and ensure optimal planning and development of the MSP and to
show the world what is happening in Botswana. Furthermore, there will be a youth
labour up-skilling program for the local population. On the one hand, the aim is to
offer prospects for individual people and to create jobs. In addition, the local
population can be involved and integrated into the project.
5.1.2 Assumptions on the cost parameters made to set up the developer
calculation for the MSP
In order to be able to build on the above-mentioned key data and to establish a
cost framework, cost parameters were required in the next step. The data listed in
the following table 4 is based on an interview between Mr Bühler and Mr Marais
and a later correspondence between the two, as well as on the cost break down
structure of Phase 1 Mr Bühler created. Also an assumption by the author and a
figure based on research data was made.
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The assumptions made to set up the developer calculation
Unit price
for the MSP.
Construction cost for one square meter (cost of new
construction)
Roads and places, production cost , assumed 75 Pula/m2 or
1Mio Rand/km for 10m wide street
Landscaping works (4.000 pula / day for machinery,
performance about 100-200 m3/day, about 30 Pula/m3)
Fencing
Freshwater, wastewater, solid/organic waste recycling (selfsufficient); freshwater access or pump in the river 60.000 pula for
solar pump plus 50.000 pula for connection to local nework.
It is assumed that in each phase there is the cost of connection
and a new pump.
PV Off-Grid, electricity and electricity storage, 150.000 pula for
5kW system, panels, storage, installation = 30.000 pula/kW
Broadband Internet and community wifi, Network operator in
Maun 2.000 Pula/month, i.e. operated 3 years 72.000 pula, plus
installation 10.000 pula

Unit

Source

10.000,00

BWP / [m2]

Mr Marais

75,00

BWP / [m2]

Mr Marais

30,00

BWP / [m3]

Mr Marais

200,00

BWP / m

Mr Marais

110.000,00

BWP, lump sum

Mr Marais

30.000,00

BWP / kW

Mr Marais

2.000,00

BWP / month

Mr Marais

10.000,00 BWP / installation

Mr Marais

Phone system (land line), 2.000 pula per month

2.000,00

BWP / month

Mr Marais

Security of building, Security service, 5.000 pula/month
MSP Construction Management, 50.000 pula / month
management fee, labor already included in m2 CAPEX 12 people
300-500 pula / day / person … 4.000 pula per day , electrician is
charging 1000 pula / day.
Staff, for example: admin staff

5.000,00

BWP / month

Mr Marais

50.000,00

BWP / month

Mr Marais

20.000,00

BWP / month

200.000,00

BWP, lump sum

Mr Bühler

30.000,00

BWP, lump sum

Mr Bühler

50.000,00

BWP, lump sum

Mr Marais

600.000,00

BWP, lump sum

200.000,00

lBWP, ump sum

Mr Bühler
Mr Marais
modified by Mr
Bühler

100.000,00

BWP, lump sum

Mr Marais
modified by Mr
Bühler

800.000,00

BWP, lump sum

Mr Bühler

500.000,00

BWP, lump sum

Mr Bühler

30.000,00

€, lump sum

Mr Bühler

50.000,00
110.000,00
50.000,00

€, lump sum
€, lump sum
€, lump sum

Mr Bühler
Mr Bühler
Mr Bühler

10.000,00

€, lump sum

Mr Bühler

30.000,00
20.000,00

€, lump sum
€, lump sum

Mr Bühler
Mr Bühler

30.000,00

€, lump sum

Author

Property maintenance costs
Maintenance costs 6-12 € per sqm a year
Assumption: 150 pula per sqm of building construction a year.
Furniture (office, public spaces, living and lodging)
It is assumed that the furnishing for the phases 2-4 will be done by
the later users.
Appliances (washing machine dishwasher, bar and kitchen equipment,
BBQ space, etc.)
Partnering with local authorities (7 different departments, need to
pitch) employ a local person 50.000 pula lump sum
Environmental impact assessment
Land survey data (LIDAR drone, existing data, Esri, field survey,
etc), regular survey cost 20.000 pula, 100.000 pula for 3D model
of the site, REVIT model
geotechnical data incl suitability of in-situ materials for rammed
earth construction, soil testing. 40.000 pula lump sum, access to
300 test sites for the airport, 4 different soils in maun. Its very
uniform. Sand with clay bands between, Chris Rollins doing
testing DCP test 3.000 pula, doing the testing
Feasibility Reports and Designs for next MSP Project Phases.
Support by European Architectural and Engineering firms (to be
validated)
Public consultations (500.000 pula to give back to the
community)
National and international external stakeholders, international
expert mobility
PhD and Student mobility
Digital Twin Model
Hardware Infrastructure
Software Infrastructure and Platform Architecture, Protocols,
processes, etc.
International Expert Engagement Management
Local Engagement Management
Development mobility concept for the MSP

Mr Marais
Research,
Source: (§28 II.
BWP per sq. m. a
150,00
BV year
Instandhaltungs
kosten)

Table 4: Assumptions about the cost parameters made to set up the developer calculation for the MSP

5.1.3 Assumptions about possible sources of revenue for the MSP
Other assumptions that had to be made, in order to be able to create a developer
calculation of the MSP, were possible revenue sources for the MSP sub-projects.
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Possible revenue sources
Phase 1 Visiter Centre
Assumption: Project Phase 1 is funded by donations, and
maintenance and operating costs are either financed through
cross-subsidies or through revenue generated by the Visitor
Center, such as ticket sales.
Phase 2 Research Centre
Assumption: Square meter cost a month
Assumption: Rental of research units.
Rentable area: 2.500 sqm, 120 BWP square meter costs a
month
A.School
Assumption: Square meter cost a month
Assumption: The A.School acts as the school board and leases
the space from the MSP. The assumed cost for one square
meter of the school building corresponds to that of medium
standard office space.
Assumption: Space for 1600 Students with a space requirement
of 3 sqm per student.
Student Fee, Student Fee of 35.600,00 BWP a year for residents
or african students 71.100,00 for not residents. Assumtion: 1
Student per year 71.100 BWP, for residents the state of
Botswana will subsidize half of the student fee
Reseacher / Student housing
Assumption: Square meter cost a month
Assumption: Rental of 260 single-room student appartments
One Appartment with a small bathroom and kitchenette will
have 20 sqm. Common areas are assumed to be 10 sqm per
capita. 30 sqm per capita. 8.000/30 approx. 260 Appartments.
Parking spaces
Assumption: 400 units, each 300 BWP / month
Phase 3 L.Lab
Assumption: Square meter cost a month
Assumptions:
100 Pula a month for 1sqm
100 sqm per Appartment
Community Assets
Assumption: Square meter cost a month
Assumption: Community Assets like sports facilities, shops,
coffe´s... rental space of 2000 sqm
Phase 4 Business Incubator / Business Units
Assumption: Square meter cost a month
Assumption: Rental of Business Incuabtor Units
Assumtion: 2500 sqm rentable area for 120 BWP for 1 sqm
Community Assets rentable space
Assumption: Square meter cost a month
Assumtion: Community Assets like sports facilities, shops,
coffe´s...
Rental space of 1.500 sqm / 500 sqm general community
facilities
Upskilling Programm
Assumption: Financing via fees, either through student fee or
subsidised by the State of Botswana or both.

1.700,00

[m2]

2.500,00
120,00

[m2]
BWP / [m2]

300.000,00
5.000,00
70,00
350.000,00

8.000,00
100,00

BWP / month
[m2]
BWP / [m2]
BWP / month

[m2]
BWP / [m2]

520.000,00

BWP / month

400,00
300,00
120.000,00
2.500,00
100,00

[units]
BWP / [units]
BWP / month
[m2]
BWP / [m2]

250.000,00
2.000,00
100,00
200.000,00
2.500,00
120,00
300.000,00
1.500,00
100,00
150.000,00

BWP / month
[m2]
BWP / [m2]
BWP / month
[m2]
BWP / [m2]
BWP / month
[m2]
BWP / [m2]
BWP / month

Table 5: Possible revenue sources

As shown in table 5, the four project phases were considered separately. Phase 1
was assumed to be a kind of kick off phase and a base station for the whole project
as Mr Koulolias mentioned in an interview. For this thesis it is assumed that in
phase 1 no revenue will be generated, at a later stage it might be possible to
generate revenue through ticket sales if it is operated as an actual visitor centre.
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Project Phase 2 is divided into 3 subprojects. For the Research Centre, it is
assumed that the space will be leased to research units and thus generate rental
income. The total area of the Research Centre is taken as the leasable area.
Research has shown that the expected rent can be set at 120 BWP per sqm
(Appendix 8), this would correspond to a superior office. For the purpose of this
calculation, it was assumed that the research centre is a basic facility with no
specialized equipment or laboratories. Therefore, monthly rental income would be
generated at a 100% occupancy rate of 300,000 BWP, which would correspond to
22,727.27 €. The assumption was made, that the a.school will act as the school
board and will rent the premises from the MSP. The assumed costs for one sqm of
the school building correspond to those of a medium standard office space and
were assumed to be 70 BWP in this case. This would result in a rent of 350,000
BWP, which is equivalent to 26,515.15 €. For the third subproject, student housing,
a sqm price of 100 BWP was applied. Thus, an apartment with 20 sqm would cost
2,000 BWP. At a 100% occupancy rate, rental income of 520,000 BWP would be
generated, which would correspond to 39,393.94 €. In addition, it was assumed
that 400 parking spaces will be created in phase 2 and will be rented at a price of
300 BWP per month, which is 22.72 €. Project Phase 3 consists of the L.Lab and
community assets. Revenue could also be generated here through a rental model.
The assumption was made that 100 BWP per sqm could be generated. At 100%
rental occupancy, these assumptions would result in a rental income of 450,000
BWP which is equivalent to 34,090.91 €. Phase 4 was based on the assumption
that the Business Incubator could also generate rental income. Here the
assumption was made that the price per sqm is 120 BWP. This would correspond
to a superior office space. Furthermore, it was assumed that 1,500 sqm of the
community assets would be rented out at a price of 100 BWP. Thus a monthly rent
for Project Phase 4 would be 450,000 BWP which would correspond to 34,090.91
€. The up-skilling program could be financed through student fees and / or
through subsidization.
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5.1.4 Assumption about the time horizon of the project
The assumption was made that the construction phases will be realized one after
the other. A construction period of 3 years was assumed for Project Phase 1, based
on Mr Bühler's break down structure for Phase 1. A construction period of two
years was assumed for Project Phase 2 as well as Phase 3 and a construction
period of one year for Project Phase 4. Figure 7 presents the data graphically.
Construction Phase

2029

2028

Operating
phase

2023
2025
2027
2028

2027

2026

2025

2024

2023

2022

Beginning End
2021
2024
2026
2028

2021

Project Phase 1
Project Phase 2
Project Phase 3
Project Phase 4

Construction Phase
Operating phase
Figure 7: Assumption about time horizontal of the project

5.2 Cost structure
Based on the figures of the previous chapter 5.1 and the break down structure of
Project Phase 1 created by Mr Bühler, the break down structure for Project Phase 1
was slightly modified and the data was assigned to the cost groups of the DIN 276
cost structure in order to obtain a better overview. In the next step, the data of the
cost framework of Project Phase 1 was extrapolated to all four phases. The detailed
break down structures and detailed cost groups of Phase 1, Phase 2, Phase 3 and
Phase 4 can be found in the appendix (Appendix 4). The following table represents
the cost framework of Project Phase 1 and is organized according to DIN 276.
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13,20 Pula

=

1,00 € Euro

Building cost, costs in building construction according to DIN 276
Section Description
100 Property
200 Preparation and development
210 Preparation
flood protection and drainage works

Assuptions

4.000 pula / day for machinery, performance about 100-200 m3/day, about 30 Pula/m3,
1km berm of 5m2 x-section

Landscaping works (4.000 pula / day for machinery, performance
assumed 75 Pula/m2 or 1Mio Rand/km for 10m wide street, (500m length *10m width)
about 100-200 m3/day, about 30 Pula/m3)
227 Creation of traffic infrastructure
The access road from the main street to the entrance
150m length * 10m width
Connector road from the entrance to the main building
220m length *10m width
222 Water supply
Freshwater, wastewater, solid/organic waste recycling (selfsufficient)
300 Building - Building construction
Main Building - planning, execution of renovation and extension
works
Main Gate - planning, execution of renovation and extension
works
Other existing small building(s)
Additional buildings and structures (to showcase modern
architecture with rammed earth construction)
400 Building - technical equipment
440 Power installations
10kW Off-Grid PV electricity and electricity storage
450 Telecommunication and infotechnical equipment
Broadband Internet and community wifi, Network operator in
Maun
500 Outdoor facilities
523 Squares and courtyards
Entrance Place/Space
Visitor Center place/space
Optional: Additional roads and places
524 Parking spaces
A parking lot for 100 cars and/or smarter mobility solution
532 Safety constructions
Additional Fencing
600 Equipment and artworks
610 Equipment
Furniture (office, public spaces, living and lodging)
Appliances (washing machine dishwasher, bar and kitchen equipment,
BBQ space, etc.)
Multimedia equipment and technology for community engagement
and consultations
700 Incidental building costs
710 Building owner tasks
InRES
Maun Science Park Tribal Trust (3 staff)
Maun Science Park Construction Management
712 Determination of demand
Other aspects of MSP demand planning
720 Preparation of the object planning
environmental impact assessment
730 Architecture and engineering services
Feasibility Reports and Designs for next MSP Project Phases
Digital Twin Model

740 Reports and consulting
land survey data (LIDAR drone, existing data, Esri, field survey,
etc)
geotechnical data incl suitability of in-situ materials for rammed
earth construction, soil testing
770 General incidental construction costs
Security of building, Security service
Phone system (land line)
Broadband Internet and community wifi, Network operator in
Maun
790 Other ancillary construction costs
Collect user/stakeholder requirements
Partnering with local authorities (7 different departments, need to
pitch)
Public consultations (500.000 pula to give back to the community)
National and international external stakeholders, international
expert mobility
PhD and Student mobility
Definition of staffing for the building functions
Budget for the running costs of the building (other than staff, other
than Operating costs) in Phase 1, i. E. only the visitors’ centre in
place: Property maintenance costs

Total

Quantity

Unit

Unit Price

Price [Pula]

15.000,00

[m3]

30,00

450.000,00

63.446,97
34.090,91

75,00

277.500,00

21.022,73

110.000,00

8.333,33

10.000,00

17.000.000,00

1.287.878,79

30.000,00

300.000,00

23.484,85
22.727,27

10.000,00

10.000,00

757,58

75,00

1.312.500,00

75,00

225.000,00

17.045,45

200,00

400.000,00

30.303,03

5.000,00

[m3]

10.000,00

[m3]

3.700,00
1.500,00
2.200,00

[m2]
[m2]
[m2]

1,00

[unit]

1,00

[unit]

freshwater access or pump in the river 60.000 pula for solar pump plus 50.000 pula for
connection to local nework

1.700,00

[m2]

400,00

[m2]

assuming new built cost of 10.000 Pula/m2

100,00

[m2]

assuming new built cost of 10.000 Pula/m2

200,00

[m2]

assuming new built cost of 10.000 Pula/m2

Peak into the future, assuming new built cost of 10.000 Pula/m2

150.000 pula for 5kW system, panels, storage, installation = 30.000 pula/kW

1.000,00

50m * 50m
100m * 100m

30m2/lot
200 pula/m, rought estimate 2km fencing

[kW]
[kW]
[installation]

1,00

[installation]

17.500,00
2.500,00
10.000,00
5.000,00
3.000,00
3.000,00
2.000,00
2.000,00

[m2]
[m2]
[m2]
[m2]
[m2]
[m]
[m]

146.780,30
99.431,82

280.000,00
280.000,00
assumption lump sum 200,000 Euro

lumb sum

assumption lump sum 30,000 Euro

lumb sum

assumption lump sum 50,000 Euro

lumb sum

local project manager, 5 staff, 20.000Pula/month, 36months
50.000 pula / month management fee, labor already included in m2 CAPEX 12 people
300-500 pula / day / person … 4.000 pula per day , electrician is charging 1000 pula / day.

200.000,00 €
30.000,00 €
50.000,00 €

180,00
108,00

[man months]
[man months]

20.000,00
20.000,00

7.560.000,00
3.600.000,00
2.160.000,00

36,00

[man months]

50.000,00

1.800.000,00

3,00
3,00

[man months]

20.000,00

over 3 months * 20.000 pula/months

2.586.893,94
572.727,27

60.000,00

4.545,45

600.000,00

45.454,55

(3 people doing a good job) 100.000 pula, 20 pula /m2 for planning fees w/
L.Lab=2500m2, a.school=5000m2, ResearchCentre=2500m2, community
assets=2000m2, researcher/student housing=8000m2, other facilities=5000m2

lump sum

support by European Architectural and Engineering firms (to be validated)

lump sum

800.000,00

Hardware Infrastructure
Software Infrastructure and Platform Architecture, Protocols, processes, etc.
International Expert Engagement Management
Local Engagement Management

lump sum
lump sum
lump sum
lump sum

50.000,00
10.000,00
30.000,00
20.000,00

regular survey cost 20.000 pula, 100.000 pula for 3D model of the site, REVIT model,

lump sum

200.000,00

15.151,52

40.000 pula lump sum, access to 300 test sites for the airport, 4 different soils in maun. Its
very uniform. Sand with clay bands between, Chris Rollins doing testing DCP test 3.000
pula, doing the testing

lump sum

100.000,00

7.575,76

600.000,00

5.000 pula/month, operated for 36 months
2.000 pula per month, operated for 36 months

36
36

[months]
[months]

5.000,00
2.000,00

180.000,00
72.000,00

13.636,36
5.454,55

2.000 Pula/month, i.e. operated 3 years 72.000 pula

36

[months]

2.000,00

72.000,00

5.454,55

6

[man months]

20.000,00

120.000,00

9.090,91

over 6 months * 20.000 pula/months
employ a local person 50.000 pula lump sum

lump sum

50.000,00

3.787,88

lump sum

500.000,00

37.878,79

lump sum
20.000 pula a month for admin staff, 36 months, 15 staff
Property maintenance costs
Maintenance costs 6-12 € per sqm a year
Assumption: 150 pula per sqm of building construction a year.

540

lump sum
[man months]

30.000,00
20.000,00

10.800.000,00

50.000,00
818.181,82

765.000,00

57.954,55

Manufacturing costs

4.388.484,85

Additional Costs
MSP Youth Labour upskilling and capacity building programs

144
Upskilling construction labour (rammed earth, carpenter)
Upskilling electrician labour (PV Module end fabrication, installation, electricity storage
technology) (20.000 pula / month / teacher)
Upskilling electronics and 4IR technologies
Upskilling business skills

Total

[m2]

10,00
10,00
1,00

Installation 10.000 pula

110.000,00

Price [€]

20000

36

[man months]

20.000,00

36

[man months]

20.000,00

36
36

[man months]
[man months]

20.000,00
20.000,00

Total costs phase 1

2.880.000,00

218.181,82

4.606.666,67

Table 6: Construction costs of phase 1, costs in building construction according to DIN 276
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The cost structure is divided into seven main groups: property, preparation and
development, building - building construction, building - technical equipment,
outdoor facilities, equipment and artworks, and incidental building costs. No costs
are incurred for cost group 100, since the transfer of the property takes place in
shape of a memorandum of understanding. Cost group 200 consists of the costs for
the preparation including flood protection (210) and landscape works (210), as
well as the creation of the traffic infrastructure (227) with the construction of the
connecting road between the main road and the entrance gate, as well as between
the entrance gate and the main building of the Visitor Centre. In addition, the water
access installation (222) will be assigned to this cost group. With the aid of a pump
powered by solar energy, water is pumped from the river to the property and a
connection to the local network will be created. For this cost group, costs in the
range of 63,446.97 € are estimated.
Cost group 300 summarizes the costs for the building construction. With the
assumption that the main building will have 400 sqm, the other existing building
200 sqm, the main entrance gate 100 sqm and the additional buildings 1.000 sqm
and 1 sqm of finished building will cost 10,000 BWP a value of 1,287,878.79 €
arise.
Cost group 400 includes technical equipment. This includes the installation of a 10
kW off-grid photovoltaic system (440) and storage as well as the installation of
broadband Internet (450). The costs for this cost group are estimated at 23,484.85
€.
The costs for the outdoor facilities were summarized in the cost group 500, this
cost group includes the costs for the entrance square / space with 2,500 sqm as
well as the space around the Visitor Centre with 10,000 sqm, furthermore 5,000
sqm were estimated for additional roads and spaces (523) on the site. It was
assumed that there would be space for 100 cars on the site and therefore 100
parking spaces of 30 sqm each would be created, resulting in a space requirement
of 3,000 sqm (524). In addition, this group includes the costs for the fencing
system (532). These were estimated with 2,000 m. The costs estimated for this
group are 146,780.30 €.
The following group 600 consists of furnishings and artworks. Here, a lump sum of
200,000 € has been set aside for furnishings, 30,000 € for appliances, and 50,000 €
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for multimedia equipment and technologies for community engagement and
consultation. For this group of costs, a total of 280,000 € was estimated.
The cost group 700 comprises the ancillary construction costs. These include
owner's tasks, which include project management, project control and other tasks
(710). They are estimated at a total of 572,727.27 €. Additional demand planning
tasks (712) are estimated at 4,545.45 € and 45,454.55 € for environment impact
assessments (720). In addition, this cost group includes the costs of the feasibility
study and development planning (730) for this phase and also for the following
project phases of the MSP, estimated at 800,000 €. So this position is cross-phase.
In the first phase, a digital twin model (730) will be established for the entire MSP
project, at an estimated cost of 110,000 €. For the Cost centre reports and
consulting 22,727.27 € are estimated and this includes the position for land survey
data and geotechnical data. General incidental construction costs (770) include the
costs for a security service, a telephone system with monthly costs and the
monthly costs for the Internet connection, for which a total of 24,545.45 € (36
months) is estimated. The last cost group comprises other ancillary construction
costs. This group (790) includes costs for the collection of user and stakeholder
requirements with 9,090.91 €, for the partnering with the local authorities
3,787.88 €, for the possibility to give something back to the community costs of
37,878.79 € are estimated. In addition, a lump sum of 80,000 € is budgeted for
PhD and student mobility as well as for national and international external
stakeholders and international expert mobility. The other ancillary construction
costs also include costs for 15 employees, for which costs of 818,181.82 € are
estimated.
In addition, there are costs for the running costs of the building. As the operating
costs and administrative expenses have already been covered in other positions,
only the costs for maintenance are estimated here. Approximately 150 BWP per
sqm of building construction is estimated for this, which means that 57,954.55 €
are budgeted for Phase 1.
According to the cost estimate for the cost framework, the total manufacturing
costs for phase 1 will be 4,388,484.85 €. In addition to the manufacturing costs, the
costs for the MSP youth labour up-skilling program are added. This results in
estimated costs of 218,181.82 €, the total sum for the estimate of the costs of
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Calculation
Project Phase 1 will be 4,606,666.67 €. Financing costs have not been included in
this initial rough cost estimate.
The cost frameworks for Project Phase 2, Phase 3 and Phase 4 were set up
equivalent to the structure shown above. The cost frameworks for the following
project phases were derived from the costs for Phase 1 and extrapolated. The
detailed cost frameworks and outline structures can be found in the appendix. The
following tables show the cost structure at the first level (100-level).
100 Property
200 Preparation and development
300 Building - Building construction
400 Building - technical equipment
500 Outdoor facilities
600 Equipment and artworks
700 Incidental building costs
Total Manufacturing costs
Additional Costs - MSP youth labour up-skilling programm
Total Total costs phase 2

- €
110.606,06 €
14.015.151,52 €
500.757,58 €
208.712,12 €
1.552.121,21 €
16.387.348,48 €
145.454,55 €
16.532.803,03 €

Table 7: Construction costs of phase 2, costs in building construction according to DIN 276

In table 7, the construction costs for the 2 phase of the MSP project are shown. The
costs are made up of the preparation and development costs, the costs of the
building construction, the costs of the building - technical equipment, the costs of
the outdoor facilities and the ancillary construction costs. For the equipment and
artwork costs, the assumption was made, that these will be determined by the
respective users and the costs will be borne by them. The estimated construction
cost for phase 2 of the project is 16,387,348.48 €. Additionally, the MSP youth
labour program is added, resulting in a total sum of 16,532,803.03 € for Project
Phase 2.
100 Property
200 Preparation and development
300 Building - Building construction
400 Building - technical equipment
500 Outdoor facilities
600 Equipment and artworks
700 Incidental building costs
Total Manufacturing costs
Additional Costs - MSP youth labour up-skilling programm
Total Total costs phase 3

- €
24.242,42 €
3.409.090,91 €
148.484,85 €
65.340,91 €
- €
1.022.121,21 €
4.669.280,30 €
145.454,55 €
4.814.734,85 €

Table 8: Construction costs of phase 3, costs in building construction according to DIN 276
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Calculation
Just like in Project Phase 1 and 2, the costs in Project Phase 3 are made up. Equally
to Phase 2, the assumption has been made that equipment and artwork is user
responsibility. Table 8 shows the cost structure, the production costs of phase 3
amount to 4,669,280.30 €. The total cost of Phase 3, which includes the MSP youth
Costs
of ProjectisPhase
4
labourConstruction
up-skilling
program,
4,814,734.85
€.
100 Property
200 Preparation and development
300 Building - Building construction
400 Building - technical equipment
500 Outdoor facilities
600 Equipment and artworks
700 Incidental building costs
Total Manufacturing costs
Additional Costs - MSP youth labour up-skilling programm
Total Total costs phase 4

- €
24.242,42 €
3.409.090,91 €
148.484,85 €
57.528,41 €
- €
713.939,39 €
4.353.285,98 €
72.727,27 €
4.426.013,26 €

Table 9: Construction costs of phase 4, costs in building construction according to DIN 276

The construction costs of Project Phase 4, is presented in table 9, which is
calculated in equivalent terms to the previous phase. The cost of construction is
4,353,285.98 €. The total cost of Phase 4, which includes the MSP youth labour upskilling program cost, is 4,426,013.26 €.

5.3 Development calculation of the Phases
The estimates of the cost frameworks of Project Phase 2, Phase 3 and Phase 4 are
based on the calculation of the cost framework of Project Phase 1. The calculations,
assumed values and cost parameters for all phases were assumed to be consistent;
moreover, the assumed revenues of the various phases, with the exception of
phase 1, are based on a rental model. Based on the very similar framework
conditions in this analysis, phase 2 was taken as an example for all phases for the
developer calculation and the sensitivity analysis.
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Calculation
Total investment
100
200
300 + 400
500
600
700

Property
Preparation and development
Building
Outdoor facilities
Equipment and artworks
Incidental building costs
Financing costs
Total investment

110.606,06 €
14.515.909,10 €
208.712,12 €
- €
1.552.121,21 €
905.265,53 €
17.292.614,02 €

Rental income per year
1.172.727,27 €

Initial yield
100 x 1.172.727,27 € / 17.292.614,02€

6,78%

Multiplier ( Rent multiplier)
100 / 6,78

14,75

Table 10: Basic developer calculation of Phase 2

The developer calculation data is shown in table 10, the detailed calculation data
can be found in the appendix.
calculation, the
13,20 BWP For the
1,00 Euro
= calculation of the developer
Building - use

total construction costs for area
the[m²]
building are taken into account. The financing costs
Total area of buildings [m²]

18.500,00

relate
the[m²]
construction phase of 24 months,
for which an interest rate of 6% was
Researchto
Centre
2.500,00
Researcher / Student housing [pcs.]

8.000,00

assumed.
as described in table 11.
5.000,00
A.School [m²] The annual rental income is composed

User
(functional operation) - Market
financing costs applied, as linear drawdown of funds over financing period
is assumed)
Rental space [m²] bzw. [pcs.] Rent/month/unit
2.500,00
5.200,00
5.000,00

Research Centre [m²]
Apartments / dormitory [m²]
A.School [m²]

Annual rent
9,09 €
7,58 €
5,30 €

272.727,27 €
472.727,27 €
318.181,82 €

22,73 €

1.063.636,36 €
109.090,91 €
1.172.727,27 €

financing costs applied, as linear drawdown of funds over financing period is assumed)
Rental area [m²]
12.700,00

Parking spaces [units]
Annual rent (Rental area + Parking spaces)

Table 11: Rental income of phase 2

400,00

Ansatz

Property costs
Net cost [€/m²]

Total net costs [€]
-

100 Property
financing costs applied,
linear drawdown
of funds over financing period is assumed)
200asPreparation
and development

The monthly rent for the Research Centre is assumed to be 9.09 € / sqm which
Total

110.606,06 €

6,00%
23 accommodation
Financing [120
23 months]
12.719,70 €
equals
BWP. The monthly rent for the
Researcher / Student
Total 200 Preparation and development

123.325,76 €

Total 100+200
(apartments
/ dormitory) is assumed to be 7.58 € / sqm which equals 100123.325,76
BWP /€

Object planning
sqm. The monthly rent for the a.school
is assumed to be 5.30 € / sqm which equals
Kosten netto gesamt

Building - building construction costs
14.015.151,52 €
a300
monthly
rent of 70 BWP / sqm. In addition, a parking space will be assumed
to be

500.757,58 €

400 Building - technical equipment

at the leasing rate / rent
parking€
Totalof 22.73 € which is equivalent to 300 BWP per
14.515.909,10
Financing [ 22 months]

6,00%

22

798.375,00 €

space.
total,
results in a sum of 1,172,727.27 € rental income a year.15.314.284,10 €
Total 300In
+ 400
buildingthis
construction
500 Outdoor facilities

Total

208.712,12 €

Financing
[ 2 months]
2 annual annuity
1.043,56 €
The
initial
rate of return is 6.78%, which 6,00%
indicates the share of the
Total 500 Outdoor facilities

209.755,68 €

in the total investment. Based on the initial yield, the rent multiplier can be
600 Equipment and artworks
Total 600 Equipment and artworks

- €
calculated. The rent multiplier is 14.74. That means that on the basis of this basic
700 Incidental building costs

static calculation, the total
the rent€
Total investment after 14.74 years is covered by1.552.121,21
Financing [ 24 months]

6,00%

93.127,27 €

24

generated.
This
iscosts
based on the assumption of 100% rental occupancy and1.645.248,48
optimal€
Total 700 Incidental
building
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Sum total object

(Pos. 300 bis 700)

17.169.288,26 €

Initial investment costs

(Pos. 100 bis 700)

17.292.614,02 €

Jahresmiete

Rental Income
Faktor
1.055.454,55 €

[€]
6,10%
16,38

17.292.614,02 €

Ansatz

Property costs
Net cost [€/m²]

Total net costs [€]
-

100 Property

200 Preparation and development

110.606,06 €
Calculation

Total
Financing [ 23 months]

6,00%

12.719,70 €

23

conditions. The costs of running the facility are not taken into account
in this
123.325,76 €
Total 200 Preparation and development
Total 100+200

123.325,76 €

calculation. The calculation is used for
anplanning
initial estimate of profitability.
Object
Kosten netto gesamt
300 Building - building construction costs

14.015.151,52 €

5.4 Sensitivity analysis

500.757,58 €

400 Building - technical equipment

Totalanalysis was to find out which input parameters
14.515.909,10
The aim of the sensitivity
have €the

Financing [ 22 months]

22

6,00%

798.375,00 €

Total 300 + 400 building construction

15.314.284,10 €

greatest influence on the output parameters. For the sensitivity analysis, two
500 Outdoor facilities

output parameters were
chosen. Firstly, the manufacturing costs of Project
Phase
Total
208.712,12
€ 2
Financing [ 2 months]

2

6,00%

1.043,56 €

500 Outdoor
209.755,68
€
ofTotalthe
MSP,facilities
consisting of the seven main cost groups and the financing
costs.
600 Equipment and
Secondly,
theartworks
rental multiplier, which is intended to provide information on
the
Total 600 Equipment and artworks
- €

ratio
between the total investment and the annual rental income. The sensitivity
700 Incidental building costs
Total

1.552.121,21 €

analysis
now be used to consider which
input factors will
have the93.127,27
greatest
6,00%
24
Financing [ 24will
months]
€
Total 700 Incidental building costs

1.645.248,48 €

influence on the manufacturing costs and the rent multiplier. The sensitivity
Sum total object

(Pos. 300 bis 700)

17.169.288,26 €

analysis
is based on the developer
calculation 5.3 and therefore refers to17.292.614,02
phase 2
of
Initial investment costs
(Pos. 100 bis 700)
€
the MSP project. For the sensitivity analysis,
a base case was created to show what
Rental Income
Jahresmiete

Faktor

[€]

a change of +10 % and -10 % of an input factor would have6,10%
to the manufacturing
costs and the rent multiplier.
INPUT

Research Centre [€/m2]
Researcher / Student housing [€/m2]
A.School [€/m2]
Parking space rent [€/space]]
Bank interest rate
KG 200
KG 300
KG 400
KG 500
KG 700
Utilization rate 90%

1.055.454,55 €

Sensitivity Analysis
90%
108,00 BWP
90,00 BWP
63,00 BWP
270,00 BWP
5,40%
99.545,45 €
12.613.636,37 €
450.681,82 €
187.840,91 €
1.396.909,09 €
949.909,09 €

16,38

17.292.614,02 €

100%
120,00 BWP
100,00 BWP
70,00 BWP
300,00 BWP
6,00%
110.606,06 €
14.015.151,52 €
500.757,58 €
208.712,12 €
1.552.121,21 €
1.055.454,55 €

110%
132,00 BWP
110,00 BWP
77,00 BWP
330,00 BWP
6,60%
121.666,67 €
15.416.666,67 €
550.833,34 €
229.583,33 €
1.707.333,33 €
1.161.000,00 €

Table 12: Sensitivity Analysis of Phase 2, of the manufacturing costs and the rental multiplier

The base case is shown in table 12 and is assumed to be 100 %; it is highlighted in
colour. A value of 90 % was assumed as the base case for the rental occupancy rate
to show the difference between an 80 %, 90 %, and 100 % rental occupancy rate
for the rental multiplier.
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KG300
KG400
KG500
KG700

17.292.614,02 €
17.292.614,02 €
17.292.614,02 €
17.292.614,02 €

18.771.212,50 €
17.345.443,95 €
17.313.589,59 €
17.457.138,87 €

Calculation

Tornado Chart - Manufacturing costs
Interest rate

10%
-10%

KG200

KG300

KG400

KG500

KG700
16

17

18

Manufacturing costs

19
Millionen

Figure 8: A sensitivity analysis of Phase 2 in a tornado diagram showing the impact of +-10% of the input
factors from the y-axis on the Phase 2 manufacturing costs

The cost of manufacturing and the influence of the individual cost groups and the
interest rate on the final total are shown in Figure 8. This clearly shows that the
cost group 300 has the greatest influence on the manufacturing costs. In planning,
special attention should be paid to the calculation of this cost group. To classify
this result, it is important to emphasize that the developer calculation represents a
first rough estimate of the costs. Since there is no planning at this point in time, no
differentiated statements can be made about the amount of the construction costs.
Since the financing period in this calculation is limited to the construction phase, it
should be noted that this could account for a significantly larger proportion of the
total costs if the financing period extends over a longer period. The influence of the
interest rate should not be underestimated. Furthermore, it should be noted that in
the cost group 300 the costs for the construction of the buildings were calculated
roughly by a flat factor. For a more differentiated result, a project design is needed.
This calculation and the subsequent analysis represent an orientation, which is
based on the parameters known at the current time and the assumptions made.
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8,55%
0,31%
0,12%
0,95%

KG400
KG500
KG700
Rent utilization 90%

16,38
16,38
16,38
16,38

16,43
16,40
16,54
14,89

Calculation

Tornado Chart - Rental Mul$plier
Research Centre [€/m2]

10%

Researcher / Student housing [€/m2]

-10%

A.School [€/m2]
Parking space rent [€/unit]
Interest rate
KG200
KG300
KG400
KG500
KG700
Rent uUlizaUon 90%
14

16

18
Mul$plier / rental mul$plier

Figure 9: A sensitivity analysis of Phase 2 in a tornado diagram showing the impact of +-10% of the input
factors from the y-axis on the Phase 2 rent multiplier

In figure 9, the influence of the different input parameters on the rent multiplier
can be seen. In the base case, the rental multiplier is 16.38. The most significant
effects on the rental multiplier can be seen in the parameters rental occupancy
rate, the cost group 300 and the rent per sqm of rental space. Rental occupancy is
the input parameter that has the greatest influence on the rental multiplier.
To classify this result, it is important to emphasize that the developer's calculation
represents an initial rough estimate of the costs. Since no planning, no utilization
concept and no operator model are available for the MSP at this point in time, no
differentiated statements can be made about the level of the rent multiplier. This
calculation and the subsequent analysis are based on the parameters known at the
present time and on the assumptions that have been made. Even if the revenue
sources are based on assumptions of the later use as well as on assumptions of the
later business models, it can be drawn from this analysis that in the next steps of
the development of the MSP attention should definitely be paid to the economic
efficiency.
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6 Conclusion
The aim of this thesis was to collect and structure information in order to perform
a basic developer calculation for the MSP project. With the help of a sensitivity
analysis, it was evaluated which input parameters, such as construction costs,
occupancy rates or interest rates, would have which influence to the total
investment costs or rent multipliers.
In order to understand the MSP project and the vision of it and to put it into a
context, the country Botswana, where the MSP project is to be realized, as well as
the project itself was introduced at the beginning of the thesis. Beforehand, a short
insight into the theory underlying the later calculation and analysis was given.
Interviews with members of the project initiator from inRES, Internet research and
existing project documents served as the basis for the data collection.
The interviews revealed that the interviewees basically pursue the same goal.
However, it also became clear that the understanding of the current status of the
project and the further procedure differed partly from each other. In the
interviews, keywords emerged for which the interviewees did not have common
definitions.
The evaluation of the interviews and the research did not provide a sufficient data
basis on which to build a clear, basic developer calculation. Fundamental questions
about which functions are to be accommodated in detail in the MSP are still open.
There is currently no agreement on the use of the various facilities. In addition,
there is no draft concept at the moment, which means that project terms and
expressions are not defined and the individual understanding of these does not
always coincide in discussions.
As a result of insufficient data, the basic developer calculation was based on
assumptions and the lowest common denominator of the information collected.
First, a cost framework was determined for the four phases of the project in order
to carry out the calculation based on this. In order to show which effects arise, an
exemplary calculation was carried out for phase 2. This was done because the cost
calculations from Phase 1 were extrapolated to the other phases and the
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assumption was made that subsequent revenue opportunities in all phases would
be based on a rental model.
In the developer calculation, the total investment was compared with the annual
rental income. This resulted in a rent multiplier of 14.75. Therefore, the object,
respectively phase 2, would be amortized by its rental income after 14.75 years
according to the assumptions made. It is important to emphasize that the financing
was only considered for the construction phase. Furthermore, this analysis
assumes an idealized 100% occupancy rate. In reality, this can rarely be achieved.
Following the developer calculation, a sensitivity analysis was performed. First, a
base case was created which was assumed to be 100%, i.e. as the starting situation
for the analysis. The base case assumed an occupancy rate of 90%. In the next step,
the impact of a change of +10% and -10% in various input factors, such as rent per
sqm, occupancy rate or construction costs for a specific cost group, was calculated
for the two output factors, production costs and rent multiplier.
During the analysis, it became clear that the greatest influence to the
manufacturing costs is found in the cost group 300. This is because this cost group
contains by far the most costs. This analysis should be repeated at a later stage and
in a more detailed cost breakdown in order to check which item is a cost driver in
detail. In addition, it is still unclear at this point in time how the subsequent
technical equipment of the facilities will be designed. This could be a potential cost
driver. The analysis of the rent multiplier also led to the conclusion that cost group
300 has a major influence on it. Here, however, the occupancy rate was the most
sensitive input factor. Based on these results, it can be concluded that the rental
occupancy rate has a significant influence on the profitability of the project.
In the upcoming development of the project, considerable importance should be
attached to a well designed revenue model. In addition, the needs in the field
should be thoroughly examined, so that vacancies can be avoided. If a revenue
model were to be considered, however, a clear usage should first have to be
defined in order to build on this basis and develop a suitable revenue model. This
could also be an iterative development.
For the next phase it could be important to carry out a feasibility study to clarify
basic issues such as ground conditions or the demand for housing, a university or
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even a business incubator. Based on this, a concept with initial drafts could then be
developed. This could provide a basis for discussion to give the ideas and visions
an appearance and to define them more clearly.
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Appendix 1: Interview Guide
Topics
Maun Science
Park

The ground will be leased by the community for 99-Years. Do you already know the
conditions?
How much it will Costs?
How high the rent will be?
And if there are other conditions witch must be met besides that?
The Area of the Maun Park (Educational Park) has a size of 256 hektars, is already clear how
big the area of the actual Maun Scicens park should be?
Should it extend over the entire area or be centered, for example around the existing visitor
center?
Is the facilitie of the Maun Science park expected to be completley self sufficient?
Is it planned to be Off the grid living but with the option to connected to the grid?
Is the property to be accessed from Sekgoma Road. (Like the visitor Center?)
Have subsoil investigations already been carried out?
What is the nature of the soil?
Do you think we should be afraid of public resistance, such as conservation organizations? Or is
the population positively attuned?
As I have heard, it is a flooding area, so it is a riverbed. So my question: do you think that the
points flooding, foundation engineering in general, subsidence, etc.? Could: be a risk factor?

Living Lab

What characterizes the Smart Living Lab?
State-of-the-art equipment and design and normal living?
Or actual living labs with possibly corporate use?
Or living labs with normal residents?
What data will be collected?
What does the utilization concept look like?
Is the use to be for normal citizens, as normal apartments or will it be a lab character?
How should the standard of living be? High? Middle? Low?
What will be the total area of the L.Lab?
25 homes, but how many people?
How many square meters of living space should be created?
Is there already a detailed plan for the structure of the Living Lab?
With 15 homes inside of the tree of life and 10 homes in a villige structure? (Presentaion in
November)
Is the tree of life a multi-storey building?
Does village structure mean one family / home per house?
For which people should the L.Lab be created?
For the classic middelclass family or also for single people and scientists of the Reaserch center
and others?
Should people live and work there? Or just live and work in the city?

School of
How many people should the school be designed for? How many students? How many
Engineering and employees? (200-300? Students?)
Architecture
How big do you want the school building to be? One building?
Will there be extra buildings like library and sports facilities?
How many students will be taught (300)?
How many subjects should be taught?
How large should the learning groups be?
Do you have an idea for the revenue model? Should the school be financed through student
fees or subsidized?
Research center Is the Research Center supposed to be designed for the purpose of exploiting the data of the
l.Lab?
For How many researchers?
Size?
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Bussines
Incubator
(Office space)

Very briefly, what is the basic idea behind the Business incubator? Should it be basically
designed as an office building in which companies can rent or as a space for ideas, start-ups,
with coworking space character?
Who is the target group to be addressed?
Financing possibly via subsidization of the state?
For how many people should the building be planned?
What is the structure of the Business Incubator? One building?
Are office units to be rented as a whole, e.g. floor by floor, or rather co-working space
character?
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Appendix 2: Renovation MSP Visitor Centre break down structure. (without
costs)
Renovation MSP Visitor Centre (Project Phase 1)
Renovation of existing buildings
Assess current state and plan for renovation and enhancement of the Visitors Centre
space (main building and other buildings, roads, parking lots etc)
Main Building - planning, execution of renovation and extension works
Consultation and co-design of the Visitors Centre (incl. surrounding space and
adjacent buildings) together with the local trust
Architectural and structural engineering plans for the Main Building renovations and
extensions
Main Gate - planning, execution of renovation and extension works
Architectural and structural design of the upgrade extension of the Main Gate and
adjacent facilities (gate, surroundings, security staff shelter/living, etc.)
Other existing small building(s)
Architectural and structural design of the other buildings
Rehabilititation works of existing roads and places
The access road from the main street to the entrance
Connector road from the entrance to the main building
Entrance Place/Space
Visitor Center place/space
A parking lot for 100 cars (and/or smarter mobility solution)
Additional buildings and structures
Additional roads and places
Landscaping works
flood protection and drainage works
Infrastructure and Utilities
Freshwater, wastewater, solid/organic waste recycling (self-sufficient)
Off-Grid PV electricity and electricity storage
Broadband Internet and community wifi
Multimedia equipment and technology for community engagement and consultations
Security of building
Plan for use of the visitors centre and other buildings
Definition of the functions the building(s) shall have
Definition of staffing for the building functions
Budget for the running costs of the building (other than staff) in Phase 1, i. E. only the
visitors’ centre in place.

Source: Mr Bühler
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Appendix 3: Images and map of the status quo of the Maun Educational Park
in Maun

Rough overview of the localities, the
distances and the arrangement of the
buildings.
The first picture shows an image of the
city of Maun through a satellite image
from Google Maps, the red fine line
encloses the city of Maun and the yellow
square indicates the section of the next
picture.
Source: (Google Maps, n. d.)
This image shows the close-up of the
yellow square of the previous image.
The location and arrangement of the
buildings can be seen here. From this
road to the main entrance gate (circle 1)
of the park it is a distance of about 145
meters. The bigger hat (circle 2) is about
220m away from the entrance gate. The
smaller hut (circle 3) is about 50m away
from the larger one.
Source: (Google Maps, n. d.)
The larger traditional hut can be seen;
on the map this hut is located at number
2.

Source: Photograph taken by Vasilis Kololias.
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The larger traditional hut can be seen
from another perspective; on the map
this hut is located on number 2.

Source: Photograph taken by Vasilis Kololias.
The smaller traditional hut can be seen;
on the map this hut is located at number
3.

Source: Photograph taken by Vasilis Kololias.
The main entrance gate to the Maun
Educational Park can be seen, on the
map the gate is located on number 1.

Source: Photograph taken by Vasilis Kololias.
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Appendix 4: Cost Framework Phase 1
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Break Down Strukture of Phase 1
Section # Description
1. Renovation MSP Visitor Centre (Project Phase 1)
1.1 Renovation of existing buildings
Assess current state and plan for renovation and enhancement of the
1.1.1 Visitors Centre space (main building and other buildings, roads, parking
lots etc)
1.1.2 Main Building - planning, execution of renovation and extension works
Consultation and co-design of the Visitors Centre (incl. surrounding
1.1.2.1
space and adjacent buildings) together with the local trust
Architectural and structural engineering plans for the Main Building
1.1.2.2
renovations and extensions
1.1.3 Main Gate - planning, execution of renovation and extension works
Architectural and structural design of the upgrade extension of the Main
1.1.3.1 Gate and adjacent facilities (gate, surroundings, security staff
shelter/living, etc.)
1.1.4 Other existing small building(s)
1.1.4.1 Architectural and structural design of the other buildings
1.2 Rehabilitation works of existing roads and places
1.2.1 The access road from the main street to the entrance
1.2.2 Connector road from the entrance to the main building
1.2.3 Entrance Place/Space
1.2.4 Visitor Center place/space
1.2.5 A parking lot for 100 cars and/or smarter mobility solution
Additional buildings and structures (to showcase modern architecture
1.3
with rammed earth construction)
1.4 Additional roads and places
Landscaping works (4.000 pula / day for machinery, performance about
1.5
100-200 m3/day, about 30 Pula/m3)
1.6 flood protection and drainage works

13,20 Pula
Assuptions

Quantity

7.000.000,00

[m2]
[m2]
[m2]
[m2]
[m2]
[m2]

75,00

1.440.000,00

109.090,91

1.000,00

[m2]

10.000,00

5.000,00

[m2]

75,00

375.000,00

28.409,09

10.000,00

[m3]

30,00

300.000,00

22.727,27

5.000,00

[m3]

30,00

150.000,00

11.363,64

1,00

[unit]

110.000,00

110.000,00

8.333,33

10,00
36,00
1,00
36,00

[kW]
[months]
[installation]
[months]

30.000,00
2.000,00
10.000,00
2.000,00

300.000,00
82.000,00

22.727,27
6.212,12

[m2]

400,00

[m2]

100,00

[m2]

200,00
included
19.200,00
1.500,00
2.200,00
2.500,00
10.000,00
3.000,00

[m2]

Price [Pula]

1,00 €

10.000,00

700,00

Unit Price

=

Price [€]
2.702.272,73
530.303,03

assuming new built cost of 10.000 Pula/m2

Unit

included
assuming new built cost of 10.000 Pula/m2
included
included
assuming new built cost of 10.000 Pula/m2
included
assuming new built cost of 10.000 Pula/m2
assumed 75 Pula/m2 or 1Mio Rand/km for 10m wide street
150m length * 10m width
220m length *10m width
50m * 50m
100m * 100m
30m2/lot
peak into the future
assumed 75 Pula/m2 or 1Mio Rand/km for 10m wide street, (500m length
*10m width)
4.000 pula / day for machinery, performance about 100-200 m3/day, about 30
Pula/m3, 1km berm of 5m2 x-section

10.000.000,00

757.575,76

1.7 Infrastructure and Utilities
1.7.1 Freshwater, wastewater, solid/organic waste recycling (self-sufficient)
1.7.2 10kW Off-Grid PV electricity and electricity storage
Broadband Internet and community wifi, Network operator in Maun
1.7.3
Phone system (land line)
Multimedia equipment and technology for community engagement and
1.7.4
consultations
Security of building, Security service
1.7.5
Additional Fencing
1.8 Plan for use of the visitors centre and other buildings
1.8.1 Definition of the functions the building(s) shall have
1.8.2 Definition of staffing for the building functions
Budget for the running costs of the building (other than staff, other than
1.8.3 Operating costs) in Phase 1, i. E. only the visitors’ centre in place:
Property maintenance costs
1,9 Furniture (office, public spaces, living and lodging)
1.10 Appliances (washing machine dishwasher, bar and kitchen equipment, BBQ
space, etc.)
Feasibility and Concept Design Phase Maun Science Park (Research
2 Centre, a.school, L.Lab, staff, researcher, student housing, community
assets, etc.)
2.1 MSP Demand Planning
2.1.1 Collect user/stakeholder requirements
2.1.2 Partnering with local authorities (7 different departments, need to pitch)
2.1.3 Other aspects of MSP demand planning
2.2 MSP land development
2.2.1 zoning and urban development integration
2.2.2 environmental impact assessment

freshwater access or pump in the river 60.000 pula for solar pump plus 50.000
pula for connection to local nework
150.000 pula for 5kW system, panels, storage, installation = 30.000 pula/kW
2.000 Pula/month, i.e. operated 3 years 72.000 pula,
plus installation 10.000 pula
2.000 pula per month, operated for 36 months

72.000,00

assumption lump sum 50,000 Euro
5.000 pula/month, operated for 36 months
200 pula/m, rought estimate 2km fencing

20.000 pula a month for admin staff, 36 months, 15 staff
Property maintenance costs
Maintenance costs 6-12 € per sqm a year
Assumption: 150 pula per sqm of building construction a year.

36,00
2.000,00

540,00

[months]
[m]

5.000,00
200,00

180.000,00
400.000,00

13.636,36
30.303,03

[man months]

20.000,00

10.800.000,00

818.181,82

765.000,00
lumb sum
lumb sum

over 6 months * 20.000 pula/months
employ a local person 50.000 pula lump sum
over 3 months * 20.000 pula/months

5.454,55
50.000,00

6,00
3,00

57.954,55
200.000,00
30.000,00

1.130.000,00

885.606,06

120.000,00
50.000,00
60.000,00

9.090,91
3.787,88
4.545,45

600.000,00

45.454,55

lump sum

200.000,00

15.151,52

lump sum

100.000,00

7.575,76

[man months]
lump sum
[man months]

20.000,00
20.000,00

(3 people doing a good job) 100.000 pula, 20 pula /m2 for planning fees w/
L.Lab=2500m2, a.school=5000m2, ResearchCentre=2500m2, community
assets=2000m2, researcher/student housing=8000m2, other
facilities=5000m2

2.2.3 basis for design
2.2.3.1 land survey data (LIDAR drone, existing data, Esri, field survey, etc)
2.2.3.2

geotechnical data incl suitability of in-situ materials for rammed earth
construction, soil testing

2,3 Feasibility Reports and Designs for next MSP Project Phases
Project Management and Administration (staff, travel, operations,
3
communications, office supplies, etc.)
3.1 InRES
3.2 Maun Science Park Tribal Trust (3 staff)
3,3 Maun Science Park Construction Management

regular survey cost 20.000 pula, 100.000 pula for 3D model of the site, REVIT
model,
40.000 pula lump sum, access to 300 test sites for the airport, 4 different soils
in maun. Its very uniform. Sand with clay bands between, Chris Rollins doing
testing DCP test 3.000 pula, doing the testing
support by European Architectural and Engineering firms (to be validated)

lump sum

800.000,00
572.727,27

local project manager, 5 staff, 20.000Pula/month, 36months
50.000 pula / month management fee, labor already included in m2 CAPEX
12 people 300-500 pula / day / person … 4.000 pula per day , electrician is
charging 1000 pula / day.

MSP Consultations and engagement management (consultation
4 design, events, PR campaign, communication tools and technologies,
etc.)
4.1 Public consultations (500.000 pula to give back to the community)
National and international external stakeholders, international
4.2
expert mobility
4.3 PhD and Student mobility
5 Digital Twin Model
5.1 Hardware Infrastructure
Software Infrastructure and Platform Architecture, Protocols,
5.2
processes, etc.
5.3 International Expert Engagement Management
5.4 Local Engagement Management
6 MSP Youth Labour upskilling and capacity building programs
1 Year
6.1 Upskilling construction labour (rammed earth, carpenter)
Upskilling electrician labour (PV Module end fabrication,
6,2 installation, electricity storage technology) (20.000 pula / month /
teacher)
6.3 Upskilling electronics and 4IR technologies
6,4 Upskilling business skills
TOTAL NET

180,00
108,00

[man months]
[man months]

20.000,00
20.000,00

3.600.000,00
2.160.000,00

272.727,27
163.636,36

36,00

[man months]

50.000,00

1.800.000,00

136.363,64

117.878,79
lump sum

500.000,00

37.878,79

lump sum

30.000,00

lump sum
lump sum

50.000,00
110.000,00
50.000,00

lump sum

10.000,00

lump sum
lump sum
36,00

[man months]

20.000,00

720.000,00

30.000,00
20.000,00
218.181,82
54.545,45

36,00

[man months]

20.000,00

720.000,00

54.545,45

36,00
36,00

[man months]
[man months]

20.000,00
20.000,00

720.000,00
720.000,00

54.545,45
54.545,45
4.606.666,67
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Building cost, costs in building construction according to DIN 276
Section Description
100 Property
200 Preparation and development
210 Preparation
flood protection and drainage works
Landscaping works (4.000 pula / day for machinery, performance about
100-200 m3/day, about 30 Pula/m3)
220 Site development
227 Creation of traffic infrastructure
The access road from the main street to the entrance
Connector road from the entrance to the main building

Assuptions

226 Telecomunication
240 Adjustment work
300 Building - Building construction
Main Building - planning, execution of renovation and extension works
Main Gate - planning, execution of renovation and extension works
Other existing small building(s)
Additional buildings and structures (to showcase modern architecture
with rammed earth construction)
310 Baugrube
320 Gründung
330 Außenwände
340 Innenwände
350 Decken
360 Dächer
370 Baukonstruktive Einbauten
390 Sonstige Einbauten für Baukonstruktion
400 Building - technical equipment
410 Waste water, water, gas installations
420 Heat supply systems
430 Ventilation systems
440 Power installations
10kW Off-Grid PV electricity and electricity storage
450 Telecommunication and infotechnical equipment
Broadband Internet and community wifi, Network operator in Maun
460 Conveyor systems
470 Usage specific installations
480 Building automation
490 Other technical equipment
Other (risk provision)
500 Outdoor facilities
510 Geländeflächen
520 Fastened surfaces
521 Paths
522 Roads
523 Squares and courtyards
Entrance Place/Space
Visitor Center place/space
Optional: Additional roads and places
524 Parking spaces
A parking lot for 100 cars and/or smarter mobility solution
530 Building structures in outdoor facilities
532 Safety constructions
Additional Fencing
540 Technische Anlagen in Außenanlagen
550 Einbauten in Außenanlagen
560 Wasserflächen
570 Platz - und Saatflächen
580 Sonstige Maßnahmen für Ausßenanlagen
600 Equipment and artworks
610 Equipment
Furniture (office, public spaces, living and lodging)
Appliances (washing machine dishwasher, bar and kitchen equipment, BBQ
space, etc.)
Multimedia equipment and technology for community engagement and
consultations
620 Artwork
700 Incidental building costs
710 Building owner tasks
InRES
Maun Science Park Tribal Trust (3 staff)
Maun Science Park Construction Management
712 Determination of demand
Other aspects of MSP demand planning
720 Preparation of the object planning
environmental impact assessment
730 Architecture and engineering services
Feasibility Reports and Designs for next MSP Project Phases
Digital Twin Model

Unit

15.000,00

[m3]

5.000,00

[m3]

10.000,00

[m3]

3.700,00
1.500,00
2.200,00

[m2]
[m2]
[m2]

1,00

[unit]

1,00

[unit]

assuming new built cost of 10.000 Pula/m2
assuming new built cost of 10.000 Pula/m2
assuming new built cost of 10.000 Pula/m2

1.700,00
400,00
100,00
200,00

[m2]
[m2]
[m2]
[m2]

Peak into the future, assuming new built cost of 10.000 Pula/m2

1.000,00

[m2]

4.000 pula / day for machinery, performance about 100-200 m3/day, about 30
Pula/m3, 1km berm of 5m2 x-section
assumed 75 Pula/m2 or 1Mio Rand/km for 10m wide street, (500m length
*10m width)

150m length * 10m width
220m length *10m width

222 Water supply
Freshwater, wastewater, solid/organic waste recycling (self-sufficient)

Quantity

freshwater access or pump in the river 60.000 pula for solar pump plus 50.000
pula for connection to local nework

Unit Price

Price [Pula]

Price [€]

30,00

450.000,00

63.446,97
34.090,91

75,00

277.500,00

21.022,73

110.000,00

8.333,33

17.000.000,00

1.287.878,79

110.000,00

10.000,00

23.484,85

150.000 pula for 5kW system, panels, storage, installation = 30.000 pula/kW

Installation 10.000 pula

10,00
10,00

[kW]
[kW]

1,00
1,00

[installation]
[installation]

30.000,00

10.000,00

300.000,00

22.727,27

10.000,00

757,58

Für alles was noch kommt 2%
146.780,30

50m * 50m
100m * 100m

30m2/lot

200 pula/m, rought estimate 2km fencing

17.500,00
2.500,00
10.000,00
5.000,00
3.000,00
3.000,00

[m2]
[m2]
[m2]
[m2]

2.000,00
2.000,00

[m]
[m]

75,00

75,00

1.312.500,00

99.431,82

375.000,00
225.000,00

17.045,45

400.000,00

30.303,03

[m2]
200,00

280.000,00
280.000,00
assumption lump sum 200,000 Euro

lumb sum

assumption lump sum 30,000 Euro

lumb sum

assumption lump sum 50,000 Euro

lumb sum

local project manager, 5 staff, 20.000Pula/month, 36months
50.000 pula / month management fee, labor already included in m2 CAPEX
12 people 300-500 pula / day / person … 4.000 pula per day , electrician is
charging 1000 pula / day.
over 3 months * 20.000 pula/months

200.000,00 €
30.000,00 €
50.000,00 €

180,00
108,00

[man months]
[man months]

20.000,00
20.000,00

7.560.000,00
3.600.000,00
2.160.000,00

36,00

[man months]

50.000,00

1.800.000,00

3,00
3,00

[man months]

20.000,00

2.586.893,94
572.727,27

60.000,00

4.545,45

600.000,00

45.454,55

(3 people doing a good job) 100.000 pula, 20 pula /m2 for planning fees w/
L.Lab=2500m2, a.school=5000m2, ResearchCentre=2500m2, community
assets=2000m2, researcher/student housing=8000m2, other
facilities=5000m2

lump sum

support by European Architectural and Engineering firms (to be validated)

lump sum

800.000,00

Hardware Infrastructure
Software Infrastructure and Platform Architecture, Protocols, processes, etc.
International Expert Engagement Management
Local Engagement Management

lump sum
lump sum
lump sum
lump sum

50.000,00
10.000,00
30.000,00
20.000,00

600.000,00

740 Reports and consulting
land survey data (LIDAR drone, existing data, Esri, field survey, etc)
geotechnical data incl suitability of in-situ materials for rammed earth
construction, soil testing
750 Artistic performances
760 Financing costs
770 General incidental construction costs
Security of building, Security service
Phone system (land line)
Broadband Internet and community wifi, Network operator in Maun
790 Other ancillary construction costs
Collect user/stakeholder requirements
Partnering with local authorities (7 different departments, need to pitch)
Public consultations (500.000 pula to give back to the community)
National and international external stakeholders, international expert
mobility
PhD and Student mobility
Definition of staffing for the building functions
Budget for the running costs of the building (other than staff, other than
Operating costs) in Phase 1, i. E. only the visitors’ centre in place:
Property maintenance costs

Total

regular survey cost 20.000 pula, 100.000 pula for 3D model of the site, REVIT
model,
40.000 pula lump sum, access to 300 test sites for the airport, 4 different soils
in maun. Its very uniform. Sand with clay bands between, Chris Rollins doing
testing DCP test 3.000 pula, doing the testing

5.000 pula/month, operated for 36 months
2.000 pula per month, operated for 36 months
2.000 Pula/month, i.e. operated 3 years 72.000 pula
over 6 months * 20.000 pula/months
employ a local person 50.000 pula lump sum

200.000,00

15.151,52

lump sum

100.000,00

7.575,76

36
36
36

[months]
[months]
[months]

5.000,00
2.000,00
2.000,00

180.000,00
72.000,00
72.000,00

13.636,36
5.454,55
5.454,55

6

[man months]
lump sum
lump sum

20.000,00

120.000,00
50.000,00
500.000,00

9.090,91
3.787,88
37.878,79

20.000,00

10.800.000,00

50.000,00
818.181,82

765.000,00

57.954,55

lump sum
20.000 pula a month for admin staff, 36 months, 15 staff
Property maintenance costs
Maintenance costs 6-12 € per sqm a year
Assumption: 150 pula per sqm of building construction a year.

540

lump sum
[man months]

30.000,00

Manufacturing costs

4.388.484,85

Additional Costs
MSP Youth Labour upskilling and capacity building programs

144
Upskilling construction labour (rammed earth, carpenter)
Upskilling electrician labour (PV Module end fabrication, installation, electricity
storage technology) (20.000 pula / month / teacher)
Upskilling electronics and 4IR technologies
Upskilling business skills

Total

lump sum

20.000,00

36

[man months]

20.000,00

36

[man months]

20.000,00

36
36

[man months]
[man months]

20.000,00
20.000,00

Total costs phase 1

2.880.000,00

218.181,82

4.606.666,67
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Cost Framework of Phase 2

Appendix 5: Cost Framework Phase 2
Break Down Structure of Phase 2
Section # Description
1. Building a.school and research centre (Project Phase 2)
1.1 Creation of the building structure
1.1.1 Assess current state and plan for construction of the research centre
1.1.2 Research Centre - planning, construction
Consultation and co-design of the Research Centre / A.School (incl.
1.1.2.1
surrounding space and adjacent buildings) together with the local trust
1.1.2.2 Architectural and structural engineering plans for the Research Centre
1.1.3 A.School - planning, construction
Architectural and structural design of the a.school and adjacent facilities
1.1.3.1
(surroundings, sport facility, etc.)
1.1.4 Researcher / Student housing - planning, construction
Architectural and structural design of researcher / student housing and
1.1.4.1
adjacent facilities (common areas, etc.)
1.1.5 Other building(s) / facilities
Architectural and structural design of the other buildings (cafeteria (3000
1.1.5.1
HTWG?), common areas, administration unit)
1.2 Roads and places
Interconnecting road system from a.school to visitor center to researcher
1.2.1
/ student housing to research center.
1.2.2 Research Centre Place/Space
1.2.3 A.School place/space
1.2.4 Researcher / Student housing Place/Space
1.2.6 A parking lot for 400 cars and/or smarter mobility solution
1.2.7 Development Mobility Concept
1.4 Additional roads and places
Landscaping works (4.000 pula / day for machinery, performance about
1.5
100-200 m3/day, about 30 Pula/m3)
1.6 flood protection and drainage works

Assuptions

Quantity

Unit

assuming new built cost of 10.000 Pula/m2

18.500,00
included
2.500,00

[m2]

assuming new built cost of 10.000 Pula/m2

13,20 Pula
=
Price [Pula]

10.000,00

185.000.000,00

1,00 €
Price [€]
15.847.500,00
14.015.151,52

75,00

2.430.000,00

184.090,91

Unit Price

[m2]

included
assuming new built cost of 10.000 Pula/m2

included
5.000,00

[m2]

included
assuming new built cost of 10.000 Pula/m2

8.000,00

[m2]

included
assuming new built cost of 10.000 Pula/m2

3.000,00

[m2]

included
assumed 75 Pula/m2 or 1Mio Rand/km for 10m wide street
Assumtion: 300m length * 10m width
Assumtion: 50m*50m
Assumtion: 70m*70m
Assumtion: 100m * 100m
30m2/lot

assumed 75 Pula/m2 or 1Mio Rand/km for 10m wide street, (500m length
*10m width)
4.000 pula / day for machinery, performance about 100-200 m3/day, about 30
Pula/m3, 1,5km berm of 5m2 x-section

32.400,00

[m2]

3.000,00

[m2]

2.500,00
4.900,00
10.000,00
12.000,00
2.000,00

[m2]
[m2]
[m2]
[m2]
lump sum
[m2]

75,00

150.000,00

30.000,00
11.363,64

30.000,00

[m3]

30,00

900.000,00

68.181,82

7.500,00

[m3]

30,00

225.000,00

17.045,45

1,00

[unit]

110.000,00

110.000,00

8.333,33

220,00

[kW]

30.000,00

6.600.000,00

500.000,00

[installation]

10.000,00

10.000,00

757,58

[months]

2.000,00

-

-

[months]

5.000,00

-

-

200,00

400.000,00

30.303,03

20.000,00

-

-

5.550.000,00

420.454,55

3.636,36
3.636,36
9.090,91
545.454,55

1.7 Infrastructure and Utilities
1.7.1 Freshwater, wastewater, solid/organic waste recycling (self-sufficient)
1.7.2 220kW Off-Grid PV electricity and electricity storage
Broadband Internet and community wifi, Network operator in Maun
1.7.3

Phone system (land line)

freshwater access or pump in the river 60.000 pula for solar pump plus 50.000
pula for connection to local nework, or connection to building phase 1
150.000 pula for 5kW system, panels, storage, installation = 30.000 pula/kW
(Up scaled by the numbers of the visitor center. )
Installation 10.000 pula, Current costs are listed under item 1.11.
2.000 pula per month, operated for 24 months, current costs are listed under
item 1.11.

1,00

1.7.4
1.7.5

Security of building, Security service

Additional Fencing
1.8 Plan for use of the research centre / a.School and other buildings
1.8.1 Definition of staffing for the building functions
Budget for the running costs of the building (other than staff, other than
1.8.2
Operating costs) in Phase 2, Property maintenance costs
1.9 Furniture (office, public spaces, living and lodging)
1.10 Appliances (washing machine dishwasher, bar and kitchen equipment, BBQ
space, etc.)
1.11 Current costs
Broadband Internet and community wifi, Network operator in Maun
Phone system (land line)
Security of building, Security service
Definition of staffing for the building functions
Project Management and Administration (staff, travel, operations,
3
communications, office supplies, etc.)
3.1 InRES
3.2 Maun Science Park Tribal Trust (3 staff)
3,3 Maun Science Park Construction Management

5.000 pula/month, operated for 24 months, current costs are listed under item
1.11.
200 pula/m, rought estimate 2km fencing

2.000,00

20.000 pula a month for admin staff, 24 months, 15 staff, current costs are
listed under item 1.11.
Property maintenance costs
Maintenance costs 6-12 € per sqm a year
Assumption: 150 pula per sqm of the building construction a year.
Assumption: User will procure furniture/furnishings independently.
Assumption: User will procure furniture/furnishings independently.

[m]
[man months]

2.000 Pula/month, i.e. operated 2 years 48.000 pula
2.000 pula per month, operated for 24 months
5.000 pula/month, operated for 24 months
20.000 pula a month for admin staff, 24 months, 15 staff

24,00
24,00
24,00
360,00

[months]
[months]
[months]
[man months]

2.000,00
2.000,00
5.000,00
20.000,00

48.000,00
48.000,00
120.000,00
7.200.000,00

local project manager, 5 staff, 20.000Pula/month, 24months

120,00
72,00

[man months]
[man months]

20.000,00
20.000,00

2.400.000,00
1.440.000,00

181.818,18
109.090,91

24,00

[man months]

50.000,00

1.200.000,00

90.909,09

385.606,06

50.000 pula / month management fee, labor already included in m2 CAPEX
12 people 300-500 pula / day / person … 4.000 pula per day , electrician is
charging 1000 pula / day.
employ a local person 50.000 pula lump sum

3,4 Partnering with local authorities (7 different departments, need to pitch)
MSP Consultations and engagement management (consultation
4 design, events, PR campaign, communication tools and technologies,
etc.)
4.1 Public consultations (500.000 pula to give back to the community)
National and international external stakeholders, international
4.2
expert mobility
4.3 PhD and Student mobility
5 Digital Twin Model
5.1 Hardware Infrastructure
50.000 in Phase 1 invested
Software Infrastructure and Platform Architecture, Protocols,
5.2
10.000 in Phase 1 invested
processes, etc.
5.3 International Expert Engagement Management
30.000 in Phase 1 invested
5.4 Local Engagement Management
20.000 in Phase 1 invested
5.5 Running costs, updating, further development.
20.000Pula/month, 1 Staff, 24 Month
6 MSP Youth Labour upskilling and capacity building programs
6.1 Upskilling construction labour (rammed earth, carpenter)
Upskilling electrician labour (PV Module end fabrication,
6,2 installation, electricity storage technology) (20.000 pula / month /
teacher)
6.3 Upskilling electronics and 4IR technologies
6,4 Upskilling business skills
TOTAL NET

lump sum

50.000,00

3.787,88
117.878,79

lump sum

500.000,00

37.878,79

lump sum

30.000,00

lump sum

50.000,00
36.363,64

24,00

[man months]

20.000,00

480.000,00

24,00

[man months]

20.000,00

480.000,00

36.363,64
145.454,55
36.363,64

24,00

[man months]

20.000,00

480.000,00

36.363,64

24,00
24,00

[man months]
[man months]

20.000,00
20.000,00

480.000,00
480.000,00

36.363,64
36.363,64
16.532.803,03
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Building cost of Phase 2, costs in building construction according to DIN 276
100 Property
200 Preparation and development
210 Preparation
flood protection and drainage works

4.000 pula / day for machinery, performance about 100-200 m3/day, about 30
Pula/m3, 1km berm of 5m2 x-section
assumed 75 Pula/m2 or 1Mio Rand/km for 10m wide street, (500m length
*10m width)

Landscaping works (4.000 pula / day for machinery, performance about
100-200 m3/day, about 30 Pula/m3)
220 Site development
227 Creation of traffic infrastructure
Interconnecting road system from a.school to visitor center to researcher
300m length * 10m width
/ student housing to research center.

37.500,00

[m3]

7.500,00

[m3]

30.000,00

[m3]

3.000,00

[m2]

3.000,00

[m2]

1,00

[unit]

1,00

[unit]

110.606,06
85.227,27

30,00

1.125.000,00

75,00

225.000,00

17.045,45

110.000,00

8.333,33

[m2]
222 Water supply
Freshwater, wastewater, solid/organic waste recycling (self-sufficient)

freshwater access or pump in the river 60.000 pula for solar pump plus 50.000
pula for connection to local nework

110.000,00

226 Telecomunication
240 Adjustment work
300 Building - Building construction

18.500,00

[m2]

assuming new built cost of 10.000 Pula/m2

2.500,00

[m2]

A.School - planning, construction

assuming new built cost of 10.000 Pula/m2

5.000,00

[m2]

Researcher / Student housing - planning, construction

assuming new built cost of 10.000 Pula/m2

8.000,00

[m2]

Other building(s) / facilities

assuming new built cost of 10.000 Pula/m2

3.000,00

[m2]

Research Centre - planning, construction

10.000,00

185.000.000,00

14.015.151,52

310 Baugrube
320 Gründung
330 Außenwände
340 Innenwände
350 Decken
360 Dächer
370
390
400
410
420
430
440

Baukonstruktive Einbauten
Sonstige Einbauten für Baukonstruktion
Building - technical equipment
Waste water, water, gas installations
Heat supply systems
Ventilation systems
Power installations
220 kW Off-Grid PV electricity and electricity storage

450 Telecommunication and infotechnical equipment
Broadband Internet and community wifi, Network operator in Maun
460 Conveyor systems
470 Usage specific installations
480 Building automation
490 Other technical equipment
Other (risk provision)
500 Outdoor facilities
510 Geländeflächen
520 Fastened surfaces
521 Paths
522 Roads
523 Squares and courtyards
Research Centre Place/Space
A.School place/space
Researcher / Student housing Place/Space
Additional roads and places
524 Parking spaces
A parking lot for 400 cars and/or smarter mobility solution
530 Building structures in outdoor facilities
532 Safety constructions
Additional Fencing
540 Technische Anlagen in Außenanlagen
550 Einbauten in Außenanlagen
560 Wasserflächen
570 Platz - und Saatflächen
580 Sonstige Maßnahmen für Ausßenanlagen
600 Equipment and artworks
610 Equipment
Furniture (office, public spaces, living and lodging)
Appliances (washing machine dishwasher, bar and kitchen equipment, BBQ
space, etc.)
Multimedia equipment and technology for community engagement and
consultations
620 Artwork
700 Incidental building costs
710 Building owner tasks
InRES
Maun Science Park Tribal Trust (3 staff)
Maun Science Park Construction Management

500.757,58

150.000 pula for 5kW system, panels, storage, installation = 30.000 pula/kW

Installation 10.000 pula

220,00
220,00

[kW]
[kW]

1,00 [installation]
1,00
[installation]

30.000,00

10.000,00

6.600.000,00

10.000,00

50m * 50m
70m*70m
100m * 100m

30m2/lot

200 pula/m, rought estimate 2km fencing

19.400,00
2.500,00
4.900,00
10.000,00
2.000,00
12.000,00
12.000,00

[m2]
[m2]
[m2]
[m2]
[m2]

75,00

1.455.000,00

110.227,27

75,00

900.000,00

68.181,82

400.000,00

30.303,03

[m2]

2.000,00 [m]
2.000,00

200
[m]

lumb sum
lumb sum
lumb sum

assumption lump sum 50,000 Euro

local project manager, 5 staff, 20.000Pula/month, 24months
50.000 pula / month management fee, labor already included in m2 CAPEX
12 people 300-500 pula / day / person … 4.000 pula per day , electrician is
charging 1000 pula / day.

120,00
72,00

[man months]
[man months]

20.000,00
20.000,00

5.040.000,00
2.400.000,00
1.440.000,00

24,00

[man months]

50.000,00

1.200.000,00

-

-

720 Preparation of the object planning

Budget for the running costs of the building (other than staff, other than
Operating costs) in Phase 2, Property maintenance costs

Total

1.552.121,21
381.818,18

-

24,00
20.000 Pula/month, 1 Staff, 24 Month

5.000 pula/month, operated for 36 months
2.000 pula per month, operated for 36 months
2.000 Pula/month, i.e. operated 3 years 72.000 pula

24,00

24
24
24

employ a local person 50.000 pula lump sum

20.000,00

876.000,00

20.000 pula a month for admin staff, 36 months, 15 staff
Property maintenance costs
Maintenance costs 6-12 € per sqm a year
Assumption: 150 pula per sqm of the building construction a year.

20.000,00

480.000,00
396.000,00

[months]
[months]
[months]

5.000,00
2.000,00
2.000,00

120.000,00
48.000,00
48.000,00

9.090,91
3.636,36
3.636,36

50.000,00
500.000,00

3.787,88
37.878,79

lump sum
lump sum

360

66.363,64

[man months]

lump sum
lump sum
[man months]

30.000,00
20.000,00

7.200.000,00

50.000,00
545.454,55

5.550.000,00

420.454,55

Manufacturing costs

16.387.348,48

Additional Costs
MSP Youth Labour upskilling and capacity building programs

96
Upskilling construction labour (rammed earth, carpenter)
Upskilling electrician labour (PV Module end fabrication, installation, electricity
storage technology) (20.000 pula / month / teacher)
Upskilling electronics and 4IR technologies
Upskilling business skills

Total

757,58

208.712,12

712 Determination of demand

730 Architecture and engineering services
Digital Twin Model
running costs, further development, updating
Development Mobility Concept
740 Reports and consulting
750 Artistic performances
760 Financing costs
770 General incidental construction costs
Security of building, Security service
Phone system (land line)
Broadband Internet and community wifi, Network operator in Maun
790 Other ancillary construction costs
Partnering with local authorities (7 different departments, need to pitch)
Public consultations (500.000 pula to give back to the community)
National and international external stakeholders, international expert
mobility
PhD and Student mobility
Definition of staffing for the building functions

500.000,00

20.000,00

24

[man months]

20.000,00

24

[man months]

20.000,00

24
24

[man months]
[man months]

20.000,00
20.000,00

Total costs phase 2

1.920.000,00

145.454,55

16.532.803,03
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Appendix 6: Cost Framework Phase 3
Break Down Structure of Phase 3
Section # Description
1. Building L.Lab (Project Phase 3)
1.1 Creation of the building structure
1.1.2 L.Lab - planning, construction; 25 homes each 100sqm
Consultation and co-design of the L.Lab (incl. surrounding space and
1.1.2.1
adjacent buildings) together with the local trust
1.1.2.2 Architectural and structural engineering plans for the L.Lab
1.1.3 Community assets - planning, construction
Architectural and structural design of the community assets ; (Shops?,
1.1.3.1
Coffe?, Libary?, Primary School?)
1.2 Roads and places
1.2.1 Interconnecting roads network
1.2.4 L.Lab place/space
1.2.5 A parking lot for 50 cars and/or smarter mobility solution
1.4 Additional roads and places
Landscaping works (4.000 pula / day for machinery, performance about
1.5
100-200 m3/day, about 30 Pula/m3)
1.6 flood protection and drainage works

Assuptions
assuming new built cost of 10.000 Pula/m2
assuming new built cost of 10.000 Pula/m2

Quantity

Unit

4.500,00
2.500,00

[m2]
[m2]

10.000,00

45.000.000,00

1,00
Price [€]
4.129.431,82
3.409.090,91

Unit Price

13,20 Pula
=
Price [Pula]

included
assuming new built cost of 10.000 Pula/m2

included
2.000,00

[m2]

included
assumed 75 Pula/m2 or 1Mio Rand/km for 10m wide street
100m length * 10m width
100m * 100m
30m2/lot
assumed 75 Pula/m2 or 1Mio Rand/km for 10m wide street, (500m length
*10m width)
4.000 pula / day for machinery, performance about 100-200 m3/day, about 30
Pula/m3, flood protection completed in Phase 2

12.500,00
1.000,00
10.000,00
1.500,00
1.000,00

[m2]
[m2]
[m2]
[m2]
[m2]

75,00

937.500,00

71.022,73

75,00

75.000,00

5.681,82

2.000,00

[m3]

30,00

60.000,00

4.545,45

[m3]

30,00

-

-

1.7 Infrastructure and Utilities
1.7.1 Freshwater, wastewater, solid/organic waste recycling (self-sufficient)
1.7.2 65 kW Off-Grid PV electricity and electricity storage
Broadband Internet and community wifi, Network operator in Maun
Phone system (land line)
Security of building, Security service
1.7.4
Additional Fencing
1.8 Plan for use of theL.Lab and other buildings
1.8.2 Staffing for the building functions
1.7.3

1.8.3

Budget for the running costs of the building (other than staff, other than
Operating costs) in Phase 3, Property maintenance costs

1,9 Furniture (office, public spaces, living and lodging)
1.10 Appliances (washing machine dishwasher, bar and kitchen equipment, BBQ
space, etc.)
1.11 Current costs
Broadband Internet and community wifi, Network operator in Maun
Phone system (land line)
Security of building, Security service
Definition of staffing for the building functions
Project Management and Administration (staff, travel, operations,
3
communications, office supplies, etc.)
3.1 InRES
3.2 Maun Science Park Tribal Trust (3 staff)
3,3 Maun Science Park Construction Management

freshwater access or pump in the river 60.000 pula for solar pump plus 50.000
pula for connection to local nework or to Phase 1 Building
150.000 pula for 5kW system, panels, storage, installation = 30.000 pula/kW
(Up scaled by the numbers of the visitor center. )
Installation 10.000 pula, for current cost view 1.11
2.000 pula per month, operated for 24 months, view 1.11
5.000 pula/month, operated for 24 months, view 1.11
200 pula/m, fencing completed in the 2 Phase

1,00

[unit]

110.000,00

110.000,00

8.333,33

65,00

[kW]

30.000,00

1.950.000,00

147.727,27

1,00

[installation]
[months]
[months]
[m]

10.000,00
2.000,00
5.000,00
200,00

10.000,00
-

757,58
-

[man months]

20.000,00

-

20.000 pula a month for admin staff, 24 months, 10 staff, view 1.11
Property maintenance costs
Maintenance costs 6-12 € per sqm a year
Assumption: 150 pula per sqm of the building construction a year.
Assumption: User will procure furniture/furnishings independently.
Assumption: User will procure furniture/furnishings independently.

-

-

1.350.000,00

102.272,73

3.636,36
3.636,36
9.090,91
363.636,36

2.000 Pula/month, i.e. operated 2 years 48.000 pula
2.000 pula per month, operated for 24 months
5.000 pula/month, operated for 24 months
20.000 pula a month for admin staff, 24 months, 10 staff

24,00
24,00
24,00
240,00

[months]
[months]
[months]
[man months]

2.000,00
2.000,00
5.000,00
20.000,00

48.000,00
48.000,00
120.000,00
4.800.000,00

local project manager, 5 staff, 20.000Pula/month, 24months

120,00
72,00

[man months]
[man months]

20.000,00
20.000,00

2.400.000,00
1.440.000,00

181.818,18
109.090,91

24,00

[man months]

50.000,00

1.200.000,00

90.909,09

385.606,06

50.000 pula / month management fee, labor already included in m2 CAPEX
12 people 300-500 pula / day / person … 4.000 pula per day , electrician is
charging 1000 pula / day.

Partnering with local authorities (7 different departments, need to
3,4
employ a local person 50.000 pula lump sum
pitch)
MSP Consultations and engagement management (consultation
4 design, events, PR campaign, communication tools and technologies,
etc.)
4.1 Public consultations (500.000 pula to give back to the community)
National and international external stakeholders, international
4.2
expert mobility
4.3 PhD and Student mobility
5 Digital Twin Model
5.1 Hardware Infrastructure
50.000 in Phase 1 invested
Software Infrastructure and Platform Architecture, Protocols,
5.2
10.000 in Phase 1 invested
processes, etc.
5.3 International Expert Engagement Management
30.000 in Phase 1 invested
5.4 Local Engagement Management
20.000 in Phase 1 invested
5.5 Running costs, updating, further development.
20.000Pula/month, 1 Staff, 24 Month
6 MSP Youth Labour upskilling and capacity building programs
6.1 Upskilling construction labour (rammed earth, carpenter)
Upskilling electrician labour (PV Module end fabrication,
6,2 installation, electricity storage technology) (20.000 pula / month /
teacher)
6.3 Upskilling electronics and 4IR technologies
6,4 Upskilling business skills
TOTAL

lump sum

50.000,00

3.787,88
117.878,79

lump sum

500.000,00

37.878,79

lump sum

30.000,00

lump sum

50.000,00
36.363,64

lump sum
lump sum
lump sum
lump sum
20.000,00

480.000,00

24,00

[man months]

20.000,00

480.000,00

36.363,64
145.454,55
36.363,64

24,00

[man months]

20.000,00

480.000,00

36.363,64

24,00
24,00

[man months]
[man months]

20.000,00
20.000,00

480.000,00
480.000,00

36.363,64
36.363,64
4.814.734,85

24,00
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Appendix
Building cost of Phase 3, costs in building construction according to DIN 276
100 Property
200 Preparation and development
210 Preparation
flood protection and drainage works

4.000 pula / day for machinery, performance about 100-200 m3/day, about 30
Pula/m3, 1km berm of 5m2 x-section
assumed 75 Pula/m2 or 1Mio Rand/km for 10m wide street, (500m length
*10m width)

Landscaping works (4.000 pula / day for machinery, performance about
100-200 m3/day, about 30 Pula/m3)
220 Site development
227 Creation of traffic infrastructure
Interconnecting road system from a.school to visitor center to researcher
300m length * 10m width
/ student housing to research center.
Additional roads and places
222 Water supply
Freshwater, wastewater, solid/organic waste recycling (self-sufficient)
226 Telecomunication
240 Adjustment work
300 Building - Building construction
L.Lab - planning, construction; 25 homes each 100sqm
Community assets - planning, construction
310 Baugrube
320 Gründung
330 Außenwände
340 Innenwände
350 Decken
360 Dächer
370 Baukonstruktive Einbauten
390 Sonstige Einbauten für Baukonstruktion
400 Building - technical equipment
410 Waste water, water, gas installations
Sanitary facilities
420 Heat supply systems
430 Ventilation systems
440 Power installations
65 kW Off-Grid PV electricity and electricity storage
450 Telecommunication and infotechnical equipment
Broadband Internet and community wifi, Network operator in Maun
460 Conveyor systems
470 Usage specific installations
480 Building automation
490 Other technical equipment
Other (risk provision)
500 Outdoor facilities
510 Geländeflächen
520 Fastened surfaces
521 Paths
522 Roads
523 Squares and courtyards
L.Lab place/space
524 Parking spaces
A parking lot for 50 cars and/or smarter mobility solution
530 Building structures in outdoor facilities
532 Safety constructions
Additional Fencing
540 Technische Anlagen in Außenanlagen
550 Einbauten in Außenanlagen
560 Wasserflächen
570 Platz - und Saatflächen
580 Sonstige Maßnahmen für Ausßenanlagen
600 Equipment and artworks
610 Equipment
Furniture (office, public spaces, living and lodging)
Appliances (washing machine dishwasher, bar and kitchen equipment, BBQ
space, etc.)
620 Artwork
700 Incidental building costs
710 Building owner tasks
InRES
Maun Science Park Tribal Trust (3 staff)
Maun Science Park Construction Management

freshwater access or pump in the river 60.000 pula for solar pump plus 50.000
pula for connection to local nework

assuming new built cost of 10.000 Pula/m2
assuming new built cost of 10.000 Pula/m2

2.000,00

[m3]

-

[m3]

2.000,00

[m3]

2.000,00

[m2]

1.000,00

[m2]

1.000,00

[m2]

1,00

[unit]

1,00

[unit]

4.500,00
2.500,00
2.000,00

[m2]
[m2]
[m2]

60.000,00

75,00

150.000,00

11.363,64

110.000,00

8.333,33

45.000.000,00

3.409.090,91

110.000,00

10.000,00

148.484,85
Sanitär und Lüftung 4 % von 80% erfahrungswert / assuming 4% of 300+400
when both 80%

150.000 pula for 5kW system, panels, storage, installation = 30.000 pula/kW

Installation 10.000 pula

von 300+400 = 80
%

4%

65,00
65,00

[kW]
[kW]

1,00 [installation]
1,00
[installation]

30.000,00

10.000,00

1.950.000,00

10.000,00

100m * 100m
30m2/lot

10.000,00
10.000,00
1.500,00
1.500,00
-

200 pula/m, rought estimate 2km fencing

[m2]
[m2]

56.818,18

112.500,00

8.522,73

[m2]
[m]

-

750.000,00

75,00

200

-

-

[m]

lumb sum
lumb sum

local project manager, 5 staff, 20.000Pula/month, 24months
50.000 pula / month management fee, labor already included in m2 CAPEX
12 people 300-500 pula / day / person … 4.000 pula per day , electrician is
charging 1000 pula / day.

120,00
72,00

[man months]
[man months]

20.000,00
20.000,00

5.040.000,00
2.400.000,00
1.440.000,00

24,00

[man months]

50.000,00

1.200.000,00

-

-

1.022.121,21
381.818,18

-

24,00
20.000 Pula/month, 1 Staff, 24 Month

5.000 pula/month, operated for 36 months
2.000 pula per month, operated for 36 months
2.000 Pula/month, i.e. operated 3 years 72.000 pula

24,00

24
24
24

employ a local person 50.000 pula lump sum

20.000,00

480.000,00

20.000,00

480.000,00

[months]
[months]
[months]

5.000,00
2.000,00
2.000,00

120.000,00
48.000,00
48.000,00

9.090,91
3.636,36
3.636,36

50.000,00
500.000,00

3.787,88
37.878,79

4.800.000,00

50.000,00
363.636,36

1.350.000,00

102.272,73

lump sum
lump sum

240

36.363,64

[man months]

lump sum
20.000 pula a month for admin staff, 36 months, 15 staff
Property maintenance costs
Maintenance costs 6-12 € per sqm a year
Assumption: 150 pula per sqm of the building construction a year.

lump sum
[man months]

30.000,00
20.000,00

Manufacturing costs

4.669.280,30

Additional Costs
MSP Youth Labour upskilling and capacity building programs

96
Upskilling construction labour (rammed earth, carpenter)
Upskilling electrician labour (PV Module end fabrication, installation, electricity
storage technology) (20.000 pula / month / teacher)
Upskilling electronics and 4IR technologies
Upskilling business skills

Total

757,58

75,00

720 Preparation of the object planning

Total

147.727,27

65.340,91

712 Determination of demand

730 Architecture and engineering services
Digital Twin Model
running costs, further development, updating
740 Reports and consulting
750 Artistic performances
760 Financing costs
770 General incidental construction costs
Security of building, Security service
Phone system (land line)
Broadband Internet and community wifi, Network operator in Maun
790 Other ancillary construction costs
Partnering with local authorities (7 different departments, need to pitch)
Public consultations (500.000 pula to give back to the community)
National and international external stakeholders, international expert
mobility
PhD and Student mobility
Definition of staffing for the building functions
Budget for the running costs of the building (other than staff, other than
Operating costs) in Phase 3, Property maintenance costs

24.242,42
4.545,45

30,00

20.000,00

24

[man months]

20.000,00

24

[man months]

20.000,00

24
24

[man months]
[man months]

20.000,00
20.000,00

Total costs phase 3

1.920.000,00

145.454,55

4.814.734,85
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Appendix

Costs Framework of Phase 4

Appendix 7: Cost Framework Phase 4
Break Down Structure of Phase 4
Section # Description
1. Business Incubartor (Project Phase 4)
1.1 Creation of the building structure
1.1.2 Business Incubartor - planning, construction; 2500 qm
Consultation and co-design of the business Incuators (incl. surrounding
1.1.2.1
space and adjacent buildings) together with the local trust
1.1.2.2 Architectural and structural engineering plans for the Business Incubator
1.1.3 Other Facilites - planning, construction
Architectural and structural design of other facility ; (For example
1.1.3.1
expansion of the cafeteria, expansion of the sports facilities)
1.2 Roads and places
1.2.1 Interconnecting roads network
1.2.4 Business Incubator place/space
1.2.5 A parking lot for 150 cars and/or smarter mobility solution
1.4 Additional roads and places
Landscaping works (4.000 pula / day for machinery, performance about
1.5
100-200 m3/day, about 30 Pula/m3)
1.6 flood protection and drainage works

Assuptions
assuming new built cost of 10.000 Pula/m2
assuming new built cost of 10.000 Pula/m2

Quantity

Unit

4.500,00
2.500,00

[m2]
[m2]

10.000,00

45.000.000,00

1,00 €
Price [€]
4.022.528,41
3.409.090,91

Unit Price

13,20 Pula
=
Price [Pula]

included
assuming new built cost of 10.000 Pula/m2

included
2.000,00

[m2]

included
assumed 75 Pula/m2 or 1Mio Rand/km for 10m wide street
100m length * 10m width
75m * 75m
30m2/lot
assumed 75 Pula/m2 or 1Mio Rand/km for 10m wide street, (500m length
*10m width)
4.000 pula / day for machinery, performance about 100-200 m3/day, about 30
Pula/m3, flood protection completed in Phase 2

11.125,00
1.000,00
5.625,00
4.500,00
1.000,00

[m2]
[m2]
[m2]
[m2]
[m2]

75,00

834.375,00

63.210,23

75,00

75.000,00

5.681,82

2.000,00

[m3]

30,00

60.000,00

4.545,45

[m3]

30,00

-

-

1.7 Infrastructure and Utilities
1.7.1 Freshwater, wastewater, solid/organic waste recycling (self-sufficient)
1.7.2 65 kW Off-Grid PV electricity and electricity storage
Broadband Internet and community wifi, Network operator in Maun
Phone system (land line)
Security of building, Security service
1.7.5
Additional Fencing
1.8 Plan for use of the visitors centre and other buildings
1.8.2 Staffing for the building functions
1.7.3

1.8.3

Budget for the running costs of the building (other than staff, other than
Operating costs) in Phase 3, Property maintenance costs

1,9 Furniture (office, public spaces, living and lodging)
1.10 Appliances (washing machine dishwasher, bar and kitchen equipment, BBQ
space, etc.)
1.11 Current costs
Broadband Internet and community wifi, Network operator in Maun
Phone system (land line)
Security of building, Security service
Definition of staffing for the building functions
Project Management and Administration (staff, travel, operations,
3
communications, office supplies, etc.)
3.1 InRES
3.2 Maun Science Park Tribal Trust (3 staff)
3,3 Maun Science Park Construction Management

freshwater access or pump in the river 60.000 pula for solar pump plus 50.000
pula for connection to local nework
150.000 pula for 5kW system, panels, storage, installation = 30.000 pula/kW
(Up scaled by the numbers of the visitor center. )
Installation 10.000 pula, for current cost view 1.11
2.000 pula per month, operated for 24 months, view 1.11
5.000 pula/month, operated for 36 months
200 pula/m, fencing completed in the 2 Phase

1,00

[unit]

110.000,00

110.000,00

8.333,33

65,00

[kW]

30.000,00

1.950.000,00

147.727,27

1,00

[installation]
[months]
[months]
[m]

10.000,00
2.000,00
5.000,00
200,00

10.000,00
-

757,58
-

[man months]

20.000,00

-

20.000 pula a month for admin staff, 24 months, 15 staff
Property maintenance costs
Maintenance costs 6-12 € per sqm a year
Assumption: 150 pula per sqm of the building construction a year.
Assumption: User will procure furniture/furnishings independently.
Assumption: User will procure furniture/furnishings independently.

2.000 Pula/month, i.e. operated 2 years 48.000 pula
2.000 pula per month, operated for 24 months
5.000 pula/month, operated for 24 months
20.000 pula a month for admin staff, 24 months, 15 staff

-

-

1.350.000,00

102.272,73

1.818,18
1.818,18
4.545,45
272.727,27

12,00
12,00
12,00
180,00

[months]
[months]
[months]
[man months]

2.000,00
2.000,00
5.000,00
20.000,00

24.000,00
24.000,00
60.000,00
3.600.000,00

60,00
36,00

[man months]
[man months]

20.000,00
20.000,00

1.200.000,00
720.000,00

90.909,09
54.545,45

12,00

[man months]

50.000,00

600.000,00

45.454,55

194.696,97
local project manager, 5 staff, 20.000Pula/month, 24months
50.000 pula / month management fee, labor already included in m2 CAPEX
12 people 300-500 pula / day / person … 4.000 pula per day , electrician is
charging 1000 pula / day.

Partnering with local authorities (7 different departments, need to
employ a local person 50.000 pula lump sum
pitch)
MSP Consultations and engagement management (consultation
4 design, events, PR campaign, communication tools and technologies,
etc.)
4.1 Public consultations (500.000 pula to give back to the community)
National and international external stakeholders, international
4.2
expert mobility
4.3 PhD and Student mobility
5 Digital Twin Model
5.1 Hardware Infrastructure
50.000 in Phase 1 invested
Software Infrastructure and Platform Architecture, Protocols,
5.2
10.000 in Phase 1 invested
processes, etc.
5.3 International Expert Engagement Management
30.000 in Phase 1 invested
5.4 Local Engagement Management
20.000 in Phase 1 invested
5.5 Running costs, updating, further development.
20.000Pula/month, 1 Staff, 24 Month
6 MSP Youth Labour upskilling and capacity building programs
6.1 Upskilling construction labour (rammed earth, carpenter)
Upskilling electrician labour (PV Module end fabrication,
6,2 installation, electricity storage technology) (20.000 pula / month /
teacher)
6.3 Upskilling electronics and 4IR technologies
6,4 Upskilling business skills
TOTAL

lump sum

50.000,00

3.787,88
117.878,79

lump sum

500.000,00

37.878,79

lump sum

30.000,00

lump sum

50.000,00
18.181,82

lump sum
lump sum
lump sum
lump sum
20.000,00

240.000,00

12,00

[man months]

20.000,00

240.000,00

18.181,82
72.727,27
18.181,82

12,00

[man months]

20.000,00

240.000,00

18.181,82

12,00
12,00

[man months]
[man months]

20.000,00
20.000,00

240.000,00
240.000,00

18.181,82
18.181,82
4.426.013,26

12,00
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Appendix
Building cost of Phase 4, costs in building construction according to DIN 276

100 Property
200 Preparation and development
210 Preparation
flood protection and drainage works

4.000 pula / day for machinery, performance about 100-200 m3/day, about 30
Pula/m3, 1km berm of 5m2 x-section
assumed 75 Pula/m2 or 1Mio Rand/km for 10m wide street, (500m length
*10m width)

Landscaping works (4.000 pula / day for machinery, performance about
100-200 m3/day, about 30 Pula/m3)
220 Site development
227 Creation of traffic infrastructure
Interconnecting road system from a.school to visitor center to researcher
300m length * 10m width
/ student housing to research center.
Additional roads and places
222 Water supply
Freshwater, wastewater, solid/organic waste recycling (self-sufficient)
226 Telecomunication
240 Adjustment work
300 Building - Building construction
Business Incubartor - planning, construction; 2500 qm
Other Facilites - planning, construction
310 Baugrube
320 Gründung
330 Außenwände
340 Innenwände
350 Decken
360 Dächer
370 Baukonstruktive Einbauten
390 Sonstige Einbauten für Baukonstruktion
400 Building - technical equipment
410 Waste water, water, gas installations
420 Heat supply systems
430 Ventilation systems
440 Power installations
65 kW Off-Grid PV electricity and electricity storage
450 Telecommunication and infotechnical equipment
Broadband Internet and community wifi, Network operator in Maun
460 Conveyor systems
470 Usage specific installations
480 Building automation
490 Other technical equipment
Other (risk provision)
500 Outdoor facilities
510 Geländeflächen
520 Fastened surfaces
521 Paths
522 Roads
523 Squares and courtyards
Business Incubator place/space
524 Parking spaces
A parking lot for 150 cars and/or smarter mobility solution
530 Building structures in outdoor facilities
532 Safety constructions
Additional Fencing
540 Technische Anlagen in Außenanlagen
550 Einbauten in Außenanlagen
560 Wasserflächen
570 Platz - und Saatflächen
580 Sonstige Maßnahmen für Ausßenanlagen
600 Equipment and artworks
610 Equipment
Furniture (office, public spaces, living and lodging)
Appliances (washing machine dishwasher, bar and kitchen equipment, BBQ
space, etc.)
620 Artwork
700 Incidental building costs
710 Building owner tasks
InRES
Maun Science Park Tribal Trust (3 staff)
Maun Science Park Construction Management

freshwater access or pump in the river 60.000 pula for solar pump plus 50.000
pula for connection to local nework

assuming new built cost of 10.000 Pula/m2
assuming new built cost of 10.000 Pula/m2

2.000,00

[m3]

-

[m3]

2.000,00

[m3]

2.000,00

[m2]

1.000,00

[m2]

1.000,00

[m2]

1,00

[unit]

1,00

[unit]

4.500,00
2.500,00
2.000,00

[m2]
[m2]
[m2]

24.242,42
4.545,45

30,00

60.000,00

75,00

150.000,00

11.363,64

110.000,00

8.333,33

45.000.000,00

3.409.090,91

110.000,00

10.000,00

148.484,85

150.000 pula for 5kW system, panels, storage, installation = 30.000 pula/kW

Installation 10.000 pula

65,00
65,00

30.000,00

[kW]
[kW]

1,00 [installation]
1,00
[installation]

10.000,00

1.950.000,00

147.727,27

10.000,00

757,58

57.528,41

75m * 75m
30m2/lot

5.625,00
5.625,00
4.500,00
4.500,00
-

200 pula/m, rought estimate 2km fencing

[m2]
[m2]

421.875,00

31.960,23

75,00

337.500,00

25.568,18

[m2]
[m]

-

75,00

200

-

-

[m]

lumb sum
lumb sum

local project manager, 5 staff, 20.000Pula/month, 24months
50.000 pula / month management fee, labor already included in m2 CAPEX
12 people 300-500 pula / day / person … 4.000 pula per day , electrician is
charging 1000 pula / day.

712 Determination of demand

60,00
36,00

[man months]
[man months]

20.000,00
20.000,00

2.520.000,00
1.200.000,00
720.000,00

12,00

[man months]

50.000,00

600.000,00

-

-

-

720 Preparation of the object planning
730 Architecture and engineering services
Digital Twin Model
running costs, further development, updating
740 Reports and consulting
750 Artistic performances
760 Financing costs
770 General incidental construction costs
Security of building, Security service
Phone system (land line)
Broadband Internet and community wifi, Network operator in Maun
790 Other ancillary construction costs
Partnering with local authorities (7 different departments, need to pitch)
Public consultations (500.000 pula to give back to the community)
National and international external stakeholders, international expert
mobility
PhD and Student mobility
Definition of staffing for the building functions
Budget for the running costs of the building (other than staff, other than
Operating costs) in Phase 3, Property maintenance costs

Total

12,00
20.000 Pula/month, 1 Staff, 24 Month

5.000 pula/month, operated for 36 months
2.000 pula per month, operated for 36 months
2.000 Pula/month, i.e. operated 3 years 72.000 pula

20.000,00

12,00

12
12
12

employ a local person 50.000 pula lump sum

-

[months]
[months]
[months]

240.000,00

18.181,82

20.000,00

-

5.000,00
2.000,00
2.000,00

60.000,00
24.000,00
24.000,00

4.545,45
1.818,18
1.818,18

50.000,00
500.000,00

3.787,88
37.878,79

3.600.000,00

50.000,00
272.727,27

1.350.000,00

102.272,73

lump sum
lump sum
lump sum

20.000 pula a month for admin staff, 36 months, 15 staff
Property maintenance costs
Maintenance costs 6-12 € per sqm a year
Assumption: 150 pula per sqm of the building construction a year.

180

lump sum
[man months]

30.000,00
20.000,00

Manufacturing costs

4.353.285,98

Additional Costs
MSP Youth Labour upskilling and capacity building programs

48
Upskilling construction labour (rammed earth, carpenter)
Upskilling electrician labour (PV Module end fabrication, installation, electricity
storage technology) (20.000 pula / month / teacher)
Upskilling electronics and 4IR technologies
Upskilling business skills

Total

713.939,39
190.909,09

20.000,00

12

[man months]

20.000,00

12

[man months]

20.000,00

12
12

[man months]
[man months]

20.000,00
20.000,00

Total costs phase 4

960.000,00

72.727,27

4.426.013,26
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Appendix 8: Rental price comparison: office space and apartments in
Botswana, Maun

Rental price comparison

Rental comparison office / commercial space overview.

Source: https://www.agorabotswana.com/properties/commercial-to-let/vacant-office-space
Location:
Old Mall,Maun
Total Rental Area:130.5 sqm
Rental Price:
BWP 8482.00/month
Source: https://www.agorabotswana.com/properties/commercial-to-let/commercial-property-to-let

8482/130
65,24615385 Pula pro qm

25000/404
61,88118812 Pula pro qm

Location: Old Disaneng-Maun
Total Rental Area: 404 sqm
Rental Price: P25, 000.00/month

Source:https://www.agorabotswana.com/properties/commercial-to-let/office-space-to-let
Location: Agora Court, Old Mall Extension-Maun
Total Rental Area:46 sqm
Rental Price: BWP 5667.20/month
Source: https://www.okavangoproperties.com/property/commercial-offices/oldmall/office-space-rent
》Available space:44.046 @P90.00/SQM
Source:https://botswanaproperty.org/africa/botswana/property/maun-retail-office-space
MAUN (Roots Tower, Old Mall)v&nbsp; 28m2 retail/office space on the Second Floor @ P2, 000.00 per month, VAT and levies exclusivev&nbsp;
&nbsp;&nbsp;&nbsp;&nbsp;
70m2buildings
retail/office
space on
Second
Floor
@sqm
P4, 200.00
perper
month,
VAT and levies exclusivev&nbsp;
Rent for office space in existing
between
59the
and
123 pula
per
in Maun
month.

Rental of Appartments

Gaborone
1 bedroom apartment outside of centre
1 bedroom apartment in city centre

USD/month

5667/46
123,1956522 Pula pro qm

90 Pula pro qm
71,42857143 Pula pro qm
59,3220339 Pula pro qm

Source:https://www.unipage.net/en/22178/university
_of_botswana
164
1804
247
2717

2000 Pula for city centre in Maun

https://www.numbeo.com/cost-of-living/in/Maun

2.000,00

Pula for 1 Room Appartment
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Appendix 9: Developer calculation Phase 2
13,20 BWP

1,00 Euro

=
Building - use

area [m²]
Total area of buildings [m²]
Research Centre [m²]
Researcher / Student housing [pcs.]
A.School [m²]

18.500,00
2.500,00
8.000,00
5.000,00
User (functional operation) - Market
Rental space [m²] bzw. [pcs.] Rent/month/unit
2.500,00
5.200,00
5.000,00

Research Centre [m²]
Apartments / dormitory [m²]
A.School [m²]
Rental area [m²]
Parking spaces [units]
Annual rent (Rental area + Parking spaces)

Annual rent
9,09 €
7,58 €
5,30 €

272.727,27 €
472.727,27 €
318.181,82 €

22,73 €

1.063.636,36 €
109.090,91 €
1.172.727,27 €

12.700,00

400,00

Ansatz

Property costs
Net cost [€/m²]

Total net costs [€]
-

100 Property

200 Preparation and development
Total
Financing [ 23 months]

6,00%

110.606,06 €
12.719,70 €

23

Total 200 Preparation and development
Total 100+200

123.325,76 €

123.325,76 €
Object planning
Kosten netto gesamt

300 Building - building construction costs

14.015.151,52 €

500.757,58 €

400 Building - technical equipment
Total

14.515.909,10 €

Financing [ 22 months]

6,00%

22

798.375,00 €

Total 300 + 400 building construction

15.314.284,10 €

500 Outdoor facilities

Total
Financing [ 2 months]

208.712,12 €
1.043,56 €

2

6,00%

Total 500 Outdoor facilities

209.755,68 €

600 Equipment and artworks
Total 600 Equipment and artworks

-

€

700 Incidental building costs

Total
Financing [ 24 months]

6,00%

1.552.121,21 €
93.127,27 €

24

Total 700 Incidental building costs

1.645.248,48 €

Sum total object

(Pos. 300 bis 700)

17.169.288,26 €

Initial investment costs

(Pos. 100 bis 700)

17.292.614,02 €

Jahresmiete

Rental Income
Faktor
1.055.454,55 €

INPUT

Research Centre [€/m2]
Researcher / Student housing [€/m2]
A.School [€/m2]
Parking space rent [€/space]]
Bank interest rate
KG 200
KG 300
KG 400

Sensitivity Analysis
90%
108,00 BWP
90,00 BWP
63,00 BWP
270,00 BWP
5,40%
99.545,45 €
12.613.636,37 €
450.681,82 €

[€]
6,10%
16,38

17.292.614,02 €

100%
120,00 BWP
100,00 BWP
70,00 BWP
300,00 BWP
6,00%
110.606,06 €
14.015.151,52 €
500.757,58 €

110%
132,00 BWP
XXIX110,00 BWP
77,00 BWP
330,00 BWP
6,60%
121.666,67 €
15.416.666,67 €
550.833,34 €

