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Systems Analysis 

• Why is systems analysis so useful? 
• Consolidates the many challenges connected to development and at the same time assesses 

impacts. 

• Look into the future (scenarios) 

• What and who can be involved: everything and everyone
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Regional perspective……
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Globalisation: 
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Globalisation: 
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Staying in the region….. Systems Analysis Centres, e.g. 
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Prof. Mary Scholes 
Research Chair, Systems Analysis
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SASAC projects of cohorts starting 2016-2018
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SA-YSSP projects 2012-2015



SASAC projects are directly related to SDGs



Future challenges in ‘the region’….

Many challenges, few solutions …..

Solutions for ‘the region’….



Negotiating humans and the systems they work in: 
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Politicians 

Other people in power 

People with means

…… 

Big cooperations

Scientist 



New systems: banking, health care, communication, information, etc., 
Breaking away from tradition.  
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Systems analysis is important to generate new systems that are better applicable to 
certain situations (e.g. where traditional infrastructure is absent), and to optimise for 
social, economic and environmental benefits in a comprehensive manner. 



New systems: banking, health care, communication, information, etc. 
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Communication systems: agriculture, smallholder farms/commercial farms
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Crop diseases
Fertiliser application



Communication systems: knowledge production and utilisation
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Planning in terms of systems: sustainability
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Planning in systems: sustainability
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Present and future solutions:

Many dilemmas appear increasingly common to a wide range of countries, 

such as that of trying to find a balance 

between local and international engagement in research, 

or between basic and applied science, 

the generation of new knowledge and marketable knowledge, 

or public good science versus science to drive commerce. 

Quote from: Luc Soete, Susan Schneegans, Deniz Eröcal, Baskaran Angathevar and 

Rajah Rasiah

In: UNESCO SCIENCE REPORT Towards 2030
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Tripartite Programme on Climate Change
Adaptation and Mitigation, or The African Solution to Address
Climate Change (COMESA, EAC, SADC). 

Gaborone Declaration for Sustainability in Africa

Regional policy frameworks, a continental strategy
the Science, Technology and Innovation Strategy for Africa (STISA–2024)

Many efforts to operationalise the continent/regions as a system, e.g.: 
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Good governance is essential, e.g.: 
High correlation between scientific productivity and effective governance 
(UNESCO, Global Observatory of STI Policy Instruments). 

What’s keeping us from progressing faster to….? 
Resources? Governance? Scientific know-how? 
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Liu et al., 2018



Disparities in resources for research and development (R&D) 
across the region. 

GERD/GDP ratio ranges from a low of 0.01% in Lesotho
to a high of 1.06% in Malawi. 

South Africa filed 96% of SADC patents between 2008 and 2013. 

What’s keeping us from progressing faster to….? 
Resources? Governance? Scientific know-how? 
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South Africa exceptional in 
the region for the fairly equal
division between the 
government (45%) and 
business enterprise (38%) 
sectors in terms of R&D 
funding.

What’s keeping us from progressing faster to….? 
Resources? Governance? Scientific know-how? 
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South Africa: 0.32

Rep. Korea: 3.26

Germany: 1.91



South Africa is a powerhouse of the region: 

A main investor in the region. 

Its outward flows of Foreign Direct Investment 
(FDI) rose to US$ 5.6 billion, powered by 
investment in telecommunications, mining and 
retail in mostly neighbouring countries. 

In 2012, South Africa invested in more new FDI 
projects in Africa than any other country in
the world

What’s keeping us from progressing faster to….? 
Resources? Governance? Scientific know-how? 
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What’s keeping us from progressing faster to….? 
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The question remains: How to reach goals? 
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What is the connection to systems analysis? 

Analyse and model at the system level
 Evaluate system behaviour and development 

Lessons from ecosystems: adaptive, resilient, sustainable 
and persist over time

Economic and political power: 
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Ecosystems: 
Autocatalytic loops (self reinforcing ) accumulate 
more energy (Ulanowicz, 1986). 



Connections to systems analysis – Lessons from ecosystems 

Resilience and sustainability: 
Dependence on system boundary imports and exports

Agricultural system

Fertiliser, 
seeds, etc Crop biomass

Ecosystem
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Connections to systems analysis – Lessons from ecosystems 

Resilience and sustainability: 
Dependence on system boundary imports and exports

Agricultural system

Fertiliser, etc Crop biomass

Scharler UM - IIASA/DSI/NRF Systems Analysis Conference, Pretoria, 3 Dec 2019

Fish protein

Each step towards an ecosystem-like configuration is a step towards sustainability of that particular system. The southern African region 
features low centripetality (economic, social) low cycling of resources. 
Growth will require an impetus (outside funding), whereas each step towards cycling of resources can generate more growth (and thus 
wealth etc.) in the region. 



Outlook and future efforts: 

We deal with: 

• Current economic framework

• Rising inequality

• Instability

• Environmental degradation

• Population growth/increased living 
standard 

• Resource use of old and emerging 
economies

We should focus on: 

• New economic framework (local, 
regional)

• Society-environment feedbacks

• Better resource use 

• Communication of information 

• Governance frameworks 

• Diverse approach 

• Upsetting existing frameworks
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